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Part 11

PykoBojacTeo PolyScope






10 Bsenenne

10.1 Bazosble 3nanust o PolyScope

PolyScope unu nons3oBarensckuii uarepdeiic pobora mpeacrapiaser coboi CEHCOPHBIN SKpaH Ha
TTaHe IV MOIBECHOTO MyJIbTa 00y UeHus. 10 rpadudeckuii naTepdeiic moab30BaTe s, TO3BOJIAIONIAN
YUPABJISITh MAHUILYJISATOPOM POOOTA U OJIOKOM YIPABJIEHUs, & TAKXKE BBIIOJIHATH M CO3/ABAThH

nporpaMmmbl pobora. PolyScope cocrout u3 Tpex 30mH:

A : Bepxuuii KOJIOHTUTYJI CO BKJIAIKAME /3HAYKAMU, OTKPBIBAIOIIMMHU [OJIH30BATEII0 MHTEPAKTUBHbIE

OKHa.

B : HuKHMiT KOJIOHTHTYII ¢ KHOITKAMMY JIJIs yIIPABJICHHUS 3arpy KeHHOM (-bIMH) TPOrpaMMOii(-aMu).

C : OkHO ¢ TIOJISAMU JIJI AIMUHUCTPUPOBAHNS U KOHTPOJIS IeHCTBUS pOOOTA.

v= ) A INS : ‘default . .
lm EZ é. n E 1; A <unnamed> NI:_? ap! E

Proaram _Installation  Move o Loa

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 Cr——) 100% B ° 0 o !\];Ila:\?‘;:OZIOIB

IIpumedanne: Bo Bpems 3ammycka MOXKeET MOABATHCS AUATOroBoe okHO BKHeBo3MOKHO Tpo10KkuTh Bib.

Y100bI BKIIOYUTH POOOTA, HEOOX0AMMO BhIOpATh llepeiiTu K 9KpaHy MHUIMAIN3AINAN.

10.1.1 3nHauku/BK/IAJKH BEPXHEIO KOJOHTHTYJIA

R

(O™ BoimogHETE — 3TO MPOCTOH CIOCOO yIpaBiaeHHsi POOOTOM C IOMOIIBIO

IpeaBapPUTEIbHO 3allMCaHHBIX IIPOT'PAMM.

IIporpamma co3gaer u/uiu u3MeHseT NPorpaMmbl pobora.

YcranoBKa KOH(MUTYPUPYET HACTPONKN MAHUITYIATOPA POOOTA W BHEIITHETO

000py/I0BaHNs, HAIIPUMED, UX MOHTAXK U O€30IAaCHOCTbD.
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$

[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.

= Q0 | d

fault

Homsd..  OTKpeTh.. CoXpanuTs...

Menemkep mporpaMM W YCTAaHOBOK
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.

[Ipumedanue. 3HAYKH ABTOMATAYECKOTO M Py IHOIO PEXKIMOB OTOOPAXKAIOTCS B BEPXHEM KOJIOHTHUTYJIE,

TOJILKO €CJIM 33JIaH TTaposh Pabovero pesknuma.

@

aBromaruveckas cpega. llenkuure 110 3HAYKY /U1 IEPEXOAA B PYIHYIO CPELy.

ABromaruueckuii yKasblBaeT Ha TO, YTO Ha poboTe 3arpy;KeHa

Pyunoit ykaspiBaeT Ha TO, 9TO Ha poOOTE 3arpyKeHa pPydHAS CPE.Ia.

IIlenkuuTE O 3HAYKY I TIEPEXOTA B ABTOMATHIECKYIO CPETY.
(5 (5
ccC
KonTponmbHass cymMma  TOKA3bIBAET  AKTHBHYIO  KOHQPUTYPAIIAIO

0€e3011aCHOCTH.

Mento Tambyprep orkpbiBaer jgocrynm K paszgenam  PolyScope

BxCropaskaBm, BKO nporpamveBsn 1 BkHacrpoiikuBib.

10.1.2 KHOUKH HUXKHETO KOJOHTHUTY.JIa

Nuunuranu3upoBarb aJIMUHACTPUPYET COCTOSHHE pOOOTA. Ecmm

KPACHBIU, naxxmure, 9T00bI IepeBecTd poboTa B pabodee COCTOsSTHUE.

CB3 11-4 Bepcua 5.1.0



10.2 Qxpan BxHauamno paborsiBm UNIVERSAL ROBOTS

TTomsynok  ckopocTu
B PEAJbHOM BPEMEHH OTODPAXKAET OTHOCUTEJIBHYIO CKOPOCTH JIBUXKEHUS

MaHUIYISITOPa POOOTA C YIETOM HACTPOEK OE30MACHOCTH.

IMpumeuanne. BkBocnpoussectuBm, BkOcranosurs B 1 Bk3anycrurs B cocraisior Bk ApromepemernenvneBb.

Bocmponssectu 3amyckaer mporpaMmy, 3arpyKeHHy 0 Ha poO0Ta B TaHHBII

MOMEHT.
E [ITar mo3BoJsieT OTPAOATHIBATH MPOrPAMMY TIOIIATOBO.

OcTaHOBUTH OCTAHABJIUBAET IPOrPAMMY, 3arpyKeHHYIO Ha pobora B

JTAHHBIA MOMEHT.

Yacel 0TOOPaAXKAOT TEKYIEE BPEMs U JATY.

9

TePEe3arycK.

3asepiierre paboThI TTO3BOJSIET BBIKIIOYUTH POOOTA WU BBIMOJTHUTH €10

10.2 Dxkpan BxkHauano paborniBib

C Yyero Bbl XOTUTe Ha4yaTb?

R E 2

BAMYCTUTb MPOrPAMMY BbINOJIHWTDL MNPOrPAMMIIPOBAHUE POEOTA KOH®UINYPVIPOBATb ¥ CTAHOBKY POEOTA

[0 Eonele He nokaseieaTs 3To coobieHne

Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

3amycTuTh MPOrpaMmy, 3amporpaMMUIPOBATH PODOTA WU CKOH(DUTYPUPOBATH YCTAHOBKY poboTa.
IIpumeuanne. Eciiu BbI BKIIOUaETe MTUTAHNE BIIEPBBIE U MOSIBISETCS IUATOroBoe okHO BKHeB03MOKHO
npoaoKuTh Bib, Bbl Mokere Ilepeiitu B skpan nHumatn3anuu i Beiopars He ceitaac, 9To0bI

OCTaThCs B IKPaHe Hadaia paboThI.

Bepcus 5.1.0 11-5 CB3
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11 DborcTporit 3amyck

11.1 DBazoBble 3HaHUSA O MAHUIIYJISITOPE POOOTA,

Manumnynsarop Universal Robot npesacraBiser coboit MaHuityasTop, COCTOAMM U3 TPyOOK u
counenenuii. PolyScope ucrnonb3yercst 11si KOOPIUHAIIUH JBUKEHUN ITUX COUICHEHUTT, TepeMeneHus
poboTa ¥ MO3UITMOHUPOBAHUS €70 HHCTPYMEHTA B HYKHOE MECTO 33 UCKJIIOYEHNEM 00IACTH HETIOCPEICTBEHHO

HAJ U TI0JI OCHOBAHHUEM.

OcHoBanue — 3/1€Cb CMOHTUPOBAH POOOT.
Shoulder and Elbow BBIMOMHSIOT ABUKEHUST OOJIBINON AMITIATYIHI.
3anscThs 1 ¥ 2 BBITIOIHSAIOT JIBUYKEHUS MAJIOH aMILTATYIbI.

3amsictbe 3 371eCh MPUCOEINHSIETCS WHCTPYMEHT pOOOTa.

IIPUMEYAHUE:
Ilepenx mepBBIM 3amycKOM poOOTa, YITOJTHOMOYEHHBIH COOPIIITK

pobora UR obsizam:

1. Ilpouectsr wu moOHATH wHQMOPMAIUIO O OE30MACHOCTH,
[PUBEJEHHYI0O B pa3zene PykKoBOjCcTBO 10 yCTaHOBKE

000PYIOBAHNS.

2. 3amarb apaMeTpbl KOH(UTYypauu 6e3011acHOCTH,
OlIpe/IeJIEHHbIE Ha OCHOBAHWU OLEHKU DHUCKOB (CM. paszeln
13).

Asropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuinens.

Figure 11.1: Counenenus pobora. A: OcuoBanue, B: [lreueoe cowrenenne, C: JIokreBoe codrenenne u
D, E, F: Bansctee 1, 2, 3
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UNIVERSAL ROBOTS 11.1 BazoBble 3HaHUA O MAHUILYJIATOPE POOOTA

11.1.1 YcranoBka MaHUIyJIATOpa pobdoTa u 6JIOKA yIpaBIeHUAA

PolyScope MOKHO UCIONIB30BATH MOCIE BKIIOYEHUsT MAHUIYIATOPA pOOOTA 1 OJI0KA YIIPABJIEHUS.

1. U3BmekuTe MAaHUIYIATOP poOOTa U OJIOK YIpPABIECHUS W3 YIAKOBKH.
2. YcTaHOBUTE MAHUITYIATOP pOOOTa HA MPOUHON 1 O€3BUOPAIMOHHON TTOBEPXHOCTH.
ITomectuTe 6JIOK ynpaBjeHus Ha ONOpPY poboTa.

Iloacoemuunre Kabemb K poOOTY 1 OJOKY yIpaBIeHUA.

A

TloakmrounTe 670K yIpaBIeHUS K CETEBOMY IIITEICETIO.

OITACHOCTh:
OmnacHocTh OMpOKUAbIBaHUA. Ecau pobOT He 3aKperieH HAIeKHO
Ha TTPOYHON MOBEPXHOCTH, 3TO MOYKET MPUBECTH K €ro MaJeHUI0 U

HaHECTHU TPaBMBbI.

Iloapobuble HHCTPYKIHK IO YCTAHOBKE CM. B PyKOBOJCTBO IO yCTAHOBKE ODOPYIOBAHMUSI.

11.1.2 Bxkmouyenue u BBIKJIIOYeHHE OJIOKA YIIPABICHUA

Biiok ynpaByienusi, B OCHOBHOM, COIEPKUT (DU3NUIECKHUE STEKTPHUECKNE BBOIBI / BBIBOIBI, COETHHSTIONINE
MAaHHUITYJIITOp poboTa, MOABECHO# MmyabT oOydeHusi u mepudepuiitnoe obopymoBanme. IToObI

00€eCIIeInTD MOAAYMY MUTAHNAS Ha MAHUIYIATOP pOOOTa, HEOOXOMIUMO BKIIOUNTE OJI0K YIIPABICHHSI.

1. C mpaBoii CTOPOHBI MOIBECHOTO IIYJIbTa, 00y Y€HMs HAXKMHUTE KHOIKY THTAHUS, YTOOBI BKIIOYUTH

OJIOK YTIpaBJICHUS.
2. JIoKIMTECh MOSIBJIEHUST TEKCTA yCTAHOBJIEHHON OMEPAIMOHHON CHCTEMBI M KHOIIOK.

3. Ecau orkpeiBaercs auasnorosoe okuo BxHeso3amorxkuo nponomkurs B, Beidepure [lepeiitu

K 9KPaHy WHUMMAIN3ANNN, YTOOBI OTKPBITh OKHO BrUHuIIMammm3uposars podoraBm.

11.1.3 Bxkaoduenne u BBIKJIIOUEHHE MAHUIYJIATOPA POOOTA

B nukueit 1eBoit yacTu skpaHa 3Ha90K UHUIMAIM3uPoBaTh 0TOOPAYKAET COCTOSTHUE MAHUITYIATOPA
pobOTa, C TTIOMOIIBIO ITBETOB:

e Kpacusrii meer ManumyasTop pob0oTa HAXOTUTCS B COCTOSIHUNA OCTAHOBA.

e JKentorit et IIluTanme ManumyasTopa podbOTa BKIIOYEHO, HO OH HE TOTOB K padore.

e Besenntit nuper [luranne ManunyagTopa poboTa BKIIOYEHO U OH TOTOB K paboTe.

CB3
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11.1 BazoBble 3HAHUSA O MAHHUIIYIATOPE POOOTA

UNIVERSAL ROBOTS

Cratyc pofiota

Moneanas narpyaxa Potor

| AKTHENAs None3MaR HATpy3Ka HCIIOAYE TCA, MTGBH BREHEHH IEpeIANHCATS AaHHLE
0.7 3HO HATPY3KH yC TaMOBNH.

AKTUBHEA MOAEIHER Har Py3Ka MonesHan Harpyska ycTaHoBKM ;

L dw 0,004

[Mpumevanune: Bamyck MaHUILYJISITOPA POOOTA COMPOBOKIACTCH 3BYKOBBIM CUIHAJIOM U JIETKUMU

JABHU2KECHUAMHA 110 MepE€ OTIIYCKaHuA TOPMO30B COYJICHEHUN.

11.1.4 Haunuagusanusgd MaHUIYIgTOpPa podoTa

OITACHOCTD:

Bcerma mpoBepsiiiTe  KOPPEKTHOCTh AKTHBHOM  HATPY3KH —H
YCTAaHOBKH TEPeJ 3aIyCKOM MAHWITYIATOpa podora. Ecim mammbe
MapaMeTpbl HEBEPHBI, TO MAHUITYASITOP POOOTA U OJIOK YIPABICHUS
Oyayr YyHKIMOHMPOBATH HEKOPPEKTHO W MOLYT IPEJICTABIIATD

OMACHOCTH I JIIOZEH uiik 000Dy TOBAHMUS.

ITIPEAYIIPE2K ITEHUE:

CnemuTe 3a TeM, 4TOObI MAHUIYJIATOP PO0OTa HE CONPUKACAJICS
¢ 0ObeKTOM (HAIpUMEp, CTOJOM), IIOCKOJBKY CTOJKHOBEHUE
MaHUIIYJITOpa pobOTa € MPEmATCTBHEM MOXKHO IOBPEIUTD

PEAYKTOD COYJICHEHUS.

3amyck pobora:

1. Haxwmwure kronky BkKOKB® ¢ 3e71eHbIM CBETOIMOIHBIM HHAXKATOPOM, YTOOBI HAYATH TPOIECC

uuunuanau3anuu. CBeTOIMONHBIN WHINKATODP CMEHUTCS HA YKEJITHIM, 9TO YKA3bIBAET HA TO,

YTO MUTaHWE BKJIIOYEHO, a MAHUITYJIATOD p060Ta HAXOOIUTCA B COCTOAHUN BeB,ZLefICTBPIe.

Haxwvure kuonky Bk3ATITYCKB#h, uTo6bI OTIYCTHTE TOPMO3A.

Haxxkmure kaonky BKBBIKJIB#® ¢ KpacHbIM CBETOAMOAOM, YTOOBI OTKIIOYNUTH MAHUITYJISITOP

pobora.

IMocne 3amycka PolyScope neobxoaumo oaun pa3 naxkarsb kaonky BKBKJIB i1 BrittoueHus

MMUTAaHUA MaHUITYJIATOPaA po60Ta. 3areM COCTOSHUE U3MEHUTCS Ha ZKeJITOe, 9TO YyKa3bIBaCT

HA TO, 9YTO MTUTAHNE BKJIIOYEHO, 8 MAHUITYIATOP POOOTA HAXOIUTCS B COCTOSTHUY Oe3/1eHCTBHUS.

Besaeitcrsue.

Bepcua 5.1.0
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UNIVERSAL ROBOTS 11.2 BblcTpblil 3aIlyCK CHCTEMbL

¢ Korma Marumyssitop pob0oTa HAXOIUTCs B cocTostann Besaeiicreue, nHaxkmure KHONKY BRSATTYCK B,
4TOOBI IPUBECTH B JieficTBAE MaHUIYJIATOP PoboTa. OIHOBPEMEHHO OCYIIECTBIIAETCS CPABHEHIE
JIAHHBIX JTATYNKA U HACTPOEHHOTO MOHTAXKA MAHUITY/IsTOpa pobora. B ciaydae obrapykenust
pacxoxaenus (¢ orkaoneruem 30°), KHOMKa CTAHOBUTCS HEJOCTYIIHA U MO/, Heli 0TOOpazkaercs
coobrmerne 06 ommbke. B ciaydae ycmenmHOro 3aBepiieHusi MPOIECCca MPOBEPKU MOHTAXKA,
kacanne KHOnK BK3AITYCKB®» npuBosuT K OTILyCKAHHUIO TOPMO30B BCEX COYJIEHEHWH U

MaHUIYISTOP POOOTA CTAHOBUTCS JOCTYITHBIM [IJIsT PAOOTHI.

Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

11.2 DBpicTpblii 3aIIyCK CHCTEMBI

[lepen, ucnonb3oBanuem PolyScope ybeaurech, 94ro Manuimysisitop pobora u OJIOK ylnpaBieHUs:

IIpaBUJIbHO YCTaHOBJICHBI.

1. Ha IToasecnom mynibTe 0OydeHNs HAKMUTE KHOIIKY aBAPUIIHOTO OCTAHOBA.

2. Ha IIOZIBECHOM I1yJIbT€ O6y'~IeHI/IH HazKMUTE KHOIIKY IIATAHUA U ,HafITe cucreMe BbIIIOJIHUTD

3allyCK W BbIBECTH TeKcT Ha dKpaH PolyScope.

3. Ha cencopnom 3KpaHe MOSIBJIS€TCs BCILIBIBAIOIIEE OKHO, YKA3bIBAIOIEe HA TO, YTO CUCTEMA

rOTOBa M POOOT TPeOyeT MHUITHATHIAIINH.
4. Bo BCILIBIBAIOINIEM IUATIOIOBOM OKHE KOCHUTECH KHOKH, YTOOBI OTKPBITH OKHO WHUITUATTU3AIIH.

5. Korna orkpoercs nuasorosoe okuo Ilonrsepxk enne mpumenenuoit kondurypaiuu 6e301acHocTH,
HaxkMuTe KHONIKY [loarsepanTsh KOH(MUrypauio 6€30MacHOCTH, ITOOBI TPHMEHNATE UCXOTHBIH
HabOp MapamMerpoB 6€30macHOCTH. X HeOOXOANMO CKOPPEKTHPOBATEH Ha OCHOBAHUHN OIEHKN

PUCKOB.

6. Pa3biokupyiiTe KHOMKY aBAPUITHOTO OCTAHOBA, YTOOBI M3MEHUTD COCTOsiHUE pobOTa ¢ BhimosHen

aBapuiiHbBIi OCTAHOB HA BbIK/TIOUEHNTE.
7. Boiiigure u3 30HBI gocaraeMocTr (paboueil 30HbI) pOOTa.

8. B okme Munnmanmmsuposarh pobora kKocHuTech KHOMKH BKJI. w momoskawre m3MeHEHWS

cocTosinms pobora Ha BesneiicTeue.

9. B mose Tekytmast moje3nas Harpy3ka yoeauTech B MTPpaBUIBHOCTHA MACCHI TIOJI€3HON HATPY3KH
¥ BBIODAHHOIO KpeIieHus. B ciaydae OOHApPY:KEHUs PACXOXKICHUN MKy BBIOPAHHBIM

MOHTAZKOM H JaHHBIMH JaTYHKA 6y,ueT BBIBEJICHO OIIOBECIIICHUEC.

10. B okue Maunuanmu3upoBarh poboTa KOCHATECH KHOTIKH 3aIlyCTHTD, 9TO0BI pOOOT Je0I0KUPOBAT
TOPMOBHYIO CHCTEMY.
IIpumeganne. Pobor BUOpHpyeT u u3JaeT 3BYKHU IETIKOB, YKa3bIBasi HA TOTOBHOCTH K

[IPOrPaMMUPOBAHUIO

MMPUMEYAHUE:
Nuadopmannio 0 mporpaMMUPOBAHHH POOOTA MOXKHO IIOJIYIUTH

Ha jgomarnaedi crpanune Universal Robots Academy mo azapecy

www.universal-robots.com /academy/
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12 Bwibop pabouero pexxkmma

12.1 Paboume pexKnMbI

Paboume pekuMbl CTAHOBATCS [OCTYIIHBI IIOCJI€ TOIO, KAK Bbl BBIIOJHUATE KOHQPUIYPALUIO 3-

TO3UIMOHHOTO YCTPOMCTBA BKJIIOUEHUS WU 33/IaJUTe MapOb.

Asromaruaeckuit pexkum Ecim on akTuBeH, pOOOT MOXKET BBIMOJHITH TOJIBKO IPEIBAPUTETHHO
ompesie/IeHHbIE 3aMaun. BKjaiKka mepeMerenus U PeKuM CBOOOIHOrO MPWBO/IA HEIOCTYIHBI. Bbl

HE MOXKETe USMEHATH UJIN COXPAHATH MPOTrPaMMBbl U YCTaHOBKU.

Pyunoit pexkum Ecjm oH akTWBEH, TO BBl MOXKETe 3alPOrPAMMUPOBATH POOOTA TIPHU MTOMOIIH
BKJIQJIKU TIEPEMEIIEHNST, PEKUMa, CBODOIHOTO MPUBOIA U MOJI3YHKA CKOPOCTH. BhI MOYKETEe N3MEHSTh

WU COXPAHATH IPOrPAMMBbI U yCTAaHOBKH.

Pabounit pexxum Py4noit Apromaruueckuii

CBOOOIHDBIA PUBOJL, X *

Ilepemerienne  pobora  cTrpenkaMm  Ha | X *

BKJIQJIKE TIepeMeIeHnst

ITon3ynok ckopocTn X x**
PenakrupoBanue & coxpanenwue nporpamm & | x

YCTaHOBKA

BoimorHenne mporpaMm [Tonmxkennast | X

CKOPOCTB*

*TonpKO IpH CKOH(MHUTyPUPOBAHHOM 3-TIO3UIIMOHHOM yCTPOHCTBE BKJIIOUIECHUS

** Jepe3 yCTaHOBKY MOXKHO YKa3aTh JOCTYITHOCTh /BUANMOCTD MOJI3YHKA CKOPOCTH B OKHE BKBbIMOIHATHE

MMPIMEYAHUE:

e Pobor Universal Robots me ocHamen 3-TO3UIIMOHHBIM

YCTPOWCTBOM BKJIIOUEHMsT.  ECIHU OIleHKa PHCKOB Tpedyer

HaJIMYUsg yCTPOHUCTBA, TO OHO [OJIKHO OBITH IPUKPEIJIEHO

epe; NCIIOIB30BaHnEM PodoTa.

e Eciim koudwuryparus  3-MO3WIMOHHOTO — yCTPOWCTBA  HE
BBINOJIHEHA, TO PEXKUM CBODOJHOIO MPHUBOAA ¥ BKJIAJIKA
mepemertienns OyayT nocTymHbl. CKOPOCTh B PYYHOM DPEKUME

HE CHHZKaeTCd.

Bepcua 5.1.0 II-11 CB3
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UNIVERSAL ROBOTS 12.1 Paboune pexkumMbl

BHUMAHUE:

e Bce GYHKITMOHUPOBAHIE BCEX MIPUOCTAHOBIEHHBIX
peJoXpannTesieil JTOJKHO ObITh MOJHOCTHIO BOCCTAHOBJIEHO

epes TeM, KaK BhIOPATH ABTOMATHYECKUH PEIKUM.

e Tam, Tme 3TO BO3MOXKHO, PYYHOH PEXRUM PabOTHI TOJIKEH
KUCII0JIb30BATLCA TOJIbKO €CJIM BCe IIPUCYTCTBYIOLIUE JIUIA

HaXO/ISATCS 34 Mpe/esiaMu 0e30macHOr0 MPOCTPAHCTBA.

® VcrpoiicTBO, HCHOJIb3yeMOe JJjid IepPeKJIIoYeHus podora
B pabouuil pexuM, JOJKHO HAXOAUTHCA 3a TPEIeTaMu

0e301ImacHOr0 MPOCTPAHCTBA.

e Jlosp3oBaTeai0  3alpernaercsd BXOAUTHL B 0Oe30macHoe
MMPOCTPAHCTBO, KOTIa POOOT HAXOAUTCS B ABTOMATHIECKOM

pexuwme.

B caenyromux moapaszjenax OMUCAHBI TPU METOAA KOH(MUIYypAIWu BbIOOPA PAO0OUIEro pexuma.
Kaxkiprit MeTo/1 NCKITI09YaeT OCTaIbHbIe, 9TO O3HAYAET, UTO UCTIOTIH30BAHNE OTHOTO METOA OTKII0YALT

OCTaJIbHbIE JIBa.

Hcnonb3oBanme 6e30mMacHOro BBOIA pabOIero pexknma

1. Bo skuauke Bx¥YcranoskaBw, Boibepure BkBxopl/Bbixoubt 6Ge3ouacnocruBis.

2. Hacrtpoiite BBOZ, padbodero pexkuma. Ommus 15 ero KOHGUTypPUPOBAHUS OYIET TOSIBISATHCS
B CIIAJAIOIEM MEHIO Cpa3y, KaK TOJbKO OyJeT CKOH(MUTYPHPOBAH BXOJ, 3-TIO3UIMOHHOIO

YCTPOHCTBA BKJIIOYEHUS.

3. Pobor Oyner HaXOAUTHCS B ABTOMATHIECKOM PE2KMME ITPU HU3KOM JIOTUIECKOM YPOBHE BXO/IA

pa60qero pexXKurnMa U B PYIHOM DEzKUME IMPU BBICOKOM JIOTUYIECKOM YPOBHE.

[NPIMEYAHUE:

e MexanwdeckKuii BLIOOD PeEXKHUMa, IPH HATAYAH, [TOJIZKEH

MOJIHOCTHIO coorBercTBoBaTh ISO 10218-1: myskr 5.7.1 1usa

BBIOOpA.

¢ [lepen ompesenenreM pabOIEro BXOAA CJIEAYET OMPEIe/IUTh 3-

TTO3UITNOHHOE YCTpOﬁCTBO BKJIIOUYEHU.

C momomso PolyScope

1. Haxonsco B PolyScope, Boibepure pabouuii pexxum.

2. YTo6bI IEpeKII0IaATHCA MEXKIY PEXKIMAMU, BbIOUpaiiTe 3HAYKN IPOduUIeii B BEPXHEM KOJIOHTUATYJTE.

Cwum. 21.3.2 3a pomosauTeTHHOM nHbOpPMAaIHei 0 HacTpoiike maposst PolyScope.

[Mpumeuanue. PolyScope aBTOMATHYECKN TEPEKJIOUALTCS B PYUHON DEKUM TIPU BRIIOYEHUH

KOHMUrypaluy BXOAO0B,/ BBIXOI0B 6E301ACHOCTH € 3-HO3UIMOHHBIM yCTPOHCTBOM BKJIIOYEHUS.

CB3 II-12 Bepcus 5.1.0



12.2 3-103MIUOHHOE yCTPOICTBO BKJIIOUCHUS UNIVERSAL ROBOTS

C moMOIIBIO TAHEJIFHOTO CEPBEPA
1. TlongkiounTech K MAHEILHOMY CEPBEPY.
2. Ucnonp3yitre komanapl 3agaTh paboauii pesKum.
¢ 3asarh aBTOMATHYECKUI PAbOIUil perKUM
e 3azarh pydHON pabOUIUil pexRuM

e Copocutrhb pabouuit pe:kum

Cwm. http://universal-robots.com/support/ 3a moapo6GHoii nudopmMarmeii 06 NCIoIb30BAHNH TTAHETHLHOTO

cepsepa.

12.2  3-no3uiuoHHoe yCTpOMCTBO BKJIIOUEHU A

Korma 3-no3unmontoe ycTpoiicTBO BKIIOYeHN S CKOH(MUIYPUPOBAHO, a pAO0YMM PEKUMOM BhIOpaH
pyUHOIl pexkuM, poOOTa MOXKHO IEPEMEelIaTbh TOIbKO HAXKATHEM 3-TIO3UIMOHHOIO YCTPOICTBA
BKJIIOUEHUS.

Korna pabounit peskumM HAXOAUTCS B ABTOMATHUECKOM PEXKUME, 3-TTO3UIMOHHOE YCTPONCTBO BKIIIOUEHU ST

HE JIeUCTBYeT.

[MPUMEYAHNE:
3-TIO3UNIMOHHOE  YCTPONCTBO  BKJIIOYEHUS, ero  JeicTBue,

paboure XapaKTEPUCTUKKM W IKCIJIYATAIUs JIOJKHBI MOJTHOCTHIO

coorBercTBoBaTh ISO 10218-1: nmyHKT 5.8.3 [1JIs1 NCTOIB3YIOMIETOCS

YCTPOKCTBA.

12.2.1 PyuHOe ynpaBjeHne Ha BBICOKOIl CKOPOCTH

[Ipu HU3KOM JIOTMYECKOM YpPOBHE HA BXO/AE, POOOT HAXOAWTCS B PEXKWME MPEIOXPAHUTETHHOTO
ocranoBa. [10/3yHOK CKOPOCTH yCTaHABJIMBAETCS B HAYAIbHOE 3HaYeHe, cooTBeTcrByomee 250 Mm/c,
KOTOPOE MOXKET OBbITH MOCTEIIEHHO YBEJINYIEHO I TOCTUKeHns 00Jiee BBICOKOM ckopocTu. lom3yHok
CKOPOCTH COPACHIBAETCS JIO0 HU3KOTO 3HAMEHWS BCET/IA, KOTJA BXOJ 3-TMO3UIMOHHOIO yCTPOHCTBA

BKJIIOYE€HHNA IIEPEXOAUT OT HU3KOI'O J0 BBICOKOI'O YPOBHA.

I[TPIMEYAHUE:
Ucnonsayiire upenenst GesomacHocTr codneHeHuit (cm. 13.2.4)

WM 1iockocTu  GesomacHocth  (cM.  13.2.5)asd  orpaHudeHus

MPOCTPAHCTBA, B KOTOPOM POOOT MOXKET IBUTATHCSA TPU PYIHOM

yIIpaB/IeHUU Ha BbICOKOI CKODOCTH.

Bepcus 5.1.0 I1-13 CB3
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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

IIpumedanne. Hacrpoiiku 6€30IaCHOCTH 3aIUINEHBI TAPOJIEM, H HX 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. C neBoil cTOPOHBI 9KpaHa, B MEHIO JieificTBuil, HaxxMuTe Be3onacHoCTb.

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

. Eciu [Tapomb cuctembl 0€30IaCHOCTH MIPEIBAPUTENHHO 33/aH, BBEIUTE MaPOJIb U HAXKMUATE
Pa3b10kupoBaTh, 9TOOBI MOy IUTh JOCTYI K HACTpoiikaMm. [Ipumedanne. [locse 1e610KupOBKY

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
Mpenensi poboTa

MNpeAens AnR =
LEELhELE @ sasonckue ractpoiu @
counerern

] .
— HanBonee orpanitenHsii Hawmenee orpaHmeHHbIl

Monoxenne
MHCTPYMeHTa

HanpaBnenue O ronsaosarenscrnii
WHGTPyMEHTa

) nNpeaen Hopuant utit Orpanuentkiit
MowHocTs 3 200

AnnapaTHoe CN

obecneyenne MomeHT 25 10,0

> feram BpeMA 0CTEHOBE .

PaccToAHNe ocTaHoBa B

> Fieldbus
CKOPOCTb MHCTPYMEHTa 15 75
Yeunne uHeTpymeHTa 15 12

CKOPOCTL IOKTA 15

Yeunme aorTa 15 12 .

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

00OpyIOBaHUS.

13.1.2

YcraHoBKa MapoJisd CUCTeMbI 6€30T1aCHOCTH

Yr00bI 1e0,J0KMPOBATH BCE HACTPOIKHU OE30TACHOCTH, COCTABJISIIONTNE KOH(MUTY PAIIIO OE30TTaCHOCTH,

HEOOXOIUMO 33/1aTh APOJIb.
IIpumeganne. Ecam mapoib cucteMbl 6€30IMACHOCTH OTCYTCTBYET, MOSBJISAETCSA 3aMIPOC 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.

[Ipumeuanne. Bbl MoOxkerTe HaXKaTh HA BKJIAIAKY 3a0J0KHPOBATH, YTOOBI 3a0JIOKHPOBATH BCE

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

Mapone cucTemsl GesonacHoc Ty Pazbnoknposare 3abnoknpoeate

13.1.3

N3menenne kKondurypanuu 6e301MacHOCTH

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

NPOBEIEHHOMN cOOpIIUKOM (CM. PYKOBOICTBO MO yCTAHOBKE OOOPYIOBAHUSA).

PekomenoBannas nponemypa:

CB3
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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.

IIpumeqaanne.

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

HpI/IMe‘{aHI/Ie. 3uaveHus Ha, TIOJIBYHKE ABJIAIOTCHA JINIIb PEKOMEHIATECJIBHBIMUA U HE JTOJIZKHBI

3aMEHATH TINATEIbHYIO OIMEHKY PUCKOB.

2P QH

s

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

HanpasneHne O MoAb30BaTEbCHMI
MHeTpyMeHTa

B8/B Mpeaen HopuanbHbii OrpaHneHHbIi

MowHocTs 2
AnnapaTHoe CN

obecnevermne MowmenT 25 1

Epem octanoes -
PaccToaHne ocTaHoea 5
> Fieldbus
CKOPOETL UHCTPYMEHTS 150C i~
YCinne MHCTRYMeHT oo -

CKOPOCTL NOKTA 15 75

yennue nokTa 15, 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 JABYX 33/JlaHHBIX II0JIb30BATEsIEM IIOJI0KEeHU nHCTpyMeHTa, c¢M. 13.2.6.

CB3
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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,

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

MOSRENH A1 | (™ 500 cre wacTpolion ‘ ®
COMNEHEHNR
MnockoeTn Hanbonee or panueHHsi Hauwmenee or paHuieHHsi
MonoxeHne
MHETpYMEHTE
Harpasnekine @ nonssonaenscruit
VHETRYMEHTE
B/B Mpegen HopManuuelii OrpaHuyeHnLIii
MoLHOETE 300| W 200/ W
AnnapaTHoe CN
obecrneverme MomeHT 25,0 kg mis 10.0| kg mfs
Bpems ocTaHosa 400 ms 300/ ms
s PaceToRHNe 0cTaHoRa 500 mm 300| mm
) Fieldbus
CKOPOETE MHCTPYMEHT & 1500 mm/s 750| mm/s
Veunue uHCTpyMeHTa 150,0/ N 1200/ N
CKopoeTs MoKTA 1500| mm/s 750/ mm/s
Vonnne nokTa 150,0(N 120,0(N .

[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 CJIyd9ae ero akTUBAIME HACTPanBaeMbIM BxogoM (cuM. 13.2.8)

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.
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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

OTKJI0OHEHU S

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

[Ipenensl nas codieHeHUs

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.

1. MakcumaJjibHAsS CKOPOCTH OnipeaesisgeT MaKCUMaJIbHYIO YTJIOBYIO CKOPOCTDH KazKJI0T0 COYJIEHEHU A .

2. JImama3oH TMOJIOKEHUS ONPEIEIsieT IUAMA30H MOJIOXKEHUN i KayKIO0ro COoduJieHeHus. B
9TOM CJIy4ae TOJs BBOAA /sl OPPAHUYIEHHOIO PEKUMA TAKKe OTKJIIOYEHbBI, €CJIH OTCYTCTBYET
IIJIOCKOCTD 0€30TACHOCTH UK KOH(MDUTY PUPYEMBbIH HAOOP BXOJHBIX CUTHAJIOB 1151 €€ CPADATHIBAHUSI.

OTOT Hpeies Mo3BoJseT 6e30MACHON MPOTPAMMHUPYEMOil OCH OrPAaHINYNBATL PODOTA.

CB3
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13.2 Hacrpoiixu MeHio 6e300acHOCTH UNIVERSAL ROBOTS

> Obuee BOZMOMHa HEIAEUCHMAR HACTROITKE KAMAOMG N3 A& AYIDLLNK MPEAENOE CoUnEHEHMT:

Npeaens poboTa

Npeaens AnA
COMNEHEHUMA

MnockoeTH

MonoxeHne
VHCTpyMeHTa

Hanpaenetue
MHCTpYMEHTS

BB

AnnapaTHoe
obecnedyenmne

) Metann

O avanason nonomera

[ H it pexm Orpanuenbii pexm

OcHoBaHNne make: 191 */s 191 191 Al°%s
Maeuo makc: 191 */s 191 191 Al°s
NokoTs maic: 191 °/s 191 191 Al°s
3anacTee 1 wmarc: 191 °/s 191 191 Al°%s

3anAcTbe 2 make: 191 °/s 191 191 Al°fs

> GiSidbug 3anAcTee 3 makc: 191 “/s 191 191 A1°%s

Nar

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

o0bekT B ycranoBke pobora (cm. 16.1.3). 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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UNIVERSAL ROBOTS 13.2 Hacrpoiiku MeHIo 6€301aCHOCTH

8

H
®
1]

V4

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.

Hopwmanbubiit u orpanwdennsiii B ciydae Haxoxk1eHus cCucTeMbl 0€300aCHOCTH B HOPMAJIBHOM
WJIN OTPAHWMYEHHOM pPeKMMaX, MJIOCKOCTh HOPMAJIBLHOTO ¥ OIPAHUYEHHOIO PEKUMA aKTUBHA

" BBICTYIAET B KAYECTBE CTPOTOT0 Tpeaesia MOJIOZKEeHNA.

OrpanundeHHbIil pexkuM 1pu cpabarbiBanuu 1110CKOCTh OE30MTACHOCTH MEPEBOIUT CHCTEMY
6e301IACHOCTY B OIPAHUYEHHBIH PEXKUM, €CJIU MHCTPYMEHT WM JIOKOTH POBOTA BBIXOIUT 34,

€e TMPe/IeIbl.

[Tokazars Ilpm HAKaTHU 3TOrO 3HAYKA MJIOCKOCTH 6€30IACHOCTH 0TOOPaXKAIOTCS Ha rpaduKe

NI CKPBIBAIOTCA C HEro.

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.
2.

B Bepxuem kosorturyne PolyScope nHazkmure YcraHOBKA.

CuteBa, B MeHIO JieficrBuil, naxxkmure Ha BrkBesonacnocrs B u Boibepure [Liiockocru.

. B Bepxwueit npasoit wactu okua, B nosie BxkILiockoctnBm, Haxxvure [06aBUTH TJI0CKOCTD.

. B mmxueit mpapoit vactu 3xpana, B mose CsoiicTBa, 3amaiite BklmsaBm, BkCronmuposars

oobekTB 1 BkOrpanuuenusBm. IIpuvedanue. B nosie CrkonupoBarbh 06bEKT JOCTYITHBI

ropK0 BkHeonpeenennoBimn u BkOcuoBarneBin. CroubUTry pupoOBaHHYIO IIOCKOCTH 6E30MacHOCTH

MOXKHO cOpocuTh, BbiOpas Heompemeaerto

Ecnu ckonupoBanHbiit 00beKT udmener B okae Bk@yukiunBib, cipasa ot rekcra BkCkonuposarh

00beKTBH TOABIISIETCS MPEAyTPEXKIAONIAN 3HAY0K. IJTO O3HAUAET, 9TO OOBEKT HAXOIUTCS BHE

CUHXPOHU3AINH, T. €. NHMOPMAINA B KapTe CBONCTB HE OOHOBJISIETCS W HE OTParKaeT M3MEHEHWIA,

KOTOPBIE MOTJIN OBITH BHECEHBI B OOBEKT.

CB3
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> obuee Pofior Nnockoctu (3 of 8)

—i De
MAoekeeTs 2 Ee
Mo o .
D+ MAoekocTs 3 Ee m
Mpeaens ang + NoBasuTh nnockocTh
couneHeHun
MnockocTy
MonoxeHune
MHETpymenTa
Hanpaenenue
VHCTPYMEHTE / . ® Ceoitcrea
2 MnockocTs 3
AnnapaTHoe
oBecnevenne | ] CKONMpOBaTE O6LEKT 8
Eis [ ey -
e
D Fieldbus [ OrpaneHus
- 0 b= -]
CmeleHme

[ orpaHuenme nokTa

Nar

JIokoTn
MOoKHO 33/1aTh OrpaHHYEHUE JIOKTs, 9TOObI HE JIOIYCTUTD IPOXOXKIEHUS JIOKTEBOIO COYJICHEHU ST
pobora depe3 a00yI0 13 33 JAHHBIX II0CKOCTEH. UTOOBI pa3peIinTh MIPOX0K ICHIE Iepe3 III0CKOCTH,

ormenute BkOrpanndenne n0KkTsiBb.

[IBeroBast KOAUPOBKA

> obuee Pofior Mnockoctu (3 of 8)

freceeTe ! u @
MnoekoeTe 2 @
Mpeaent poboTa ] -
D+ MAoekeeTs 3 e m
A =+ no6asuTe nnockocTe
couneHeHuA
MnockoeTh
Monoxexune
VHCTpyMeHTa
HanpaeneHue
VHCTpyMeHTa ¢  Cooiicroa
5 [2] rocxoers
AnnapaTHoe
obecneverve CKOMMPOBATL OBLEKT (&)
‘ 2| toooundary v‘
> Fieldbus Orpanierun
I:] I 062 ~]
Cuewenme

[ orpaHuuenme nokTs

Cepuiii Ilnockocts ckorbUrypupoBana, HO OTK/IoueHa (A)
ZKesreriit u gepusrit Hopmasbhast miockocrs (B)
Cunwnii u 3enensrii Ilnockocts cpabarsiBanus (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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UNIVERSAL ROBOTS 13.2 Hacrpoiiku MeHIo 6€301aCHOCTH

Cepast crpesnka CTOPOHA MIIOCKOCTH, C KOTOPOH PA3PEIaeTcsi PacoNaraThCsi HHCTPYMEHTY U/ WITH

JIOKTIO (/151 OTKJIIOYEHHbIX ILIOCKOCTEH )

Coboanbliit ipuBo pobora
Ecmu pobor moaxomuT OJM3KO K ONpeIeeHHBIM IIpeaesaM, HAXOIsICh B PEXKHME CBOOOTHOTO
npuBoga (cM. 17.6), omeparop MOXKET IMOYyBCTBOBATH OTTAJKHUBAIOILYIO CHJLY, UCXOIMAILYI0 OT

pobora.

13.2.6 Tlonoxkerne MHCTPyMeEHTA

Ha sxpame Ilosoxkenne nHCTpyMEHTa MOYXKHO 33/1aBaTh OOJIbIIIE KOHTPOJUPYEMbBIX OTDAHUYEHUT

JIJIsi WHCTPYMEHTOB U /MJIM TIPHHAJIEXKHOCTEN, PACTIOIOKEHHBIX Ha KOHIIE MAHWITYJISATOpa POOOTa.

Pobor no3Bossier Bu3yann3upoBaTh H3MEHEHHUS.

WNucTpyMmeHT mo3BOMISET 33/1aBaTh U KOH(MUTYPUPOBATH MAKC. JIBA WHCTPYMEHTA.

WNucrpyment 1 sBiisiercd HHCTPYMEHTOM 110 yMoJrdanuio co 3uadenusamu x=0,0, y= 0,0, z=0,0 u
paauycom=0,0. DT 3HAUEHUS TPECTABIAIOT CODOM (hIaner Iy NOACOeIUHEHIS HHCTPYMEHTA.

IIpumevanne.

¢ B mose BkKonuposars ITUB® Takyxke MOXHO BHIOpATh OJIaHEIT 1J151 TIOACOETNHEHNU ST HHCTPYMEHTA,,

[IOCJIe 9ero 3Ha49eHusi HHCTPyMeHTa OymayT coporrenst Ha (.

e Ha ¢dnanne aj1d momcoe wHeHnst HHCTPYMEHTA 33/1aeTcs chepa mo yMOTIaHHIO.

> obuee Podor MncTpyment (1 of 3)
DNaHeW A1 M0 AC0RAMHEHIA HHETRYMEHTS

+ DoBaEuTL MHCTRYMEHT

Mpeaensi pofota

Mpeaensl AnA +

COUNEHEHR

MnockocTn

MonoxeHne
VHCTpyMeHTa

Hanpaenenue

VHCTPYMEHTa /| ®naHeL| Ana NoACOGAVHEHIA UHCTPYMEH

B/8
Paauyc (mac.: 300mm)

AnnapaThoe
obecneyermne

> Fieldbus
PeaKTUpoBaTL NosuLmio

,HJIH 33JJaHHBIX TTOJIH30BaTEIEM UHCTPYMEHTOB MOZKHO U3MEHUTH CJICAYIOMINE TapaMeTpPhI:

Panuyc — uamenenue pajuyca Beeii cdepbl. Pajgnyc yauTbiBaeTCs P UCIOJIB30BAHUH ILIOCKOCTEH
6e3omacuHoctu. Ecim Todka Ha cdepe MPOXOIUT IIOCKOCTh CPADATHIBAHNSA B OTPAHUICHHOM
pexkume, poboT nepekmodaercs B Orpanndennsiii pexxum. Cucrema 0e30macHOCTH TPEIOTBPAIIAET

NPOXOKIeHUe JTI000i Toukn cepbl Yepes MI0CKoCcTh GesonacHoctu (cm. 13.2.5).

[Tonoxkenne — M3MeHEHUE TMOJIOKEHNE WHCTPYMEHTA OTHOCUTEILHO (BJIAHTIA I [T0ICOETUHEHNU ST
uHCcTpyMenTa pobora. Ilonoxkenne yunrbiBaeTcs GyHKIUIMU 0€30MACHOCTH JJIsi CKOPOCTH

HHCTPYMEHTA, YCUJIMS UHCTPYMEHTA, PACCTOAHUS OCTAHOBA U ILIOCKOCTE 0e301acHoCTH.
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CyIecTByONIYI0 MEHTPATBHYI0 TOYKY WHCTPYMEHTA MOYKHO HCIOJH30BATH KAaK OCHOBAHUE JIJIS
oIpeie/leHns HOBBIX IOJIOKeHuit nacrpymenTa. Konus cymecrsytomieit [ITU, npexsapurebHo
3amannoii B Merio BkO6meeBm B okue [T, mocrynua B mento BxIlonoxenue nacrpymenraBib,
B packpbiBamoriemcsa cnucke BkKonuposars LHITVBm.

IIpu pegakTUPOBAaHWUN W KOPPEKTUPOBKE 3HAYEHWI B TOJSAX BBOIA PEIAKTHPOBAHUE MO3UIINH
nvs LITU B packpbiBaioiemMcsi MEHIO U3MEHSAETCS Ha [I0JIhb30BATEJbCKAs, YKA3bIBAs HA TO, UTO
ckonmposanrast [ITU u dpakrudeckuit npegen sBoga paznudatorcs. Opurunansias IITU ocraerca
JOCTYITHA B PACKPBIBAIOIIEMCST MEHIO, W €€ CHOBA MOYKHO BBIOPATh, 9TOOBI BEPHYTH 3HAUEHUS K
OPUTMHAIBHON mo3unuu. Beibop B packpbiBaromiemcs Mmento konuu I[ITU we Biauser na nwms
WHCTPYMEHTA.

ITocsie BHeceHUsi M3MEHEHWI B OKHO TIOJIOXKEHUS WHCTPYMEHTA, €CJIU Bbl 3aXOTUTE H3MEHUTH
ckoruposanuyio IITU B okue koudwurypanuu [ITH, cipasa ot Tekcra BkCkonuposars dyHKImoB®b
MOSIBJISIETCSl IPEJY IPEXK AATOMIMIN 3HAYOK. D10 o3HadaeT, 4ro LITU naxopurcs BHE CHHXPOHU3AIMN,
1. e. uHGOPMAIWS B II0JI€ CBOWCTB HE ODHOBJISIETCS M HE OTPAXKAET M3MEHEHW, KOTOPbIE MOTJIN
ObiTh BHecenbl B IITU. IITU MOXKHO CMHXDOHM3UPOBATH, HAXKAB Ha 3HAYOK CHMHXPOHU3AIMU (CM.
16.1.1).

IIpumeqganne: 1T He HYKHO CHHXPOHU3UPOBATD /I YCIEITHOTO OIPEIEIEHHS U UCIOTH30BAHUS
WHCTPYMEHTA.

NHCTpyMEeHT MOXKHO MEPENMEHOBATH, HA2XKaB HA, KHOMKY C KAPAHIAIIOM PSIOM C OTOOPAXKaeMbIM
nMeHeM WHCTpyMeHTa. Takke MOXKHO 33JaTh pajauyc B pasperneHHoMm guamnazone 0 — 300 mw.
IIpenen orobpazkaercs Ha rpadUIECKOil ITOCKOCTH B BUAE TOYKH WK CPHephbl B 3aBUCUMOCTH OT

pa3mepa pasauyca.

) obuwee WneTpyMent (1 of 3}
Gnaiew AR 10 ACOR AUHEHNR MHCTpYMEHTS

+ NobasuTe MHCTpyMeHT

MNpepens poboTa

Mpenens ann +

COMMEHEHMS

Mnockoc Ty

Monoxenne
VHCTpYMEHTa

Hanpasnerue

VHCT pymeHTa /| ®aaHew Ans M0OACOEAVHEHUA UHCTDyMEH

B/B
Paguyc (makc.: 300mm)

AnnapaTHos
obecneserine

> Fieldbus

PeAaKTUpOBaTL NosULYI0

[=] =
Y
z

CkopocTs

13.2.7 Hanpapjienue nHCTPYMEHTA,

OKpaH HAMPABJEHUs WHCTPYMEHTA MOXKHO HCIONBH30BATH JJisi OPPAHUYEHUs YIJIa HABEJIEHUS
wHCTpyMeHTa. Ilpemen omnpenesnsieTcs CeKTOPOM, KOTOPBIH mMeeT (PUKCUPOBAHHYIO OPUEHTAINIO
OTHOCUTETLHO OCHOBAHUS MaHUIyssTopa podora. ITo mepe nepemerniennst MaHUITYIITOPA POOOTA,
HallpaBJ/IeHue MHCTPYMEHTa OrPAHUYEHO, TaK YTO OH OCTAaeTCd B IIpejiesiaX 3a/IaHHOIO CEKTOPa.
Hampasjienre nHCTpyMEHTA IO YMOTIAHUIO COBIIAIAET € OChIO Z BBIXOMTHOTO (DJIAHIIA HHCTPYMEHTA.

Ero moxmo U3MEHUTH, MPUMEHUB YIJIbI HAKJIOHA WU CABUTA.
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Ilepen xoudurypupoBaHmeMm mpeesa HEOOXOIUMO 33aJaTh TOYKY WU ILJIOCKOCTh B YCTAHOBKE
pobora (cm. 16.3). 3arem 0ObEKT MOXKHO CKOLMPOBATHL U UCHOJIb30BATH €I0 OChb Z KAaK LEHTD

CEKTOPA, OMPEIEISIONIEr0 MPeIe.

IMPUMEYAHNE:
Kondwurypamus  HampaBieHns  HWHCTPYMEHTa  OCHOBaHA  Ha

obbekTax. MBI DEKOMEHJyeM CO37aTh HY KHbIH(-ble) 00beKT(-

bI) JI0 PEJAKTUPOBAaHUSA KOH(pUrypalus 6Ge30MacHOCTH, TaK Kak
mocse aebmoKupoBKH BKAaaKu BrBesonacnocts B MaHumynarop

poboTa OTKIIOYIAETCS, M 3aaTh HOBbIE OOBEKThI HEBO3MOKHO.

Npegentt poboTa |+ toolBoundary -]

+ OrpaHiseHns
Mpeaent: Ann
conenerun I 062 -]

MnockocTn Cumelermne

5—181,-30°

MonoxeHne
VHCTPYMEHTa

Hanpasnerue
WHCTpyMeHTa

BB
AnnapaThoe

obecneverne

_ F——

) Fieldbus
KonuposaTs LITH (&)
E |®naHsu B8 N0ACORAUHEHNA UHCTRYME... ¥ ‘
PeaKTMPOBATL HAMPaENEHNE

CeoiicTBa mipesena

L1t ipeiesia HAMPABJICHUST HHCTPYMEHTa, MOYKHO CKOH(MUTYPUPOBATH TPU CBOWCTBA:

1. Hentp cexkropa: MOoxkKHO BBIOpaTb OOBEKT TOYKHM WM ILIOCKOCTH M3 PACKPBIBAIOIIETOCS
MEHI0, 9TO0BI 337aTh 1EeHTP cekTopa. Ochb Z BRIOPAHHOTO OOBEKTA UCIOJIb3YETCsS B KAYECTBE

HAMPABJIEHUS, BOKPYT KOTOPOTO BBIMOIHSIETCS IIEHTPOBKA CEKTOPA.

2. Yron cexktopa: Bbl MoxkeTe ompenennTb, HA CKOTBKO IPALYCOB POOOT MOXKET OTKIOHATHCS
OT IEHTPA.
OTKJTIOYEHHBIH NpeJesT HAIIPABJICHUST HHCTPYMEHTA He aKTUBEH HUKOTA

I:] Hopwmasbubiil ipejiesr HalpaBieHus KHCTPYMEHTa aKTUBEH, TOJILKO ecyiu cucreMa 6e30macHocru

HaXOIUTCA B HOPMAJIbHOM PEXKHNME.

OrpanudeHHBIN TIPeIesl HANPABIEHUST HHCTPYMEHTa, aKTUBEH, TOJBHKO €CJIU CUCTEMa De30IacHOCTH

HaXOIUTCA B OrPDAaHUYECHHOM DPeXKHMeE.

m Hopmasbubiii & orpaHndenHbil Tpeaea HanpaBIeHnss HHCTPYMEHTa, aKTHBEH, TOJIBKO eCJIN

cucrema 6e30ImacHOCTH HAXOAUTCS B HOPMAJIbHOM PEKUME, & TAKKE B OTDAHMIEHHOM PEXKUMe.

Bor moxkeTe cOpOCUTH TMapaMeTphbl 10 3HAYEHUI M0 YMOJIIAHUIO WM OTMEHUTH KOH(MUTYPAIWIO

HAIIpPaBJIEHUA WHCTPYMEHTA, BepHYB (pyHKIuio Konnu B cocrosgane BkHeonpenenennoBm.
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CaoiicTBa HHCTPYMEHTA

IIo YMOI9aHUIO THCTPYMEHT YKa3bIBa€T B TOM 2K€ HaIIPpABJICHUN, YTO U OCbh Z BBIXOJHOTO d)naHua

UHCTPYMEHTA. OTO TIOJIOKEHNE MOXKHO M3MEHUTDH myTeM BBOJa ABYX YTJIOB!:

Vron nakmona: Omnpemensier pa3Mep HAKJIOHA OCH Z BBIXOTHOTO (DJIAHIIA OTHOCUTEIHHO OCH X

BBIXOJHOTO (DIIAHIIA.

Vrou casura: Oupenernsier pa3Mep BpallleHus HAKJIOHEHHOM 0CH Z BOKPYT HCXOTHOTO MOJIOKEHU ST

ocu Z BBIXOIHOTO (DJIAHIIA.

B kauecTBe anbrepraTuBsl 0ch Z cymectsyomeii LT Mok HO CKOTMPOBaTh, BEIOPAB COOTBETCTBYIOIILYIO

HUTU u3 pacKpbIBAIOMIETOCd MEHIO.

1328 B/B

BBoIbI-BBIBOIBI PA3/IEIEHBI HA BBOIBI M BHIBOIBI U TIOMTAPHO PA3MEIIEHbI TAK, YTO KaXKIasd (DyHKIHs

MIPEIOCTAB/IAET KATErOPUIO 3 U BBOIBI-BBIBOALL ILJIY.

> obuee
Broawoi curan Haswavenme byHKin

Mpegens poboTa
config_in(0), config_inf1] (orpanusenHuiA pexam

Mpeaens ans

R config_in[2]. config_in(3] Aaapuinsi copoc

REIRIK

config_in{4], config_in5] He nasnaveno

MnockocTn
config_insl, config_in(7] He Hasratero

Monoenma

AT Buixo Aol cHrHan Haswavenme dynkumm

Hanpasnenye
VHCTPYMeHTa.

config_out0]. config_out[1] [PoboT nepemewaeTen

izl config_outI2]. config_out[3] [BnonHer anapwlirei ocTaHoB cucTeMs

AnnapaTHoe config_out(a], config_out(s] He HasHasero
obecrieverme

R RIK

config_out(6, config_out(7] He HasHasero

Bxonubie curnagbt

JI71s1 BXOIHBIX CUTHAJIOB MOXKHO WCIOJIB30BATH CIeayIonme (PyHKIMY Oe30TaCcHOCTH:

ABapuiiHbIif OCTAHOB CHCTEMBI DTa KHOIKA aBAPUIHOIO OCTAHOBA SIBJISETCS AJIbTEPHATUBON KHOMKE
HA TIOABECHOM IIyJIbTE OOYYEHWS W BBIMOJHSIET HACHTUYHYI0 (DYHKIWIO, €CJIU YCTPOHCTBO

coorBercrByer crangapry ISO 13850.

Orpanudennbiit pexkum Bcee mpejiesibl 6e30MaCHOCTH MOXKHO IPUMEHSTh B HOPMAJIBLHOM HJIH OIPAHUIEHHON
pexkume (cm. 13.2.2). Ilpu coorBercrByiomieil KOH(GUrypaluy MoJa4a HA BXOJbI HU3KOIO
CUTHAJIA IPUBOIUT K TIEPEXO/Ty CUCTEMBI 0€30ITACHOCTH B OTPAHUYEHHBIH PeXKuM. MaHUTyIaTOD
poboTra 3amMensiseTcss s COOTBETCTBUS TPEOOBAHUSM HAOOPa TPEIEIOB OTPAHNYIEHHOTO
pexkuma. Cucrema 6€30MACHOCTH MAPAHTHPYET, YTO POOOT OKAXKETCS B [IPEesIaX OrPAHUIEHHOIO
pexkxuma menee dem 3a 0,5 ¢ mocsie 3azeiicTBoBaHus Bxoga. Eciau MaHUMyasTop pobora
MPOIOJIZKAET HAPYIIATh MPEIEIbl OrPAHUYUEHHOTO PEXKUMA, TO OYIET BBIMOJHEH OCTAHOB
kareropuu 0. Bo3BpaT B OOBIYHBII pEIKUM OCYIIIECTBIISETCS TAKUM ¥Ke obpaszom. [Ipumeduanue:

ILIOCKOCTH OE30IIaCHOCTU TaKXKe MOI'yT BBI3bIBATDH IIEPEXOT B OFpaHH‘{EHHbIﬁ peKuM.

3-no3unmoHHOoe ycTpoiicTBo BKIoueHus Hacrtpoitka Bxona 6e30macHoCTH 3-1IO3UIMOHHOIO YCTPOICTBA
BKJIIOYEHWS TO3BOJISET 33JaTh BXO 0€30mMacHOCTH PabOYero pexmma. Bymayun 3aIaHHbIM,
3-MTO3UIMOHHOE YCTPONUCTBO BKJIIOUEHUS JIOJIPKHO VIEPYKUBATHCS JIJIs TIEPEMeIeHusi podoTa,

B Dy4YHOM peKuUMe.
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Pabounii pexxum Byayun 3aIaHHBIM, JAHHBINA BXO, MOYKET HCIOJIb30BATHCS JIJI MEPEKTIOICHUS

MEXK/y aBTOMATHYECKMM PEKUMOM MJIM PY4HbIM pexkumom (cm. 12.1).

IIpenoxpanuTtensustii copoc Ecan cKoHGUTYPUPOBAH MTPEIOXPAHUTETBLHBIH OCTAHOB, 3TOT BHIXOT,
00€eCIIeInBaeT COXPAHEHNE COCTOSHUSA IMPEIOXPAHUTETHHOTO OCTAHOBA 0 3a1€HCTBOBAHUS
copoca. Manunynsarop pobora He OyIeT HepeMenarbCs MpW HAXO0XKIEHUU B COCTOSTHUU

MTPEIOXPAHUTETHHOTO OCTAHOBA.

BHUMAHNE:

ITo ymomwanuio dbyukmus sxomga Bxllpenoxpanuressubiit copocBm
HACTpoeHA /i BXOAHBIX KoHTaKTOB 0 m 1. Ux orkiaouenue
HPUBEJET K IPEJIOXPAHUTEILHOMY OCTAHOBY MAaHMITYJISITOpa PoboTa
mocjae TOro, Kak Ha Bxox curfana BxlIIpemoxpanuTeabHOrO
ocranoBaBm Oyzer mMmMOmAaHO BBICOKOE 3HAYEHUE. pyrumu
ciroBamu, 6e3  Bxoma  BxIIpemoxpammrenbmnoro  cbpocaBm
Bxoibl BrIIpenoxpanurenbuoro ocranosaBm SI0 u SI1  (cwm.
BxPykoBomcTBo 10 ycraHoBKe 000pyaoBaHusABE) OJIHOCTHIO
OTPENENSAIOT  AKTUBHOCTH  COCTOSIHHSI — TPEIOXPAHUTETHHOTO

OCTaHOBA.

BbIXO,Z[HbIe CHUI'HAJIbI

JI71sT BBIXOJHBIX CHUTHAJIOB MOXKHO 3aIaTh cjeayionme (yHkiun Oe3omacHocTr. Bee curHasbi

mepexoadT B HU3KUAN PEKUM I10CJIe 3aBEepIIEeHNA COCTOAHN A, BbI3BABIIETO BBICOKM A PEeKUM CUT'HAJIOB:

ABapuiiHblil OCTAaHOB CUCTEMbI — HU3KUIT CUIHAJI IOJAETCs TOJIBKO [IPU EPEXO/E CUCTEMbI 0€3011aCHOCTH
B cocrosinne BKABapuiinoro ocranopaBm ¢ nomorpio Bxona Bk ABapuiinbiii ocranos poboraBb
WJIU TIPY HaKaTuu KHONKW BKABapuiinbiit octanoBBib. Bo uzbexkanue GJI0KUPOBOK HUBKUIL
CUTHAJI He OyIeT MOIaBATHCS, €CIU COCTOSTHUE ABAPUIHOTO OCTAHOBA HHUITUUPYETCSI C TOMOIIIBIO

Bxoja BkABapuiinblii octaHoB cucreMbiBib.
PobGor mepemerniaercst — HU3KMit CUTHAT, €CIM POOOT TIEPEMEIIAETCsT, B MHOM CJIy9Iae BHICOKMIA.

PoGot He ocraHaBIMBAETCS — BBICOKUI CUTHAJI MTPU OCTAHOBJIEHHOM DPOOOTE WJIM B MPOIECCE €ro
OCTAHOBA M3-33 ABAPUUHOIO WM IPEJIOXPAHUTETHHONO OCTAHOBA. B IPOTHBHOM Cjydae

JIOTHYECKUN yPOBEHD OyJIeT HU3KWUM.

OrpaHu9eHHbI! PEKUM OTIPABIAET HU3KUN CUIHAJ IPU HEPEX0/Ie MAHUILYJISITOPA POOOTA B OrPAHUY€HHBIH
PEeXKUM WU B CIIy9ae HACTPOMKM BX0/1a DE30MACHOCTH HA OTPDAHWYEHHBIA PEKWM U HU3KOTO

3HAYEHMs CATHaJja. B TIPOTUBHOM CJIy4dae MOoJaeTCA BBICOKUM CUTHAJI.

Heorpauuuenusiit pe:kuM — JAHHBIN PEKUAM SABJISIETCS O0PATHBIM OTPAHUIEHHOMY PEXKUMY, ONIMCAHHOMY

BBIITIE.
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13.2 Hacrpoiixu MeHio 6e300acHOCTH UNIVERSAL ROBOTS

IIPUMEYAHUE:
JIroObIe BHEIITHIIE MEXaHU3MBbI, TTOJIY 9aIOIIIe COCTOSTHHE aBAPUHHOTO

ocraHoBa or pobora depe3 BbixOi) BrABapuiiHblii OCTaHOB

cucreMbiBib, JOMKHBI COOTBETCTBOBATH TPEOOBAHUSIM CTaHIAPTA
ISO 13850. 9710 0CO0EHHO HEOOXOAWMO B YCTAaHOBKAX, TIJIe
Bxoz BrABapwuiinbiit ocranos poboraBm MOAKIIIOUEH K BHEITHEMY
YCTPOHMCTBY aBapUHONO OCTAHOBA. B Takux cilydasgx BBIXO/,
aBapuilHBbIH OCTAHOB CHCTEMBI OyJeT HMETh BBICOKOE 3HAYEHWE
mocJie Pa3dJIOKMPOBKY BHEIITHETO YCTPOMCTBA ABAPUITHOTO OCTAHOBA.
ODTO 03HAYAET, YTO COCTOSHHE ABAPHUITHOIO OCTAHOBA BO BHEIITHUX
MexaHm3Max Oymer cOpomreHo 6e3 PydIHOrO BMEMIATEIhCTBA CO
CTOPOHBI omeparopa pobora. CremoBarenbHO, JJisi COOTBETCTBUS
crangapTaM 0e30MaCHOCTY BHEITHUE MEXaHW3MbI TPEOYIOT PYIHOTO

BMEIaTeIbCTBA JIJIsi BO30OHOBJIEHNST PAOOTHI.

13.2.9 Anmaparnoe obecniedenue

PoboTa MOXKHO UCTIOIB30BATE, HE TPUKPEILIsis TOIBECHOI myibT 00ydyernus. [Ipu cHgTHN TOABECHOTO
MybTa 00yUeHnsT HEOOXOIMMO 331aTh JIPYroif MCTOYHWK aBapUitHOTO ocTaHoBa. Bo m3bexkanme
cpabaTbIBaHMs CUTHAJIA HAPYIIEHNS OE30IaCHOCTH HEOOX0INMO YKAa3aTh, IPUKPEILIEH JTU TOABECHOIT

MyJIBT O0YYEeHHSI.

Bri6op moctymHOro obopyroBaHust

Pob6ora moxHO ucnonb3oBarhk 6e3 PolyScope B kadecrse naTepdeiica mporpaMMupOBaHUS.

1. B BepxHeM KOJIOHTUTYJIE HAXKMHUTE YCTAHOBKA.
2. B menio geiicrsuii cieBa HaxkMmuTe BesonacHocts u Bbibepure AnnaparHoe obeciiedenue.
3. BBemuTe maposn cucrteMbl 6e3omacHOCTH U Pasz0baokupyiiTe SKpaH.

4. OrmenuTe BHIOOD MOIBECHOTO MYJIBTA 00y I€HUs, 9TOOBI NCIOIB30BATH PoOOTa O6e3 nHTepdeiica

PolyScope.

5. Haxxmure CoxpaHuTb U Lepe3allyCTuTb, YTOObL IPUHATD U3MEHEHMSI.

MMPEJAYIIPEZK/IEHUE:
Eciu nogsecuoit mymbT 0OydeHUs CHAT WA OTCOEIMHEH OT POOOT,
TO KHOIIKA aBapHHHOIO OCTAHOBA CTAaHET HEAKTHBHOM. IlompecwHoit

MyJIbT 00yYIEHUs CIeAyeT HA JTOCTATOYHOM PACCTOSHWH OT POOOTA.
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14 Bxknangka BkBwinmoanntsBib

ABCDE

Ben Mem Mamyra Copras

0 00 00 22

[ oTobpaenue KoHTpoHbIX To4eK

Bkiaaka BeimonauTs obecednBaeT O9eHb MPOCTOi Cocod yIpaBIeHns MAHUIIYISTOPOM poboTa,
u OJIOKOM yMpAaBJ€HUsS C TOMOIIBI0 MUHUMAJIHHO BO3MOXKHOIO YHCJIA KHOIMOK W TIapaMeTPOB.
MozkHO coueTaTh 0ObIMHOE YIIPABJIEHHE C 3alUTOi mporpammMupyemoii qactu PolyScope ¢ momorbio
naposist (cM. 21.3.2), 9To6bI poGOT MOT BBITIONHATH UCKIIOYATEIHHO TPEIBAPUTEIHHO 3ATTUCAHHBIE

IIPOI'PAMMBI.

B 3TOM OKHE BbI MOKETE€ aBTOMATHYECKH 3arpyzKaTh M 3aIlyCKaTh 110 yMOJYAHHIO IIPOIPAMMBI IO
nepeJiade BHEIHErO CUI'HAJIA 110 IEPEX0y KPOMKU Mapkepa (cMm. 16.1.9).

IMpnmeuanne. Coderanme aBTOMATWUYECKOH 3arpy3KM W 3amyCKa TPOTPAMMBI TI0 yMOJIYAHUIO
M aBTOMATHYECKON MHUIUAJIM3AIUY IPU BKJIIOYCHUH MOXKET HCIIOJb30BATLCH, K IIPHMEDY, I

WHTErPaIuu MAHUIYIATOPA POOOTa C APYTUM YCTPORCTBOM.

14.1 IIporpamwma

IToste IIporpamma oTobpazkaeT uMst IPOrPaMMbI, 3arPyKEHHO Ha, pobOTa, U €€ TEKYIIee COCTOSTHHE.

Yrobbl 3arpy3uTh JAPYTYIO MPOTPAMMY, HAXKMHUTE BKJIAJKY 3arpy3uTh MPOrPAMMY.

14.2 Ilepemennnie

B nporpamme poboTa BO3MOKHO HCIIOIb30BATH IIEPEMEHHBIE /151 XPAHEHHU 1 U3MEHEHUS PA3JIMIHBIX

3HAYEHUI BO BPEMs BBITIOJHEHUS MPOrpaMMbl. IIporpamMmma moiiep2KuBaer 1Ba BUAA IIePEMEHHbBIX:

Vcranopounbie nepementbie OHM MOTYT UCTOJIB30BATHCS HECKOJIBKUMU TPOTPAMMAMY, X UMEH],
U 3HAYEHUs] COXPAHSIOTC IPU ycraHoBKe pobora (cm. 16.1.8). YcraHOBOYHbIE HEDEMEHHbIE

COXPAHSIOT CBOM 3HAYEHUs TOCJE MePe3arpy3Ku poboTa U MaHeJ u yIPABICHUS.
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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 Bospact pobora

910 TMote TTOKAa3bIBAET, CKOJIBKO BPEMEHU IIPOIIJIO C MOMEHTa BKJIIOYECHUNA p060Ta.

[Ipumedanue: 4ucsia B 3TOM I0JI€ HE CBA3AHO CO BpeMeHeM PabOThI MPOrPaMMBbI.

14.4 IlepemecTurh pobOTa B IOJIOKEHHE

Oxpan [lepemecTurh poOOTA B MOJIOXKEHHE OTOOPAYKAETCS MPU HAYKATHH BOCIPOW3BEICHUS B
HuzkuaeM Kosjouturyse. Vcnonb3yiite sxkpan [lepemecturs poboTa B OJIOKEHUE, €CIIN MAHUITYJISATOD
poboTa HEOOXOIMMO TEPEMECTUTH B OIIPEIETEHHOE HAYAIHHOE MTOJI0YKEHNE TIEPe] TeM, KaK 3aIMyCTUTh
MPOTpaMMY, & TAKIKe JJIsl TEPEMEIEHN S MAHUITYIATOPA POOOTA K KOHTPOIHHOM TOYKE TTPU U3MEHEHUT
[IPOI'PAMMBL.

B towm ciryuae, ecim sxpan Ilepemecturs poboTa B 0JI0KeHIE HE MOXKET IIEPEMECTHTb MAHUILYISATOD
po0OTa B HAYAJIBHOE MOJIOXKEHUE TTPOTPAMMBI, MAHUITYJISTOD TEPEMEIIAEeTCs B TOJIOXKEHNE EPBOiT
KOHTPOJIbHOI TOYKY JepeBa mporpaMm. MauumynaTop pob0Ta MOXKET TEepeMEeCTUTHCS B HEITPABUIHHOE

IIOJIOZKEHHE €CJIH:
. HTI/I, IIOJIOZKEHUE J€TaJIN HUJIN IIOJIOZKEHUE KOHTpO.HbHOfI TOYKHU II€PBOI'O II€PEMEIICHUA U3MEHACTCA
BO BpPEM# BBIIIOJTHEHUA TPOTPAMMBI 1O 3aBEPINEHUA MMEPBOTO IMEPEMEIICHNA.

® JlepBast KOHTpOIbHAS TOUKA HaxoauTcd BHyTpH y31a BkEciuBm nnn BrllepekmiouenneBm

JlepeBa, IPOTPaMM.
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14.4 TlepemecTuTb pobOTa B IIOJIOZKEHHE UNIVERSAL ROBOTS

NepemecTuTe poboTa B NosoxeHune.

VAGPMNBAATE HEKATOM KHOMKY "ABTG" AMA BLINOAHEHUA YKa3GHHON O NePeMelLeHa, OTNYCTATE KHOMKY ANA OTMEHEL,
HaxMUTe "BpyuHyilo” 413 NepemeLteHus po6oTa BpyqHyo

Bpyunyio
£ l

q
“ €D otuena

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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15 Bxaagka BxllporpammaBm

N T

¥ Aporpamma potora MporpaMmmMa

=] <nyeroir= 3AECk MOMHO 3AMPOrPAMMAPGEATh POBOT Ha BHINOMHEHIE 3aRa

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

Repeso nporpamm

> Bononuutenso

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

> IWabnon

[ Nobasnerue nocnegosaTensHOCTH snepes 3aMycKom»
[ YcTaroska nexoaHsx sHaveHi nepemenHsx

[ Becronenruii uurkn nporpammsl

Ha Bxnanke BxlIporpammaBm mokazana mporpaMmma, peIakTupyeMas B JTAHHBIN MOMEHT.

15.1 Jlepero mporpamm

JlepeBo mporpamMm 0TOOpPazKaeT MpOrpaMMy B BHE CIHCKA, KOMAHI, HA3IBAEMBIX Y3JIaMU TPOTPAMMBI.
Hazsanue nporpammbl 0T0OpazKaeTcs HEMOCPEICTBEHHO HAJ| CIIUCKOM KOMAH/I.

Copasa ot gepeBa mporpaMm orobpazkaercss HHMOPMAIUs 0 BLIOPAHHON KOMAH/IE.

Ber MmoxkeTe m00aBIATH KOMAHIBI M3 CIUCKA KOMAH B pa3aese OCHOBHbBIE METIKOM M0 HYKHOMY
TUY KOMaHIbI. Bbl MOXeTe 100aBISITh PACHIUPEHHBIE KOMAHILI U3 pa3jesa Pacimpertbie nin
mabsionsl u3 paznena Ilabmonst. [IIabnoHbr O30T AEpeBO MPOrpaMM, KOTOPOE yiKe TOTOBO K

JanbHEHel KOHMUTy parmmn.

B nepeBe mporpamMm BBITIOJIHAEMAasi B JIAHHBIE MOMEHT KOMAaH/a BBIJIEISETCS, KaK OIMHUCAHO B
15.1.1.
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UNIVERSAL ROBOTS 15.1 JIepeBo mporpam

15.1.1

I/IH,ZLI/IKaL[I/IH BBITIOJIHEHU A ITPOTrpaMMBbl

o R o nereiomne
Y| Nparpava pacora KoHTponkHas Touka

KOHTpOEHaRA @ ¢ Move)

OXmMAaHUe @A

=k _
YeTaHoBUTE
[0}

Mepemelenme

c
Bennuieaiowee @
okHo o

|
OcTaHoB

Nepemecturs coaa
KowmmenTapuii

Marka A r

@ ocranonus & s10l Touke @ vicnonszo8aTs obune napameTpe

> Rononuurensuo
KpyroBoe gBiKeHme C pannycom O CKOpOCTE ConeHems

) Wa6none VckopeHue couteHeHIs
QO #pems E

JlepeBo porpaMm COIEPKUT BU3YaJIbHBIE OPUEHTUPHI, WH(MOPMUPYIOIIHE O KOMAH/IE, BHIMOTHIAEMON
KOHTPOJIJIEPOM POOOTA B JAHHBINT MOMEHT. 3HAUOK HEOOJBITONO B WHINKATOPA OTOOPAYKAETCS
CjiIeBa OT 3Ha4YKa KOMaHAbI, a HMA BBIIOJTHSIEMON KOMaHJbl XU JAPYI'UX KOMaHI, OJId KOTOPBIX
JlaHHAsi KOMaH/a sBJISETCd MOAKOMaHI0H (0ObIYHO ompesensemas B/ 3HaukamMu KOMaHIbI)
BBIZIECJIAECTCA CUHUM IIBETOM. STO TIOMOT'aeT TOJB30BATEII0 B IIOMCKE BBLIIIOJIHSIEMO KOMaHIbI B

zepese.

Hampuwmep, mpu IBMKEHUN MAHUTYIATOPA POOOTA B HATPABJIEHUN KOHTPOJIHHOW TOYKYM COOTBETCTBYIOIIA

IIOJKOMaH/1a KOHTpOIIbHOfI TOYKKM O00O3HAYAETCH 3HAYKOM B H ee HUMs BMECTe C Ha3BaHUEeM

koMan/ bl [Tepemecturs (cm. 15.5.1), K KOTOPOI#i OHA IPUHA/IJIEZKUT, OTOOPAYKAETCH CUHUM IIBETOM.

B cirygae nprocTanoBKu mporpaMMbl HHAXKATOP BBIMOIHEHUS IPOrPaMMbl 0003HAYAET TOCIIETHIOI0

KOMaHy, KOTOpasad HAaXOJAn/IaCh B IPOIECCe BBHITOJTHEHUA.

IIlen90K KHONKK €O 3HAYKOM @ IIOZ JE€pPeBOM IIPOrpaMM IPHBEIET K IePexony K KOMAaHIE,
BBITIOJTHSEMO B JTAHHBIA MOMEHT, WM K TOCJeJTHell BBITTOJHEHHON KomaHme B jgepeBe. Ilpm
IIEJTIKE 10 KOMAHIE BO BpeMsi paboThI mporpaMMbl BKaaka Komanga OyaeT comepkarh OTOOparKeHne
uadopManyy, CBA3aHHON C BRIOpAHHON KoMmammoi. Hazkarme kHomkum & CHOBa IPHBEIET K

TOCTOAHHOMY OTOOparkeHnIo BKIaako# KoMmanaa mHdOpMaInm 0 TEKYIIUX BBIMTOTHIEMBIX KOMAHIAX.

15.1.2

Knonka [lonck

HazkmuTte KHONKY Q /1718 BRIIOTHEHIA HOUCKA TEKCTA [0 AepeBy IporpaMM. 11pu BEIGOpe HOoucKa
MOXKHO BBOJMTBH IMOMCKOBBII TEKCT, & COOTBETCTBYIOIINE MPOTPAMMHBIE Y3JIbI Oy/IyT BBILIETEHBI
KeNThIM 1BeToM. Kpome Toro, KHOMKW HABUTAIINU JIOCTYITHBI JJIsT MEPeX0oia M0 pe3yabTaTaM

noucka. Jljist BhIXOJA U3 PEKUMA IIOMCKA HAXKMUTE 3HAYOK X .

15.1.3

[TaHeTb MHCTPYMEHTOB JiepeBa IPOTPaMM

s m3MeHeHus JepeBa mporpaMM MCTOMB3yHTe MaHe b HHCTPYMEHTOB B HUYKHEH TacTH JEPEBa

[IPOTrPaMM.
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15.1 JIepeso mporpamm UNIVERSAL ROBOTS

Kuouku ormenst/10BT0pa KOMAH/1bL

Knonkn b n e IIO3BOJIAIOT OTMEHHUTH HUJIM BEPHYTH U3MEHEHHNA B KOMaH/IaX.

Jlsuxkenue Beepx & BHU3

Kuonku ' n ' IIO3BOJIAIOT U3MEHHUTH IIOJIO?KEeHHE y3Jia.

Bripezatn

Knonka ¥ mossonster BbIPE3aTh y3eJl U IIPUMEHUTD €r0 B APYroM JefictBuu (HanpuMep, BCTaBUTh

€ro B JIPYrOM MECT€ B J€PEBE MPOrPAMM).

Komuporats

Kuonka W nozsonser CKOIIMPOBATH y3€JI U OPUMEHUTH ero B JAPYyroM JelicTBuu (HAmpumep,

BCTaBUTh €0 B JAPYTOM MECTE B JIEPEBE IIPOIDAMM ).

Bcerasurn

Knomnka TO3BOJIAET BCTaBUTH y3e€JI, KOTOprﬁ BbI 3apaHee BbIPE3aJid UJIN CKOIIMPOBAJIH.

Ynanurn

Hazxmure kuonky W, wrobsr ymamuTs ysen us gepesa IpoOTrpaMM.

CxpbITh

Haxmure KHONKY ===, 9TOOBI CKPBITH ONPEJEJIEHHBIE Y3/Ibl B JePEBE MPOrPaMM.

Verpanenubie CTPOKH IPOrPaMMBbI Oy Iy T IIPOITYIIIEHbI [IPY BBIITOJIHEHUH IPOrPAMMBI. Y CTPAHEHHYTO
CTPOKY B JAJIbHEHIIeM MOYKHO BEePHYTh. TaKWM CIIOCOOOM MOXKHO OBICTPO BHECTH M3MEHEHUs B

TIpOTpaMMy, He pa3pyllas ee MepBOHAYAIBLHOE CO/IEpIKaHNe.

15.1.4 Ilycroit y3en

- S
> Hononurensto
¥ flporpamma po6ota

NnaTdopma

Mowck
Yeunue

Conveyor Tracking

¥ SXBREET

V371bI TPOrpaMMBbI HE MOTYT OBITH IIYCTHIMUA. UTOOBI TPOrPaAMMy MOYKHO OBLJIO BBINOJIHUTH, BCE

CTPOKH JIOJIKHBI OBITH YKA3aHBI U ONPE/IEIEHBI B JIEPEBE TPOTPAMM.
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UNIVERSAL ROBOTS 15.2 Braagka BkKomananiBib

15.2 Bxkuiajka BkKomanpiBm

[epeiiaure BO BrIagKa KOMaHIBI, 9TOOBI HACTPOUTH KAXKIBIH y3€JI MPOTPAMMBI B JIEPEBE TPOTPAMM
B HY2KHOM MOPs/IKe, 9T00bl 3amycTuThb nporpammy. Orobpakaemast nuagOpMalys U3MEHIeTCs: B
3aBUCHMOCTH OT BBIOPAHHOTO y3JIa.

B momne Brkiaagku BxKomannpiBmw mHaxomuTcs momosHUTEIbHBIE (DIIAXKKHA, KOTOPHIE OMUCAHBI B

CTIETYIONINX TO/Ipa3IeIax.

N
¥ Aporpamma pobora ~ I'IporpaMMa
@ 4 Moves 3R8Ck MOHO SETPOT PAMMPOSATS POBOT Ha BHMOTHEHNE 3373

® KoHTpoeHas_TOY

[ — YTOBLI 3aNPOrPaMMAROBATE POBOT, BLIEPATE Y3tk U3 CMHCKA Y3NOB, U OHK NOABATCA & flepene
== ycraHosnTs nporpamm,

Mowck X Oxunarve

[ scnmsanouee oxso Chmcox yanon fepeso nporpaum
Yeunue

@ ocramos Q
Conveyor Tracking '@ KommenTapuit .
% I nanxa
=] <nyeroii=
@ & Unwn
Il | <nyeroii> I
My Buzos
1=/ var_zi=2 * force()
Pk
=] <nyeroii= 4% coxXxEpRZ
I cuenapuin
& Repexmosatens O noBaenerie nocne aoBaTenHOCTM «eped 3aMycKoms
O raimep_1 [ vcTaHoBKa NexodHex 3HAUEHMI MEPEMEHHBIX
@ Bl Paznoxurs [ eeckomenHii uka nporpammel

®| HavansHoeroaox

anpasneie

locneosaTeLHOCTS 060D

Jobasenne noceaoBarebHocT Briepe 3amyckoMBmb

Bribepure nanmbIit (irazkok, 9T00bI 700ABUTH HAOOP KOMAH/IbI IEPE] 3aIIYCKOM IIPOrPAMMBIL.

Ycranoska, NCXOJHBIX 3HaYeHU nepeMeHHbIX

Bribepure mannbiit h1azKoK, ITOOBI yCTAHOBUTD 3HAYECHHS IEPEMEHHBIX ITEPET 3AILy CKOM IIPOrPaMMbL
(n mobbix notokoB). Ilorne Bk3nauenns HadalbHBIX mepeMeHHBIXBIb 3aMeHsET 1moje BKIIAIKU

BxKowmanabiB, a nome BkHau nmepemenubieBm oTobpaskaercst Hal 7epeBOM ITPOTrPAMM.

1. Boibepure mepeMeHHYI0 B PACKPBIBAIOIIEMCS CIIHCKE WX B IOJe BHIOOPA IMePEeMEHHBIX.

2. BBenure BhIparkeHme i BLIOPAHHON mepemMeHHOit. /laHHOe BhIparKeHWe 3a1aeT 3HATEHUE

IepeMeHHO# BO BpeM# 3aIlyCKa IIPOTrPAMMBI.

3. Bor moxkere BoiOparh dutaxkok Vcrnonb30Barh 3Ha4eHrE U3 MPEIBIIYIIEr0 3amyCKa, ITOOBI
UHUMAIN3UPOBATH IEPEMEHHYIO CO 3HaueHueM u3 BkJjajaku Ilepemennbie (cm. 15.4).
OTO MO3BOJIUT COXPAHITH 3HAYEHUST TEPEMEHHBIX MEKIY 3aIIyCKAMU MpOorpaMMbr. [lepemennast
[OJIy 9AeT CBOE 3HAYEHUE M3 BHIPAYKEHUS MTOCJIE IIEPBOTO 3AITyCKa IIPOrPAMMBI, & TAKXKe [TOCIIe

OYHCTKH BKJIAJIKN 3HAUEHUI.

Yro6bl yIanuTh I€EPEMEHHYIO U3 IIPOIPAMMbI, HEOOXOJMMO yKa3aTh JJisd HEe 1yCToe uMs (TOJIbKO

upobe).

Beckoneunbrit MUK TPOrpaMMBbI

Boibepure marabIit (Bh1azkoK, 9TOOBI TPOTPAMM BBITOIHIIACH OE3 OCTAHOBKH.
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15.3 Bxknajnka BkI'padukaBm

Qo [N repemane

V| riporpamma pobora A~

KoHTponsHan 9 b Mover
TouKa

MepewmeLienie

©| Konmponstas 1oy
OmmnaaHne ® repemennas

? ¥ lepemeweHneKpyra
YcTaHoBNTE

© sepes_roury_1

BenneiBakoLee © roreunas_Toux_1
OKHo == ycraHoBNTE
p— % oxnaane
[ Bcnamsaowee oxro
KoMmeHT apuii ® ocraros
W KommerTapuii I

¢ I nanka

= =nycToi>

My Buzos
t= var_2=2 * force()

o [

Nanka o

& Mepexnioyarent ...
O raimep_1

235" XBBEE

I'paduaeckoe npeacraBiaenue Tekyineil mporpammbl pobora. Tpaekropus IITU orobpazkaercs
B TPEXMEPHOI MOJEsH, B KOTOPOil CErMEHTHI JBUKEHUS MMOKA3AHbI YePHBIM IIBETOM, & CErMEHTDI
KPYTOBBIX JIBUKEHUI (EepexXo/bl MEXK/y CErMEHTAMU JBUXKEHUs) — 3€JICHBIM. 3€JI€HBIE TOYKU
obo3nauaior nosioxkenus [ITU B kaxk 10it KOHTPOJIBHOI TOUKE MporpaMMbl. T pexmMepHoe n300parkeHne
MaHHILYJIATOpa POOOTA MOKA3BIBAET TEKYINee MMOJIOKEHNE MAHUITYIATOPa POOOTa, a 3aTeHEHHbIe
YIACTKHU MaHUIYISTOPA POOOTA TOKA3BIBAIOT, IO KAKOH TPAEKTOPUU MAHUITYISATOP poboTa cobupaercs

mepeiiTi K KOHTPOJIHHOM TOYKE, BHIOPAHHOM B JIEBOU 9aCTH IKPAHA.

Ecmu rexyee momoxkerne [ITU pobora 6113K0 K mpeieiaM mIOCKOCTH 0e30TaCHOCTH UJIH IJIOCKOCTH
cpabaTbIBaHWs, WM OPHEHTAIMS HHCTPYMEHTa podbora O/iM3Ka K mpeey IPAHUIbI OPUEHTAIIAH
uncrpymenTta (cm. 13.2.5)6yaer orobparken GuurKailiuii TPeXMEPHBIH [Ipe/ies IPAHULI.
[Ipumeuanue. Ilpu BbIMOSHEHWE TPOrpaMMbl POOOTOM, BH3yaIU3AIUs MIPEIEIOB TPAHMUI OyIeT

OTKJIIOYE€Ha.

IIpengenst mmockocTr GE30MACHOCTH OTOOPAYKAIOTCSA YKEJITHIM W YEPHBIM I[BETAMH C HEOOJIBITION
CTPEsIKOi, 0DO3HAYAIONIEH MEePIEeHINKYAIp K IJIOCKOCTH — CTOPOHY ILTIOCKOCTH, HA KOTOPOI
pazpereno nozununonuposanne IITU pobora. IlnockocTn cpabaTbiBaHms 0TOOPAXKAIOTCS CHHUM

¥ 3eJIeHBIM I[BeTaMu C HEDOJIBINION CTPEJIKOM, YKa3bIBAIOIIEH HA 9acTh IJIOCKOCTH, HA KOTOPOM
AKTUBHBI TIPEJIEJIbl HOPMAILHOTO pexkuma (cM. 13.2.2). TIpemes rpanuiibl OpUEHTAIINT HHCTPY MEHTa,
0003Ha4aeTCs MIAPOBBIM CEKTOPOM C BEKTOPOM, 0O03HAYAIOIIUM TEKY Y0 OPUEHTAIIUIO HHCTPY MEHTA
pobora. BHyTpeHHsIst 9aCTh CEKTOPA SIBJISETCS PA3PENIEHHOM 00IaCTHI0 OPUEHTAINN HHCTPYMEHTA
(BekTOpA).

Ecmu niesiesoit IITU pobora 60bIe He HAXOAUTCS BOJU3U MPEIEIa, TPEXMEPHOE TPEICTABICHNE
mepectaer orobpazkarbcsa. Ecau IITU mapymmaer uan HaAXOAWTCS CIWINKOM OJIM3KO K TIPENeTy

rpaHUIlbl, BU3yaIu3alnusd [Ipe/jiejia CTAHOBUTCA KPACHOI'O IIBETA.

TpexMepHyI0 MOAETb MOXKHO YBEJIUIATb W MOBEPHYTb, 9TOOBI BHIOPATH OOJee ymIOOHBIH yros
o630pa MamumyasaTopa podora. C mMOMOIBI0 KHOMOK B MPABOH BEPXHEH 9aCTH IKPaHA MOKHO
OTKJIIOYATh pPA3/INdHble TpadUUecKre KOMIIOHEHTHI TpEeXMEpHOU Mmomesnu. Haykarwe HuKHEH

KHOIIKY [I€PEKJII0YaeT BUAUMOCTD OJIMKAlIINX 1IPE/Ie/IOB I'PAHULI.
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UNIVERSAL ROBOTS 15.4 Bxaajika BxIlepemennbieBmb

ITokazanubIe Y3J/IBI JBUKEHUS 3aBUCAT OT BHIOPDAHHOTO y3Ja MporpamMmbl. Kcam BeIiOpan y3es
IIepemecTuTb, OTOOPA3UTCS TPACKTOPHS IBUKEHUs, OMPEIETEHHOTO 3TUM IepeMerienneM. Ecim

BbIOpaH y3en KonrposnbHas TO4YKa, HA AUCILIee 0TOOPa3aTcs ciaeayiome~ 10 sTamnos nepemerenns.

15.4 Bxkaajika BxllepemennbieBm

'Y nporpamma pobora ~

Mepewmeuenme

KoHTposkHan 9 [ Mover
Tonka ® | KoHtponeHas_To4
OxmazHUe @| MepemeHtan

@ ¥ NepemewenneKpyra
YCTaHOBUTE

@ wepes_touy 1

Bennwigalowee @ koHeuHaA_TouK_1
OKHo = ycranoBTE
OcTakos X oxunanme
[ senaweaowee oo
KommeHT apwii © ocraros
@ KommenTapuii I

9 I nanxa

== <nye o>

Mg Busos

+= var_z=2 #force()

Manka

[ cuenapuin
&* Nepexnoyatens ...

Taimep_1
p_]

235 xiH

[ oTobpaserue KoHTposLHLX ToueK OumcTuTL

Ha Bkaaake Ilepemennbre 0T0OpazKarOTCs aKTyaJbHbIE 3HAYEHUS MEPEMEHHBIX B BBITOJIHIEMOM
MpOrpaMMe, a TaK¥Ke XPAHUTCS CIUCOK MMEPEMEHHBIX U WX 3HAYCHUN MEXKIY BBIMTOTHEHWSIMU
nporpammbl.  OHa 0TOOpaXKaeTCsi TOJBKO KOI/a 3a/ana uHGOPMAIMS JJis OTODDAXKEHHUS HA
ueit. COpTUPOBKA MEPEMEHHBIX OCYIIECTBISETCS IO UX UMEeHaM, B aihaBUTHOM Topsiike. VMeHa
MEPEMEHHBIX TTPU OTOOPAYKEHUH Ha, SKPAHe coziepkar He 6ojee 50 CMMBOJIOB, & 3HAYEHUS TIEPEMEHHBIX
— ue 6osee 500 cumBosioB. Eciu mapamerp BkOTrobparkenne KOHTPOJIBHBIX TOUEeK B BKIIIOUEH,

[epeMeHHble KOHTPOJIbHBIX TOYEK OyIyT 0TOOPaKaThCd B CIIUCKE.
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15.5 bBazoBbie y3Jibl IpOrpaMMbI

15.5.1 Tlepemernenne

¥ fiporpamma pobora ~| MepemelueHne Move)
¢ 5 povel VKEHTe, Kak POBOT GyReT MepEMEILaT.CR MEXAY MpOMEwYT oMM TONKEM

© | KowtponLHas_Tou
e — - TPYIEEAEHHHIE HYKE SHEHEHUA OTHOCATCA KO BCEM MPYBEASHHBIM HIDKE KOHTPOABHBIM TO4KEM U SABACHT

= e raHoBTS OT BLIGPAHHOr0 TUNa NEpeMelLeHyIA

I

Movck X Oxunarve
[ Bcnamsaowee oxro YeTaHoBka LTH CKOPOCTE €OHNEHEHUA

Yeunue
°ls

O ocranos ‘V\cnnnbanaan aKTVBHYIo LITH - |

Conveyor Tracking ‘W) KommenTapuii Hetam
¢ I namea
= <nycroii=
9 O Unka
q == <nycroii> 3
My Buzos
=/ var_2=2 *force()
e b

YeropeHme cowneneHn

[Sm— -]

[ cnonbsosatme yraos counereHmi

C6poc

B cuenapui
& Mepexnioyarent ...
O rammep_1

©

Bl Pa3noxurs
@ HauansHoellonox

21 Hanpasnerime

? 9

Toc neposaTensHoCTLIO A6OPa

n

Y RN d J:1

CropocTs

Komanna IlepeMecTuTh HCIONB3YeTCS A7IsT YIIPABAEHUs IBUZKEHIEM POOOTA, € TIOMOIIHIO KJIFOUEBBIX
KOHTPOJIBHBIX TOYeK. KOHTPOJIbHBIE TOYKHU JOJI?KHBI ObITh BKJIIOYEHBI B KOMaHIy llepemecTuTs.
Komanna Brllepemectuth B onpemenser yckopeHne u CKOPOCTb TIEPEMEIIEHUST MAHUTTYIITOPA,

poboTa MeXy STUMHU KOHTPOJIbHBIMU TOYKAMH.

Tuner nBuzKeHn

Bor moxkere BuIOparh ommH u3 Tpex Tumnos gsmxkenns: Movel, Movel. m MoveP. Omnucanme

KazK/I0ro Tulla ABHU2KEHHUE IIPDUBOJUTCA HHUZKE.

* moveJ UCTOIB3yeTCS 1 BBHITIOJTHEHNS IBUKEHNI, KOTOPbIE PACCIUTAHBI B 30HE COUIEHEHMIA
MaHUIyaaTopa pobora. CodsieHeHNs HACTPOEHBI HA, OTHOBPEMEHHOE 3aBEPIIEHIE TEPEMEIIEHNUS.
IIpu Takom Tuie aBukenusi TpaeKkTopus wHCTpyMenta umeer (opmy kpusoit. lna sroro
THUIA [JBUYKEHWI HCIOJb3YIOTCs Takue ODIue mapaMerpbl, KaK MaKCHMAaJjbHAs CKOPOCTh
COYJICHEHUsI U YCKOPEHWE COUJICHEHNS, YKa3aHubie B / u / 2 coorsercrBenno. Ecim Tpedyercs,
YTOOBI MAHUTTYJIATOP PODOTA OBICTPO MEPEMEIATICST MEXK Ty KOHTPOIBHBIMU TOYKAMU HE3ABUCUMO
OT TPAEKTOPUU UHCTPYMEHTA MEK/Ly STUMU KOHTPOJIbHBIMHU TOYKAMHU, PEKOMEH/yeTCsi BEIOPATH

3TOT TUII JBUKEHUIA.

e moveL ucnosnb3yercs st JIMHERHOro nepeMenieHus HeHTPpaibHoil Touku uncrpymenra (IITIT)
MEKIy KOHTPOJBHBIMU TOYKAMH. DTO O3HAYAET, 9TO KAXKI0Ee COUTCHEHNE BBIMOIHsIET (oree
CJIOJKHOE [TBUKEHWE, YTOOhI MHCTPYMEHT OCTABAJICS HA MpAMOil TpaekTtopuu. s 3T0oro
THIA IBUKEHUI MOYKHO 33/1aTh TAKWE ODIIINE MapaMeTphl, KAK TpedOyeMasi CKOPOCTh HHCTPYMEHTA,

¥ YCKODEHHe HHCTPYMEHTa, YKa3aHHbE B / W /2 COOTBETCTBEHHO, a TAK/KE [IeTallb.

* moveP ncnonan3yercs a1 AMHEHHOTO TEPEMEITeHNsT HHCTPYMEHTA C TTIOCTOSTHHON CKOPOCTHIO
[IPY BBIMIOJIHEHUHM KPYTOBBIX JIBUKEHUN U IPEJIHA3HAYEH JIJIS BBINOJHEHUs PsJjia Onepalui
00paboTKM, HApUMED HAHECEHUs KJjes WJIM pPachbLIeHus. BeawyunHa paamyca KpyroBBIX
JBUKEHUI 0 YMOJIYAHUIO SIBJIIETCS OOIUM 3HAYEHWEM JJI BCEX KOHTPOJIBHBIX TOYEK.

Yem meHblne 3HaUEHHE, TEeM 0OJiee OCTPLIM OyAeT yroJ IHOBOPOTa TPAEKTOPHHU, TOrAA KaK
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15.5 Bazosble y3ibl mpOrpaMMbl

npu 6oJiee BHICOKOM 3HAYEHUW TPAECKTOPHUs OyIeT TjaBHei. [Ipu IBMKEeHUN MAHWUITYIATODA
poboTa 1o KOHTPOJILHBIM TOYKAM C IIOCTOSHHON CKOPOCTBHIO OJIOK yIpasjeHus pobOTOM He
MOXKeT KJIaTh OMEPAIldd BBOJA-BBIBOA W JEWCTBHs omeparopa. IIpu 3TOM JIBUMXKEHUE

MaHUIYISTOPa POOOTA MOXKET OBITh TTPEPBAHO WM MPOU30HIET 3aIMUTHBINA OCTAHOB.

e Bosmoxno jgobasiienune nepevenuoii Circle move k moveP st coBeprienusi Kpyrosoro
nBukennsi. PoOOT HaYMHAET ABUYKEHWE M3 CBOErO TEKYINEro TOJIOXKEHUS WJIM WCXOTHON
TOYKHU, TpoxoauT TOYKy ViaPoint, ykazannyio Ha ayre okpy:kuoctu, u Touky EndPoint,
KOTOPOIT 3aBEPIIAETCAd KPYTOBOE JTBUIKEHMUE.

Pexxum ucnosnb3yercs 15 pacdera OpUeHTAMH HHCTPYMEHTA [TIOCPE/ICTBOM JyTH OKPY2KHOCTH.

Pexxum 6niBaer:
— ®OUKCUPOBAHHBIN: TOJBKO UCXOIHAS TOYKA UCIOIb3YETCS IS OIPeIeIeHNsT OPUEHTAINI
MHCTPYMEHTa

— Heorpauuuennsrii: wucxomnasi ToYka mpeodOpas3oBbiBaercs B TOYKy EndPoint, dTobb

OIIPEJIC/IUTH OPUEHTAIMIO NHCTPYMEHTa

N BT

® KoHTpoeHas_TOY

NnaTdopma

9 W Nepemewerinekpyra
Mouck © vepes_touy_1
©] roneuran_roux_1
Yeunve
= ycrTaHoBATE
Conveyor Tracking X oxunarme
[ scnausaiowee oxwo

O ocranos

Y| niporpamma pobora ~ MepemeweHneKpyra

Kpyrosoe ABIKEHME BLIMOAHASTCA MO TPeM
KOMTPO/ISHBIM TOYKEM: KOHT POABHEA TOUKS NEpes
yanom CircleMove, KoHTposHan Touka (1), ViaPoint
(2) w EndPoint (3).

B (PUKCHPOBEHHOM pencMe:

OpHEHTALIMA AGHHOMO ABWKEHNR OMpe AenAeT A
WMEXOAHOT TOUKOI POBOTA, TaKkMM 0Bpa3CM POBOT
COXEHWUT 3Ty OPMEHTALIMO OTHOCHT eNIbHO Kpyra
MOCPEACTEOM MPOMEMYTGHHON 1 KOHEHHON T4EK
ABVBKEHM,

Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

'@ KommenTapuii
4% I manxa 3 -
= <nyeroi>
@ O Unkn
- <nyeroin> BIBpaTE PEXAM AN3 OPUEHTALAN N0 0T HOLIEHIIO K KPYIY
My Buzos @ OUKCMpoBaHHaR

2=/ var_z:=2 *force() O HeorpaHusenHas
o [bif.
-y i
B cuenapuii
& Nepexnouatent ...
© raimep_1
¢ Bl Paznoxuts

+85 X

CopocTs

O61e napamerpbl
Ob6iue apaMerpbl B IIPABOM HU2KHEM yIJly KpaHa llepeMecTuTb NPUMEHSIOTCS K JIBHXKEHUTO
OT TIPEIbIAYIIEH MO3UIUMU MAHUIIYIATOpa poboTa K MepBOil KOHTPOJIHHOM TOYKE 110 KOMAHIE, a
OTTYyJa K KaxKJI0i m3 cieayiomux Touek. Hacrpoitku komanapl Bkllepemectuts B He mpuMensroTcs

K TPAEKTOPUH, UYIIEH U3 TTOCIeIHeH KOHTPOIBHON TOUKH, 3a1aHH0it Komauaoit Bxllepemectnth Bib.

Beibop ITU

Crocob mpukennsi podOTa MEXKTy KOHTPOJBHBIMEA TOYKAMU HACTPAWBAETCS B 3aBUCUMOCTH OT
BeiOpanuoit IITU: monn3oBarensckas IITU unn aktusnas [ITU. @yuknus IrHopupoBaTh aKTUBHY IO

IITU mo3Bosger JaHHOMY JABUZKEHUIO MEHATHCA OTHOCUTEIHHO (DIAHIA MHCTPYMEHTA.

VceranoBka UTU pas npuskenus

1. IlepeiinuTe Ha skpan BKIaAKa BrlIporpammaBs, arobsr yeranosuts LT, koTopyto Oymer

HCIIOJIb30BATb KOHTPOJIbHbIE TOYKH.
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Cruise

Deceleration

Acceleration

Speed

Time

Figure 15.1: Ilpodwunp ckopoctu aBuxkenusi. KpuBad pasjejeHa Ha TPW CETMEHTA: YCKODEHHE,
epeMeIenre 1 3aMejIeHne. Y pOBeHb (ha3bl MEepeMEIeHns 33 a€TCd HACTPOMNKON CKOPOCTH [IBUKEHUS,
a kpyTu3Ha ¢a3 yCKOPEHUsS U 3aMe/JIEHUs 3aaeTCS TapaMeTPOM YCKOPEHHS.

2. B pasnene BkKomannaBms B packpbIBaroOmeMcss MEHIO C MPABOil CTOPOHBI BHIOEPUTE THII

JABU2KEHUA.

3. B pasnene Br/IpukenneBm BhIOepHTE TMapamMeTp B PACKPHIBAIOIIEMCS MEHIO YCTaHOBUTH
oTu.

4. Broibepure pyukmuio Ucrnonb3oBars akrusaas LITU niu Beibepute nonbp3oBarenbekyo ITTH.

Takzxe moxxHO BbIOparh rHopuposars aktusmyio [TTH.

Beibop aeranu

3o0HbI IeTasneil, B KOTOPBIX Oy/4yT HAXOAUTHCSA KOHTPOJIbHbBIE TOUKH KoMaH bl BkIlepemecturs Bib
[pY yKa3aHUM 9TUX KOHTPOJIBHBIX TOYeK (CM. padzen 16.3). Dr1o o3Havaer, 9To MpH yCTAHOBKE
KOHTPOJIBHON TOYKH MPOTPAMMA, 3ATIOMHUT KOOPAUHATHI MHCTPYMEHTA, B 30HE BHIOPAHHOI 1eTaJIu.

CymecrByer psif, 00CTOATENIBCTB, TPEOYIONUX 0CO00r0 Pa3bsICHEHMS:

OTHOCHTEIHLHBIE KOHTPOJIbHbIE TOYKN BbI6paHHaH JETAJIb HE BIINAET Ha OTHOCUTEJIbHBIE KOHTPOJIbHBIE

rouknu. OTHOCHUTETHLHOE JABU2KEHNE BCEra BbIIIOJIHACTCA OTHOCUTE/IbHO OpUEHTAITUA OcnoBanns.

Ilepemennbie kouTposibabie TOUKU IIpu nepemeriennn MmanuirysaTopa podoTa B IEPEMEHHY IO KOHTPOJIbHY
TOYKY BBINOJIHAETCA PAcYeT HeHTpasbHoil Touku uncrpymenta (IITH) B Buuge xoopaunar
MEPEMEHHOM B CHCTEME KOO INHAT BIOpanHuoil merasu. [1o 310it npuyanne ABUKEHIE MAHUITYISTOPA,

poboTa K MepeMEeHHONW KOHTPOIBHOI TOYKe OyIeT M3MEHATHCS MPU BBHIOOPE IPYTro# JETaJn.

HepeMeHHaﬂ JeTaJin Br1 moxkeTe n3MeHuTs mosiozkenmne JE€TaJI BO BpEeM4 BBIIIOJTHEHUA IIPOrPaMMBbI,

HA3HAUYUB MOJIOKEHUE K COOTBETCTBYIOIIEH MEePEMEHHOA.

Wcnonp3oBanue yrios codieHeHuii

B kadecTBe abTEpHATHUBBI [JIT TPEXMEPHOTO MOJIOXKEHUS MOYKHO YCTAHOBHUTH (DJIAYKOK PSIIOM
¢ dbyukmueit cnonb3oBanue yrioB codsieHenuss npu ucrosb3oBanuu MovelJ miis onpenenenus
KOHTPOJIBHBIX TOYEK IMPH MOMOIIMH YIJIOB couwieHenuit pooora. Ecam dynkmusa Mcmonb3oBanme
yry0B counenenus Braodena, IITU u onmuu neranu segoctynabl. KOHTPOIBHbBIE TOYKH, OMTPE/IEIEHHBIE
¢ momoIbi0 GyHKIMK Mcnob30BaHne yTIOB COUJIEHEHNSsT, HE PETYIUPYIOTCS MPHU MEPEIAdn TTPOrPAMMBL

MeXKIy poboTaMu.
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PukcupoBaHHasg KOHTPOJIbHAS TOYKA

) iporpana posora ~| KoHTponkHas Touka
®| KoHTponLHas_Tou KeHTRoALHAA_ToY
Pr— poran. ponen [%]
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[ senaueaowee oxko

O ocraros Mepemectutb cloaa
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IS5 xBBE

Touka Ha TpaekTopuu podboTa. KOHTPOJBHBIE TOYKH — 3TO CaMasi BAYKHASA YACTH MPOTCPAMMBI
MaHuiyagTopa podbora. OHu yKa3bIBAIOT POOOTY, T/1€ OH JOIKEH HAXOAUThCA. s mporpaMMupoOBaHst
KOHTPOJIbHON TOYKY C PUKCUPOBAHHBIM MOIOKEHIEM HEOOXOIUMO (hU3NIECKHU MEPEMECTATH MAHUITYIATOD

poboTa B 3TO MOJIOXKEHUE.

Oby4enne KOHTPOJTBHBIX TOYEK
OO0y4enne — 3TO TEPMUH, KOTOPbBIN HCIOIL3YeTCs /I BHECEHWS B MAMITh POOOTA TOJIOKEHUS
IITU mo orHOIIEHUIO K AeTaju g KOHKpPeTHOro npumenenns. [ns obydeHnsi KOHTPOJBHOM
TOYKU CJIEIyATe MHCTPYKIUAM HUHKE:
1. Bo Brnagke BxlIIporpamvaBm mobaBbre Y3em mepemMerenusi.

2. B yzme nepemerriennst BOCONIB3yHTECh pACKPBIBAIOMIMCS MeHI0 YcTanoBuTh IITU aj1sa ycranoBku
oTH!.

3. B y3ne nepememienus BOCob3yiTech pacKkpbiBaonuMces Menio lerassb uis Bpibopa geranu.

4. B yzie nepemertienusi BOCo b3yirech Pexxumom o0ydenus win [loarankuBanuem pobora B

HEeoOXOoIUMOoe II0JIOZKEeHUE.

Ucnonn3oBanue KOHTPOJIBHBIX TOYEK

Wcnonp3oBanre KOHTPOIBHBIX TOYEK O3HAYAET IMIPUMEHEHIEe BHECEHHOTO B MAMSATH COOTHOIIEHUS
vexay geranbio u IITU B komkpernoii curyarmu. Coornorrenne mexay geranbio n [ITH,
MPUMEHEHHOE K BHIODAHHON TeTaJjIH, MO3BOJISIET JOCTUTHYTh Heobxoaumoro pacrostoxenus [[TH.
ITocsie 3TOro podOT BHIYUCIAET PACIOIOKEHIE TAKHM 00pa3oM, 94To0bl TeKyias aktuBHas [[TU
nocruria nomoxkennsa ITU. JIns ucmonb30oBaHusS KOHTPOJIBHBIX TOUEK CJIEIYHTE WHCTPYKIIHSIM

HUZKE!:

1. Bocmonb3y#iTech CyIecTByOIei KOHTPOIbHOM TOYKON B y371€ MepeMeIeHns Win 100aBbTe
KOHTPOJIBHYIO TOYKY B JIDYI'Of y3eJs IepeMeIneHnsa
(nampumep, CKOMUPYHTE U BCTaBbTE UJIM BOCHOIb3yiiTech KHONKO BKCcblikaBmb Ha KOHTPOIBHOM

TOYKE).
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2. Ycranosure nHeobxoaumyio IITI.

3. YcraHoBUTE HEOOXOIUMYIO JETAJb.

YcraHoBKa KOHTPOJIBHON TOYKH
HazBanust KOHTPOJTBLHBIX TOUEK

KonuTpompublit TO9KY aBTOMATHYECKH MOy YaI0T yHUKAIbHOe Ha3BaHue. Vmsa MoxKeT ObITh n3MEHEHO
nonb3oBareseM. HaxkaTtmem 3HaUKa 3BeHA MOXKHO CBA3aTh KOHTPOJIbHBIE TOUYKH W BBITOJHUTH
obmven mubOpManueir 0 mojgoxkenun. Jlpyras mHbOpMAaIUsa 0 KOHTPOJbHON TOYKE, HAIPUMED,
PaJuyC KPyroBoro JBUzKeHUsl, CKOPOCTb U YCKOPEHUE UHCTPYMEHTA,/ COY/ICHEH U, HACTPAUBAETCs

OTAETbHO AJiA KaXK/I0M KOHTPOJILHON TOYKH, JAayKe €CJIU OHU yKe CBA3AHBI.

Kpyrosoe gsuzkenme

Kpyrosoe nBukenune mo3BoagioT poOOTY IJIABHO [IEPEMEIIATHC MEXKTY ABYMs TOUYKAMU TPACKTOPUN

0e3 0CTAaHOBOK B KOHTPOJILHOW TOYKE MEXK/y HUMH.

ITpumep Paccmorpum oneparmio 3axBaTa U [EPEMEIIEHUs B Ka4ecTBe npumepa (CM. PHCYHOK
15.2), rae pobOT B HACTOAINMI MOMEHT HAXOIUTCA B KOHTPOIbHON Touke 1 (WP 1) u momxken
BBILIOJIHUTH 3aXBaT 00bekTa B KOHTposbHOil Touke 3 (WP _3). Bo uszbexxanue cToskHOBEHUH €
obbekToM u apyrumu npensrersusyu (O) pobor gosmked apurarbes Kk WP 3 B nanpassienun
u3 KOHTpOsbHON Touku 2 (WP _2). Takum o6pa3oM, Tpu KOHTPOJIBHBIX TOYKH y4aCTBYIOT B

CO3JIaHWW TIyTH, YIOBJIETBOPSIOIIETO0 TPEOOBAHUSIM.

WP_1

@ we_3

Figure 15.2: WP _1: mauannpnoe mosoxxenme, WP _2: mnpomexxyrounasa Touka, WP _3: momoxkenne
3axBara, O: mpensTCcTBHUE.

Be3 u3menenns apyrux HACTPOeK poOOT OymeT OCTAHABIMBATLCA B KarKI0i KOHTPOJILHON TOYKE
mepes TeM, Kak MPOJOJIKUTh nBmkenne. s mannoit 3aga4un ocranoBka B WP 2 e aBnsiercs
OIITUMaJIbHBIM BapUaHTOM, HOCKO.Hbe JJId IIJIaBHOT'O ITIOBOPOTa HOTpe6OBaHOCB 6BI MEHBIIIE BpeMEeHU
¥ HEPruu C COOMIomeHmeM Bcex TpeboBaumil. Jlomyckaercst maxe TO, 9TO pobOT HE JOXOIUT
monHOCTHIO 10 WP 2| oCKO/IbKy mepexo i OT 1ePBOil TOYKU TPAEKTOPUH KO BTOPOil IPOUCXOIUT

BOJIU3H JJAHHOTO ITOJIOXKEHUS.

OcranoBka B WP _ 2 MmoxkeT ObITH OTMEHEHA 33 CYeT HACTPOMKY KPYTOBOTO JBUKEHUS JI1sI KOHTPOJIbHOM
TOYKHU, YTO TMO3BOJUT POOOTY PACCUMTATH TLIABHBIN MEPEXOM K CAEAYIOMIEH TOYKE TPAEKTOPHUH.
OCHOBHBIM TIAPAMETPOM KPYTOBOTO [BUKEHUS SIBJIIETCS Paauyc. KEcam podOT HAXOIWUTCS B

npejiesiax paJinyca KpyroBbIX JBUKEHUH JIJI KOHTPOJIbHON TOYKU, TO OH MOXKET Ha4yaTh KPyIOBOe
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JIBUKEHUE W OTKJIOHUTHCS OT MCXOIHOTO MAPIIPYTa. DTO TMO3BOJIUT POOOTY OCYIIECTBIATEH OoJIee

ObICTPbIE U IIJIABHBIE [IEPEMEIEHN s, IIOCKOJIbKY MY He HYKHO 3aMe/JIATHCs U IOBTOPHO YCKOPATHCH.

ITapamerpnr kpyrosbix gapmekenuil [loMuMO KOHTDPOJIBHBIX TOYEK HA TPAEKTOPHUIO KPYTOBBIX
JIBUZKEHUIl BJIMsIET HECKOJIBKO IapaMerpoB (CM. pucyHok 15.3):

® paJnyc KPYrOBBIX JBUKeHH ()

® Hava/bHAs ¥ KOHEYHAs CKOPOCTh poboTa (B mojioxkeHuu pl u p2 COOTBETCTBEHHO)

® BpeMd JIBUKEHUA (HaanMep, YCTaHOBKaA OIIPEACJIEHHOTO BpEMEHU JIJIA TPACKTOPUU MMOBJINAET

Ha HaYaJIbHYIO /KOHEUHYIO CKOPOCTh POOOTA)

® BUJBI TPAEKTOpUIl Jyisi KpyroBoro jasuxenus ot u Kk (MoveL, MoveJ)

'
WP_1 ! * \
?

@ w3

Figure 15.3: Kpyrosoe nsuxkenue Bokpyr WP 2 ¢ pagumycom r, Ha9ajIbHOE IOJIOXKEHHUE JJIs KPYTOBOI'O
JBY2KEHUS B Pl ¥ KOHEYHOE TOJIOKEHHUE JJist KPyroBoro jpmkenus B p2. O — npensarcraue.

Ecin 3aman paamyc KpyroBbIX ABUKEHHl, TO TPAEKTOPHS IBUKEHUsI MAHUIYJIATOPA PobOTa

IJIABHO ODOTHET KOHTPOJIBHYIO TOUKY, HE IaBas MAHUIYISTOPY POOOTa OCTAHOBUTHCS B HE.

Kpyrosbie nBmKenust He MOT'YT TIEPECEKATHCS, TOITOMY HE YAACTCS YCTAHOBUTH PAIUYC KPYTOBBIX
y y ) yHey. y y y
JIBUKEHWUI, KOTOPBIA OyIeT mepecekaThCst C PAINyCOM KPYTOBBIX IBUKEHU MPEIbIAYINE 1 CIIeIyIoeit

KOHTPOJBHOW TOYKM, KaK TMMOKA3aHO Ha PUCYyHKe 15.4.

YcioBHBIE TPAEKTOPUM KPYTOBBIX JBM:KeHM Ha TpaeKTopuio KpYroBBIX JBUKEHUN BIIHSIET
KOHTPOJIbHAA TOYKA, [IJisi KOTOPO# 33aJaH PaguyC KPyIOBBIX JIBH2KEHUI, & TAKKe CJIeIyIOIias
TOYKAa B JepeBe mporpammbl. To ecTh B mporpaMme Ha pucyHke 15.5 Ha KPyroBOe JABUXKEHUE
BoKpyr WP 1 Biuuser WP _ 2. Takas mociie/1o0BaTeIbHOCTh CTAHOBUTCS OOJiee OYEBUIHON MpH
Kpyrosowm asukennn BOKpyr WP 2 B nanrom npumepe. CyiiecrByer aBa BO3MOKHBIX KOHETHBIX
[TOJIOXKEHUsI, TIOITOMY PODOOT JIOI?KEeH MPOAHAIU3UPOBATH TEKyInee 3HadeHne udpPOBOro_ BXOIa

[1] yke B HauaJIe BBIMOJIHEHNUS KPYTOBBIX IBUKEHU, YTOObI OIPEIEIUTh CIIEAYIOMLYI0 KOHTPOJIBHYIO
TOYKY JIjIsi KDYTOBBIX IBUKEHUIT. DTO 03HAUAET, 4TO ycaoue Ecnu...rorma (uam apyrue HeoOXoauMble
OIIePATOPDI 15 OIIPE/IeJIEHUS CJIE/ Y TOIIell KOHTPOIbHOM TOYKHU, HALIPUMED, IIEPEMEHHBIX KOHTPOJIbHBIX

TOYEK ) AHAJM3UPYETCs IIepe]] TeM, Kak pobor dbakrudecku gocruruer WP 2, 4ro B onpezeneHHoii
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Figure 15.4: TlepekpbITre paauyca KpyroBoro JABUKeHUs He gomyckaercs (*).

CTEIeHN ABJIAEeTC AJIOTUYHBIM, €CJIU PACCMATPUBATh 3allPOrPAMMUPOBAHHYIO ITOCJI€10BATEIbHOCTb.
Ecan xouTposibHas TOYKA SIBAIETCA TOYKONH OCTAHOBA M COMTPOBOKIAETCS YCIOBUAMU JIJIsT OMTPE/ICTICHIS
caieyoleil KOHTPOJIbHOM TouKK (Halpumep, komanaa 1/0), To BblloIHEHUE YCJI0BUS IPOUCXO/IUT,

KOTJIa MAHUITYIATOP POOOTA OCTAHABIUBAETCS B 3TON KOHTPOJILHONW TOYKE.

MoveL,
WP_1I @t |
WP _1 (kpyrosoe nBuxeHue)

WP _ 2 (kpyroBoe aBukKeHWe)

ecin (mudporoii _Bxox [1]) Torma
WP_F_1

UHAYE

WP _F 2

WP_F_2

Figure 15.5: WP I saByisiercst HauaibHOW KOHTPOJIBHOM TOYKOM U BO3MOKHbI /IB€ KOHEUHBIX KOHTPOJIbHbIX
rouku WP F 1 uw WP_F 2 B 3aBucumocru or ycsiosug. YCIOBUE €C/IM AHAJIU3UPYETCH, KOLJIA
MAHUIYJIATOP POGOTa HAUMHAET BTOPOE KPyrosoe Apuzkerue (*).

Tpaekropuu KpyroBbix asuzkenuii B 3aBucumoctu ot Tuna nepemernenus (MoveL, MovelJ, uin

MoveP) coznatorcs pasuble TPAEKTOPUU KPYIOBBIX JBHUKEHHUI.

e Kpyrosoe npukenme npu mnepemeriennn MoveP Ilpm mepemernennn MoveP TpaekTopus

KPyI'OBOI'O JBUKEHUS CJIEJyeT Jyre C IOCTOAHHON CKOpocTbio. TpaekTopusi KPyroBoro
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WP_3

Figure 15.6: CpaBHeHUe TIlepeMeIeHisa U KPyTOBOTO IBUYKEHUS B TIPOCTPAHCTBE OOOBIIEHHBIX KOOPAWHAT
(MovelJ) u B mpocrpancTse JekapToBbix Koopauuar (Movel).

JBUYKEHUST TPEICTABIAET COOO TIABHYI0 WHTEPIOJSAINI0 MEXKIY ABYMSI TPACKTOPHUSIMU.
ITepemerierne MovelJ nin Movel. Moxk#HO peobpa3oBaTh B TPAEKTOPUIO KPYTOBOTO JIBUYKEHUST
MoveP. B nannom ciaydae pobOT HCIONB3yeT KPyroBoe asuzkenne mo ayre MoveP u maTepmonupyer
CKOpPOCTH IBYyX mepemerennii. Henb3s mpeobpasoBars mepemernenne MoveP B kpyrosoe
asmxkenne MoveJ unmu Movel.. BmecTo aToro nociiegHsisi KOHTPOJIbHAS TOYKA TIEPEMEITIEHUST
MoveP cuntaercss TO4UKO# ocTaHOBKH 6€3 KPyrOBOTO JIBH2KEHHS. DBBINOJHEHHE KPYTrOBOI'O
JIBUYKEHU ST HEBO3MOXKHO, €CJIU JBE TPAEKTOPUHU HAXOIATCS 1O/ yritoM, bam3kuM K 180 rpaaycam

(B 0OpaTHOM HAIPABJIEHUM) [O OTHOIIEHWIO JPYI K APYTY, MOCKOJBKY ITO CO3JAeT Ayry
MaJjIor0 paJmnyca, KOTOpOil pobOT HEe MOXKET CJIeJI0BaTh C TOCTOSHHON CKOPOCTBID. ITO
[PUBOIUT K UCKJIIOYEHUIO HA ITAIE BBIIOJIHEHHS IPOrPAMMbI, 9YTO MOXKHO UCIPABUTDH IIyTEM

PEeryJInpoBKU KOHTPOJIBHBIX TOYEK, 9TOOBI yTOJI ObLT MEHee OCTPBIM.

o Kpyrosoie nsuxenus, skiaovaomue Move]J Kpyroseie nsuxenus Movel npezncrasisiior
coDO0#i TITABHOE JABUKEHUE IO JyTe B 30HE COUWIEHEHUS. IJTO KACAETCS KPYTOBBIX JIBUKEHUN
u3 MoveJ 8 MoveJ, u3 Movel 8 MoveL u u3 MoveL. 8 MoveJ. Kpyrosbie npuxenuns: 00/1a1a10T
60J1ee IIIABHBIMU U ObICTPBIME TPACKTOPUSIMHE, Y€M [epeMelennst 6e3 KPyroBOro JBUKEHUs
(cm. Pucynok 15.6). Eciu anst ycranosku npoduiist CKOPOCTH MCIOJIb3YETCs CKOPOCTh U
YCKOpEHWEe, KPYTOBOE [IBUKEHWE OCTAETCS B MPEIEIaxX PAJANyCd KPYrOBOrO IBUKEHUS HA,
MPOTSXKEHUU KPYTOBOTO JIBUKEHWs. ECIM BMECTO CKOPOCTH W YCKOPEHWS JJis YCTAHOBKU
poduiisi CKOPOCTU 0OOUX JIBUKEHUN HCIOJIb3yeTCs BPEMsI, 9TO MOYKET IPUBECTH K U30BITOYHOMY
[EPEMEITEHUTO, TIPU KOTOPOM TPAEKTOPHUSI BBIXOJIUT 34 MPEIEJIbl PAJINYCa KPYTOBOIO JIBUKEHUSI.

DTO MOXKET MPOU30ATH B CIy4dae OOJIBIITOTO PA3IUYUS MEXKY BPEMEHEM IBYX TPACKTOPUI.

e Kpyrosoe npu:xkenwne mnipu nepemernenun Movel. Ilpu nepememennn Movel. TpaekTopus
KPYTOBOTO JIBUKEHUS CJeAyeT Jyre € TOCTOSHHON CKOPOCTHIO. TpaeKTopusi KPpyroBOTO
JIBUKEHHS [IPEJICTABIIAET CODOI IIJIaBHY 0 HHTEPIIOJIAIUIO MEXK /Iy AByMs TpaeKkropusamu. Bo
n306eKaHme YPEe3MEPHOTO YCKOPEHHS POOOT MOXKET 3aMeJINThCS IIPH JBU2KEHUH 110 TPAEKTOPHUH,
OpEeK/Ie YeM CJIeJ0BATH 110 jyTe (HAIpUMep, eC/IU YIoJl MesK/1y JBYMs TPAEKTOPUAME OJIM30K

k 180 rpamycam).
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OrrocurenpHad KOHTPOJIbHad TOYKa

| iporpanua posora ~ KoHTponkHas Touka
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KonTponbraasa ToUKa, TOIOXKEHNE KOTOPOH 33 JaH0 OTHOCUTETHLHO TPEILIIYIIETO TIOJIOKEHN S MAHUAITYISITOD
pobota, Hanpumep BrHa gBa cantuMmerpa jeBeeBm. OTHOCHTEILHOE MOJIOKEHNE OTPeIessaeTCst
DPA3HOCTHIO MEXKJLy JABYMs 33/JAHHBIMU [IOJIOXKEHUSIMU (CJIEBA UJIK CLPABA).

[Tpumeuanue. Ipu ncnosb30BaHNN HECKOIBKUX OTHOCUTETbHBIX ITOJIOKEHUI TIOIPSI/T MAHUILYIITOD

poboTa MOKeT BBIATH U3 CBOeil pabodeil 30HBI.

B mannowMm cydae ot pacCTOSHAEM TTOHUMAETCS PACCTOSHUE B MPAMOYTOIBHON CHCTEMe KOOPIUHAT
Mexkay IITU B aByx mosioykeHUSX. YTOJ MOKA3bIBAET, HACKOJIBKO m3Mensercs opuenTarusg [[TU
MEK/ly STHMH JBYMsI IOJIO2KEHUsIMA. Dojiee TOYHOE ONMCaHWe M3MEHEHWs! OPUEHTAINH JAeT

JJINHA BEKTOPA BpAIlleHU.

ITepemerHasT KOHTPOJIbHAST TOUKA:

MepemeLienmte
| Bporpana posora ~ KoHTponeHas Touka
KouTponeHaa @ o Mover
TouKa @ Kowmponenan_tou MepemecTnTs poBoTa B NEpemMeHHoe NofoKeHAE
® MepemenHas
I = Vicrons308aTE NepemeHHyo [<Variable> -
¢ ¥ nepemeuernekpyra
YCTaHOBNTE
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KonTponbHas ToUKa, moIozkeHne KOTOPOoit 33/1aH0 epeMeHHoi, B JanHoM ciy4ae — calculated pos.
Ilepemennas mommKHA 0003HAYATD MTOJIOXKEHNE, HAIIPUMED,

var=p[0.5,0.0,0.0,3.14,0.0,0.0]. Ilepsbie Tpu 3HaUeHUS — 3TO OCHU X,V,Z, & IHOCJEIHHE TPU —
OpWEHTAaINs, 33JaHHAsS B BU/IE BEKTODPA BPAIEHWs, 3aJaHHOTO BEKTOPOM rX,ry,rz. JljmHa ocum
— 3TO yroJl B paJWaHaX, HA KOTOPBIHA OyIeT BBITIOJHEH TMOBOPOT, & CAM BEKTOP MPEICTABJISIET
coboit ochb, BOKpPYT KOTOpOit Oymer maru Bpamenue. Ilomoxkenne Bcerma maeTcss OTHOCHTEIHHO
KOHTPOJILHOM PAMBbI WJIM B CHCTEME KOODIMHAT, KOTOPasi ONPENENsieTcss BhIOPAHHON JeTasbio.
Ecnu paguyc KpyroBoro JABMKEHUsT YCTAHOB/IEH (DUKCUPOBAHHY IO KOHTPOJIBHYIO TOUKY W KOHTPOJIBHBIE
TOYKU O0OPADATHIBAIOTCS U CTAHOBATCS MEPEMEHHBIMHU WJIN €CJIU PAJNYC KPYTOBOTO IBUMKEHUS
YCTAHOBJIEH HA [EPEMEHHYI0 KOHTPOJIBHYIO TOYKY, B TAKOM CIydYae PAJIyC KPYrOBOTO JIBUXKEHHU ST
He MoxkeT ObITh HpoBepeH Ha nepekpbitue (cM. 15.5.1). Ecau npu 3anycke nporpaMMbl pajuyc
KPYTOBOT'O JIBUYKEHUS TEPEKPBIBAETCA C TOYKOM, pOOOT MPOITYCTUT TIEPEMEIeHne U Mepeiier K
CIIE/LYTOIIEMY.

Hampuwmep, aTobsr 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, leraarp=UnucTpy™mMeHT

Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

15.5.2 Oxupanue

< O [ rosoms  repeame

Mepewmeuenme

V| nporpamma pobora OxunpaHue
KoHTponkHas 9 [ Move) BrifepuTe TPIrTep Cleayowero AelicTen poboTa;
TosKa ®| KoHTposHas_TOH
oxvaznre = veranons O bes onomannn
X Oxuparve
YCTEHOBUTE
O omuaarne seconds
Berneigatowjee
okHo O omunae wudpposora mopa [<piinput= -
OcTakos O noaomaure [<Aninput= MR
KowmmenTapuia e
MogoxanTe

Manka Al >

O)KI/Iﬂa,HI/Ie OPpUOCTaHABJ/INBACT CHI'HAJI BXOﬂa/BbIXO,Z[a WJIN BBIPpaKE€HHE B TEYCHHE 3aJaHHOT'O

KOJIMIecTBa Bpemenu. Eciu BoiOpano be3 oxuganusi, HUIEro He mMpOUCXO/INT.

I[Mpumeuanune. Kak TosbpKo nHCTpyMeHT CcBsi3u wHCTpyMeHTa T CI BRITO9aeTcst, aHaJIOTOBBIH BXOT,

UHCTPYMEHTa CTAHOBUTCH HEJIOCTYIIEH [l BbIOOpa u Boipazkenuit Bes oxxuanus (cm. 16.1.10).
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15.5.3 YcTaHOBUTDL

MepewmeLienie

V. fporpamma pocora YCcTaHOBHTL
KoHTponsHan 9 & Move BeibepuTe AeiicTBUe, KOTOPOE AOMKEH BLINONHATL PoBOT Ha 3TOM 3Tane NPorpamMMsl. MoxHo Tarke
TouKa YKa3aTh M3MEHEHUA MO/E3HOM Harpysk1 poboTa.

O Her peticrans
O YCTaHOBKS LM(POBOT0 BLKOAE |<Di,OutpUt> -
Benneigaouee

oKHo
(O verarosna aranorosero esxoaa |<an outputs - 4,0
OcTaros
O veravosure [<output> - E

D O BeinonnnTe SHAMEHR Yo T i nep i Ha eanHALY:

® Konponsran_tou

OxnaaHne == yeTaHosuTE

YCTaHoBNTL

KoMMeHT apuit

Nanka o

> Mononuurensho
[ veTaHosHTs 3HaveHHe 0BULER NOASSHON Har py3K

[0 VicnonssosaTs axTuskyo LITU & kavecTse LeHTpa TawecT

O veraroeka Ui

Nposepka

29SS XPREZ

YcranoBure JJId JaHHOI'O 3HaYCHHA IH/I(prBbIe WNJIN aHaJIOI'OBbIE€ BBIXO/IbI.

Komanga moxker Takzke HCIOIB30BATHCH [JIsi YCTAHOBKU IOJIE3HOM HArPYy3KHW MAHWILYJISATOPA
pobora. PerymupoBka moae3Hoi HArpy3KH MOXKET ObITH HEOOXOAMMA /T IPEIOTBPAIIEHNS 3AITUTHOTO
ocraHoBa poboTa, eciu BeC, MOAHATHIH WHCTPYMEHTOM, OTJIMYAeTCs OT OXKH/IaeMO#l TOJIe3HOH
narpy3ku. llo ymonuanmio aktuBHasg LITU Takxke mcmonn3yeTcss B KadeCTBE IEHTPA TAKECTH.
Ecau akruBnas IITU e momkHA HCIOIB30BATHCA B KAUECTBE IEHTPA TIKECTH, TO OTMETKA

MOXKET ObITH CHATA.

Kpowme toro, akrusuas IITU moxker 661 MOAuGUIIIPOBAHA C TIOMOIIHIO0 KOMAH/IbI YCTAHOBUTD.
IIpocTo mocTaBhTe OTMETKY B TIOJIE€ U BbIOEpUTE B MeHIO 0HO u3 cMmerntenuii [ITU. Ecau Bo Bpems
Hanucanus mporpaMmbl aktuBHas LITU misi KOHKpETHOrO IBWIKEHUS W3BECTHA, BBl MOXKETE
Bocuosib3oBarbed Bbibopom IITU, naxkas na nepememenue B BkbazoomBw menio ciesa (cM.

15.5.1). Toxpobuee o kouburypuposanuu nazsanubix [ITU (cm. 16.1.1).
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UNIVERSAL ROBOTS 15.5 BazoBbie y3Jbl IPOrpaMMbl

15.5.4 BcnuabiBaroinee OKHO

Mepewmelene

V| Aporpamma pobora OXupaHue
KoHTponkHan Q [ Movey BrifepuTe TPIrTep CleayoWwero AeficTenA poboTa;
UERIE O/ Kontponstas_tos
Omnaanme == ycranosuTs O o5 omnnan
X oxugatiue
YCTaHOBWTE
O omuaarme -0,01 seconds
Bennsigakllee
okHO O omuaane wupposoro soga |<Dinput> -
Octarios O Moaoxante ‘<An.\nput> - H> - ‘ 4,0

KoMMeHT apiit
O noscrare

Nanka A 3

29SS XBEPBEE

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 cOOOIEHNT HE MOYKET TPEBBIMATHL 255 3HAKOB.

15.5.5 Ocrasos

Mepemelenme

Y nporpamma pobora OcTaHoB
KoHTposkHas @ & Move/

TouKa Ha 3ToM 3Tane Npor pamma oc TaHaBAVBEaE TCA

® KoHTpoeHas_TOY
OXuaEHIE Ve TEHOBATE

X oxunarme
YeTaHOBUTS
[ scnausaiowee oxwo
Bennueatowee @ ocratos
okHo
OcTaHoB

KommenT aphii

Nanka Al >

23S KBRTE

Ha sToM sTanme mporpaMMma OCTaHABIMBAETCS.
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UNIVERSAL ROBOTS

15.5.6 KommenTapuii

JlaeT BO3MOKHOCTBH NPOTPAMMHUCTY /100ABUTH TEKCTOBYIO CTPOKY B IIPOIDAMMY.

Mepewmelyenne

KoHTponeHan
TosKa

OxXngaHre
YeTaHoBNTE

Bennueaoljee
oKHo

OcTaHoB
KommenTapwii

MNanka Al

Y fporpamma pobora
@ b Move/
® KoHIpOALHAS_TOY
== yeraHoBuTE
X Oxunarmve
[ Bcnamsaowee oxro
O ocrance

®) KommerTapuii

t R A NSl Nl f=

KoMMeHTapun

BeeuTe KOMMeHTapuil:

Nepemetkbie

9Ta CTpPOKA

TEKCTa HE HECET HUKAKOW (DYHKIINU TTPU BBITOJTHEHUN TTPOTrPAMMBI.

15.5.7 Tlanka

[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

Mepewmelyenne

KoHTponeHan
TosKa

OxXngaHre
YeTaHoBNTE

Bennueaoljee
oKHo

OcTaHoB
KommenTaphii

MNanka Al

IO He.

Y fporpamma pobora
@ b Move/
® KoHIpOALHAS_TOY
== yeraHoBuTE
X Oxunarve
[ Bcnamsaowee oxro
O ocrance
'@ KommerTapuii
¢ I nanxa

X B-Xs-d Bl =

Manka

Nepemetkbie

Manka npegcTagnsieT coBoit Habop CTPOK MporpamML

BaefuTe TEKCT, KOTOPLIA 4OMKeH 0TOBPaXATLCH B ASPEe MPOr pamMME:

[Tanku He BJMAIOT HA HPOIPAMMY U €€ BBIIOJIHEHUE.

[ ckpeiTe nanky aepesa nporpammel

Nanka

Bepcua 5.1.0
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UNIVERSAL ROBOTS 15.6 Pacmupenmbie y3bl IPOrpaMMbl

15.6 Pacmmpennbie y37b TpOrpaMMbI
15.6.1 Hwuxn

N T —
N/ llononuutensuo
¥ Nporpamma pobora Lnkn

Unkn 9 [ Movey

Moanpor O Kormpontan_tou VKAMHTE KOMMYECTEO BLIMOAHEHMI MPOrRaMMEI B 3TOM LMKNE.
- ycTaHOBUTE

HasHaueHne X oxunarme
r [ scnaseaowee okne @ MosTopaTe acera
O ocranen O roeTop X pas:

CueHapii @ KommenTapuii -
CyeTuuK noeTopos 1MA NepemenHoll
9 | nanxa

MoTok @ [© yuxn O o8 Top, ecan BupaXxeHne McTiHa

1l | <y roii= I
MeperniosaTens

[ NposepsTt Bepasmerne NoCToAHH

Taimep

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.

Eciu nipu co3janun UKIa BbIPAXKEHHE UCIIOJIb3YeTCsl B KAYECTBE yCJIOBUS 3aBEPIIEHUST, B IIPOIPAMMHOM
obecniegenuu PolyScope nmeercs napamerp Jjisi HEIPEPBIBHOM MTPOBEPKY ITOIO BHIPAXKEHUS, 9TO
obecnieanBaeT npepbiBanne BrimkaBm B 11000e BpeMst Tpu €ro BBITOJTHEHNH, 3 HE TOJIHKO TTOCTIe

KazKJ0r0o IMMOBTOPEHUA.
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15.6.2 Tlomnporpamma

JlononnutensHo _
¥ fporpamma po6ota nonnporpaMMa_l _"EPEM"EHHB-:"»

Unkn - <y

o= MOANPOrpamMMa MoXeT yka3bisaTh Ha halin Ha AMCKe WU MOMET Haxo AMTHCA B
%4 fognporpamma_1 3TOW Nporpamme,

Moanpor i
aiitn NoANporpaMMe:

HasHa4erne <No File Selected>
if 3arpyaute daiin
Cuenapuit
CobkiTne
MoTok

Al
MepeknioHaTens

Taituep

[ compamn nommporpamey || Yaanenwe noanporpams

[ 06moBass dhaitn noarpor pawm Toli nporpamuoli
[ Nokasate aepeso nognporpamms

[ oTcnexmeaTe BrNonHEHNE NporpaMmsl

23 XPHE@

B moanporpaMme MOXKHO XpaHUTh 9aCTU TPOIPAMMBI, KOTOPbIE TPEOYIOTCS B HECKOJIBKUAX MECTAX.
IToamporpamMmma MOKeT OBITH OTAEIBLHBIM (DARIOM Ha, TUCKE, KOTOPHIH MOYKHO CKPBITD JJIsT 3AIITATHI

OT Cay4YaliHbIX U3MEHEHUI HOAIPOrpaMMBblL.

Brrzos lloganporpamma

\/ AononuuTensHo
¥ fporpamma pobora

MoanporpaMMma BLI3OBa

Lukn § b Move)
q @ KonTpoALHas_ToY BLIGEPUTE NOANPOrPEMMY, KOTOPYIO HEOBXCANMO BHISEATE HE 3TOM 3TANE BLINOAHEHMR MPOrPEMMEL
loAnpor

== ycranosuTs

HeT v

HazHaueHne X oxuparme
r [ sennweanwee oo

O ocrarios
CueHapuit @) KommenTapuii

¢ | nanka
CobbiTne B
MoTok @ © Unkn
fl = <n 3

NepekniovaTens

Wal Buzos
Taimep

IIpu BBI30BE MOANPOrpPAMMBI OYIYT BBIMOIHEHBI CTPOKU TMOAMPOTPAMMBI, & 3aTEM TMEPEXOI Ha

CJIeTYIOUIYIO CTPOKY.
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UNIVERSAL ROBOTS 15.6 Pacmupenmbie y3bl IPOrpaMMbl

15.6.3 Hasmauenue

¥ porsammaposor

Ln o [ tove) HasHaveHune
® KoHTpoeHas_TOY
Nognpor n T p: ] it 2HaveHne
Ve TEHOBATE
HasHaqenne X oxunarme Mepementan Buipaxetne
Bcnaspawowes oKHO
O octanee
CueHapwi ' KommenTapuit
¢ I nmanxa
CobkiTue
MoTok @ & Unwn
L = <nycroir> 3
MepeknioyaTens
My Buzos
Taimep 2= var_2:=2 * force()

23S KBRTE

IIpucBoenne 3nadenwit nepeMenasiM. [Ipn HazHaYeHNN PE3YJIHTAT BHIUMCJIEHUS B MPABOU YaCTH
OyZeT MmepeHeceH B MEPEMEHHYIO B JIEBOW WACTH. DTO MOXKHO HCIOJb30BATH B KOMILJIEKCHBIX

[IPOrpaMMax.

15.6.4 Ecmm

s
HasHaueHne

Lnkn ¢ [ Move)
@/ Konmponstas_tou B .
Noanpor n T BLI6D aHaueHNe
= ycraHoBATE
PSS ¥ oxnname MNepenennan Buipaxenue
Benasgakowes okHo
e | e - _\‘ELZ - | 2 *force()
O ocrarios
CueHapuit @ KommenTapuii
9 | nanka
CobuiTue B
MNoTok @ © Unxn
A - - I
NepexniosaTens
Mg Busos
Taimep += var_2:=2 *force()

4935 XBPRET

MCHOJ’IBE&yH KOHCTPYKIINU KOMaHIbI €CJIN...NHAY€, MOZKHO U3MEHUTH TOBEICHUNE po60Ta, B 3aBUCHUMOCTH

OT BXOHBIX CUI'HAJIOB JATYNKOB U 3HAYEHUI [1epeMeHHbIX. Jlis onrcanus ycioBus, npu KOTOPOM
poboT ciemyeTr BhIpaKeHUSM JAHHON kKoMaHabl Ecin, ncnons3yiite pegakTop Buipazkenuit. Eciam
9TO ycJIoBHE OyIeT OIpeIe/IeHO KaK UCTUHHOE, OY/IyT BBIMTOJHEHBI BHIPAXKEHUS TAHHON KOMAHIbI

Ecan.
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Komannma Ecam moxer comep:kaTh HeCKOTbKO BhIpaxKennit BknaueEcauBm, koTophie MOXKHO
J00aBJIATD U yAAIATD Ipu momorn KHonok Jlobasuts UnadeEcan u Yaamuts NnaseEcau. Komamga

Ecau moxker mmerh TOTBKO OTHO BhIpaxkenne MHawe.

IIpumedanne. Bor MmoxkeTe BoIOpaTh pytazkok [IpoBepsaTh BeIpazKkeHne TOCTOSTHHO, ITOOBI TO3BOIUTH
MPOBOJINTH MPOBEPKY yCJI0BMit KoMaH bl Eciu u Beipaxkenuii UnageEciu Bo BpeMsi BbIOIHEHU ST
CTPOK, COIEPIKAIUXCS B KOMaHIe. Kcju Bhipaxkenue B KoOMaHae Eciiu moc/ie mpoBepKH OKAXKEeTCs

HEBEPHBIM, TO JIaJblie OyAeT BbIIOJHEHA IpoBepKa Bhipaxkenuit UnadeEcnn nmn Nnawge.

15.6.5 Crenapunit

JoNoNHUTENLHO

Kop, cueHapun

Unkn 9 [ Moves

— © Kowrponshas_1ey HUDKe MOXHO BBECTY TeKCT, KoTOophill ByfeT BLNonHATL URController 8 kauecTee KOAa CLjeHapus
= ycranomnTs

HasHaqeHne E oxuparme

- [ senamsaowee oxno

! ™ ocraros

Cuyemapuii @) KommerTapuii

-

W manka
- <n

CobbiTne

MNoTok 9 © Uuka
= <nycroiis I
Mg Busos

Taitvep 1= var_2=2 *force()

Cuenapuii
B cuenap

Al
NepekniodaTens

493X BRE@mE

C TOMOIIIBIO 3TOI KOMAHIHI MOYKHO MOJIYUYUTh JTOCTYT K SI3BIKY KJIFOUEBOTO CIIEHAPUS B PEATHHOM
BPEMEHU, KOTOPbIH BBIIOJIHAETCH KOHTPOJIEpoM pobora. OHa npeaHa3sHadeHa TOIbKO JIJ1si OIIbITHBIX
110JIb30BaTe e, THCTPYKIUY 110 €e UCIOJIb30BAHUIO COAEPKATHCA B PYKOBOJCTBE II0 CIIEHAPUAM,

pAaCIoIoKeHHOM Ha Beb-caiite mopepxkku (http://www.universal-robots.com/support).

IIpu BoIOOpEe B BepxHeMm JieBoM yriy mapaMerpa Bx®@aitnBm MoXKHO co37aBATh W U3MEHATH

QdaiiyIbl TPOrpaMM CIEHAPHEB. IJTO MO3BOJIAET MCIOJIL30BATH JJIWHHBIE W CJIOKHBIE ITPOTPAMMBI

CLEHApPUEB BMECTE C yJI00HOM (byHKIMEN IpOrpaMMupOBaHKs TPOrPpamMMHOro obecrieuenusi PolyScope.
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UNIVERSAL ROBOTS 15.6 Pacmupenmbie y3bl IPOrpaMMbl

15.6.6 CobwiTHe

JlononuuTentHo
T —

Lnkn [ <nycroii

4 cobuitwe CoBkITUE aHanoryHo Npep! . O@HaKo Npu COBLITUR OCHOBHAA
Neanper = p— NPOrpaMMa MPOAOIXEET PABOTATE BO EPEMS BHINONHEHUA Koa COBLITHA. Bo Bpems

- BLINOAHEHNA COBLITIR HOBEIE COBITNA HE AACTENT &NbHS,
Haskasenne .
B 33BNCUMOCTM OT COCTOAHNA OMPeANEHHOMD BXO4a ASTHUKE WAN NepemeHHol
" NPOrpaM Ml ByAyT BLMOAHERb CASAYIOLINE CTPOKM.
Cuewapuit
CobriTHe
MoTok
A I

NepeknioHaTens
Taitmep

CobbITHE MOYKHO HCIIOJIb30BATE IJIsT OTCICKUBAHIS BXOIHOTO CUTHAJA, & TAKKE I BHITOJIHEHNS
OTIPEJIETIEHHOTO JEHCTBUS WJIN YCTAHOBKHU TIEPEMEHHOI, €CJTN BXOTHOM CUTHAJ CTAHOBUTCS BHICOKUM.
Hanpumep, eciin BXOmHON CHTHAT CTAHOBUTCS BBHICOKHM, IIPOrPAMMa, YIIPaBjseMas COObITHSIMH,
Moxker momoxkaarb 200 Mc, a 3aTreM CHOBa CJejlaTh €ro HU3KUM. ITO MOXKET 3HAYMTEILHO
YIPOCTUTDH KO TPOTPAMMBI B CJydae, €CIU MepeKJTI0UeHre Ha BHENTHEH MAaIlUHe TTPOUCXOIUT
10 LepejHeMy (DPOHTY HMIIYJIbCA, & HE 10 BLICOKOMY YPOBHIO BXOAHOIO curiasia. CoObirus

IPOBEPSIOTCS OJIUH Pa3 KaXK /bl ylpaBisomuii uuki (8 mc).

15.6.7 Ilorok

JononuuTensHo

frzn © MoTok NpeacTaBNAeT coBOM NEPaANNENlsHyio MPOrPamMy, Ko TOPaN BHMOAHAL TCH OAHOBPEMEHHO C OCHOBHOM
o norox 1 nporpaMmoii. MoTOK MOXET BHIMOAHATE ONEpPaLMA BBOAE-BbIBO A3, 0KNAATE CUMHANE 1 3343BATE
Noanpoer - nepemeHHsie,
USSR 370 NOAE3HO B Cyuae YPaBASHNA AiPYr M MALIAHAMY 80 BPeMS paBoThl poBoTa.
[}
Cuenapuit
CobeiTre
MoT oK
A I
MepekniosaTens
Taimep

[ Becronestbie uumnsi

23O XBETT!

i [ OTcnervsaTh sEINoAHe e MporpamMbl

IIorok—3T0 mpOIECC, BBIMOJHAIONMACSA TapaIeabHO ¢ mporpammoii podora. IloTok MoxkHO

HCIIOJIB30BATD [IJIsl YIIPABJIEHNS BHEIITHEI MAIIMHON HE3ABUCHMO OT MaHUITyIgTOpa pobora. Ilorok
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UNIVERSAL ROBOTS

MOYKET B3aMMO/ICHCTBOBATE C MTPOIPAMMOiT pOOOTa, ¢ TIOMOIIBIO TIEPEMEHHBIX W BHIXOJHBIX CUTHAJIOB.

15.6.8 llepekmtouatenb

JoNoNHUTENLHO

Lukn § b Move)
@ Konmponshas 1oy

MoAnpor

= ycranomnTs
HasHaqeHne E oxuparme
r [ senaweawee okro

O ocrarios
CueHapuit @) KommenTapuii

¢ I ranka
= <nycToi>

CobbiTne

MNoTok 9 © Uukn

kl
MepekniosaTens

My Busos

Taimep 2= var_2=2 *force()

B cuenapmin
& MepeknioyaTens ...

N

MNMepeknioyaTensb
[I1A YNpEBAEHNA NOT OKOM NPOT PAMMEI MOMKHO MCNOAL30BATE ONEPATOP BETEASHNA, OHN
MOFYT 33MeHNTL CIOMHLIE OnepaTopsl ECAM... IHaue, eCnn 1 MOXHO NPOBEPUTE
ANENE30H 3Ha4eHNA ANA BALEr 0 BbIPEMEeHIA,
NepernovaTens
[ cranaapTHsii crysait

[3

=] v rer antopa =

Koucrpykius Oneparop BeTBI€HHsS MOKET H3MEHUTH HATIPABJIEHNE IBUKEHNI POOOTa, B 3ABUCHMOCTH

OT BXOJHBIX CUI'HAJIOB JAaTYHUKOB U 3Ha4YeHUN IIepeMeHHbIX. ,H.TIS{ OoInmrucCaHudA OCHOBHOI'O yCJIOBHA U

OIpesiesIeHUs CJIy9aeB, IPU KOTOPBIX POOOT [OJKEH MEePEedTH K BBIMTOJTHEHWIO JOMOTHUTETbHBIX

KOMaHI maHHoro llepexkyrogareis ucmoab3yiiTe peJakTop Beipazkennii. Ecim Oymer onpesesneHo,

9TO 3TO YCJOBHWE COOTBETCTBYET OJHOMY W3 JAHHBIX CIyYaeB, CTpOKU B Komawme Ciydaii OymyT

BbinosiHsAThHCs. Eciu 6but ykazan Cirydail o yMOTIaHUIO, TO JIUHUK OY/IyT BBITOJIHITHCS, TOJBKO

eciu He ObLTO HAMIEHO APYTUX COOTBETCTBYIOIINX CJIYYIAEB.

Kax nprit [lepeknogarens MoxkeT cofepkaTh Heckoabko koMmang Cirydan u oy komanxy Coydait

0 YMOJT9aHUWIO. Briksiogarenn MOTYT UMETH TOJIBKO OJWH 3K3EMILJIAD OMPEaCJICHHBIX 3HAYEeHUN

Coyuqait. Ciyuanm MOXKHO J00ABUTH C TIOMOINBIO KHOMOK Ha 3Kpane. Komaumy Ciydail MOXKHO

YAaJIUTDb U3 9KPaHa [JId 3TOr'O IIepeKJIrovaTresid.
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15.6.9 Taiimep

;
Y fporpamma pobota TauMep

Lukn 9 [ Move) WsmepeHUe BpemeHin, LIaMepeHHD e Bpems 0T 0B PaKasTes B NepemeHHoi

®| Kontponshas_Tou —
Meanpor [z ] ‘mmmepg -
== ycranosuts

HasHauerne X Oxunarve
. [F] sennusaiouee oo QO zamex
[
O ocraros O OcTaHos
CueHapuit W KomuerTapuit O CBpoc
¢ [ nanka
CobriTHe

MoTox @
A - < I
NepekniodaTens
Ma Busos
Taiimep t=|var_2=2 # force()

L

[ cuenapuii
& Nepexnioyatent ...

© raimep_1

23O XBRT=

Taiimep uzmepsier BpeMsi, HEOOXOAMMOE It COBEPIIIEHUS OIIPE/IeIEHHBIMU COCTABIIAIOMUME PODOTA

neiicreuii. [IporpamMmmuas nepemMeHHast

15.7 IlabJsionnl
15.7.1 Ilnardopma

¥ Aporpamma pobora I'InachopMa

@ # nnargopua EA31 OR3P OMEPLIN YKAGAKH POBOT MOKET SIMOMHATE @ AUHAKORYIO MIOCAE A0BET &Mk HOCTI ABUKEHNTT
LWiabnon AHCTBI B HECKOLKIAX PA3HAX NONOKEHNFK, 3TO MOKET BiTh MONEIHEIM AR YKNZAKY HE 104 A0HE! W

S — SHBNOTUYHEX OTEPALID. OMIEPALNA YKIBAKN COCTONT W3 CAEAYOLLIAX MEMEHTOR
TMocne mosatensHocTsMAaTdopMs
8 [10C/1 1083 TNEHOC TE NPOTPaMMEL ANS BEINOMHEHA B HECKO/ISKITK MONIONKEHNRK
MNownck @ rogxon 1 & The [WafnoH, 3agaHHeIl 8 BIAE CNNCKE WAN CETKI
‘® [lononHuTensHas Nocne fAoBaTeNbHOCTE IEPE] SAMYCKOM, KOTOPaR BEINOJHAETCH Neped Nepssim
@ Toukallabaona_l oo P P’ P!
Younue :
- ycranosuTs 8 [[ONONHUTeNLHAR NOC/IeJOBAT ALHOCTE NOCNe 33BepLIEHUs, KOTOPaR BLINONHASTCA nocie
Nepexoqa B NoCneHee NoNOKEHUE.
Conveyor Tracking X oxugarme

© Buxon 1

[ nocneposaTtensHocTe nepep sanyckom

[0 nocneposaTensHocTs nocne 3aeepweHns

2o XBRATE

Onepanus Ilnardopma 1MO3BO/ISAET BBIIOJHATDL IIOCIEI0BATENLHOCTD ABUMKEHHI B HECKOJbKHX
MecTax, 33JaHHbIX B KadecTse madona (cm. 15.7.1.1). B kaxk10i no3uiuu 1mabioHa mocjiea0BaTe/IbHOCTD

JIBUKEHU OyIeT BBIMOIHATHCS OTHOCUTEIBHO TO3UINH MTA0JI0HA.

Coznanne mporpammbl oneparnn BxIlnardopmaBm

Boimosaure ciepyromue 1eiicTBuA.
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1. OmpemenuTe 1mabIOH.

2. Cosmaiite [TociemoBaTesbHOCTD TIATMOPMBI IS TOI00PA U PA3MEIIEHUsT B KAXKI0i OTAeTHHOM
TOUKEe. DTa MOCIEIOBATETHHOCTH OMUCHIBAET, YTO HEOOXOAMMO CAEIaTh B KAXKIOW MO3UIINN

11abJIOHA.

3. ,ZLJ'[H onpeaesieHnd KOHTPOJIbHBIX TOYEK , KOTOPbIE O0JI2KHBI COOTBETCTBOBATDL IIO3UIHUAM

abJI0HA, UCIOJIB3YHTE MEPEKTIOYATEh HA IKPAHE KOMAH/T TIOCIEI0BATEIHHOCTH.

IMocnenoBarenbHOCTh TIATGOPMBI/3aKperuisieMast MoC/IeI0BATETLHOCTh
B yzite [TocnenoBaTenbHOCTD 1aTGOPMBI IBUKEHNAST MAHUITYIATOPA POOOTA BBITOTHIIOTCS OTHOCATETHHO
moJIoKennst mIaTgopmbl. [locme10BaTeIbHOCTD BBITOIHSAETC TAKAM 00PAa30M, YTO MAHUITYJISITOD
poBOTa OKA3BIBAETCS B TIO3MINN, 33aHHOM MabJIOHOM B MOJIOKEHUN sIKOpst/ Touke Iadiona. Bee

OCTaJIbHBIE MTO3UIUN OYIyT IIEPEMEITEHBI B COOTBETCTBUU C ITOH MMO3UITHEH.

He ucnosip3yiite komanay Ilepemecturs BHYyTpU II0CI€J0BATEILHOCTH, TAK KAK €€ HE YIACTCH

COOTHECTHU C IIOJIOZKEHUEM AKOPH.

Bxllepen 3amyckomBm

JlomosHuTebHAST TIOCIEI0BATETLHOCTD [lepen3amycKoM BbITOIHSIETCS HEMOCPEJICTBEHHO Mepe/l

3allyCKOM OIlepaluun. Ee moxno ncmonbn3oBarh A4 O2KUJaHUA T'OTOBBIX CUTHAJIOB.

BxlIlocne okornuanuaBm
JononaurenbHas nocaenoBareabHocTh [TocaeKoHIa BLIIOMHIETC s Toc/Ie 3aBepLUIeHIs OIePaIiu.
FEe M0:kHO MCIIO/IB30BATH I OTIIPABKY CUTHAJIA 3AMyCKA KOHBEHEpA, MOArOTaBINBAS MECTO JIJIst

Ceayomei TaaT(OpPMbI.

15.7.1.1 IIIabson

¥ Aporpamma pobora La6noH

N/ WWabnousi @ Mnargopma LUaBnoH NpeAcTaBARe T COBOIA rPYMMY NONOHEHMH 415 BEMOHEHIA LIAKIA.
H LLaBAoHsI MOXKHO MCTIONB30BATE HE TOMLKO ANH YKIAAKA Ha MO ALOHE U T. A,

MnaTdopua
i MocneosarensHocTelIAATHOPME

Mouck © fomxoa 1
© Touxallabnona_1
Yeunve - MonoxeHWs B cTPOKe Turus
== ycraHosaTe

Conveyor Tracking X oxunanme

© Buxop 1

MonomeHms B KBaApaTe . ©  Ksappar

TonomeHs B okHe Ky6

Crmcok nonoxeHni T . Cnncor

Komanay ITabs0H MOXKHO WCIIONIB30BATH [JIsi MUKJIMYECKOrO TEPEXOd MEXKIY TMMOJIOKEHUSIMU
B mporpamme pobora. Komamma I[ITabiaoH COOTBETCTBYET OJHOMY IOJIOXKEHHIO IIPU KAaXKIOM

BbBIIIOJTHEHHH .

Moo 3azars oauH u3 derbipex TunoB imabsiona. Ilepsoie Tpu, Jlunus, Ksagpar miun Ky6

MOXKHO HCITOJIb30BATh [J1s1 TIOJIOKEH W B peryiasgpuom mabsone. [IpaBusibabre mrabroHb OMpPeIeassioTcs
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Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

YHUCJIOM XapPaKTEPUCTUIECCKUX TOYEK, I'I€ 3TU TOYKHU OIPEAEIAIOT I'PAHUITBI LH&6JIOH&. ﬂJIH TUIIA
Jlunust 310 ABE KOHIEBbIE TOYKH, Juid Tula KBajpar — Tpu U3 4erbIpex YIJIOBBIX TOYEK, a JJIsd
tuna Ky6 3T0 deThipe M3 BOCBMH YIJIOBBIX TOUYeK. I[IporpaMMHCT BBOAWUT YHUCJIO MOJIOXKEHUH
0 KaXKJIOMy Kpaio MabJyioHa. 3aTeM KOHTPOJLIED POo0OTa PACCUUTHIBAET OTAEIbHBIE TIOJIOKEHUST

mabJI0Ha, POMOPIIMOHAIBHO CKJIAIBIBASA BEKTOPHI TPAHMNII,

Eciiz mostozxkenust, koropoie Tpebyercst IpoiiTH, He yKJIAIbIBAIOTCS B PAMKH [IPABUJILHOIO 1abJI0HA,
MOXKHO BbIOparTh mapaMerp CHHCOK, B KOTOPOM OyeT MPEICTABIEH CIHUCOK BCEX MOJOYKEHU,

YKa3aHHBIX TPOTPAMMUCTOM. Takum 00pa30M MOKHO PEATn30BaATH JIFO0YI0 KOMIIOHOBKY TIOJTOXKEHUA.

Onpenenenne mabI0HA

IIpu BeOOpe mabmona Ky6 orobpasurcs ciemsyomnuii 9KpaH.

'V niporpamma po6ota I'Ion oXXeHune

© 51 Wabnon: Ky6 [2 Jyroms1

@ yron1_1
flanes ® yrenzd _
© yron3_1

Yeunue

NnaTdopua

© yrons 1 |

Conveyor Tracking @ yrons_1 PenaKkTupoBats pacnonoxenne |

@ yron6_1 Mepemecrurs coaa
@ yron71

@ yrong 1

A @ i NocsemosarenstocTsnardopme I»

@ fomon 1 HaxumuTe KHOMKyY «YCTaHOBUTL? W NepemecTuTs pobota Byron 8

@ Touallabaona_1

== YcTaHosuTs

X oxugarme

© Buxon 1 5 7
1 I I 3

L5t ontpeiesierus CTOpOHBI Ky0a B 1radsione Kyb ncrnosb3yoTes Tpu BEKTOpa. DTH TPU BEKTOPA
MPEICTABJIEHBI Y€THIPHMsI TOYKAMHU, TII€ TEPBBIA BEKTOP BBIXOJWT W3 TOYKU OIWH B TOYKY B,
BTODPOil BEKTOp — M3 TOYKM JBA B TOYKY TPHU, & TPETHl BEKTOP — K3 TOYKHM TPH B TOUYKY
yerblpe. KazKIblil BEKTOp pasiessercs Ha KOJUYeCTBO yuces uHTepBasioB. OupezeneHHas
mo3unus B Mab/I0HEe PACCIUTHIBAETCS MyTEM MTPOCTOrO MPOMOPIMOHAIBHOTO CJIOKEHUST BEKTOPOB

UHTEPBAJIOB.
HeitcrBus ags mabnaonos JIunus u Ky6 anamorudnsr.

[Ipu mepexome MeX Iy MO3UNUSAMHA MTTA0JI0HA UCIOJIb3YeTCs KOHTpIepeMennas. Vms mepeMenHoit
MOYKHO TPOCMOTPeTh Ha dKpaHe Komamabl [MTadmon. Ilepemennasi MpoXoguT depe3 HOMEpa OT
0 1o X*xY % Z — 1, cocrapsitonime Homepa Todyek B mabsone. s ynpasiieHus 1epeMeHHO

HUCIIOJIB3YIOTCA Ha3HAYCHUA, a CaMy IIEPEMEHHYIO MOXKHO HCIIOJIb3OBATH B BbIDAKEHUAX.

15.7.2 Tlouck

OyYHKIWS TOUCKA C TOMOIIBI0 JATYNKA OMPEIEISeT, TOCTUTHYTO JIM TPABUIHLHOE TOJIOKEHHE,
9TOOBI B3SITH WM TOJIOXKUTH OObEKT. J[aTdukoM MOzKeT ObITh KHOIIOYHOE peJie, TATINK JTaBICHIS
UJIM €eMKOCTHBIA JAaT9WK. JTa DYHKIWS IpeIHA3HAYEHa /1 paboThl €O mrradesMu 00beKTOB,
COZIEPKAIINX 00HEKTHI PA3HON TOJIIUHBI, 8 TAKYKE I CIyYaeB, KOTIA /I TPOrPAMMBI HEBO3MOKHO

WJIk CJIMIIKOM 3aTPYAHHUTEJ/IbHO OIIPEJE/IMTb TOYHOE IIOJIO?KEHUE 00'bEKTOB.
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Yki1asiKa, PacknanabiBanue

v f o

a3 :[i ] Ii

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

HAYAIbHYI0 TOYKY S, HAIpPaBjeHue mrabemupopanus d u Toamuay 00bLeKTOB B mrrabese i.

Kpowme Toro, He0OX0IMMO OTIPEIETUTE YCIOBUE JJIsT JOCTUKEHHUST TOTOYKEHNS CeTYIOIIEro mMTabess,
7 0CODYIO MMOCJIeI0BATEILHOCTD IPOIPAMMbI, KOTOPas Oy/1eT BBIIOJIHATHCA B KAXK/IOM IIOJIO2KEHUT
mrabenupoBanusi. HeobxommmMo TakKe yKa3arh CKOPOCTh U YCKOPEHHE sl JBUKEHHsI, KOTOPOe

OyJeT BBIMOJHATHCS BO BPEMsl OMEPAIINAN IIITA0ETUPOBAHS.

VYkiraaka

V. Nporpamua pobora Br16op TMNa noucka
¢ [ Moves Onpe genewa onepaLs noucka

KoHTpOABHaA_TOY
nnaTdopma 8] Kowrp - A HavaneHoe nonoxeHne

- Vo TEHOBNTE B: Hanpaeserue Wwrabens
C: TosnurHa obbekTa
Movck X Oxuparve
[ Bcnassarowee oxmo
Yeunue BuiBepuTe YKna AKY UAM PACKAALLIBAHNE.
O ocTanoe
Conveyor Tracking '@ KommerTapuii
¢ I nanxa
g
9 © Uan
] S =nveroi> r . .
R Buzoe
1= var_2=2 * force() I 8
B
o [blir o[l
= e .
& Mepexniovarens . !

A

O raimep_1
B roucx Vknagka PacknagbiBanne

X - Xs-d Nl =

Bo Bpems ykjaaKku MaHUITYISTOP POOOTA IEPEMEIIAECTCS B HAYAIbHOE TOJIOXKEHUE, & 3aTEM JTBUTAETCS

B IPOTUBOTIOJIOZKHOM HaIIPABJIEHUU, BHITIOJIHAA TTONCK CJIEAYIOIIETO TOJIOXKEHU A IJ_ITa6e,HI/IpOBaHI/IH.

ObHapyKUB 9TO HOJIOKEHUE, POOOT 3AIOMUHAET €r0 U BBIIOIHSIET CIEIUATbHY IO OCIE0BATEbHOCTD.

Ha cienyromem kpyre poboT HAYMHAET MOUCK C 3AIMOMHEHHOIO MOJIOXKEHHUs C IAaroM, PABHBIM
TOJIIIIUHE O0HEKTA, B HAMPABJICHUU YKJIAIKU. YKJIQIKA 3aBEPINAETCs, KOIIA BBICOTA, IMTAOE s

TIPEBBIMTACT 3aJaHHOE YHUCJIO, UJIN IIPU IIoJa49€ CUTHAJIA JATYUKOM.
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Packuiagpisanue

Y| nporpamma posora PasnoxuTb

®| Kortponswan_ro

NnaTdopma
== yeranoauTE
MNouck X oxunarive
A Bcnaseanuee okro
Yeunue
O ocTance
Conveyor Tracking @) KommerTapuii - PaanoeHHsIil 0BLekT onpefenseTca credyoL UM Napame Tpamu:
? M nanca A HavankHoe monoxkeHie
| <nyerois B B: Hanpaenerue wrabens
C: TonwnHa obvekTa
© © tamn o[ %

T e v -
0 e —

+= var_2i=2 *force()

¢ bif.

B cuenapwin
& nepexmouatens Caesyolee NonOMeHMe HaRAEHo, Kor Aa:
© raimep_1
9 8l Paznoxuts
@ Hauansrosllonox Tonuwuna obnexra 0O6ume napameTpo
£1! Hanpasnenne 0.0 mm CKOPOCTb MHCTPYMEHTE 250 mm/s

Mocne posarensrocTslloatopa YCKOPEHNE MHCTRYMEHTA 1200 mmys?

[ nocnesosaTensHocTs nepea zanyekom
T X AR Nch =

| BOCCTaHOBUTL HACTPOIiKW N0 yMON4aHIID

O nocneposaTensHocTs nocne P

Bo Bpems packmaabIBaHusa MAHUITYIATOP POOOTA TEPEMEIAETCs B HAUAIbHOE MIOTOXKEHNE B 33 TAHHOM
HAIMPABJIEHUH, BBIMOJIHSS TOUCK CJIEIYIONIEro 0O0beKTa. YCIOBUE HA IKPAHE OMPEIEIAET JOCTHKEHUE
caemayomero oobekta. QOOHAPYKUB ITO MOJIOKEHNE, POOOT 3aTIOMUHAET €70 U BBITIOIHSIET CIEHATHHY IO
110CJIe10BATEJIbHOCTD. Ha ClreayomeM Kpyre pO6OT Ha4YMHAET IIOUCK C 3allIOMHEHHOI'O IIOJIOZKEHN A

C I1aroM, PaBHBIM TOJIUHE OOBEKTA, B HAIPABICHUU YKJIAIKH.

HauanbHoe mostoxkenune
HawaabHbIM MOTOKEHNEM Ha3bIBAETCS TOUKA, B KOTOPOiT HAUMHAETCS OMEPAITis IMTabe THPOBAHUSI.
Eciv HagabHOE MOJIOXKEHVE HE YKA3aHO, MTADEINPOBAHNE HAYMHAETCS B TEKYINEM MOJIOKEHUH

MaHUITYISITOPa POOOTA.

Hanpasnenune

S
Mporpamma pobora

naaTdopya ®| Kentponshas_toy HanpasneHue 3aaeTca NUHUEN Mexy NonoxeHnem LTV fByx KOHTPOALHLIX To4ek.
= yeraHoBATE
Momck X ommganme O ocrarosuTs nocne 500.0 mm
[ scnausaiowee oxwo
Yennae © ocranos O ocrarosuTe, koraa
Conveyor Tracking '@ KommenTapuii
¢ I nanka
-y i
Q@ [ Unkn
-y o b
My Buzos
2=/ var_z:=2 *force()
o M.

B cuenapuii
& Nepexnouatent ...
© raimep_1
¢ Bl Paznosuts
@/ Havaneroeronox O6une napameTpsi

o CKOPOCTE MHCTPYMEHTa 10 mm/s

Hanpasnerive

FocneposaTensHoCTsMog60pa VeKopeHUe MHCTpyMenTa 1200 mm/s?

495 x B

| BOCCTaHOBUTL HACTPOAKN N0 YMONYAHHIO
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Hampasjenne 3amaercst AByMs TOJIOKEHUSIMY U PACCUUTHIBAETCS KAK PA3HOCTH MOJOKEHUH OT
nepsoit IITU nomoxenwnit no sropoit IITU nonoxenmuit.

IIpumeuanue. Ilpu pacuere HAIpPABICHUS HE YIUTHIBAETCS OPUEHTANMSA TOYEK.

Briparkenne cjemyoImero moioKeHus mrabeImpOBaAHUsT
Manumnynarop podbora ABUKETCs BIOIb BEKTOPA HAIIPABJIEHHsI, HEIIPEPBIBHO ITPOBEPsisi, HE JOCTUTHYTO
JIV CJIeIyIONIee MoJIoXKenue mrabenupoBanus. Kcin Beipakenne Oy1eT OnpeIeieH0 KaK NCTHHHOE,

BBITIOJIHAETCA CHEIUaJIbHaA ITOCJIET0BATEIHBHOCTD.

BxlIlepen 3amyckomBm

JlonoHUTEIbHAS TIOCIEI0BATEIBHOCTD [lepen3amyckoM BBITTOHSAETCS HEMOCPEICTBEHHO MEpeT

3allyCKOM OIlepanuun. Ee moxHO ucnosipzoBarn JJ1d O2KHJJaHUA I'OTOBBIX CUI'HAJIOB.

BxkIlocne okonuanugaBm
HononHure ibHas nocjuegopareibHocTb [TocaeKoHa BbIIoHAeTCs 10c/ie 3aBepLleHus OLePaLiu.
Ee M02KHO UCI0J1b30BaTh JJisd OTIPABKKU CUI'HAJIA 3allyCKa KOHBelepa, IOAroTaB/IuBas MeCTO JJIsl

CJIEIYTOIIErO TITA0e .

TTocenoBaTeabHOCTH TTOA00PA/ PA3MEIIEHHST

Kak u B ciyuae ¢ onepanueii miardopmbr (15.7.1), B KaxKJI0M NOJOKEHUM IITAO0EIUPOBAHKS

BBITMIOJTHACTCA CHEIIUAJIbHAA ITOCI€I0BATEIbHOCTh IIPOTrPaMMBbI.

15.7.3 Ycunne

B paboueii 30He poboTa NPUHYAUTEIBHBIN PEXKUM TTO3BOJISIET BHITIOJIHATH COBMEIIEHUE U TPUJIOKUTD
yCHUJIVE TI0 BRIOPAHHBIM OCsiM. Bce NBUKEeHWsT MaHUITYISTOPa POOOTA MO KOMAHIE YCUIHE OyIyT
BBIIIOJIHATHCS B IPUHYIUTETLHOM pexkuMe. ey qBuKenne MaHUILyJIsTopa poboTa BBIIOTHAETCS
B IIPUHYIATETHLHOM PEKUME, MOKHO BBIOPATH OJHY MJIH HECKOJIBKO OCEil, IO KOTOPBIM JIBUKEHS
MaHUIYAITOPa POOOTA OyAyT COBMEMNIeHbl. MaHUIyaaTOp poOOTa COTIACOBBIBAET CBOU JIBUKEHUS
C OKpYXKaloIleil Cpemoil BIOJbL OCeil COBMEINEHWS. DTO O3HAYAET, UYTO MAHWITYISATOD PobOTa
ABTOMATHYIECKH PEryJIupPyeT CBOE MOJIOKEeHHe, 9TOObI co37aTh Tpedyemoe ycunune. Kpome Toro,
MAHUITYIATOP poGOTa MOMXKET CAMOCTOSITEIHLHO MPUJIOKUTD YCUIHE K CBOEH cpejie, HApUMep K

0OpabaThIBAEMOI TeTaJIH.

[IpunyauTe bHBIN PEXKUM MOXKHO HCIIOIH30BaTh, Korga (axruueckoe mosjoxkenne LITU Bmomnb
MPEIyCTAHOBJIEHHON OCH HE MMEeT 3HAYEHN S, HO HEOOXOIMMO 00ECTIeUnTh 33, IaHHOe YCUIHE BIOIb
sroit ocu. Hampumep, ecau IITU pobora nmpoxoguT depe3 U30rHYTYIO IMTOBEPXHOCTD, BIABIUBAET
IV U3BJIEKAET 00pabaThIBAEMYIO €TAb. B NPUHYAUTETHHOM PEXKUME TAaKKe MOXKHO ITPUIIOKHATH
OIIPEJIEJIEHHBII KPYTAIIAA MOMEHT BOKDPYT 3aJJaHHBIX OCEH.

[Mpumeuanue. Bmons ocu, Ha KOTOPOI 331aH0 HEHYJIEBOE YCUINE, HE JOJIZKHO ObITH TPEISTCTBHIA,
TaK KaK MAaHUIYJIATOP POOOTA IIBITAETCH YCKOPHUTH CBOE JIBH2KEHUE BJOJIb ITOH OCH.

Hecmorpsa Ha TO, 9TO TpH BBIOOPE OCH MPOBOIUTCS €€ COBMEINEHHe, IporpaMma poboTa Bce
PaBHO MBITAETCS TPOBECTH POOOTA BIOJH 3TOU ocu. TeMm He MeHee, 33 CUeT yIPABJICHUS YCUIUEM

MaHUIYAITOP poOOTa MOYKET 0D6ECTeYnTh TPedyeMoe yCHUIne.
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BHUMAHUE:

1. He momyckaiiTe pe3KOro CHUKEHMS CKOPOCTH HEITOCPEICTBEHHO

repe/; Iepexo/oM B MPUHYAUTEbHBIN DEKUM.

2. He  gomyckaiiTe  pe3KOro  CHHUKEHWsS  CKOPDOCTH B
MIPUHYIATETHFHOM PEXMMe, TOCKOJBKY 3TO CHU3UT TOYHOCTH

ylpaBJieHusd CKOPOCTBIO.

3. He pomyckaiiTe nBU>KeHMIT, TApAIIETHHBIX OCAM COBMEITIEHUS,

JI0 IIepexo/ia B IPUHYAUTEIbHbBIA DEXKUM.

E
¢ B8 Mover ~ Ycunue
PIPOT PaMMAZA 45€Th NPl 370 KOMaHAS YCUTMA ByRET PRBOTATS & MpHHYANT &HoM PERUME. B peXame
®| KomTponeHas_To4 youams poboT ceo6oaHE N TCA 8 Hanp: il ETa/M, K KOTOPOIA MPIMEHASTCR

P
MnatdopMa = ycTaHoBNTE 3apaHHoe yowme.

X Oxunarve
Mamck Rerans

[ scnausaiowee oxwo

OCHOBaHWe v
Yeunve @ octanee

'@ KommenTapuit

% I nanxa F
= <nyeroii= -
Vewane
@ & Unwn
i 1 00 N
My Buzos
1= var_2i=2 * force()

¢ (M.

Conveyor Tracking

I cuenapuii
& Mepexnouatens

O raimep_1

-

Bl Fasnoxurs
®| HauansHoeronox

lanpasnerne

o
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CropocTs

Bruibop aeramn

B mento Jerasb MoKHO BbiOpaTh cucremy Koopauuar (ocu), Koropbie poboT OyIeT UCL0JIb30BATH
npu paboTre B IPUHYAUTETBHOM pexXuMe. B 3T0M MEHIO COIEep:KATCs JeTaju, OMpeIeIeHHbIE TPU

ycraHoBke (cM. 16.3).

Tun pexxuma ycuaust

JlocTymHBI YeThipe Pa3HbIX THUIA PEXKUMA YCUIUS, KaXKIbIil U3 KOTOPBIX OIpeesser Crocod

HHTEPIPETAINy BEIOPDAHHON JeTaJin.

e OOBIYHBIN: TOJIBKO OIHA OCh OYJIET COBMEINEHA, B PEXKWME YCUIUsS. YCUIUE BIOJL ITOMN
ocH MOXKHO Oyzmer oTperyiaupoBarb. 1pebyemoe ycuime Bceraa OyaeT MPUIAraTbCs BJIOJb
ocu 7 BbiOpamHOi#l meranu. Tem He menee, g meraneit BkJIuuusaBm cornmacosamme Oymer

BBIIIOJIHATHCA BI0OJIb OCHU Y.

e Pama: tun BxPamaBm maer Gosee mmpoKme BO3MOXKHOCTH HCIOJB30BAHUS. IJTOT THIL

IIO3BOJIAET BI)I6pa,Tb COBMeEIIIEHNE W YCUJINEe HE3aBUCUMO IO BCEM MIECTU CTEIICHAM CBO60,ZLI)I.

e Touka: mpwm BeiOOpe Tnma BxkToukaBm B pame 3amaum co3maercd och Y B HaIpPaBI€HUH
ot IITU pobora k HaUaNBHON TOYKe BHIOpaHHOI getamu. Paccrosuue mexmy LITU pobora
¥ HAYAJIBHONW TOYKON BBIOpAHHONW (DYHKINW TOMKHO ObiTh He Menbie 10 mm. O6parure

BHUMaHHUE, YTO paMa 3aJa4u 6y;],eT Hn3MeHeHa BO BPEM#A BBIIIOJIHEHUA IIO MEpe M3MEHCHUA

CB3
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15.7 ITa6moust UNIVERSAL ROBOTS

nomoxkennsi LITUM pobora. Ocm X m Z pambl 33Ja9¥ 3aBUCAT OT MCXOIHOTO TTOJIOXKEHUS

BBIODAHHON HeTasIn.

o JIBurkeHue: ABUYKEHNE O3HAYAET, 9TO PAMa 33,191 OyIeT MEHSATHCS C HAIPABJIEHUEM IBUKEHU ST
OTU. Ocp X pambr 3ama4u Oymer SABASTHCS Mpoekmueil nampasjienuns asmkenns LITU na
MJIOCKOCTH, 0Opa3oBaHHoil ocsmu X u Y BbiOpanuoit merasqu. Ocb Y Oyaer HaXOIUTHCS
[EPIIEH UK YIAPHO ABUKEHUIO MAHHUILYISITOPA pOOOTA, & IJIOCKOCTD X-Y — BBIOPAHHOI JeTaIn.
DT0 MOXKeT OBITH MOJIE3HO TPH OJIM3KOM MPOXOJE BJOJb CJIOXKHOIO MyTH, Tje Tpedyercs
MPUJIOXKUTDH YCUJINE TePIeHInKyaapuo apuzkennto [[TN.

IMpumeuanne. Ciydaun, KOrga MAHWUIYIATOP po0OOTa HE MBUTAeTCs: ECIM peRuM yCUIus
BBIODAH IIPY HEIIO[BU2KHOM COCTOSIHUU MAHUITYJIATOPA POOOTA, OCH COBMEIIEHUS OTCYyTCTBYIOT,
moka ckopocth IITU me Oyner Boime mynsa. Ecnam B cremyoommii pa3 B pexKuMe YCHIAS
MaHUIYAITOP Po0OTa CHOBA OyJEeT HAXOAUTHCS B HEIOIBUZKHOM COCTOSHUH, OPUEHTAIUS
pambl 33maun OymerT COBMAJATH C TOCIEIHUM TMOJIOXKeHueM, koraa ckopocth IITU Owura

BbIIIE€ HYJIA.

B cayuae mociemnux Tpex THUMOB (DAKTUUECKYIO pAMy 33JaYM MOYKHO TTPOCMOTPETH BO BPEMS

BbloJiHeHus Ha BKJazike [paduka (cm. 15.3), ecau poboT paboraer B IPUHYAUTEILHOM DEXKUME.

Bri6op 3navenus ycmims

¢ MOXHO yCTAHOBHUTD 3HAUEHHE YCHUJINS WINH KPYTSIEro MOMEHTA [Jis OCei COBMEIIEHU, a
MaHUIYASTOP pPOOOTA OTPEryJIUPYET CBOE MOJIOKEHHE, YTOOBI CO3JATh TPEDyeMOe yCuue.
e JIjisi HECOBMECTHMBIX OCEHl MaHWMYyJSATOp PobOTa OyIeT CIeJ0BaTh TPACKTOPUH, 3aJaHHOM

IpOorpaMMoii.

st mapaMeTpoB MoCTynaTesIbHOrO ABrzKeHus ycuiue 3a1au0 B Heroronax [H], a 1is Bpamarenbabix

JIBIZKEHME KPYTAIuii MOMeHT ykasaH B Heioron-merpax [Hw].

[NPIMEYAHUNE:

Beoimonnure ciemyromee:

o Ucuoubsyiite dynkuuio cuenapus get tcp force() B

OTAEJIbHOM ITIOTOKE, 4TOOBI CYUTATE [MOKA3AHUE (baKTI/ILIeCKOFO

ycuianda n KPpyTAIiero MOMeHTa.

¢ OtperynupyiiTe BEKTOp TaeqHOr0 KJII04Ya, €Cin (DAKTUIeCKOe
3HAYeHUe yCUJIUM M/MiM  KPYTSIero MOMEHTa — HHUXKe

TpedyeMoro.

ITpemesibl ckopocTH

MakcumaTbHAsT CKOPOCTh, BHIPAYKEHHAS B MTPSIMOYTOJIBHBIX KOOPAUHATAX, MOYKET OBITh YCTAHOBJIEHA
I Oceii coBMenieHus. B mpUHYIUTESbHOM pexkuMe POOOT IepeMeraercs C 3TO CKOPOCTHIO,

TIOKA HE COMPUKOCHETCST ¢ KAKUM-THO0 OOBHEKTOM.

Hactpoiiku TecToBOTO yeuans
IIpn BRIIOUEHWHM W BBIKJIIOYEHHN KHONKK TecT m3MeHsieTcss AeficTBHE NMpH HAXKATHN KHOIKH
cBOOOTHOTO IPUBOIA HA 33 HEH CTOPOHE MOABECHOTO IMYJIbTA 00y Y€HUs BKIIOUEHUE PEKIMA, CBOOOTIHOTO

[IPUBO/Ia WJIU IIPOBEPKA KOMAaH/Ibl YCUIUA.
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UNIVERSAL ROBOTS 15.8 Ilepsas nporpamma

Eciu kaomnka Tect BKIOUEHA, TO TPYW HAYKATUU KHOMKYA CBODOIHOTO TIPUBOA HA 3aHEl CTOPOHE
[TO/IBECHOTO My/abTa 00ydueHns pobor Oyaer Bectu cebs Tak, CJIOBHO IMPOrPaMMa, JIOILIA 0 ITOH
KOMAH/IbI YCWJIMsI, W, TAKUM ODPa30M, MOKHO OyIe€T MPOBEPUTH HACTPONKH 10 (haKTHIECKOrO
3amycka mporpaMmbl. Takasi BO3MOXKHOCTH OCOOEHHO TIOJI€3HA MPHU ITPOBEPKE TPABUIHLHOCTH
BBIOOpA COBMECTHUMBIX oceit m ycuywmsi. OmHoit pykoit ymepxkwusaiite IITU pobora, a mpyroit
HaXKMUTE KHOINKY CBOOOHOIO MPUBO/IA U [IPOBEPHTE, B KAKUX HAIIPABJIEHUSIX MAHUILYJIATOP PODOTA
MOZKET JIBUTATHCS, & B KaKUX — HeT. 11oce 3aKphITHs 3TOro 9KpaHa KHOnKa Tect aBToMaTuyecku
BBIKJIFOUHUTCS, & 9TO O3HAYAET, YTO KHOIKA, CBODOIHOTO MPUBOJA HA 33/IHEH CTOPOHE MOIBECHOTO
MyJIbTa, OOYUIEHUsI CHOBA OYIET MCIOIB30BATHCSA JJIsi OOBITHOTO PEXKUMA, CBOOOIHOTO MPUBOJIA.

IIpumeganne: Kromnka cBobomgHOrO IprBoIa OyIeT [1eifiCTBOBATH TOJBKO IIPH BHIOOPE TOMYyCTHMOM

byHKINA 19 KOMAH/IbI YCUJIUS.

15.7.4 OrtcaexxuBanne KoHBeitepa

Pobor mMoxkeT ObITh CKOHGMUTYPHPOBAH /i OTCIC:KUBAHUS BUKEHHs KoHpeiiepa. @yHKIusS
BxOrcnexxuBanne kompeiiepaBm 3amaerca Bo Bkaanke BxYcramoskaBm. Ilocse mpasuibHOM
HACTPOUKY POOOT TOACTPAMBAET CBOU JBUKEHUSI TIOJT, IBUYKEHNUs KOHBelepa. Hacrpoiika orciexuBanus
kouseiiepa (cm paszgen 16.1.7) upejocrasisier napamMerpsl JJisd HaCTPOiiku pobora Ha pabory ¢
KOJIOBbIMU JIATYUKAMU abCOJIIOTHOIO MOJIOXKEHWs M [IpUpalleHus (MHKPEMEHTAJIbHbBIE), a TaKkKe
C JINHEWHBIMY U KOJIBIIEBBIMU KOHBeiepamu. ¥3esa nporpamvbl BkOTcmexxuBanune konseiiepaBmb
nocryten Bo Briaake BxIlporpammaBm B pasmene BiklllaonousiBs. Bcee npukennst B pamkax
JIAHHOTO y3J1a Pa3pEIIeHbl BO BPeMs OTCJIEKUBAHUSA KOHBEiepa, HO OHU OTHOCATCS K JBUZKEHUIO

KOHBEUEPHOI JIEHTHI.

Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

15.8 IlepBag mporpamma

OorpaMMa, sIBJISIETCS CIMCKOM KOMAaHJ, KOTOPBIi coobimaer pobory dro genarb. Uarepdeiic
II , 6 60Ty n

PolyScope mo3Bossier mrosiMm ¢ HEGOIBIITUM OMBITOM MPOTPAMMUPOBAHUS HACTPAWBATH PabOTy
pobora. s OONBIMTMHCTBA, 3389 TPOrPAMMUPOBAHNE BBIMOJIHSAETCS C MCIOJIB30BAHUEM TOJIBKO

CEHCOPHOI TTAHeIW U He TpeOyeT BBemeHus 3arndpPOBAHHBIX KOMAH].

JIBu>KeHNe HHCTPYMEHTA, SIBJISETCS 9aCThIO MTPOTPAMMBI PODOTA, KOTOPAs 00yIaeT MAHUITYIATOPDI
pobora jBuxkenusiv. B unrepdeiice PolyScope jBukeHus MHCTPYMEHTA 33aI0TCS € IOMOIIBIO
HECKOJIbKUX KOHTPOJBHBIX To4YeK. CodYeTaHne KOHTPOJBHBIX TOYEK (DOPMHUPYIOT TPACKTOPHUIO
JIBUKEHUST MAHUMYAaTOpa podora. YUT0oObI 331aTh KOHTPOJBHYIO TOYKY C TMOMOIINBIO BKJIAIKU
BxIlepemectuTsBib, HY:KHO BpyYHYTO IEPEMECTUTH POGOTA B OTPEIETCHHOE MOJIOKEHNE (00yYnTh
ero), Wik PacCUuTaTh ee B nporpaMmmuoM obecriedenuu. Ucnonb3yiire Bkiaaky BillepemectursBib
(cMm. 17), 4TO6BI IEPEMECTUTH MAHUITYJIATOP POOOTA B HYKHOE MOJIOXKEHHUE, UK 00y IUTe HOJIO0KEHUIO,
MOTSHYB MAHUITYJISITOP POOOTA HA MECTO, yaepxKuBas KHONKY BkCBobogHbIi mpuBoAB®H BepxHEit

YaCcTH TIOBECHOTO TIYJIhTA O0YUeHNS.

ITomumo mepeaBuKeHUSA O KOHTPOJBHBIM TOYKAM, MPOTPAMMA MOXKET OTTPABJISITH CUTHAJBI
BBO/Ia-BbIBOJIA HA JIPYI'HE MAIIUHBI B OLPEIEJICHHBIX TOYKAX TPAEKTOPUHU IIyTU POOOTA, a TAKKe

BBIIIO/THATDH TaKHE KOMAaHAbI, KaK €CJIH. . . TO U ITUKJI Ha OCHOBE II€EPEMEHHbIX 1 CUTHAJIOB BBOJAa-BbIBO/IA.

Jlasee mpejcraBieHa MPOCTas MPOrPaMMa, KOTOPas MO3BOJISeT 3allyIIEHHOMY MAHWILYISATODY

po0OTa, MepeIBUraTh MEXKIY ABYMS KOHTPOJBHBIM TOYKAMU.

1. B Bepxuem kosonturyse uarepdeiica PolyScope, mento BkIlyTs daitnaBm, naxvure Bk CozmarsBmb

u Boi0Oepute BrlIporpamvaBm.
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2.

ITox BkOcuorHOWB®, HaxkMuTe KOHTPOIBbHAS TOYKA, ITOOBI JOOABUTH KOHTPOIHHYIO TOUKY

B ziepeso nporpamm. MovelJ mo ymonganuio Takrke J00aBJIEHO B JIEPEBO IIPOIDAMM.

BribepnTe HOBYIO KOHTPOIBHYIO TOUKY 1 HaskMuTe KonTponasHas Touka Bo BkIaake BkKomanasiBs.

Ha skpane BiIlepememenne nacrpymentaBm mepemectuTe MAHUITYIATOD POOOTA TTPU MTOMOIITH
CTPEJIOK [IBUKEHUS.
Bor Takike MoxkeTe MEPEMECTHTh MAHUIYJIATOD POOOTA, yAep:KrBasi KHONKY CBOOOIHOTO

TIPpUBO/Ja W TEpETAaCKUBaAd €ro B HY?KHOE TTOJIOZKEeHUE.

Kak Tosibk0 MauumysaTop poboTa OyaeT HAXOMUTCA B mOJoKeHuHu, HaxkmuTe KHONKY OK n

HOBasI KOHTPOJIbHAs TOUKA Oy/eT mokasana B kadecTBe BkKonTposbroit Toukn 1B,

Boimostanre marn 2—5, 4Tobs! co3garh BKKoHTposbHYIO TOUKY 2
Bm.

Y10o06bI MI3MEHUTH MOPSIOK IBHKEHHI, BbiOepnTe BkKonTposbiyo Touky 2Bm u HakmuTe

crpesiky Brllepemecturs naBepxBi noka ona ne okaxercs vaJ BkKonrposbnoit toukoit 1B,

Jepxutech Ha 0OE30MACHOM PACCTOSHUW, YIEP:KUBANTE KHOMKY ABAPUHHOTO OCTAHOBA U
HaXXKMUTe KHONKY Bocmpoussectu B HUKHEM KoJoHnturysie uarepdeiica PolyScope, 4roGb
mepeMecTuTh MaHumyasaTop pobora mexay BkKourponsuoit roukoit 1B u BkKonTposibHoit
TOYKOH 2

Bw. ITosupasisiem! Bbl cozpasin nepByio nporpaMmmy pobora, 110 KOTOPOH MaHUILYJISATOP

poboTa mepeMeraeTcss MeXK Iy IByMs 33[aHHBIMU KOHTPOJIbHBIMU TOYKAMH.

BHUMAHUE:

1. He manpagsisiiite poboTa B caMOro cedst ujIn B IPyrue OObEKTHI,

KOTOPBIE MOTYT MPUIUHATD yIepo podoTy.

2. He mepecekaitte pabouyio 3oHy pobora. He momemnraiire

IIaJIbIIbI B Me€CTa, KOTOPbIE€ MOT'YT BbI3BAaTb HUX 3allleMJICHHUE.

3. anHOE PYKOBOJICTBO SIBJISI€TCS PYKOBOJCTBOM IO OBICTPOMY
3alyCKy © €ro TIedbio SABASIeTCsS MTPOAEeMOHCTPUPOBATH
MpOCTOTY uCIOab30Banus podora, UR. Owo mpemmonaraer
Hamp4ame  0Oe30macHOM  cpeapl ©W  OY€Hb  aKKypPaTHOI'O
nonb3oBaressd. He yBeqmduBaiiTe CKOPOCTb WM YCKOPEHHE
BBIIIIE 3HAYEHUI 10 yMoJYaHuio. Bcerma mMpoBOIUTE OIEHKY

PHCKa TIepes1, Hada oM paboThl poboTa.

Bepcua 5.1.0
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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

Brr B[+ [ m

X 0.0/ mm

il

¥ 0.0/ mm

z 0.0/ mm

OpwerTaus

sonacocte
> Rerann

> Fieldbus

O uentp TxkecTm

ox 0.0 X
0.0 z

cz 0.0

enrpanbuas rouka uncrpymenta (LITU) ssiserca Toukoil Ha uncrpymente pobora. Urobbi
omnpenenuts IITU u npucBouts eit Ha3BaHue, mepeiianre BO BKIaAKy B YcranoskaBm Ha sxpane
Hacrpoiika nenTpanbHoit Touku uHcTpymenTta (cMm. Boime). Kaxmas IITU comepKuT cMmerierne
¥ BpAIllEHNEe OTHOCUTEIHHO IIEHTPA BBIXOTHOTO (DJIAHIA WHCTPYMEHTA.

Ecnu pobor 3anporpaMMupoBaH Ha BO3BPAIIEHH K PaHee COXPAHEHHONW KOHTPOJIbHOM TOYKE, TO
on nepemectut IITU B mojioykeHne u OpUEHTAIINIO0, KOTOPHIE COXPAHEHBI B KOHTPOJIBHONW TOYKE.
Ecan pobot 3amporpaMMupoBaH IJis JuHelHoro apuxkenns, 7o LITU nepemeraercs auHeiHO.
Koopaunarer X, Y u Z yxassBaior nosnoxenue IITU, torpa xak xoopmuuarst RX, RY u RZ
YKa3bIBAIOT ee opueHTanuio. Ecan Bce 3Hadenus paBHbl Hyi0, TO [ITU coBnamaer ¢ meHTpatbHOit
TOYKOW HA, BBIXOIHOM (DJIAHIE WHCTPYMEHTA U MPUHUMAET CUCTEMY KOODIWHAT, W300PaXKEHHYIO

Ha dKpaHa.

Hobasnenne, n3menenne u yaaneaune [[TU

s onpenenenns uwooit IITU wmaxkmure kuonky Cozgars. Co3mamnas I[TU aBromarwuecku
[IOJIy9aeT YHUKAJIbHOE HA3BAHUE U CTAHOBUTCH JIOCTYIHON HA BHIOOD B PACKPLIBAIOIIEMCS MEHIO.
IIepemertienne u Bpamenne BbioparHoil [ITY MoryT OBITH H3MEHEHBI IPU HAYKATHN COOTBETCTBYIOIIAX
0eJIbIX TEKCTOBBIX TOJIell u BBOJAE HOBBIX 3HadeHuit. s ymamenws: Beiopamuoit IITU mpocro

HaxkMuTe KHONKY YaamThk. [lociaenuss ocrasmasica IITU ne moxker ObITH yaajeHa.
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OTHU o ymosganuio n akTuBHAs

CymectByer onua LITU, nacTpoerras mo yMOI9aHUIO, KOTOpas 0003HAYAETCS 3€/IEHOM TaJI09KOM
CIeBa OT ee Ha3BaHUs B packphiBamomemMcs MeHio Jlocrymubie [ITU. Yrobsr ycranosuts IITU mo

yMousrdanuio, Boibepure Hy)kHyi0 IITU u naxkmure YCTaHOBUTH 110 YMOIIAHUIO.

Cwuermenne IITU npennaznagero B Ka4eCcTBE aKTUBHOTO, YTOOBI OIIPEIETUTD BCE JTUHEHHBIE JIBUKEHUS
B IIPOCTPAHCTBE CUCTEMBI I€KAPTOBBIX KoopauHat. /lanHoe cmemnenue aktuBnoit IITU orobpaxkaercs
B0 BKIaake B 'padukuBm (cm. 15.3). Ilepen Bomonnenuem nporpammbl IITU o ymomuanuio
ycranapiuBaercs B Kadecrse aktusHoit IITU. B nporpamme sobyio n3 ykazanubix LITH moxmO

YCTaHOBUTb B Ka4eCTBE aKTHBHOMN JIJisi ONPeJIeIeHHOro JABuKenus pobora (cm. 15.5.1 u 15.5.3).

O06yuenune nomoxxenuio 1[TU

Obuee |&HTPaNbHAA TOMKA MHCTPYHEHTA

ut —
L] ]

Kpennetue

@ ToebyeTcn Bonswe Touek

- MonoxeHne v MepemecTuTs LITI 8 TO e MOAOMEHNE MOA PasHEIMM YrAaMA
HacTpoiika

BEOAa-BLIBOAA .

v 3aparth Touky 1
MepemeHHsie
3anyck

WHCTpymeHT PUEHTALMA /

3apark Touky 2

NNBBHbI Nepexos 3apart Touky 3

OTcnexunsaHme RZ
KoHBeiiepa 3apath Touky 4

> Fieldbus Nornesnan Harpysxa u LEHTP TAXECTH

Moneswas ... I yd

O uenTp TaweeTm

Koopmuuarsr nonoxkerusi IITY moryt ObITh BHIMHC/IEHBI ABTOMATUIECKH CJIEYIONIAM 00Pa30M:

1. Haxkmure Ha Mactep monoxkenus: LITU.
2. Boibepure dpurcrpoBaHHYIO TOUKY B pabodeii obractu pobora.

3. C momoImpio KHOMOK Ha MpaBoit ctopore skpana nepemecrure [ITU u3 mo menbineii mepe
TPeX PA3JIUYHBIX YIJIOB U COXPAHUTE COOTBETCTBYIONINE IMOJIOKEHWS BBIXOJHOTO (DJIAHIA

MHCTPpYMEHTA.

4. Haxkmure KHOTIKY YCTAHOBUTDH, 9TOOBI TPUMEHUTH TPOBEPEHHBIE KOOPINHATHI [IJIsi COOTBETCTBYIOIIIEH
I TU. 1719 mpaBUIBLHOTO pACUeTa JaHHBIE O TOJIOKEHUS JOJIKHBI OBITH TOCTATOYHO PA3TUIATHCS.
Ecsin onn HEe nMEIOT JOCTATOYHO PA3INYHil, TO CBETOBON MHIMKATOP COCTOSHUS HA/T KHOIIKAMHA

U3MEHUTH IIBET Ha KpaCHbeI.

N xora qns onpenenenns npasuabHOi LITU 0OBITHO JOCTATOYHO TPU TIOJOMKEHUS, AT JOTOTHATEILHON
IPOBEPKH PACIETA MOXKET UCIOIH30BATHCA U 9eTBEPTOE MojIokeHne. KadgecTBo KazK /10l COXpaHeHHOI
TOYKH TO OTHOIMEHNI0 K Bbrumcasemoit 1TV yka3biBaeTCs 3€/IeHBIM, YKeJITHIM WU KPACHBIM

CBETO/IMOJIOM HA COOTBETCTBYIOIIEH KHOTIKE.

CB3

I1-72 Bepcus 5.1.0



16.1 OGwee UNIVERSAL ROBOTS

O6yuenue opuentanuu [[TU

\/ Obuwee | @HTPanELHAA TA4KA HHCTPYMEHTA
_ sl B! Hayuute opuentauun LTU

Il |

Kpennetme

@ netan: He MomeT GuITh BbpaHa

- Monoxerme b BbI6paTS (hYHKLIMO 1 33AETH TOKY HABEACHNEM MHCTPYMERTa B HAMPaBNEHI 0ok 2 BbibpaHHoi
HacTpoiika netam,

BB0A3-BLIEOAE

¥ < - -~
Mepemeribie Heonpe geneHo:

=
3apare Touky
pHsHTaLMA 7

UHCTpymeHT
A
MAzehu neperon

OTcnexusanue RZ
KoHBeiiepa

> Eesonachocre

> Fieldbus T —— @ voranoom

Moneakas I ya

O uenTp TakecTm

1. Haxxmwure Ha Macrtep opuenTtaruu [TTI.

2. U3 packpbiBaomerocs cnucka soibepure geraib. (Cv. 16.3) s qononauTe a0l nHbOpMan
110 OIIPE/IeJIEHUIO HOBBIX JleTajieil

3. Haxkmure KHONIKY YCTAHOBUTD TOYKY U IIPY MIOMOIIHU CTPEJIOK [IJIsT IEPEMEIEHIS HHCTPYMEHTA,
CMECTUThH B TIOJIOXKEHWE, TPU KOTOPOM OpHWEHTAINs WHCTPYMeHTa u coorBercTByfommeit [ITU
COBITQJIAET C CHCTEMOI KOOP/IMHAT BBIOPAHHON JIeTAJIH.

4. TIposepbre opuenTtaruio paccautanuoi [ITU u npumernnte ee Ha Boiopannyo IITHU ¢ momorsio

KHOIKH YCTaHOBUTD.

ITome3nasa marpyska
Macca uHCTpyMeHTa poOOTa YKA3bIBAETCSI B HUXKHEH 9acTh dKpaHa. UTOObI CMEHWTDH TAHHBIM
mapaMerp, MpPOCTO HaXKMuUTE 0esloe TEKCTOBOE TI0JI€ M BBEINWTE HOBOE 3HAYEHWE MACCHI. JlaHHBIN
mapaMerp npuMensietcs Ko Bcem ompeesenubiv LITU. Bosee noapobuyo nadOpMaInio 0 MAKCHMAIBEHO

JOILyCTHMOU I0JIE3HOM HAIPY3Ke CM. B PYKOBO/ICTBE 110 YCTAHOBKE 00ODY/IOBAHMUSI.

Pacuer nome3noit Harpy3ku
Jannas yHKIUS [M03BOJIsSIeT pOOOTY IOMOYb I0JIb30BATENI0 33/aTh MPABUJIBHYIO IIOJIE3HYIO

Harpy3Ky ¥ IEeHTD TAXKECTH.

UcnonbzoBarnune BkMacrepa pacdera mose3noi Harpy3kuBib
1. Bo Brnagke Bk YcranoBkaBm B paznene BkO6mueBm Boibepure [ITU

2. Ha sxpane IITU B pasnene Brllomesnaa marpyska u 1menTp TsaxectuBm maxkmute Macrtep

[10JIE3HOM HArPY3KHU U LEHTPA TSKECTH.
3. B okne BkMactep pacdera mose3Hoit Harpy3kuBm HaxkmuTe KHOTKY Jlasee

4. BwimoauuTe MOCTEAYIOMME AEHCTBUS, YTOOBI YCTAHOBUTH YETHIPE MOJIOYKEHUSI.
YcraHOBKA YeThIpeX IOJIOXKeHU! TpedyeT mepeMernennsi MaHUIyJIsTopa podoTra B 4YeThIpe
pa3HbIX mojioykenws. Kaxkmoe mojioykenne mamepsiercs. OTesbHbIE W3MEPEHUS MOXKHO
U3MEHUTh HAXKATHEM COOTBETCTBYIOIIETO TMOJIS CO 3HAUYEHWEM IIEHTPA TSKECTH W BBOIA

HOBBIX 3HAYEHUN.
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5. Ilo 3aBepiieHnt0 U3MEPEHT HAYKMUTE KHOMKY 3aBEPIIUTh

IMPUMEYAHUE:
s monydeHus HAWIYdIAX Pe3yJbTaTOB pPacyeTa IMOJIE3HON

HArpy3Ku IPUIEPKUBANTECH CJEIYIONINX COBETOB!

e Voemurech, dro derbipe moJsioxkenwss II[TW naxomsTcs B

MaKCHMAJbHO PA3HOM PACCTOSHUM APYT OT JPYTa

¢ BrinoaHsaiTe U3MEpPEeHUs 3a KOPOTKHUil CPOK

BHUMAHUE:

e IlI36eraiive aBUKEHUIT UHCTPYMEHTa u/uau  100ABJIEHHYIO

[I0JIE3HYIO HArPy3Ky /O U BO BpeMsd pacyera

e MomnTaxx u yros podbora [0KHBI OBITH OIPEIETEHBI BO BPpEMs

YCTaHOBKH

HenTp Taxectn
Hentp msxkectu mucrpymenta ykasbiBaercss B monax CX, CY u CZ. Eciu me ykazano, TO B
KauecTBe IEHTD TAKEeCTH WHCTPpYyMeHTa ucnob3dyercsa LITHU. lanubiii mapaMeTp NpuMeHsieTcst KO

BceM onpeaesnenabivm [TT.

BHUMAHNE:
Ucnonb3yiite npaBuibhble mapamerpbl ycranoBku. Coxpansiite u

3arpyzkaiite ycraHOBOUHBIE (DA/IbI BMECTE C TPOTPAMMOIA.

16.1.2 MonTax

KpenneHue poboTa u yron

Ut 4
KpenneHue —
HacTpoiika ﬂ
BEOA43-BEIBOAS
MepemeHtLIe ==

HaknoH
Sanyck
MHCTPYMeHT 4.5‘,
MnaBHsIi nepexon '
OTeneKNBaHNE "
KoHBeiiepa 0.0
L
.
) Fieldbus | & |

MoBopoT KpeMaenns ocHosaHus poboTa

o e

» |

45" |
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Ornpenenerne MOHTAXKA MAHUITYISTOPa POOOTA HEOOXOIUM MO ABYM TPUIHHAM:

1. Cozganue mpaBUJIbHOTO OTODPAXKEHUS MAHUIYIATOPA POOOTA HA SKPAHE.

2. BBox B xoHTpO/LIEp NHGOPMAIMH O HAIPABIEHUN CUJIbI TAXKECTH.

Pacmmpennas qauHaMudeckasi MOJIETb 0DECIIEYNBALT MJIABHOE U TOYHOE TIEPEMEIEHNEe MaHUTYIATOPA,
pobora, a TakzKe OHa MTO3BOJISIET MAHUITYJIATOPY POOOTa yIAepKUBAThH ce0s B PEKUME CBODOTHOTO

npuBoga. Ilo 3Toit mpryanHe HEOOXOAUMO MPABUILHO YCTAHOBUTH MAHHUIYJIATOP poOOTAa.

BHUMAHUE:
HexoppekrHbiit MOHTaK MaHUIIYJISATOPA POOOTA MOXKET HPUBECTH
K YaCThiM 3alUTHBIM OCTAHOBAM H/UJM K [EPEMEIeHUTO

MaHUIYASTOPa PoOOTa mpu HaxkaTuu KHOMKN CBOOOIHBIM MPUBOL,.

Ecnmu manunyaarop po6oTa yCTAHOBJIEH Ha TLIOCKON MOBEPXHOCTH (CTO U MOJ), TO HE HYKHO
MEHSITHh 3HAYEHUs HA dKpaHe. Tem He MeHee, eCiid MAHUILYIATOP POOOTa yCTAHABJIUBAETCH HA

MMOTOJIKE, HA CTEHE WJIA O[] YIJIOM, TO TapaMeTPhl HeOOXOINMO U3MEHUTH IPHU IMOMOIIY KHOIOK.

Kuonku ¢ mpaBoii CTOPOHBI 9KpaHa MPeTHAZHAYEHBI JJIs HACTPOWKH YT/Ia MOHTAYXKA MAHUTYIATOPA
pobora. Tpu BepxHMe KHOLKM CLIPABA UCLOJb3YIOTCH JJlsd BbIOOpa yria Ha noroike (180°), na

crere (90°), na nony (0°). Knonka Haksion 1mo3Boiisier ycTaHOBUTD IIPOU3BOJILHBIA yTOJI.

Kuonku B HUKHEI 9aCTH IKPAHA UCTIOIB3YIOTCS [IJIsi IOBOPOTA MAHUITYIATOPA pPOOOTA TP MOHTAKE

B COOTBETCTBUM C (PAKTHIECKOI yCTAHOBKOIA.

BHUMAHUE:
Wcnonw3yiiTe mpaBuibHbie mapaMerpbl ycranoBku. Coxpansiite u

3arpyzaiite ycraHOBOUHBIE (hANJIBI BMECTE C TTPOTPAMMOIA.

16.1.3 Hacrpoiika BBOIa-BBRIBOIA

Bua ‘umpasm}. -

U
Bxog Brixog

KpennaHue
digital_inl0] : <Mo ywonariio> A~ digital_out(0] : <o ymonsaHuio=> ~

HacTpoiika digitalin[1] : <Mo ymonuaHuio> digital_out{1] : Prog-Running
CEELESEEERE digital in[2] : 3anycTuts nporpammy digital_out[2] : <o ymonyaHmo=
NepemerHeie digital_in[3] : OctaHoeuTe nporpammy digital_out[3] : <Mo ymonyaHmo>
digital_in[4] : <Mo ymonuaHuo> digital_out[4] : =Mo ymonuaHmo>
Sanycr digital in[5] : <o ymonsaruo> digital_out[5] : <Mo yMonvanio=
VIHETPYMEHT digital_in[6] : <Mo ymon4aruio> digital_out[6] : <Mo ymon4aHmo>

digitalin[7] : <Mo yMonsaHao> digital_out(7] : <Mo yMonyaHmo>
MnaBHeIR nepexon

tool_in{0]  : <Mo ymon-akumio= tool_out[0] : <Mo ymonsarumio>
OTenexusaHue
KorBetiepa

config_inf0] : Asapuitesiii c6poc config_out[0] ; <o yMonarimo>
config inl1] : Asapuiinsit cGpoc config_out[1] ¢ <o yMonuaHmo>
> L=rE configini2] : <M ymonuaHmio= config_out[2] : <Mo yMondaHito>

> Fieldbus config_ini3] : <Mo ymon4anmio= config_out[3] : <o ymondaruo=>

config_inf4] : <Mo ymonHaHuio> config_out[4] : <Mo yMoraHimo>

toolin[1] ¢ <Mo ymonuaHmio> ool out[L] ¢ <Mo ymonsanuo>

config in[S] ;<[ ymonuaHmo> config out(5] : <Mo yMondanmo>

MepenmeHoBaTs BNEMEHT YIPaENEHUA BKNEAKIN «BEOA-BHIEOL»

OHHCTHTD BRAKYEHO v

JlelicTeve B nporpamme

BLICOKUF, KOr 4@ 3aNYLLEHO, N HNSKUF, Kor ., W

CropocTh
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Ha skpane BkHacTtpoiika BBoga-BbIBogaBH momb30BaTEH MOXKET ONPEIEIUThH CUTHAJIBI BBOIA-BBIBO/IA,
1 HACTPOHUTDH JEHCTBUs IPHU IOMOIIK JIEMEHTOB yIpaBieHnsa BKAaIKu BKBBoI-BhiBOIB®.
ITpumeuanue: [Ipu Brarouennom Uurepdeiice cesaszu uncrpymenra TCI (cm. 16.1.10) anasorosbiit

BBO/J MHCTPYMEHTA CTAHOBUTCA HEJOCTYTEH.

Pazaenst Bon n BuiBoz comepkar ciremyompe THIIBI CUTHATOB BBOIA-BBIBO/IA:

e [Tudporbie cTaHIaAPTHBIE OOMIETO HAZHAYEHUS, HACTPANBAEMbBIE ¥ WHCTPYMEHTAIHHBIE
e AmajioroBbie cTaHIapTHBIE OOINErO HA3HAUEHUS W WHCTPYMEHTAIhHBIE

e MODBUS

e Perucrpbi 06uiero HaznadeHus (J0ruyecKue, IeJ04UuC/IeHHbIE U C IIaBaoleii Toukoii) Jocryn
K peructpam OOIIEero HAa3HAYEHUs MOXKET OCYIIECTBIATHCS MOCPEICTBOM MPOMBIIIICHHON

cern (nanpumep, Profinet u EtherNet/IP).

16.1.4 Twun curaaja BBOJA-BBIBOJIA

YT0o6b! OrpaHUIATH KOJTHYIECTBO CUTHAIOB, IIEPEIUCICHHBIX B pa3aerax Beog n BeiBom, HeoOx0amMo
HCIIOJI30BaTh BHIMAIAIOINEe MeHI0 Bul B BepXHeil YacTh 9KpaHa /I U3MEHEHUs OTOOPaKAEMOTO

KOHTEHTa, OCHOBAHHOTO Ha TUIIE€ CUTHAJIA.

16.1.5 Hasmauenue moab30BaTEILCKUX UMEH

17151 6oJIee JIErkoro 3allOMUHAHUS HA3HAYEHUS CUTHAJIOB BO BpEMs PAOOTHL C POOOTOM IOJIL30BATEH
MOTYT TIPUCBOUTH HA3BAHWS CUTHAJAM BBOIA W BHIBOIA.

1. Boibepure HYKHBII CHTHAJ

2. IllenkHuTe 110 TEKCTOBOMY IIOJIIO B HUXKHEH 4acTu dKpaHa, YTOObl IIPUCBOUTH HA3BAHUE.

3. Yrobbl cOpOCUTH HA3BAHME HA, HA3BAHWE 110 YMOJYAHUIO, HAKMHUTE KHOMKY QUUCTUTH.
Perucrp obmiero nazHadenns J02KeH UMETD [T0JIb30BATEIbCKOE HA3BAHNE, 9TOOBI OH OBLIT TOCTYIIEH
B nporpamme (Hampumep, Jjid KoMan sl OXKuJaHue Win yCJIOBHOrO BbIpaykeHus: KoMaH bl Eciin)
Kowmanzapr Oxunanne u Econ onucsisatorest B (15.5.2) u (15.6.4) coorsercrBenHo. VIMeHOBaHHBIE

perucTpnl OOIEro Ha3HAYEHHWsI MOUYT ObITh HadjgeHbl B obmactu Bhibopa Beox mim BeiBom ma

SKpaHe PeJaKTOPa BbIPAKEHUA.

Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

16.1.6 Bxommble/BbIXOIHBIE JIEHCTBAS W YIIPDABJIEHHE HA BKJaJKe BBOI-BBIBOIL

Bxoanbie peiicrus Crangaprabie mudpoBble BXOAHbIE CUIHAJIbI OOIIEro Ha3HAYEeHH 1 B3 U(POBBIX
BXOJJHBIX CUTHAJIA HHCTPYMEHTA, 8 TAKKE BXOIHBIE PETUCTPBI OOIEro HA3HAYEHHsT JIOTHIECKOTO
THUIA ¥ HACTPANBAEMbIE BXOIHBIE CUTHAJIBI, KOTOPBIE HE UCIOJIb3YIOTCS [Tl (DYHKITHIT Oe30macHoCTH,

(cMm. ??7) MOryT OBITH HACTPOEHBI JJIf BBIOJIHEHUS AeiicTBus. J[OCTyIHbIE JeHCTBUS:
¢ 3anycTuTh TEKYIIYIO IPOrPaAMMYy
¢ OCTaHOBUTH TEKYIIYIO IPOrPAMMY
¢ [IproCTaHOBUTH TEKYIIYIO TPOrPAMMY
Kpome T0oro MOKHO HACTPOUTH JIeHiCTBUE J7IsI BKIOYEHNs U OTK/II0YEHHs PesKUMAa CBOOOHOIO

IPpUBOJIA IIPpH BBICOKOM/HI/IBKOM BXOJHOM CHUT'HAJIE. (CXO)KG C UCIIOJIb30BaHNEM KHOIIKH CBO60,ELHOFO

IPUBO/IA C OOPATHOW CTOPOHBI MOJBECHOIO IyJIbTa 00y YeHuUs ).

Borxogublie nefictBus BBIXOIHON CHTHAJ MO YMOTYAHUIO COXPAHSAET 3HAYEHUS TMOCTE OCTAHOBKH

BbIIIOIHEHUS pOorpamMMbl. Jlanubie udpoBble BbIXOAbl MOIYT UMETH JI€ACTBUS BHIXO/IA:
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¢ [Mudporoit BbIXOT,

e Broxon mHCTpYMEHTA

e HacTpamBaemblii BBIXOI

¢ BrixoaHOi CUTHAJ JIOTHIECKOTO TUIA OOIIEro Ha3HAYCHUS
¢ ITudposoii Beixox MODBUS

® AnajIoroBbIii BHIXOH (BBIXOJ, OT MAKCUMAJIBHOIO K MUHUMAJIHLHOMY )
Hoctynuble aeficTBus:

Hwuskuii, korma me 3amymieno : Burxom HU3KMit, KOrga cocTogHue mporpaMMbl BkocTanosmeno B

nan BxrnpuocranoBieHoB.

Boicokwmii, Korma me 3amymieHo : BbIXom BBICOKHIL, KOTIa COCTOsTHHIE TIPOrpaMMbl BKocTanoBieHoBb

nan BrrnpuocranoBieHoBb.

Bricokuii, kora He 3amyIieHo, u HU3KWil, KOrJa OCTAHOBJIEHO : BbIX0m HU3KMil, KOT1a COCTOSHIE

nporpammbl BkocrarnosienoBm nin BrupruocranosieroBib u BbICOKMI BO BpeMsi paOOTHI.

QuemenT yrpaienus Bkiagku BkBeom-BeiBonBmn MOXKHO TakzKe yKa3aTh BO3MOKHOCTD YIIPABICHUS
BBIXOJHBIM CUTHAJIOM HA BKJIaJke BBOI-BBIBOA (TOIBKO IPOrPAMMUCTBI WU TIPOIPAMMHECTBI
1 OTMEePATOPHI) UM OTPAHUYUTH N3MEHEHUE 3HAUEHU ST BBIXOJHOTO CUI'HAJIA TOJIHKO TPOTPAMMOM

pobora.

16.1.7 OrtcaexxkuBanne KoHpeitepa

IIpu mncnonb3oBannu KoHBEHEpa POOOT MOXKET ObITH CKOH(MHUTYPUPOBAH JJIsi OTCIEXKWUBAHUST €10
neukennsi. HacTpoiika orciiekuBanusi KOHBEHepa MPeI0CTABIIAET ONINN 1 KOH(DUTYPUPOBAHUS
pobora Ha paboTy C KOJAOBBIMHE JaTYUKaMU abCOIIOTHOrO IIOJIOXKEHUS U IPUPAIIEHUs (MHKPEMEHTAJIbHBIE),

a Tak>Ke JTUHEHHBIMU U KOJIBIIEBHIMI KOHBeerpaMPI.

[Tapamerpnl KomBeitepa

ukpeMeHTaIbHbIE KOAOBBIE MATYNKHA MOYKHO TOIKJIIOYATH K IUGPPOBBIM BbIxomam oT 0 mo 3.
HekoupoBanue 1udpoBbix curHasioB Bbinosasercs Ha 40 k. C moMoripo KBaparypHoro
JATYMKa [OJIoKeHust (Tpebylolero JByX BXOUOB) pODOT MOXKET OLPEAEIUTb CKOPOCTh U
HampaBJieHne KoHBeliepa. Ecim mampasjeHne KOHBeilepa 0CTAeTCs HEM3MEHHBIM, TO MOXKHO
HCIIOJIF30BATh OMIMHOYHBIN BXOJ, 1J1st OOHapykeuust Bo3pacratomiero, Cragatomntero nin Bo3pacrarore

U CIIaJAI0Imero GpoHTa, KOTOPLII OIIpeIesisier CKOPOCTh KOHBeepa.

AGcomoTHBIE JATYNKU MOXKHO TOAKIIOUNTE Yepe3 curuajg MODBUS. [l sToro TpebyeTcst TpeaBapuTet

koudurypanus uudposoro perucrpa sxogos MODBUS B (pasumen 16.4.1).

JInneiinple KOHBEHEPHI

IIpu BbIOOpE /MHEHHOrO KOHBEHEpa XapaKTEPUCTHKY JIMHUU HEOOXOIWMO HACTPOUTH B YACTH
YCTAHOBKH XAapPaKTEPUCTUKU JJisi ONPEJesIeHNs HAPAaBJIeHUs KOHBelepa. Jlumeiinas geranb
JIOT’KHA OBITH MapaJlyieIbHA HATPABJIEHNIO KOHBeepa, 1 TaM JI0JI2KHO ObITh DOJIHITIOE PACCTOSTHIE
MEKIy IBYMST TOUKAMHU, OMPEAEISIONINMHI JINHEHHYIO geTtab. [Ipu o0ydennn poboTa IBUKEHWUIO
ME2K/Iy ABYX TOYEK BBIIIOJHANTE HACTPOUKY JIMHEHHOU JIeTaau, IOMECTUB UHCTPYMEHT BILJIOTHYIO
K CTOpOHE KoHBeiiepa. Eciin HanmpasieHne XxapakTepUCTUKY JIMHANA OOPATHO HAIIPABJIEHUTO JBUXKEHUST

KOHBeliepa, ucnoap3yiite kHonky OOpaTHOE HAPABJICHUE.

ITone TakTer HA MeTp OTOOpAXkKAET KOJUIECTBO TAKTOB, KOTOPHIE KOJOBBIN JTATIYNK T€HEPUPYET
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BO BpeMs TIepeMeITeHns KOHBeiiepa Ha OIWH MeTP.

TAKTHI Ha 060 OT KOJOBOI'O JaTYUKA
POT ROA a (16.1)

TakTsr Ha MeTp =

27T - paiuyC JAMCKA KOIOBOIO JATYUKA [M]

KosnbrieBbie KouBeliepb

st oTCIeKMBaHUS KOJIbIIEBBIX KOHBEHIEPOB HEOOXOAMMO OIPE/IEIUTh IEHTPAIbHYIO TOUYKY KOHBEepa.

1. Onpenenure NeHTpAIbHYIO TOYKY B paszese Jleramu ycranoBku. 3nadeHue TakTbl Ha
000pOT TOMKHO OBITH KOJIMIECTBOM TAKTOB, KOTOPbIE KOJOBbBIH JTATIYNK T€HEPUPYET, KOTIa

KOHBeHep JIejlaeT OIWH TOJHBIH 000pOT.

2. Boibepure diaxkok [loBopadmBaTh MHCTPYMEHT BMECTE€ C KOHBEHEpPOM, €C/IM OPUEHTAINS
HUHCTPYMEHTA JOJIXKHA COOTBETCTBOBATH KOHBelepy (HanpuMep, eciiu HHCTPYMEHT HAXOJUTCs
MEPIEHINKY/ISIPHO KOHBEHEPY, TO OH COXPAHUT TEPIEHINKYISPHOE TMOJOXKEHUE BO BPEMsI

JIBUYKEHNST).

3. Cuumure ¢naxor IToBopauyuBaTh WHCTPYMEHT BMECTE€ C KOHBEHEpOM, €CJIM OpPUEHTAIWS

MHCTPYMEHTa AOJIZKHA HAXOAUTCA TIOJ YIIPaBJICHUEM TPACKTOPUN.

16.1.8 Ilepemennbre

YcTaHOBOYHbIE NepeMeHHbIe

Mepemennan 3navenne
KpenneHue

HacTpoiika
sE0Aa-ENE0AE

MepemenHsie
3anyck
VIHCTpyMeHT

NAaBHLIA Nepexo

OTcnexnesaHne
KoHBefiepa

) Fieldbus

Cozpars HoBBIi VsMeHnTh 3Ha4eHNne Vaanure

Ilepemennble, cO3IaHEBIE HA YKPAHE TEPEMEHHBIX, HOCAT Ha3Banne BKYcranoBounbie nepeMeHHbIe Bib
M HCIOJB3YIOTCA B KA4eCTBE OOBIYHBIX [MEPEMEHHBIX IIPOIPDAMMbBI. YCTAHOBOYHBIE IIEPEMEHHBIE
OTJIMYAIOTCS, TOCKOJIBKY OHU COXPAHSIOT CBOU 3HAUEHUS JAKe B CIydae OCTAHOBKU W MMOBTOPHOTO
3aIycKa MpOrpaMMBbl, & TaKXKe II0CJie OTKJIIOYEHWS M TOBTOPHOIO BKJIIOYEHUA MAHUIYIATOPA
poGora n/uam 610Ka yrnpasienns. VX HA3BaHWs 1 3HAYEHWS COXPAHSIOTCS BMECTe C YCTAHOBKOIA,

YTO IIO3BOJIAET HUCIIOJIb30BAaTb OJHY WU TY 2K€ II€EPEMEHHYIO B HECKOJIbKUX IIPDOrpaMMax.

CO3paTh HOBBIE YCTAHOBOUHLIE NEPEMENHbIe

Vims 3HadeHne

ivar_1 =

0K OTHMeHa

IToce maxaruss CozzmaTh OTOOparkaeTcsi OKHO C IMpeajiaraeMbIM WMEHEeM HOBOI MepeMeHHO.

,H‘aHHOQ nMA BO3MO2KHO U3MEHUTDL, BBO/ 3HAYCHUA OCYILIECTB/IACTCA KaCaHueM TEKCTOBOI'O IIOJIA.
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Haxxarune xkuomku OK MokeT OBITH BBITOJHEHO TOJBKO €CJIM HCIOJIB3yeMOe WMsi CBOOOIHO B

JAHHOW yCTaHOBKE.

MN3menenne 3Ha9eHNs YCTAHOBOYHOMN TIEPEMEHHOH BO3MOYKHO TYTEM BBLIIETEHUS TIEPEMEHHON B

crucke U HaxkatueMm V3MeHWTh 3HaYeHUE.
g ynasenus mepeMeHHo, BhIOEpUTE ee M HAaXKMUTE KHOIKY Y/IAJIUTh.

ITocsie HACTPORKHU yCTAHOBOYHBIX IIEPEMEHHBIX HEOOXOJAUMO COXPAHUTD yCTAHOBKY, YTOObI COXPAHUTD
koudurypanuio, (cm. 77).

VeTaHoOBOYHBIE IEPEMEHHDBIE M MX 3HAYEHUS ABTOMATUYECKH COXPAHAITCA KazKaple 10 MUHYT.
Ecin nocsie 3arpy3ku nporpaMMbl MJId yCTAHOBKM OOHAPY 2KUTCs OJIHA UM HECKOJIBKO IPOrPAMMHBIX
M yCTAHOBOYHBIX HEPEMEHHBIX ¢ OJUHAKOBBIME HA3BAHUAMHE, IIOJIb30BATENIO IPEJOCTABIIETC B,

BapHuaHT ,ZLefICTBHfIZ UCIIOJIB30BATH YCTAHOBOYHBIC TEPEMEHHBIE C COBHIAJAOITAMU HA3BAHUAMN

BMECTO IPOrpaMMHbBIX UJIH BBIITOJTHUTH aBTOMATUYECKOE MEPENMEHOBAHUE KOHd).TII/IKTyIOH_[I/IX IIEepEMEHHBIX.

16.1.9 3Bamyck

\/ Obuwee \ VIsMeHEH WA He BCTYNAI0T B CUAY A0 COXPHEHNA YCTAHOBKN

Ut ©aiin NPOrpaMMLI N0 yHONuaHUID
Kpennerne ABTOMaTUYECKaR 3arpyaKa MPOrPaMMLI N0 YMOAY3HIO NP BKIOYEHUN POBOTE

HacTpoiika [ 3arpyska nporpamusl no ymoauaHmo:
sEOAa-BLIBOAR

Mepemeribie

ABTOSANYCK MPOrPEMMbI 10 YMOMEHAIO Ha BRASAKE "BHNGAHHTE"
3anyck
Bra. rpaHuLa

UHCTpyMeEHT

MNSBHAIA NEPEXOR v ce iy napameTy ABTOMHULIAE IHIELAH HIKE TAKKE BKKOYEH, POBOT MOXET HAYETE ABHXEHHE DI BKAKNEHHN,

OTcnexnsaHe DiEHHES BYHKUHS AOCTYHE TONLKO B PEMHME AHCTEHUHOHHOID YIPEBASHHS,
KomBeiiepa

> fetanu

ABTOMHHUMANU3ALHA
) Fieldbus

ABTOMATUHECKAR MHILNAAN3AUNA POBOTA MPU BKAIGHEHUA OCHOBHOTO NNTaHNA

ABTOMATUHECKMiA TopMO3 pasbrokupyeT poBoTa

B <Di.Input> v | rpanuua HIN3 v

1. POGOT MOMET HEYETE ABUKEHHE N0 MPHYIHE BHNOIHEHHA NDOLEAYDH OTNYCKAHIA TOPMO3A,

LHHES GyHKLMA AOCTYTHA TONEKO 8 PENHME AHCTAHLAOHHOTD YIPaBNEHHS,

OKpaH 3aITyCKa COIEPKUT HACTPOUKHM JJIsi ABTOMATHIECKON 3arpy3Ku U 3aILyCKa, MPOrPAMMBI TIO

YMOJITHaHUIO U JJ14 aBTOMAaTUYECKOMN MHUNUAJIU3aIU MAHUITYJIATOPA p060Ta BO BpeMd BKJIIOYE€HUA.
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BHUMAHUE:

1. Tlpu  BBIKJIIOYEHHOW  aBTO3arpy3Ke, ABTO3AIyCKE U
ABTOMHUINAIA3ANNA POOOT BBHIMOJHSAET TPOTPAMMY Cpasdy
OCJIe BKJIIOUEHUs OJIOKA, YIIPABJIEHNS, €CJIN BXOIHBIE CUTHAJIBI
COOTBETCTBYIOT 33aJaHHOMY YDPOBHIO curHaja. Hampumep,
repexo/i KpOMKIA MapKepa K 3a/IJaHHOMY yYPOBHIO CHUTHaJIa He

TpebyeTcsi B JIAHHOM CJIyvae.

2. ByapTe OCTOPOXKHBI €C/TM yPOBEHb CUTHAJIA YCTAHOBJIEH HA
HU3KUNU yposes. Bxoamble cuTHAIBI TO YMOTIAHUIO
HA3KWE, 9YTO IPUBOAUT K ABTOMATUYECKOMY BBIIOJHEHUIO

nporpaMMbl 6€3 MpUBEAEHNS B J€HCTBHE BHEITHUM CUTHAJIOM.

3. Urobsr 3amycruTh  mporpamMmy € 33efiCTBOBAHHBIM
aBTO3AITyCKOM W ABTOHUIHMAIA3ANMEH, POOOT IOJIKEH OBITh B

pexunmMe JUCTAHIIMOHHOTO yIPaBJICHUA.

3arpys3ka mporpaMMbl 3aIyCKa

IIporpaMmma o yMOT9aHUIO 3arpyzKaeTcs MOCae BKJIOYeHus Osioka ympasienus. Kpowme toro,
BBITIOJTHSIETCS] ABTOMATHYECKAs 3arpy3Ka MPOrPAMMbl 0 YMOJYAHWIO HTPU OTKPBITOM 3KPAHEe

Banycrurh nporpammy (cM. 14) u OTCyTCTBUHU 3arpyzKEHHON TPOrPAMMBI.

3amycK mporpamMMBbl 3aIyCcKa,

ABTOMaTHYECKUiT 3aITyCK TPOrPAMMABI [0 Y MOJTYaHUIO BHITIOIHAETCS C 9KPaHa 3aMyCTUTH TPOrPaMMYy .
B ciydae 3arpy3ku mporpaMMbI 0 yMOJTYaHUIO U OOHADPYKEHUS TIepeIadn BHEIITHETO CUTHAJIA, TTO
[1epexo/ly KpOMKU MapKepa BbIIIOJIHAETCA aBTOMAaTUYeCKUil 3allyCK IIPOIPaMMbl 110 YMOJIYaHUIO.
Bo Bpems 3amycka TekyInmii yPOBEHb BXOHBIX CHTHAJIOB OCTAETCS HEOMPEIeJeHHbIM. BbIbop
repexojia, KOTOPhIil COOTBETCTBYET yPOBHIO CHUTHAJIa BO BpeMsd 3allyCcKa, HEMEJJIEHHO IPUBOJIUAT
B JeiicTBue mporpammy. Kpome Toro, BRIXOD W3 KpaHa 3ayCTUTh MPOTPAMMY WJIA HAYKATHE
KHOIIKM OCTAHOBA HA [TAHEJIM WHCTPYMEHTOB OTKJIIOYaeT (DYHKIMIO aBTOMATUIECKOI'O 3AILYCKA, /10

IIOBTOPHOI'O HazKaTHUA KHOIIKHU 3allyCKa.

ABTOMaTHUeCKAS WHAITMAJIAZAIIASA

Manumnynarop poboTa MPOXOJAUT ABTOMATHYIECKYIO HHHUNHAIM3ANNio. IIpm 3amaHHoil mepemade
BHEIITHETO CUTHAJIA 110 TTEPEX0/LY KPOMKY MAPKEPA BHITIOIHIETCS MOJTHAS MHUIMAIN3AIINST MAHUATYIATOPA
poboTa HE3aBUCHMO OT OTOOPArKAEMOr0 SKpPaHa.

[Mocsenueit crajuweil HHUIMATU3ANMA SABJISETCA OTIYCKAHUE TOPMO3a. BoO BpeMms OTILyCKaHWsI
TOPMO3a MAHUIYJATOP pOOOTAa BHINOIHSET HEOOBINOE IBUYKEHHE W U3AeT Imenadkun. Kpoue
TOTO, €CJIM yCTAHOBJIEHHBIE MAPAMETPhI MOHTAXKA HE COOTBETCTBYIOT (DAKTUIECKOMY MOHTAXKY
(cornmacHo JAHHBIMU JATYUKA), HEBO3MOXKHO BBIMOJHATH ABTOMATHIECKOE OTITYCKAHUE TOPMO30B.

B rakowm cirygae HeOOGX0IUMO BBINOJTHATH HHUAITUATU3AIKIO PODOTA BPYYHYIO Yepe3 SKPAH HHUIHATH3AINN
(cm. 77).

Bo Bpems 3amycka TekyInuii ypOBEHb BXOIHBIX CHTHAJIOB OCTAETCS HEOMpeIdeseHHBbIM. BbIOop
[IePEx0Jia, KOTOPbIA COOTBETCTBYET YPOBHIO CUI'HAJA BO BPEMs 3aIyCKa, HEMEJIEHHO PUBOIUT

MHUIIAIU3AINI0 MAHUITYJIATOPA podoTa.

CB3
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16.1.10 Mucrpyment

\/ Obuee NHTeptheiic cBsIM WHCTPYMeHTa

Ut

WHTepdeiic cBAZM UHCTPYMeHTa NO3BONAST YCTaHaBMBATE CBA3L C MHCTPyMeHToM Bes HapysHoil NpoBoaKN
Kpennerme

- 1., EoesiMe AaiHof ByHKLAH OTKAOMNT aHa Rof oBie B0k WHCTRyHeHTa
HacTpoiika ! ik tin A etpy
BBORa-BHIB0AA

MepemeHHLIe BrARYATH OTKRIOYHTH

3anyck

CKOPOCTH ABOMIHOR Mepe Aat 115200 v

UHCTpymeHT
YeTHocTs HeT -

TMN3BHEIA NEPeXOA  Cronosbie GrTsl 0ANH -

Orenemuparue | CUMEON BesaeiicTaus RX 1.5

KoHBeliepa

Cumgon BesgeiicTams TX 3.5

Nurepdeiic casu uncrpymenta (ICI) akrusupyer cBa3b poGOTa ¢ yCTAHOBJIEHHBIM HHCTPYMEHTOM
Yepe3 aHaJIOTOBBIH BXOJ WHCTPYMEHTa poboTa. DTO MCKIIOTYAET HEOOXOIMMOCTh MCTOIH30BAHNS
BHEIIIHE TPOBOJIKU.

[Tpu Brurouennn UnTepdeiica cBsA3u HHCTPYMEHTA BCE AHATIOTOBBIE BXOAbI HHCTPYMEHTA CTAHOBSITCS

HEJTOCTYTTHBIMHA.

Bxrouenune naTepdeiica CBA3M MHCTPYMEHTA

1. Ha skpane Polyscope maxkmure kuonky BrBkiountsBibs, 9TOOBI M3MEHUTH MapaMeTphb

CKOPOCTH ,ZLBOI/I‘-IHOI‘/'I nepegavun, Y€THOCTU U CTOITOBBIX OUTOB.

2. B cOOTBETCTBYIONIMX PACKPBIBAIOIIUXCSA MEHIO BHIOEPUTE TTOAXOISIIIE 3HAUEH . BhI MOXKeTe
u3menuTh napamerpsl Gynknuu Ilepegada u nonyvenune Oe3meiicTBUs B CUMBOJIAX, HAXKAB

Ha TEKCTOBOE II0JIe U BBE€Jd HOBOE 3HAYEHUE

3. Haxxmure kaonky Orkiaounth, 9rodbl orkaoanTs TCI.
[Ipumedanue: JlroObie n3MeHeHNsT B 3HAYEHUSIX MTHOBEHHO OTIIPABISIOTCS K WHCTPYMEHTY.
Eciu kakue-mnb0 3HaUeHNs YCTAHOBKY OTJIMYAIOTCS OT T€X, KOTOPhIE HHCTPYMEHT MCIOJIb3YeT,

HAa dKPaHe 0TOOPAKAETCH [PE/IyIIPEXKICHHE.

OTKJITIOYeH aHAJOTOBBIN BXOJ,
ITpu Brtouennn NCU aHaI0roBBIi BXO MHCTPYMEHTA, CTAHOBUTCS HEIOCTYTHBIM 11st HacTpoiiku
BX0/Ia/BbIX0/Ia YCTAHOBKY U HEe 0TOOPAXKAeTCs B CIIUCKE BXOJOB. AHAJIOrOBBIN BXOJ, UHCTPYMEHTA
TaKKe HEJOCTYIIEH JJjIs MPOrPaMM, & TaK2Ke TMapaMeTphbl u Bbiparkenus KuTaHus.
B pasznene Bxoz mHCTpymeHTa Bxo7a/BBIXOAa BMECTO aHAJIOTOBBIX 3HAYEHWH OTOODAsKAIOTCS

11apaMerpbl, 1I0Jly4YeHHble OT yCTPOicTBa.

16.1.11 TLnaBublit epexo MeXy peKuMaMu 0e30TaCHOCTH

ITpu mepekgovYeHnn MeXKIy pekKuMaMu 0€30MACHOCTH BO BPEMsA COOLITHH (BXOIHBIE TAHHBIE

OIPAHUYEHHOI'O PEKUMA, [IJIOCKOCTH CPAOATHIBAHUS B OIPAHUIEHHOM PEXKIME, IIPEI0XPAHUTEIbHBIN
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OCTaHOB, TPEXTIO3UITHOHHOE YCTPONRCTBO BKIIIOUEHNS ), MAHUITYJIATOP POOOTA CTAPAETCSA UCTIOIb30BATh
0,4 ¢ mns co3manust BrmiasHoroBm mepexoma. IloBemenme cymecTBYIOmEro mpuMeHEHHsT He
M3MEHEHO, ITO COOTBeTcTByeT BKaKecTko# B HacTpoiike. HoBbie (haitabl yCTAHOBKH IO Y MOJTIAHITIO

nMeioT BknnasayoB®s HaCTpOKYy.

PerynupoBka HaCTPOEK yCKOpPEHUst/3aMelj1eHusi

1. B BepxHEM KOJIOHTUTYJIE HAXKMHUTE YCTAHOBKA.
2. B menio ciesa o O6inee, Boibepure IlnaBHbIi mepexos.

3. [na Gosiee BHICOKOrO 3Ha4YeHUs yCKOpeHust /3amemnienus soibepure 2Kecrkuil pexum

nim BeioepuTe I1maBHBIN pexkuM i OoJiee TIaBHOTO, CTAHIAPTHOTO MTEPEX0Ia.

16.2 Bbezomacuoctn

Cwm. pazgen 13.

16.3 [erann

2 P 0

&

» obmee Rerann
OcHoBaHMWe

< OcHoBaHie

> Ee30NacHocTh
@ MHcTpyment

o Todka

/s ’_-'-—_|

@ MnockocTs

) Fieldbus

Heranb siBiisiercst 0ToOparkeHueM 00beKTa, KOTOPOMY 33/IaeTCs HA3BAHUE 7St JATbHEHIIEro nCIoIb30BAHNS
U [I03UIIUA B IIECTUMEPHOM IPOCTPAHCTBE (II0JIOXKEHUE U OPUEHTAIUs) OTHOCUTEILHO OCHOBAHK S

pobora.

HexoTopbie BcioMoraTeibHbIE 9acTH MPOrPAMMbBI POOOTA COAEPIKAT IBUKEHUST, KOTOPBIE BBITOTHSIIOTCS
OTHOCHTEJIbHO KOHKPETHBIX O0bEKTOB MOMHMO OCHOBaHHWs MaHHILyJsitopa pobora. K rmakum
00BEKTaM OTHOCSITCST CTOJIBI, IPYTHe MAIINHBI, 00pabaThIBAEMbIE €T, KOHBEHEPHI, I1aT(OPMBbI,
BUIEOCHCTEMBI, 3arOTOBKYU WJIU T'PAHUIBI, KOTOPbIE HAXOAATCA BOKDPYT MAHWITYJISATOpPA POOOTA.

Pobor Bcerpa umeer JiBe npeBapuresibHO 3aJaHHble gerasin. 1lojiokenue Kaxk o0 1eTaiu Ope/Iesisercs

KOH(pHTryparueit MaHUIyIATOpPa podoTAa:

¢ Jlera/ib OCHOBAHHS OIPEIENACTCH C IIOMOIIBIO HAYAABHOM TOUKHU B LEHTPE OCHOBAHUA POGOTA
(cM. puc. 16.1)
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e JleTayshb MHCTPYMEHTA OTIPEIENIAETCS C TIOMOIBIO HAYAIbHOM TOYKHM B TIeHTpe Tekymei [[TU
(cM. puc. 16.2)

Figure 16.1: Hderans OcuoBamue Figure 16.2: Herans Nucrpyment (ITTIH)

[Tonb30BaTEIbCKHE JETATN PACIOJIOKEHBI COTJIACHO METO/IA, KOTOPBII HCIIOIB3YeT TEKYIIee MOJIOKEHIE
THU B paboueit 061acTH. ITO O3HATAELT, YTO MOJH30BATETN MOTYT 33/1aBATh METOIOM OOy UYEHUST
PACIIOIOKEHUsT JeTaseil, UCIOMb3ysl PEKUM CBOOOTHOTO IPUBOIA WM TOTIKOBBINA PEKUM st

TepeMereHns PodoTa B HeOOXOTUMOe MOTOXKEHHE.

Cymecrsyer Tpu pasubix crpareruu (Touka, JIurus u I1I10CKOCTD) /11 ONIPEJe/IeHUS TIOJI0KEHU ST
metasu. BpiOOp HawIydineil CTpaTeruu Ijis KasKIO0TO Caydasi 3aBUCUT OT THUIA HCITIOIb3yEeMOro
obbekTa u TpeboBanmii TOYHOCTH. B 1e0M JeTasib, HOCTPOEHHAs HA HECKOJIbKUX BXO/IHBIX
roukax (JIunug u [lnockocTs), npeanoyTuTebHE, eCiu 370 BO3MOXKHO JIJ1s BHIOPAHHOIO OObEKTA.
s Gojiee TOYHOrO OMpEIE/IEHUsT HAPABIECHUS JIMHEHHOTO KOHBEHEpa OIMpPEe/IuTe [IBe TOUKHU
Jluunu metann HA MAKCUMAJIBHO YIAJEHHOM paccTosHmu. Todka merajm Tak»Ke MOKeT ObITh
KCIIOJIb30BAHA [IJIs OIIPEJIeJIEHUs JUHEITHOrO KOHBe(epa, HO IIOJIb30BATENb JOJ2KEH HAIIPABUTH
IITU B nampapiennu ABHUKEHNS KOHBeepa.

Wcnonp30Banre HECKOJIBKUX TOYEK JIJIsl OTIPEIE/IEHNUST TOJI0YKEHNH CTOJIa 03HAYAET, 9TO OPUEHTAIIHS
OCHOBBIBAETCS HA TIOJIOKEHUAX, a He Ha, opuenTarun oanoit IITU. TpymaHee onpeaemnTh OpueHTAITHIO
omuoit IITU ¢ BBICOKO# TOYHOCTHIO.

Yrob6bl y3HATH GOJIbIIE O PA3IMYHBIX METOJAX ONpelesieHus Jeranu, cM. (pasgenbr: 16.3.2),

(16.3.3) u (16.3.4).

16.3.1 Ucnosb3oBanue pyHKIIMU

Ecau B ycranoBke ompejeneHa meTanb, K Hell MOXKHO OOPATHUTHCS W3 MPOrPaMMbI poOOTa st
CBA3BIBAHM JBUKeHUil pobora (mampumep, komanabl MoveJ, Movel u MoveP ) c¢ merasbio
(em. pazmen 15.5.1). DT0 MO3BOJAET OCYIIECTBUTH OBICTPYIO AJANTAIMIO TPOrPAMMBI PODOTA
(HapuMmep, UpU HAJIMYMU HECKOJbKUX POOOTU3UPOBAHHBIX CTAHIMIA, DU lIEPEMeLeHrd 0ObeKTa
BO BPEMSI BBIIIOJIHEHUS IPOrPAMMbI UJIH [IPH IIOCTOSHHOM TI€PEMeIeHrU 00bEeKTa B IPOCTPAHCTBE).
Baiaromapst HacTpoiiku getanu Ajisg 00bEeKTa, BCE TIEPEMEIEHNUs B TPOrpaMMe, CBI3aHHbIE C 00bEKTOM,

COOTBETCTBEHHO U3MEHAIOTCA. UToObI HAlTH Apyrue npuMepsl, cM. (pasgenst 16.3.5) u (16.3.6).

Jerayn, HACTPOEHHBIE KAK MTOIBEPTaEMbIe BCTPSICKE, TAKIKE ABJISIOTCS MOJIE3HBIMA WHCTPYMEHTAMU
IPY PYYHOM TIepeMeliennn poboTa Ha Braaake [lepemectuts (pasmen 17) win Ha SKpaHe n3MEHEHUs
nosnoxkenus (M. 17.3.1). Ecau neranb Boibpana B kadecrse ucxonnoil, kaonku BxIlepememenue
nHCTpyMeHTaBm mist mepemernenusi u Bpalienus OyayT padoTarb B BHIOPAHHOM MPOCTPAHCTBE
nmeramu (cm. 17.3) u (17.1), cuursiBas xkoopauuarsl IITU. Hampumep, e€ciiu CTOJ ONpeIeieH B

KadecTBe JIETAJM U BBIOPAH B KadecTBe HCXOmMHOro BO BKaske BrllepemectursBmb, TO crpenkn
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riepeMernennst (BBepX /BHU3, JIEBbI /IPABKIil, BIiepe]/Ha3a,1) epeMecTsiT poboTa B TAHHOM HAITPABIEHUN

orHOCUTENHHO cTosia. Kpome toro, kKoopauaarsl IITY Oyayr B pamMkax cTosa.

e B Jepese ;[eTaneﬁ BbI MOXKETEe TMepenMeHoOBaTh TOYKY, JIMHUIO WJIN TIJIOCKOCTH, HAaXKaB Ha

KHOIIKY C KapaHJAIIOM.

* B nepese perasieil Bbl MOXKET€ yJIaJUTh TOYKY, JIMHUIO MM ILJIOCKOCTH, HAXKAB HA KHOIKY

BxVYranursBs.

IloaBepraercs Tpscke

Ykaxkure, JOJKHA JId BRIOPAHHAS JIETAJb [IO/IBEPraThCs BCTPACKE. DTOT MAPAMETD OIPeJIeisier,

Oyaer Jin JaHHAS IeTajlb OTOOPayKaThCsa B MEHIO Jeraseil Ha sKpaHe [lepemecTuTsh.

Wcnonw3opanune kuouku Brllepemecturs pobora crogaBm

Haxxmure knonky Ilepemecturs pobora cioa, ITOOBI TEPEMECTUTH MAHUITYIATOP POOOTA B HAIIPABICHUN

BBIOpaHHOil meranm. B KoHIE nmepemertenus cucteMbl koopauaar gerann u LITU coBmaayT.

16.3.2 /1o6aBUTH TOUKY
Haxxmure xkuonky Touka, 9T00BI JOOABUTH TOYKY B YCTAHOBKY. TOYKa Ompemenser TPaHUIbI
0e30macHOCTH WJIH TJIOOATHHYIO UCXOAHYIO KOH(MUTYPAIMI0 MAHUIYIATOpa podora. llomoxenue
TOYKH ONpeJIeisseTcs Kak mojoxkenne n opuentamus [[TU.
> oouss [r— —
T - Touxa_1
WNHCTpyMeHT
g
) o
/ Nannn
© MnockocTe
) Fieldbus
[ epenecms cona || e sry romy |
CKopocT, (C—
16.3.3 Jlobapaenue jimHUN
Haxxkmure kuHonky JIutust, 9T00bI 100ABUTH JIMHUIO B YCTAHOBKY. JIWHUS OMpenenser TpaeKTOPHIO
JBU2KeHUs pobora. (HalpUMep, LIPU UCIIOIb30BAHUM (DYHKIMK OTCIeKUBAHUs KOHBelepa). Jlunus
| onpenensiercs Kak OCh MeXK/Iy AByMs TOYKamu jerasu pl u p2, Kak moka3aHo Ha pucynke 16.3.
Ha pucynke 16.3 och, maymas or mepBoil TOYKH KO BTOPOil TOUke, obpasyer och Y B cuCTEME
koopauHar uauu. Ock Z onpenensercs mpoekiuei ocu Z Touku pl Ha MI0CKOCTD, IEPIEHIUKYISPHY O
smann. [lookeHne CucTeMbl KOODINHAT JIMHUY COBIAIAET C TOJIOXKEHHEM TOYKH pl.
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> obuee Deranu
@ vHcTpymenT
7

+ | Towka_l

* | Touka_2 +

- Touka

4 Tavnn

@ MnockoeTs

fi

=

Nepemectuts coaa

16.3.4 IlnockocTs

BribepuTe mI0CKOCTD eciin TpeOyeTCs CUCTEMA KOOPINHAT C BHICOKOH CTEIEHBIO0 TOYHOCTHU, HATPUMED,

upu pa60Te C BpJgeoCucCreMmaMu UJIn IIPDKU BbIIIOJTHEHUH ,D;BPI)KQHI/II‘/'I OTHOCHUTEJIbHO CTOJIA.

Jobasyienne mIOCKOCTH

1. B pazzene BkYcranoskaBm BeibepuTe pasmen deram.

2. B pazmene Bx/lertamuBm HazkmuTe KHONKY ILnockocTs.

Hacrpoiika miockocTu
IToce HakaTusi KHONKW [IJIsT CO3JAHWST HOBOW IJIOCKOCTH HA YKPAHE MOSBUTCS OKHO, KOTOPOE

IIOMOZKET BaM CO3JaThb IIJIOCKOCTb.

1. Boibepure HAYATBHYIO TOYKY
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2. IlepemecTture poboOTa, 9TOOBI 331aTh HAMPABJIEHUE TOJOKUATEIHHON OCH X TIIOCKOCTH

3. IlepemecTure poboTa, YTOOBI 33/aTh HANPABJIEHNE MTOJIOKNATEIBHON OCH Y TIJIOCKOCTH

II10cKOCTD OMpeessieTCst TPABUIIOM TPABOM PYKH, TO €CTh OCh Z ABJIAETCSA BEKTOPHBIM ITPOU3BEIEHIEM

oceit X n Y, Kak MOKa3aHO HUKE.

IMPIMEYAHUE:
Bbr MoxKeTe 1HOBIOPHO HACTPOUTH ILJIOCKOCTH B IIPOTUBOLIOJIOZKHOM

HAIPABIEHUH OCH X, €CJIH BbI XOTHTE, ITOOBI OOBITHOE TIOJIOKEHIE

IJIOCKOCTH HAXOWJIOCh B OOPATHOM HAIPABJICHWH.

Y0661 KBMEHUTD CYIIECTBYOIIYIO IIOCKOCTD, BRIOEPUTE IJIOCKOCTD U HAKMHUTE KHONKY BKI3MeHnTH

IIOCKOCTHEBH. 3areMm BbImOJHUTE Ha,CTpOfIKy HOBOM IJIOCKOCTHU B TOM K€ OKHE.

16.3.5 Ilpumep: Pyunoe obHOB/IEHUE JeTa/N JIjI1 HACTPOUKH MPOrPAMMbI

PaccmoTpute ciydait, rae HECKOMBKO JacTeil TporpaMMbl poO0OTa CBSI3aHbBI CO CTOIOM. Ha pucymke

16.4 mokazaHo TIepeMelIenrne 3 KOHTPOJIBLHON TOYKA Wpl B TOUKy wp4.

s mpuMeHeHus TpedyeTcs MOBTOPHOE UCIIO/IH30BAHNE TPOTPAMMBI P HECKOJIHBKUX YCTAHOBOK
poboTa, ecan MOJIOYKEeHNEe CTOJIa MMeeT He3HAUNTeSbHbIe OTanuns. llepemernienne OTHOCHTEIHHO
croJia siBjisiercs uaeHTuIHbIM. Qupesesns noJioKeHue cTojia B Kadecrse jgeranu P1 B ycranoBke,
mporpamMma ¢ momoisio Komauasl Movel,, HacTpoeHHast OTHOCHTETBHO TJIOCKOCTH, MOXKET OBIThH
JIET'KO 33/1efiCTBOBAaHA HA JOMOIHUTEIHHBIX POOOTAX ITOCPECTBOM IIPOCTOr0 OOHOBIEHUST (PAKTHIECKOTIO

TIOJIOZKEHUA CTOJIa B YCTaHOBKE.

JlarHas KOHIIENITUS TPUMEHNMa KO MHOXKECTBY JIeTaJIeil /T CO3/TaHUs YHUBEPCAJIBLHON TPOTPAMMBI,
KOTOPasi MOKET BBIIIOJHATH OJHY M Ty 2K€ 3a/1ady BO MHOIHX PODOTaX, JaKe €CJIU yCTAHOBKH

HMEIOT Pa3HbIE OJIOXKEHUs B pabovyeM MPOCTPAHCTBE.

16.3.6 Ilpumep: Jdunamudeckoe 0OHOBJICHHE MOJIOKEHUU JETATH

K mpumepy, cxoxwuit ciaydail ¢ mepeMernieHreM poboTa 1Mo OIMPEeIeIeHHON TPAEKTOPUH B BEPXHEH

9aCcTU CTOJIA JJIsd BBIIOJIHEHUS ONpeeseHHol 3aa4du (cM. 16.5).
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IIporpamma pobora

Movel
S1

MoveL # Heranb: P1_var
wpl
wp2
wp3
wp4

p
wp2

wpl

P1

o
wp3

51

]
wpd

Figure 16.4: Ilpocrass mporpamMma € 94eTbIPbMs KOHTPOJBHBIMM TOYKAME 10 OTHOIIEHWIO K ILJIOCKOCTH

bYHKINNT OOHOBIAETCA BPYIHYIO TIOCPEJICTBOM M3MEHEHHUs (DyHKIIH

Pl

Figure 16.5: Komanma Movel. ¢ 4eTbIpbMsi KOHTPOJIHHBIMU TOYKAMHA OTHOCUTETHHO TIJIOCKOCTH JIeTATN

JIBm>KeHme OTHOCUTEIBLHO fAeTann Pl moBTOpsieTcss HECKOIBbKO pas3, KaXKIblil pa3 co CMeIIeHueM o.

B nannom npumepe 3ajannoe cMennenue cocrasiser 10 cym B Hanpasiaenun Y (cM. pucynok 16.6,

cvemenus O1 u 02). Dro mocruraercs 3a cuer ucnosib3oBanus, GpyHkuuii cuenapues pose add()

usu pose_trans() s ynpaBjieHus IEPEMEHHOIA.

[Iporpamma pobora
Movel]
wpl
y = 0,01
o = p[0,y,0,0,0,0]

P1_ var = pose_trans(P1_var, o)

MoveL # Herans: P1_var
wpl
wp2
wp3
wp4

Figure 16.6: IIpumenenue cmernenns K MIOCKOCTU JAETAIN

Moo TEePEKJII0IATH Ha JAPYTYIO J€TaJIb BO BpEMs BBITIOJTHEHUA IMTPOTPaMMbl BMECTO ,HO6&BJI€HI/IH
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CMeINeHUs. DTOT CIydail TOKa3aH B MpuMepe HukKe (CM. PUCYHOK 16.7), rme ucxomHas JeTasib

st komasaael Movell P1 var moxker mepeksiogarbes Mexkay AByMs miockoctsamu Pl u P2.

IIporpamma pobora
Movel
S1 wpl °
ecan (mmudporoii _exox [0]) Torma e :
P1 var =P1 5
NHaYTe wp3
P1 var = P2 ®
MoveL # Herans: P1_var
wpl
wp2
wp3
wp4

P2

Figure 16.7: Ilepekntouenne ¢ OAHOM MIOCKOCTU JETATN HA JPYTYIO

16.4 Fieldbus

3/1ech MOXKHO 3aJ[aTh PsJl CETEBBIX MPOTOKOJIOB MPOMBIIIJIEHHOTO KOMIIBIOTEPA, HCIOIb3YEMbIX
JIJTsI PACIIPEJIESIEHHOrO YIIPABJIEHHS B PEXKIME PeabHOr0 BpeMeHH, KoTopbie npuauMaer PolyScope:

MODBUS u Ethernet /TP

16.4.1 Hacrpoiika Beoga-seisoga MODBUS

Hacrpoiika 10 knwenta MODBUS

A/ Fieldbus

MODBUS

EtherNet/IP

Tun Anpec un 3uavenne
PROFINET

® Fucarenerm -1 | woomus o
® Ldsososeon v J wooeus

NobaBute HOBLIH cHrHan

[& nokasate gonoaHuTensHee napameTpel OBHOBUTE €CIMCOK

Ha sToMm sKpane MOXKHO HACTPOUTH CUTHAIIBI BBOJA-BbiBOA KiuenTa (Macrepa) MODBUS. Ioakitouenus

k cepepam MODBUS (uau gonoiHUTEIbHBIM yCTPOMcTBAM) 0 3a1anubiM 1P-agpecam MoryT
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OBITH CO3/IAHBI C MCTIOIH30BAHNEM BXOIHBIX /BBIXOJAHBIX CUTHAJIOB (PETMCTPOBBIX WIIH (D POBHIX ).

Nms KazKI0ro CuriaJjia YyHHKaJIbHO€, 9TO IIO3BOJIAET KMCIIO/JIb30BaTh UX B IIPOIrPaMMaXx.

O6HOBUTDH

Hazkmure nannyio KHOLKY Jijist 0OHoB/eHus Beex nogksodennit MODBUS. O6nosjieHne oTkiitodaer

u cHoBa noaxaoyaer sce moaysn MODBUS. Bes crarncruka odminaercs.

JlobaBuTh MOIYIIH

Haxkmure nannyo KHONKY ajs gobasnerus Hosoro moxyias MODBUS.

YraanTh MOTYIb

Haxmvure mamnyio KHOIKY, 9T00bl yaaauth Moayas MODBUS u Bce curnamnbi, 1o6aBieHHbIE B

9TOT MOIYJIb.

YcranoButh IP-anpec Mmomyms

B nammom pazgene orobpaxkaercs IP-agpec momyns MODBUS. Haxkmure 3Ty KHONKY, 9TOObBI

U3MEHUTH €T0.

ITocnemoBarebHBIN PEKIM

JocrynHo, ToIbKO ecyiu BuiOpano Ilokazars gomoHuTe/IbHbIEe apamerpbl (cMm. 16.4.1). BoiGop

sroro duaxkka BeiHy)Rmaer kauenta MODBUS noxkmarhes orBeTa, MpeXKae deM OTIPAaBJIsTh
CHEMYIOMUN 3ampoc. IDTO PERUM TPeOyeTcs JJjisg HEeKOTOPBIX OJIOKOB IMPOMBIIIIEHHBIX IIHH.
Bxiouerue JaHHOTO MapaMerpa MOYKeT TOMOYb IPY HAJTNYNN HECKOJIBKUX CUTHAJIOB, a YBEJINIEHUE
YacTOThI 3aIPOCOB MPUBOAUT K OTKJIIOUeHnio curHasa. Obparure BHUMaHUE, 9TO (hakTrdeckas
YaCTOTa CUTHAJIA MOXKET OBIThH HUXKe 3aTIPATTITBAEMOit, KOT/Ia B TIOCIEIOBATEIHLHOM PEKIMeE OTTPe/IeIAeTCs
HECKOJIbKO curHAIOB. PAKTUYECKYIO YACTOTY CUT'HAJIA MOXKHO IOCMOTPETHh B CTATUCTUKE CUTHAJIA

(em. pasgen 16.4.1). MNuaukarop CUrHAJIA CTAHOBUTCS YKEJITHIM, ecid (baKTUYeCKas 4acroTa

CUTHAJIa MEHBIIIE ITOJIOBUHBI 3HAYEHU A, BbI6pa,HHOFO 13 PACKPBIBAIOIIETrOCA CIIUCKA BxYacroraBm.

JobaBuTh curHas

Haxkmure qanayio KHOIKY J1Jisi JI0OABJIEHIS HOBOT'O CUIHAJIA K cooTBeTcTBYIoIemy moayaio MODBUS.

YiaauTh CurHasl

Haxmvure nammyio kaonky st ynaigenws curaaga MODBUS u3 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 moxayns MODBUS na karyiike, yKa3anuo#l B aJpecHOM mnojie curuasna. Vcnosb3yercs

ko1 dyukimu 0x02 (qUCKpeTHbIE CYUTHIBAIOIIUE BXOJbI).

ITudposoii Bbixox, udposoit Bbixos, (Karymika) — 370 OMHOOUTOBASA BEJMYUHA, KOTOPAs MOKET
MPUHAMATH BBICOKOE WJIM HU3KOE 3HAYeHwe. Kcam mojb3oBaTesh He 33/1aJ1 3HAYEHUE STOrO
BBIXOJA, OHO Oyzmer cuuTbiBaThcs n3 Momyias MODBUS. 9To o3Hauaer, 9To WCIOIB3YeTCst

kox dynkuuu 0x01 (cumrbiBarommx Karyiek). Eciu ycraHoBKa BbIXOAA OCYILECTBIISETCS
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mporpaMMoii poboTa WIn HayKaTHeM KHOMKH 3a/1aTh 3HAYEHWE CUTHAJA, TTOC/e 3TOro Oyaer

uciob3oBarbes Ko, Gyukuuu 0x05 (3anucbiBamonas OJIHOBUTKOBAsS KATYIIKA).

Bxon peructpa Bxon permcrpa — 370 16-0MTOBasi BeIWUWHA, KOTOpPasi CUNTHIBAETCA W3 aJpeca,
yKa3aHHOro B azpecHom noste. Ucnosnb3yercs kon dyukiuu 0x04 (cuuThbiBarome BXOIHbIE

PErucTphl).

Beixon perucrpa Boixox perucrpa — 310 16-6mTOBasi BEIMNINHA, KOTOPYIO MOXKET 33/1aTh T0JIH30BATEb.

Ecin 3Ha4enne TaHHOTO PErncTpa He 33/1aH0, OHO OY/IeT CUUTHIBATHCS U3 YAAJIEHHOTO MOTYJIs

MODBUS. 9to o3nauaer, uTo ucnoab3yercs ko dbyukiun 0x03 (CuuThIBAIOIINE YIEPKUBAIOIINE

peructpsl). Eciu ycraHoBka BbIXOJa OCYILECTBJSIETCs IIPOIPAMMOIl pobOTa WM B IHOJIE

3aarh 3HaYEHUE CUTHATIA, TIOCJIE TOr0 OyIeT UCIoJib30BaThest Koa dynkimu 0x06 (3anuchiBaroiias

OIHOBUTKOBAsS KATYIIKA) /I YCTAHOBKY 3HaUeHUs yaasnennoro momyias MODBUS.

YCcTaHOBHUTH aIpec CUTHATIA
Hauuoe nosie orobpaxkaer aapec Ha ynasenHoMm cepsepe MODBUS. C momorrpio 3KpanHOro
mudpoBoro 6y10Ka BbiOepuTe Apyroit azpec. JlomycTumble ajapeca 3aBUCAT OT TPOW3BOIUTEIS
n xkoudwuryparun moayias MODBUS.

YceraHoBUTH UMSI CUI'HAJIA,

YcTaHoBKa UMEHU CUTHAJIA OCYIIECTBISIETCA C MCTOTb30BAHNEM SKPAHHOMN KIaBUATYPHI. JlanHoe

nMA UCIIOJb3YETCd IIPU UCIIOJIb30BAHUMU CUI'HAJIA B IIPOI'PAaMMaAX.

3nadvenme curHasa
B sTOM T0JI€ MOKA3aHO TEKYIee 3HAYEHNE CUTHAA. JIJIS CUTHAJIOB PETUCTPA 3HAYEHNE BHIPAYKEHO
HEIBIM 9HCI0M 0e3 3HaKa. i CHrHAJIOB BRIXOHA TpeOyeMoe 3HaYeHHe CUIHAJIA MOXKHO 33JaTh C
MOMOIIBI0 KHONKH. JIJIs1 BBIXOJa PErucTpa 3HadeHue, KOTopoe OyIeT 3alliCcaHo B MOIYJIb, TAKKE

JIOJIZKHO OBITH BBIPAYKEHO IIEJIBIM UHCJIOM 0€3 3HaKa.

Cocrosinye HOAKIYEHUs] [IJIid Iepejad CUrHAJIA,

OTOT 3HAYOK IIOKa3bIBAET, MO?KHO JIX BBITIOJTHUTD IIPAaBUJILHOE C‘II/ITBIB&HPIG/S&HI/ICI) CUT'HaJIa (36JI€HBH71),

WM OT MOJIYJIsT TIOJNyYeH HEOKWIAHHBIN OTBET MO0 MOmynb HemocTymeH (cepwiii). B cayuae
nostygenusi B orsere MODBUS uckmouenusi, orobpazkaercs: Kox, orBera. CIHCOK MCKITIOYeHU

OTnm MODBUS:

E1 HEAOIIYCTUMAA ®YHKIIUA (0x01) Kox dyHkimu, 1mosyYeHHbiii B 3amrpoce, siBIsieTcst

HEJIOIYCTUMBIM JIecTBIEM it cepBepa (MM JOIOJIHUTENBHOrO yCTPOCTBA).

E2 HEJOIIYCTUMBIN AJPEC JAHHBIX (0x02) Kox dbynxmmm, mosyuenmbii B 3ampoce,
SIBJISIETCST HEJOMYCTUMBIM JIEHCTBHEM [IJIsi CepBepa (MM MOTOJHATETLHOTO yCTPOHCTEA).
ITposepbTe, 9TO BBEJEHHBIA aJpEC CUTHAIA COOTBETCTBYET yYCTAHOBKE YIAJEHHOIO CEepBEpa
MODBUS.

E3 HEJOITYCTUMOE 3HAYEHUE JTAHHBIX (0x03) 3uadenue, comepKamieecs B MOJ€ JAHHBIX

3alPOCa, ABJIAETCH HEJOIYCTUMbIM JIeCTBUEM i cepBepa (UK JAOIOJHUTEIbHOIO YCTPOUCTBA).

IIpoBepbre, 9TO BBEIEHHOE 3HAYEHNE CUTHAJIA ABJISAETCSH KOPPEKTHBIM /I COOTBETCTBY IOIIErO

aznpeca ymajenaoro cepsepa MODBUS.

E4 HEUCHPABHOCTD JOMOJTHUTEJIBHOTO YCTPOICTBA (0x04) TIpousoniia HeBocCTaAHOBAMAST

OIIINOKA IIPH IIOIIBITKE CEPBEPa (I/I.HI/I JOIIOJIHUTEJIBHOI'O yCTpOﬁCTBa) BLIINIOJTHUTD 3aIIPOIIEHHOE

JeiicTBHe.
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E5 TIOATBEPXKJIEHUE (0x05) Ucnonb3yeTcst OIHOBPEMEHHO C OTIPABKON KOMAH K YIAJIEHHOMY
mozyiio MODBUS.
E6 JOIOJHUTEIBHOE YCTPOMCTBO 3AHATO (0x06) Mcmomn3yeTcst OIHOBPEMEHHO C

orupaBKoil KoMan/ K yaajgenHomy mozayiiio MODBUS B cayuae, eciu cepsep (Miid A0IOJIHUTEIHBHOE

YCTPOWCTBO) B HACTOAIIUA MOMEHT HE OTBEYAET.

IlokazaTh gOMOMHAUTETHHBIE TAPAMETPHI

C uomMowipio 91oro (uazkKa MOXKHO 10KA3aTh/CKPBITh JOLOJIHUTE]bHbIE LHAPAMETPbL KAXK 1010

CHUI'HaJIa.

JonomHuTeIHbHbIE TADAMETPHI

Yacrora 0OHOBJIEHHSI B 3TOM MEHIO MOXKHO H3MEHUTH 4acTOTy OOHOBJIEHHMS CUIHAJIA. DTO O3HAYAET
9aCTOTY, C KOTOPO# OTIPABJIAIOTCS 3a11pOChI B yaameHubiil Moxyab MODBUS mis canrbiBanms
WM 3aIUCH 3HAYEHWs CUrHaJa. Ecam dacrora ycranomiaeHa #Ha 0, To 3ampocst MODBUS
MHULIUAUPYIOTCH 10 3a1pocy npu nomoinu Gyukimii cuenapues modbus get signal status,

modbus_set output_register » modbus_set output_signal.

JLOTIOJTHUTENBHBIM aJIPEC 3TO TEKCTOBOE MOJIE MOXKHO HCIIOJIb30BATH JIJIs yCTAHOBKH JOMOJTHATETHHOTO
azpeca i 3ampoCOB B COOTBETCTBUHU C OMPEJETICHHBIM CHTHAJIOM. JHAYEHWE OJI2KHO
HAXOIUTHCA B Auamna3one 0-255, 3HaUeHre 0 yMOTIaHnIO paBHO 255. B ciiyuae HeobxoaumocTn
U3MEHEHUs JAHHOI'O 3HAYEHKS, PEKOMEH/[YeTCs OOPATUTHCS K PYKOBOJICTBY YAAJIEHHOIO yCTPOWCTBA
MODBUS 7151 ipoBepK# (pyHKIMOHATHLHOCTH YCTPONCTBA P M3MEHEHUH JOIOTHUTETHHOTO

azpeca.

BoccramnoButh coemquuenne ¢ caerdynkoM KommwaecTso 3akpbiTuii moakaodennii [ITY u moBTopHBIX

NOJIKJIIOUYeHU.
Craryc nogkmogennsi Craryc mogkmodennss [[TU

Bpewms orsera [mc | Bpems mexxay ornpaskoii 3anipoca MODBUS u nosiyuenuem orsera — 0GHOBIIsIETCS

TOJIBKO IIPpU aKTUBHOM IIOJAKJIIOYCHUH.

IMakerubie omubku Modbus KosmuecTBo mojiy9eHHbIX TAKETOB, COAEpXKaIUX OmubKu (TO ecTh

HEJIOMYyCTUMAs JIJINHA, OTCYTCTBYIONME JAHHbIE, OMOKa, noakaodenusa [TTIH).
Bpewms oxunanus Komaugecrso 3ampocos MODBUS, ocrasmuxcst 6e3 oTBera.

Ommbka 3ampocoB KondecTBo makeToB, KOTOPHIE HEBO3MOXKHO OBLJIO OTIIPABUTD M3-3a HEJAEHCTBUTEIHLHOI

COCTOAHUA TTOAKJIIOUYEHUA.

Pabouast wacrora CpenHsist 9acTOTa OGHOBJIEHNIT COCTOSTHUS CUIHAJIA KJIHEeHTa (Macrepa). 3HaYeHwe
MEePEeCINTHLIBACTCS KAK BT Pa3, KOTIA CHTHAJ TIOJIy9aeT OTBET OT cepRepa (MJIH JOMOIHUTEIHLHOTO

yCTPOIiCTBA).

Bce cuyeruuku cumrator 10 65535, a 3areM OTKaTHIBAIOTCA 00parTHO 10 0.

16.4.2 Ethernet/IP

EtherNet/IP mo3BoJsier BKIIOYUTE NN BBIKJIIOYATE COeAnHeHne pobora ¢ mpotokosioM EtherNet /IP.
Ecau Beibpano BxBxmountsBib, MOKHO BBIOpaTh J1€HiCcTBHE, KOTOPOE JTOJKHA OCYIIECTBIISTH

nporpamma Ipu norepe coeaunenus co ckanepom EtherNet/IP. Bapuanro neiicrsuii:

Her: PolyScope uraopupyer norepio coennnennsi EtherNet /TP u nmpomoskaer orpaboTKy mporpaMMsbl

B CTaH/JIaPTHOM pexKuMe.
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ITayza: PolyScope craBut TekyIyro nporpaMmmy Ha may3y. IIporpamma Bo300HOBUT OTPabOTKY

C TOro mecra, rae ObLiIa, OCTAHOBJIEHA.

Ocramoska: PolyScope octanaBinBaeT TEKyIIYIO TTPOTPAMMY.
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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.

DeTans AKTEHER LT

‘Evu:\ v‘ Tcp X mm
v [rz=ie] o :
[+] 2 [rasm | o068 res

OcHoBaHNe 90,15 ©

[ N 1

Mnevo -129,73 =
Cmemawmtta :

NokoTs 74,19 ©

3

[ a ]

SansicTee 1 68,57 ©
- [ " ]

3anAcTee 2 89,96 °

[ i ]

3anAcTee 3 0,30 °

[ 1 1

E B oxogHoe £ Cooboauuiit npwsog
ha 7

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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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). TIpenes rpaHulpl OpUeHTAIIMY HHCTPY MEHTA
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.

IIpumeqanne. UToObl ymoOHEe yHIpaBasaTh MAHHUIYJIATOPOM POOOTA, MOXKHO 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 mpasom Bepxuem yriry moJist Pobor, mon mostem Axkrusnast IITU, orobpaskaercs uMsi ak THBHOMN

B JIAHHON MOMEHT IeHTpasibHOi Touku uncrpymenta (IITU).

17.3 Tlonoxenne nHCTPYyMEHTA,

TekcTOBbBIE OIS TOKA3BIBAIOT MMOJIHBIE 3HAYEeHN A KOOpauHAT 3T0i [ TU mo oTHOMEHNIO K BHIOPAHHOMY
0ObEKTY.
ITpumeuanue. Bol moxkere ckondurypuposars Heckoabko LITU ¢ umenamu (cm. 16.1.1). Taxxke

MOZKHO HazKaTb PeﬂaKTI/IpOBaTb PacCIIOJIOKEeHue, 9TOOBI OTKPBLITH OKHO W3mMmenenne mo0KeHHUs.

17.3.1 Menio usmenenusd 1oJ0KEHU A

B mamnnom MemHto BO3MOXKHA YCTAHOBKA, IEJTEBIX MOJOKEHNH COUTEHEHU T TN eJIeBOT0 TOTOKEHH S
(mosiozkeHust U OpueHTanuu) uHCTpyMenta pobora. C momorubio ganuoro BrodiaitnoBoroBmb

MEHIO HE OCYIIECTBJIAECTCA HETIOCPEACTBEHHOE YIIPDaBJECHUE MaHUTTYJIATOPOM po6o'ra.
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17.3 Tlonoxkenue HHCTPYMEHTA UNIVERSAL ROBOTS

X -135,23) mm
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+[[+][+
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BekTop spalueHus [paal v‘

RX 0,004
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+[[+][+
I

RZ -0,068

MonoxeHne coMnexennii

OcHoeaHme -90,15/
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NlokoTe -74,19) °

3anAcTee 1 -68.57| °

3anAcTee 2 89,96 ©

|+ ]+ ][+ ]+

3anAcTee 3 0,3[°

17.3.1.1 Pob6or

Tekytmee u 33JJaHHOE HOBOE IIEJIEBOE TIOJIOKEHNE MAHUIYIATOPA pOOOTA MOKA3aHbL B TPEXMEPHOM
rpadgudecKkoM m300pakeHnn. 1TpexMepHoe u300parKeHne MAHHUIYIATOPa pobOTa IOKA3BIBAET
TEKYIIee MOJIOKEHNE MAHUTYJIATOPA poboTa, a Bk3arenenuse B yaacTku MaHUITyITOPA pOOOTA,
TTOKA3bIBAIOT IEJIEBOE MTOOKEHNE MAHHUTTYIITOPa poOOTa, OTPEIeITeMOoe 38 TaHHBIMI 3HATECHU MU
B mpaBoil YacTu skpaHa. HaxkMmure 3HAYOK JIyIIbl, YTOOBI yBEJIUYUTH WJIA YMEHBITUTH MACIITA0,

I TIPOBEUTE MAJIBIEM M0 N300PAKEHUIO, YTOOBI U3MEHUTH BUI.

Ecau 3amannoe neneBoe monoxenne IITU pobora 61u3K0 K mpegesaM IIOCKOCTH Oe30MacHOCTH
WV TIJIOCKOCTH CPA0ATHIBAHNUS , UJIM OPUEHTAINS HHCTPYMEHTa, POOOTa, OIM3Ka K MPE/IeTy TPDAHUIIHI
opueHTanuu wHCTpyMeHTa (cMm. 13.2.5), Oymer oroOpasken OavxKaiiimii TpeXMepHBIH mpees

rpaHull.

IIpenensr mmockocTr 6Ge30macHOCTH OTOOPAKAIOTCS 2KEJITBIM U 9E€PHBIM I[BETAMH C HEOOJIBIIOMN
CTPEIKO#, 0DO3HAYAIOIIEH MePIeHIANKYAIp K IIJIOCKOCTH — CTOPOHY ILTOCKOCTH, Ha KOTOPOI
pazpereno nozunnonupoBamne LT pobora. IlaockocTn cpabaTbiBaHms 0TOOPAXKAIOTCSA CHHUM
¥ 3eJIEHBIM I[BeTaMu C HeOOJIBINION CTPEJIKOi, YKa3bIBAIOIIEH Ha 9acTh IJIOCKOCTH, H3 KOTOPOI
AKTUBHbI IIPEJIeJIbl HOpMaJIbHOro pexkuma (M. 13.2.2). IIpejes rpanulipl OpueHTALIMY KHCTPY MEHTA
0003HaYaeTCS MTAPOBBIM CEKTOPOM C BEKTOPOM, 0O03HAYAIOIIUM TEKYIILY 0 OPUEHTAIIUAIO HHCTPYMEHTA
pobota. BHyTpeHHsIst 9acTh CEKTOPA SIBJISETCS PA3PENIEHHOM 00IaCTHI0 OPUEHTAIINN HHCTPYMEHTA,

(BexTOpA).

Ecmu niesieroit IITU pobora 60bIe He HAXOAUTCS BOJU3U TMPEIEIA, TPEXMEDPHOE TPEICTABICHNE
nepecraer orobpazkarbcsa. Ecau nemesoe IITU mapyimaer wim HAXOAUTCHA CIAIIKOM OJIM3KO K

npe/jiesly TPaHUIlbl, BU3yaIu3alud 1Ipejeia CTAaHOBUTCA KPACHOIO IIBETA.

17.3.1.2 llonoxkenune aerajeil @ HHCTPYMEHTA

B Bepxmem mpaBoM yIyIy 3KpaHa HAXOAWTCA IOJE Ijisi BbIOOpa meranu. llosme BbIOOpa gerann

OTIPENIeNIIeT COOTBETCTBUE JETAJN U YIIPABIECHUS MAHUITYJIATOPA POOOTa,

Huxe mons Beibopa oTobpazkaercs Ha3BAHWUE TEKYIEH AKTUBHON IEHTPAIIHHON TOYKHA HHCTPYMEHTA
(ITU). s mosydueHus JOMOJHUTEIHHON MHMDOpPMaNuU 0 HACTPOKe HECKOJBKUX YKA3aHHBIX

IITU cm 16.1.1. TexcToBble TOJsT TOKA3bIBAIOT TOJHBIE 3HAUYeHWsa koopawHat 3toi IITU mo
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UNIVERSAL ROBOTS 17.4 TlonoxkeHnne COUTCHEHUS

OTHOIIEHUIO K BhIOpaHHON mertanu. X, Y u 7 ynpaBasmoT mojoxkernnem nacrpymenta, RX, RY u

RZ yupasasior opuenrarueit HHCTPYMEHTA.

Memto, pacrionoxkernnoe Hag moasvu RX, RY n RZ, npeana3zmnadeno qjst BHIOOpa cocoba 0TOOparKeH st

opuentaruu. J[OCTYIHBI CIIEIYIOIIAE TUIIDI.

¢ Bexkrop Bpaienus [paj] OpreHTaiys MpecTaBieHa B Ka4ecTBe BEKTOpa Bpalnenus. JinHa
OCH — 9TO yI'OJI B PAIUAHAX, HA KOTOPbIH OyI€T BBIINOJIHEH IIOBOPOT, & CAM BEKTOD IIPE/ICTABIISIET

€0ob0it 0Ch, BOKPYT KOTOPOIi Oy/IeT UITH BPAIIIEHHE. JTO - 3HAYCHHE HACTPONUKH [0 Y MOJTIAHUIO.

e Bekrop spatuenus [°] OpueHranus npejcraBieHa B KA4eCTBe BEKTOPA BPALIEHUS U JJIUHA,

BEKTOpa dABjdeTcd 3HaYeHueM yIJia II0BOPOTa B IPa/Iycax.

e RPY [pax] Yruibl Kpena, Hak/ioHa u noBopora 1o Beprukanbuoii ocu (RPY) ykasaubr B

paguanax. Marpuna nosopora RPY (nosopor 1o ocam X, Y’, Z” ) upexacrasiena:

Rrpy(')’/ ﬁ/ ‘X) = RZ(‘X) : RY(:B) : RX('Y)

e RPY [°] Yrubl KpeHa, HAKJIOHA W TOBOPOTA MO BepTHKayibHO# ocn (RPY) ykaszaHsr B rpajrycax.

N3menenve 3HaveHuii OCYIIECTBIAETCA HazKaTHUEM IIO KOOPDAHWHATAaM. Haxkarue kHOIOK -+ i -
CIipaBa OT TMOJIA TTO3BOJIAET YBEJIMYUTDH UJIN YMEHBIIUTDH TEKYIIee 3HAYCHUE. Haxxarue u yYaepzKuBaHmne
KHOTIKW TPUBEAET K HETIOCPEACTBEHHOMY YBEJIUYEHUIO NJIN YMEHBITTCHUIO SHAYCHU A . Boiee JJUTEJIHHOE

y/lepKaHue KHOIKU MPUBEAET K OOJIbIIEMY YBEJIMIEHUIO WU YMEHbIICHUIO 3HAYEHUS.

17.3.1.3 IlosoxKenune couseHeHnA

Yipap/ieHue MOJIOKEHUSIMU OT/I€JIbHBIX COYJIEHEHHI HAIPAMYI0. SHAUYEHHE IIOJI0KEHMS KazK 100
COYJIEHEHUS MOXKeT HaXOAUThCsd B auanasone or —360° 10 +360°, KOTOpble SBJSIOTCS IIPEIeIaMI
counenenuii. lV3MeHenue 3HAYEHUN OCYIIECTBJISETCS HAYKATHEM [0 TOJIOXKEHUSM COYJICHEHUI.
HaxxaTme KHOTMOK -+ WM - CIpaBa OT TOJS TO3BOJSET YBEJWUNUTH WU YMEHBIUTH TEKYIIee
sgadenme. Haxkarme m ynepKuBaHuEe KHOIKH IPHBEIET K HEIMOCPEIACTBEHHOMY YBEIMICHUIO
WU yMEHBIICHWIO 3HAYEHHUsA. bojee mmTenbHOE yaepKaHue KHONKH IMPUBEIET K OOIbLIIeMY

YBEJIIMYEHUIO UJIN YMEHBINTCHUIO 3HAYCHUA.

17.3.1.4 Kunonka OK

Ecan nanHbiii 5kpan Obl1 BbI3BaH M3 BkiaJgku Ilepemecruts (cMm. 17), maxkarme kuomkn OK
IpHUBEJET K BO3BPATY HA BKJIAJAKY llepeMecTHTh, Ha KOTOPON POOOT MEPEMECTUTCS B 33JAHHYIO
nesb. Ecim mociiennee 3amannoe 3Ha4eHUe ABJIAI0Ch KOOPIUHATONR HHCTPYMEHTA, MAHHILYIATOD
po0OTa TepeMeCTHUTCA B TieIeBOe MOJIOZKeHHe ¢ MOMOINBIo Trma AsmKenna MoveL. Eciaun nociaennee
3a/laHHOe 3HAYEeHNe ABJIATIOCH MOJIOKEHUEM COUTIeHeHNsA, MaHUIYIATOp poboTa MepeMeCTUTCS B
1ieJIeBO€ II0JIOZKEHHE C [OMOIIBIO Tria Apuzkenns MovelJ. Onucanue Tunos 1Bu2KeHuil IPUBEIEHO

B 15.5.1.

17.3.1.5 Kuonka BkOrmenaBm

IMpu maxkaruu kaonku OTMeHa 3KpaH OyJIeT 3aKPbIT, & BCE U3MEHEHUS OTMEHEHBI.

17.4 Ilojoxenue codjieHeHUA

HOJIe HOHO)KeHI/Ie COYJIEHEHUA I103BOJIAET HaHpﬂMyIO praBHHTb OTJEJIbHBIMU COYJICHEHUAMM.
Kaxknoe coureneHue ABUXKETCA B OLpPEIEJEHHOM JualasoHe mpeaesnoB or —360° mo +360°,

0003HaYEHHOM FOPU30HTAIBHOM MTKaJI0#. Kak TOMbKO Mpe/ies JOCTUTHYT, JajIbHEeAInee JBUKEHNE

CB3
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17.5 Tnasuas UNIVERSAL ROBOTS

COYJICHEHNS HEBO3MOYKHO.
IIpumeuanue. Jlja couneHeHuii MOKHO CKOH(UIYPUPOBATH JAUAA30H IOIO0XKEHUH, OTIUYHBINR OT
Jana3oHa mo ymomdanuio (cM. 13.2.4). Dror HOBBIH Juana3oH 0003HAYAET KPACHON 30HOI

BHYTpH FOpI/IBOHTaHbHOﬁ ITKaJIbI.

17.5 T'naBuas

Hazxmure na Brmaaky [nasmas myia gocrymna K okHy IlepemectuTs poboTa B MOMTOXKEHME; 3/1€Ch,
YIEPKUBasT HAYKATOM BKIAJIKY ABTO, MOXKHO BEPHYTHh MAHUITYJIATOD POOOTA B HCXOTHOE MOJIOXKEHHE
(cm. 14.4).

17.6  CBoOOHBIH TPUBOI

Vrep:kusaiite HaxkaToit BKIa 1Ky CBOOOTHBIN TPUBO, 9TOOBI CAMOCTOSTEIHHO B3ATh MAHUITYJIATOD

poboTa ¥ TEPEMECTHTh €r0 B HYYKHOE TOJIOKEHNE / TTO3UIINIO.

BHUMAHUE:

1. Ecim  Bo Bkiazke Hacrpoiiku 3ajaHbl HEIpaBUIbHBIE
HACTPOIKK LeHTpa Tsxkecru (cM. 16.1.2) wiau ManuiyasaTop
poboTa yIEPKUBAECT TSXKENbI TPY3, MAHUILYJIATOD MOXKET
HAUaTh JBUKeHue (MaJeHue) MOC/Ie HaKaTHS —BKJIAIKA
Coboubiit mpuBo/. B 910M cirydae npocro CHOBa OTILYCTUTE

BK1aaky CBOOOMHBIN IPUBOLL,.

2. Yb6enurecb B HCIOJIH30BAHUU KOPPEKTHBIX I1APAMETPOB
MOHTaxka (Hampumep, yroia MoHTaxka pobora, Bec I[TU,
cvemenne IITU). Bemonusiite 3arpy3ky yCTAHOBOYHBIX

dailyioB BMECTE ¢ IPOrPaMMOi.

3. Iepen maxarmem BrIaaku CBOOOMHBIN MPUBOJI yOEIUTECH,
YTO HACTPOMKHU LEHTPaibHOl Touku uucrpymenra (IITU) u
mapaMeTpbl MOHTazKa POOOTa YCTAHOBIEHBI KOPPEKTHO. Ecin
JIAHHBIE TAPAMETPHI YCTAHOBJIEHBI HEKOPPEKTHO, POOOT MPUIET

B ABMyKeHne npu Haxkarun CBOOOIHBIN TTPUBO/I.

4. ®dynkuno ceobomuoro npusoga (Comnporusienne/ObpaTHbIH
LIPOX0J1) HEOOXOAMMO HCIIOJIL30BATH TOJIbKO IIPU HAJIUYUU
COOTBETCTBYIOIIEH BO3MOXKHOCTH B PE3yJIbTraTe TPOBEICHUS
OIIEHKW PHUCKA. VHCTPYMEHTHI WJIM TPENATCTBUSA HE IOJIZKHBI
UMEeTh OCTPBIX TpaHeil Wjn 30H 3aIeMJIeHus. Y0eauTech, 9To
PabOTHUKYU HAXOJSTCS BHE 30HBI IOCATAEMOCTH MAHUITYJISITOPA

pobora.
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18 Bxkiajgka BkBBoi-BeIBOABH

18.1 Pobor

————

PooT S-Guard o odJda

s-Guard 5 1] s 1 5 prog-Running | | [
2 6 2] s Start-Prog 6 2] s

s 7 Stop-Prog 7 s

analoginf0] Undpposori 0

ov 1oV CKOPOCTE ABOWNHHON NEpeaadn 115200
HerHocTs HeT

analog_infl] oanv Cronossie ute oanH
Cumson GeapeicTana RX 150

Cumson fespeicTana TX 3,50

Uncppasoii o O
HanpsxeHie ‘
4,00ma
0 12 24
reog 1 (@) o -

4,00mA

Ha sToM 3KpaHe Bcerma MOXXHO MPOBEPUTH W 33JaTh CUTHAJIBI BBOJA-BBIBOA TIOJ, HATIPSIYKEHUEM,
nepemaBaeMble OJIOKY yrpaBjeHus podoTa mim mosydaemble oT Hero. Ha skpame orobpazkaercs
TEKYIIee COCTOSTHIE BBO/IA-BBIBO/IA, B TOM YHCJIE BO BPEMs BBIMIOJHEHUS TPOrpamMMbl. [Ipu BHeceHUn
W3MEHEHU BO BPEMS BBITIOJIHEHUS TPOIPAMMBI OyIeT BBITIOJHEHA OCTAHOBKA MpOrpaMmbr. Ilpm
OCTaHOBKE HPOIPAMMbI COXPAHSTCS COCTOSHMS BCEX BBIXOJHBIX CHUIHAJIOB. JacTora 0OOHOBJICHMS

skpana cocrasiisier Bcero 10 ['m, mosTomy ouenn ObICTPbIE CUIHAIIBI MOTYT OTOOPAKAThCH HEIIPABUIIBHO.

Bo3moxkHO pe3epBupOBaHue HACTPAUBAEMbIX BXO/I0OB/ BBIXOJIOB JIjIsd ClIeHUalIbHbIX QyHKIuil 6e30nacHocT,
COJZIEPKAIINXCS B pPa3zesie HACTPOUKK KOH(UTYPAIMH BBOJOB-BBIBOIOB CHCTEMbBI OE30MACHOCTH
ycranoBku (cM. 13.2.8); uMs 3ape3epBUPOBAHHBIX BBOIOB-BBIBOJOB OyI€T COBIAIATH C MMEHEM IO
YMOJITYAHUIO UCIOJIb3yeMOi Dy HKIMI Oe30I1aCHOCTH WU UM MOZKET ObITh 33/1aHO I10JIb30BATEIIEM.
Hacrpausaembre BbIBO/IbI, 3ape3epBUPOBAHHBIE /17151 (DYHKIHI OE30IMACHOCTH, HE SIBJIAIOTCS TePEKIII0IaeMbl

7 OyayT OTOOpaXkaThCs TOJBKO B KAYECTBE WHINKATOPOB.

DIEeKTPUIECKNE XapaKTEPUCTUKN CUTHAJIOB OMKUCAHBI B paszese 77.

Hacrpoiiku aramoroporo momena Iy aHATOTOBBIX BXO/IOB/BBIXOJOB MOYXKHO YCTAHOBHTD BBIBOJL
Toka [4-20 MA| wiu nanpsikenus [0-10 B]. 9tu wacTpoiiku GyayT 3al0MHEHbI IPU COXPAHEHUU

TPOTPaAMMBbI Ha CIy4ail BOBMOXKHBIX Mepe3alyCKOB KOHTPOJIepa poboTa B OyayIieMm.

Nurepdeiic cs3u uncrpymenra IIpu Britoyennom Uurepdeiice csazu uncrpymenta TCI (em
16.1.10), aHa/IOrOBbIH BBOJ MHCTPYMEHTA CTAHOBUTCS HEIOCTYIIEH.
[Ipumeuanune. Ha sxparme BBOmA-BBIBOAA TOJIe BBOI MHCTPpyMEHTA M3MEHSETCS KaK MOKA3AHO

HHZKe.
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UNIVERSAL ROBOTS 18.2 MODBUS

Tool Input

Digital 0 1
Baud Rate Parity Stop Bits  RXIdle Chars TX Idle Chars
115200 None One 1.50 3.50

Values are displayed while Tool Communication Interface is enabled

18.2 MODBUS

Ha srom skpane nokasambl mudpoBble CUrHAIbI BBOga-BbiBoma Kiuenta MODBUS, 3aganubie
npu ycraHoBke. Fciu coefuHeHHe ¢ CUTHAJIOM MOTEPSHO, COOTBETCTBYIOIIAS 3alKUCh UCYE3AeT C

9KpaHa.

MODBUS

CkopocTh G

18.2.1 Bxoxwm

IIpocmotp cocrostaust mudposbix Bxomaos Kianenta MODBUS.

18.2.2 Brixoanr

IMpocmoTp u u3Mmenenue cocrosguust u@PoBbix BbxogoB kauenta MODBUS. Curman moxHO

U3MEHUTH, TOJLKO €CJIM ITO PA3PEIIeH0 HACTPOIKOi Bo BKIaake BBom-BbiBox (cM. 16.1.3).
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19 Bxaagka BrzKypnanBm

Temn. koHTposnepa 24.0°C oK C mae 0.0V )

Hanpsoxerue cetn 48,0V s 0.0V 4
Cp.nuTarme poboTa ow

4,28
ooV 2

oK = ik 0.0V

Tewyuin 0.0 oK
ToK BBO4E-8HIB0 A oA 4 oK e 0.0V
ToK MHCTPyMEHTa oma @ zanscrees o oo oV > SR
2018-08-10 03:50:30 ounLTp |I| |§| 9
I\ o s e e = ~

BH6paTh CoBbITHe 8 JypHane AnA NPOCMOTpa
AOMORHAT &ML HOT KHGOpMaLIA,

19.1 Ilokazanuga

B BepxHeit nosioBrHe 3KpaHa 0TOOPAXKAETCS COCTOSTHUE MAHUITYISITOPA pOdOTA 1 OJIOKA YITPABIEHUSI.

19.2 Harpyska Ha codjieHeHUe

B neBoit cTopone sxpana orobpaxkaercs wHdOpMaIus 0 OJIOKe yIpaBJIeHUs, a B IPABOl CTOPOHE
3KpaHa orobpaxkaercs MHPOPMALKs O codJIeHeHus X pobora. [ljisi Kaykgoro codjieHeHus: podbora
[oKazaHa uH(MOPMALMS O TEMIIEPATYPE ABULATEIIS M 9JEKTPOHHBIX CUCTEM, HArPY3Ke Ha COYIEHEHHE

1 HalIpAXKEHHE.

19.3 2Kypnan

Coobiriennsi BBIBOASATCS B HUXKHEH IOJOBUHE SKpaHa. B mepBoit KOJIOHKE MPUBEIEHO OMUCAHUE

Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

ceppe3HocTH OmubKn. Bo BTOpO# KOJIOHKE TPUBEAEHO BpPEMs MOCTYIJIeHWs cooOmienwuii. Bo
CJIeIyIoIeil KOJIOHKe TMOKa3aH OTIPaBUTesb coobinenns. B nociennem cTosibiie moKa3zaHo camo
coobmmenue. Bo3MOKHO BBITTOTHATE 0OTOOP COOOIEeHn i, HaxKuMasi KHOIIKH, KOTOPBIE COOTBETCTBYOT
CepbEe3HOCTH 3aIUCH KypHata. Ha pHCyHKe BbIe IPUBEIEH MPUMEDP OTOOPAXKEHHS OIMHOOK H
CKpPBITHsT TH(OOPMAITMOHHBIX COODIITEHUH U TIPEAYyIpEK IeHuil. B HEKOTOPBIX COODIEHNAX KYPHAIA
MOXKET COIEPKATHCS JOTMOTHUTEIbHAS WHMOPMAIHs, KOTOPYIO MOYKHO BBIBECTH, BHIOPAB COOTBETCTBYIOITY IO

3allUCh KypHaJa.
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UNIVERSAL ROBOTS 19.4 Coxpanenue or4eros 06 ommubKax

19.4 Coxpanenue oTdeToB 00 OrnubKax
ITpu Bo3HUKHOBeHUM ommbOKU B PolyScope, co3maercs 3amuch 0 mamHOU ommubdke. Bo BKaake
Bx2KypuanB MOKHO OTCII€2KMBATD U /11U SKCIIOPTUPOBATH Co3AanHbie ordersl Ha USB-nakonuress
(cm. 19). Bo3MOXKHO OTCIIEKMBATD M IKCIIOPTUPOBATH OIMUOKU U3 CJIELYIOIIEro CIUCKa:
e HewuncnpaBHOCTH
® Buyrpennune uckiodenne PolyScope

e 3aIUTHBIA OCTAHOB

Heobpa6oranuoe uckmouenne B URCap

e Bamper

DKCIIOPTUPOBAHHBIN OTYET COMEP:KUT MPOTPAMMY TOJIB30BATENS, *KYPHAJ COOBITHIT, YCTAHOBKY

U CIIMCOK 3aILyIEHHBIX CJIy2KO.

OTuer 06 omubKe

Iloapobubtii 0oT49eT O COCTOAHUY JTOCTYLEH DY HAJIWYAN 3HAYKA OyMakKHOH CKPEIKU HA CITPOYKE

KypHAaJIa.

¢ Bribepure cTpouky KypHasa u Haxvure KHONKY BkCoxpanurs orderBib, 91006l COXpAHUTD

oruer Ha USB-makonurens.

e Oruer MOXKeT ObITH COXPAHEH IIPU 3AIYIIEHHON porpaMMe.

IMPUMEYAHUE:
Ilpu cozmanwm HOBOrO OTYeTa, CAMbBIH CTAPBIA OTYET YAAJISIETCS.

CoOXpaHSIOTCS TOJIBKO 5 MOCIETHUX OTYETOB.
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20 Menemxkep porpaMM 1 YCTaHOBOK

HoBwh... OTKPHTE... COEpPAHMTE...

Mene/kep mporpaMM HW yCTAHOBOK — 3TO TPU 3HAYKA, MO3BOJISIONIAE CO3/ABATH, 3arDyKaTh
¥ KOHGUTYypUpOBaTh NMpoOrpaMMbl u ycraHoBku: Co3gark..., OTKpbiTh... u CoxpaHuTbh.... B
nytu daiia 0ToOpaXkaeTCs MMs TEKYIell 3arpy’KeHHOW MPOrpaMMbl M THM YCTAHOBKU. [lyTh
daitra u3MeHsieTcs IPU CO3JMAHUK WJIA 3arPy3Ke HOBOU [IPOrpaMMbl Wik ycranoBku. s pobora
MOZKeT OBITh JIOCTYITHO HECKOJBKO yCTAaHOBOYHBIX (paitoB. Co3maHHbIE MPOrPAMMBI 3arpy KaroT

" UCHOJIb3YIOT aKTUBHYIO YCTAHOBKY aBTOMATUYCCKH.

20.1  OTKpBITH...

IMTosBosisier 3arpy3uTh NPOrpaMMy u /UM yCTAHOBKY.

Nporpamma Mepeuennbie

o

ABCDE

Bospacr poBota

Brn Ham Mangra Conpram

0 00 00 26

O oTobpaenie KOHTPOLHLIX ToeK

OrkpbIBaHue MPOrpaMMbl

1. B BkMene zkepe nporpamu u ycranoBok Bis Hazkmure OTKpbITh... u BbibepuTe BrIIporpammaBis.

2. B okue Bx3arpysurs nporpamMmMmyBis BBIOEpHUTE CYIIECTBYIONIYIO MPOCPAMMY W HAYKMUTE

BxOrkpbirsBib.

3. ¥Yb6enurech, uro B nyTu (aitina orobparkaercs uMs Hy2KHON IIPOrPAMMBI.

OTKp bIBaAHUE YCTAHOBKH.
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1. B BkMenemxkepe nporpaMm u ycTaHOBOKB HazkMuTe OTKPBHITh... W BHIOEPUTE YCTAHOBKY.

2. B oxue Bk3arpy3uts ycranoBKy pobotaBib BbIOEpUTE CYIIIECTBYIONIYIO YCTAHOBKY U HAYKMUTE

BxOTKpBITHEB®.

3. B mone BxKoudwurypanus 6e3omacuoctuBi Boibepute Brllpumennts B u BbIMOSIHUTE

repesamyckK pobora.
4. Broi6epure BkHazna4untb ycranOBKY Bib, 9T00bI HA3HAYUTH YCTAHOBKY JIIsI TEKYIIIEH IIPOrPAMMBL.

5. Ybenurech, 9To B yTH (haiisa oToOparkaeTcss MMs Hy»KHOH yCTAHOBKH.

Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

20.2 Hosblii...

ITosBossieT 3arpy3uTh CO3JaTh HOBYIO IIPOrPAMMY H/HJIH YCTAHOBKY.

Mporpauma

Nepemenibie i Mporpatma

e

ABCDE

Bospacr pobora

Brw Mas MangTe Conpras

0 00 00 25

[0 oTobpaenme KoHTpoLHLK Touek

Cozmanne HOBOI TTPOrPAMMBI

1. B BkMenezkepe nporpavm u ycranoBok B Hazkmure BkCoznars B u Beibepure BkIIporpammvaBis.
2. B okne BrlIporpammaBm ckondurypupyiite HOBYIO IpOrpaMMy JOJIZKHBIM 00Pa30M.

3. B BkMenemxepe mporpamum u ycraHoBOK B Haxkmure CoxpaHuTh... u Bbibepure BkCoxpanuth

BceBm nnu BxkCoxpanurh nporpammy Kak...Bib.
4. B okuae BkCoxpanurs nporpammy kak B mpucsoiire nporpamme nms u naxkmure Bk CoxpannrsBb.
5. Ybemurech, uTo B yTH (haiisia 0TOOPAXKAETCS UM HOBOI MPOTPAMMBI.
Co3zmanne HOBOI yCTAHOBKH

HpI/IMe‘-Ia,HI/IeI HeO6XO,£LI/IMO COXPaHUTh YCTAHOBKY IJI1 NCTTOJIH30BAHUSA MOCJI€ BHIKJIIOUYEHUA MUTAHUA

pobora.

1. B BxMenemkepe nporpamm u ycraHoBokBm Haxkmure CO3/1aTbh... U BbIOEPUTE yCTAHOBKY.
2. Haxwmure BrIlogrBepauts xorduryparmo 6e3omacHocTuBib.

3. B oknre BxYcranoBkaBm ckoHbUrypupyiiTe HOByI0 YCTAHOBKY JIOJKHBIM 00pa30M.
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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...

nNporpamma Mepenennsie

e P )
ABCDE

2, Coxpannth ycranosry Kax...

Bospacr pobora

Arn desw  MamyT Cexyram

0 00 00 26

[ oTobpamenue KoHTpOALHLIK 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

Vv cpaiina PUnLTP

StartABCDE.urp Paiins npor pammsl Universal Robots v |

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 yﬂepmHBaﬁTe 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 Mento Bkl'ambyprepBm

21.1 Cupabxka

3/1eChb MOXKHO HANUTH OIPEIeTIeH s JIJIsl BCEX JIEMEHTOB, ONpe/Iesdonmx Bo3mokHocTu PolyScope.

1. B mpaBowm yrimy Bepxuero KogoHTUTYIa HAXKMuUTE HA MeHIO [amMOyprep u Beioepute CripaBka.

2. Haxxmure HA OJMH M3 KPACHBIX BOIIPOCHUTEJIBbHBIX 3HAKOB, 9TOOBI TOJIYYUTH OTIpeaesIieHne

HY2KHOI'O 3JIeMEHTa.

3. B mpaBom BepxHEM YTy OKHA C OMpeeIeHNeM 3JIeMEeHTa HAXKMUTE Ha, KPACHDBIA CUMBOJ X,

4T0OBI 3aKPBITH CIIPABKY.

21.2 O nporpamme

MOo>KHO BBIBECTH H, 3KPAH BEPCHUI0 U IOPUINYECKYI0 HH(MOPMAINIO.

1. Haxxmwure na Mmento I'ambOyprep u Boibepure O IIporpavme.
2. Haxxmure ma Bepens nim FOpuandeckas nrdopmaliist 1j1st OTOOparKEHMS TAHHBIX.

3. Haxkmure BK3akpbiTbBib, 9T00BI BEPHYTHCS K UCXOJAHOMY IKPAHY.

21.3 Hacrpoiikn

[lepconanuzamnus wactpoek PolyScope
1. B Bepxaem xosmorTuTysie HaxkMuTe MeHio [amOyprep u Boibepure HacTpoiiku.

2. Cnesa B MeHo geiictuii okaa BkHacTpoiikuBb BbiOepuTe 3716 MEHT, KOTOPBIH XOTUTE UHINBUAIYAIN3] 15 1BATh.

IMpumeganune. Eciu 3aman naposib pabodero pexuma, obsacrs Cucrema B MeHIO JeficTBuil

JOCTYIIHA TOJBKO IPOrPAMMHUCTY.
3. Haxxwmure [IpumennuTs u mepe3amycTuTh CipaBa BHU3Y, YTOOBI MEPEHITh N3MEHEHUS.

4. Haxarp BHEH3Y caeBa Boxom, aTobbr 3akpbiTh 0OKHO BKHacrpoiikuBmn 663 n3menenwmii.

CKpBITh HOJ3YHOK CKOPOCTH

PacmonoxxeHublii B HUKHEH 9acTh 9KpaHa BKIaAkn BKBoimosmanTs B M0/I3yHOK CKOPOCTH TTO3BOJISIET

Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

oIepaTopy U3MeHATh CKOPOCTH BBIINOJTHAEMBIX IIPOrPaMM.

1. B BepxHeM KOJOHTHUTY/IE HAXKMUTE 3HAYOK MeHIO U BbiOepuTe HacTpoiikm.
2. B paznene BrIlapamerpoiBm naxkmure Oxao BxBoiosmaursBib.

3. Boibepure (haaxkok mjist 0TOOpAYKEHUST WU CKPBITHS MOJI3YHKA CKOPOCTH.

21.3.1 Ilapamerpsr

Asbik

BbI MOXKeTe U3MEHUTD I3bIK U €UHUILI u3Mepenus (MeTpudeckue i uMiepckue) mjig PolyScope.
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Bpewmsa

Bbi moxxere ckoppekTupoBarb Tekyiee Bpems Ha PolyScope (dopmar: 12 gacos uiu 24 yaca).

21.3.2 llapoap

Pexum

[Taposib pabo1ero pexxumMa mTpeJoTBPAIIAET BHECEHNE HECAHKIIMOHNPOBAHHBIX U3MEHEHU B HACTPOUKI
poboTa, TAK KaK C ero MOMOIIBIO CO3AI0TCH JABE PA3INIHbIE [TOJIb30BaTesibekue posu B PolyScope:
Asromaruaeckuii u Pyunoit. Eciu 3amaercsa mapoib pabodero pexkuma, TO IpOrpaMMbL i YCTAHOBKH
MOXKHO CO3/@BaTh M 3arpyzKarTh TOJIHKO B pabodem pexkume. Kaxkaprit pa3 mpu BXOIE B PYUIHOM

pexkum PolyScope 3amparmBaer mapoJib, KOTOPBIH ObLT TPEIBAPUTEIHLHO 33IaH IJIsT 3TOrO OKHA.

Besonacuocrs

ITaposnh 6e30MacHOCTH IPEIOTBPAIIACT BHECEHNE HECAHKIIMOHNPOBAHHBIX N3MEHEHNH B HACTPONKM

0Ee3011aCHOCTH.

21.3.3 Cucrema

O6HOBUTD

Bbr MokeTe BBIMOJIHUTH MOWCK OOHOBJIEHHUI, 4TOOBI yOEIUTHCs, YTO HA POOOTE UCIOIB3YETCS

HOBeilIIasd BepCHs IIPOrPAMMHOIO OOECIIeYeHMSI.

—_

. CueBa B Mmemnio geiicteuit okHa BkHacrpoiikuBm BoiOepuTe Crucrema

2. B mone O6uosutsh IO pobora naxkmure [Touck.

3. B mone Onucanne MOKHO HAGIIOAATH 38 T€M, KAK MOSIBJISIETCS CIUCOK ODHOBJIEHUIA.
4

. Boibepure nyxuoe(-bie) obnossenue(-ust) u HazkMure OGHOBUTH, YTOObI BHUIOJIHUTH YCTAHOBKY.

Cetb

Bor mozkere ckoH(MUIYpPHPOBATH MOJAKIIOYEHHE pOOOTa K CETH, BRIOPAB OIWH U3 TPEX JOCTYITHBIX

CETEBBIX METOJ0OB!:

e DHCP
e Crarmyeckuit aapec

e Cerb OTKJIIOYEHA (€C/M BbI HE XOTHTE HNOJAKJII0YATH pOOOTA K CETH)
B 3aBucumocTr 0T BBIOPAHHOTO CETEBOIO METO/1a, CKOH(MDUTYpUPy#HTe HACTPONKU CETH:

e [P-ampec

e Macka noaceru

e IIl1103 10 yMOTIAHUTO
e Ocuosnuoit DNS-cepsep

o Agprepuarusnbiit DNS-cepsep

[Ipumeuanue. Haxvure IlpuvenuTs, 9T00bI TPUMEHUTH M3MEHEHUS.
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URCaps

Bor moxkere agmuaucrpupoBars cymecrByfomue URCaps win ycranoBuTh HOBbIE Ha pobOTA.

—_

. B BepxHeMm KOJIOHTUTYJ/IE€ HAKMHUTE Ha 3HAYOK MeHIO u BbiOepuTe Hacrpoiiku.

[\

. B paznene BkCucremaBm Boibepure URCaps.

3. Haxkwmure BKIaAKY +, BeiOepuTe daiisn .urcap u Haxkmutre OTkpoiTh [Ipumedanne. OTkpoiiTe
nponosauTesbHy0 nHpopmarmio o HoBbix URCap, BeiOpas ux B nosie Akrusabie URCaps.

Honomaurensras uadopmaius orobpazkaerca auxke B nosie Uadopmamusa URCap.
4. Eciu BbI X0THTE TPOIOIKUTH yeTaHoBKY 3Toro URCap, naxkmure Ilepesamyck. 1o okornwanuu
sroro srana URCap ycTaHOBJIEH B TOTOB K MCIIOJIb30BAHUIO.

5. Urobsr ymanursh ycranosienubiii URCap, BoiGepure ero u3 crnucka Axkruabie URCaps u

HAXKMUTE KHOMKY -, & 3areM Haxkmute llepe3amyck, 9T00bI M13MEHEHUsT BCTYIUIN B CHILY.

JucrannuonHoOe yrnpasJieHue

Pobor moxer 6biTb B pexkume BxMecrnoe yupasienueB (¢ yupasiieHuem ¢ 1101BECHOIO IyJIbTa

obyuenus) uiu Br/Iucranuuonnoe yupasienuneBis (¢ BHemHUM ynpaBieHuem).

MecTHoe ympaBieHnne He JomycKaeT | JucraHmuonHOe yTpaBJIeHUe He

JOIIyCKaeT

Bkitogars u  ormyckarb Topmo3 | Ilepemernienme  pobora ¢ BKIAJIKH

pobora depe3 ceTh IlepemecTuth

Ilonygars u BBIMIOJIHATH | 3allyCKaTh MPOIPAMMBI C MOABECHOTO
mporpaMMbl pOOOTa W MEPECHLIATH | MyJIbTa 00yJYeHUs

YCTAaHOBKY pOOOTY IO CeTH

ApTromarnuecku 3aIycKaTh | 3arpy»KarThb MPOTPAMMBI U YCTAHOBKHU C
MpOTpaMMbl ~ TIPW  3arpy3ke  C | MOIBECHOTO IMYJIbTa O0YUEHUsT

yIpasjenueM ¢ mudpPOBbIX BBOIOB

Apromarmaecku ormyckarb Topmo3 | CBOOOIHBIN PUBOL,
Opu  3arpy3kKe C YyOPaBICHUEM C

IMPPOBHIX BBOIOB

3amyck mporpamMM € yIpaBJIeHUEM C

IMPOBHIX BBOJIOB

Vpagyenune poboToM Yepes ceTh uin nudpoBO BBOI IO yMOIYAHUIO orpanndeno. [Ipu akTususanmm
¥ BeIOOpE QyHKIMK AUCTAHIIMOHHOTO YIIPABJIEHUs JIAHHOE OrPAHIYEHUE yCTPAHAETC . AKTUBU3UDYTEe
JIUCTAHIMOHHOE yIpasjieHue mnocpezcrsoM npodusis BxMecrroe ynpasienueBm (ynpasienue
PolyScope) po6ora, 4T00bI yIpaB/ieHue BCeMU TEKY UMY IIPOrPAMMAMHY U BBIIOJIHAEMBIME CKPANTAMU
MOTJIO OCYIIECTBIATHCS JUCTAHIIHOHHO.

[Mpumevanune. s qocTya K AUCTAHIIMOHHOMY W MECTHOMY PEXKUMaM B PO AKTUBU3UPYHTE

dyukmuio BxIucranmuonnoe yupasmenneBm B HacTpoiikax.
1. B BepxHeM KOJOHTHTY/Ie HAXKMUATE Ha 3HAYOK MeHI0 1 BhiOepuTe HacTpoiikm.

2. B paznmene BkCucremaBm BoibepuTe JINCTAHIIMOHHOE YTIPABJICHUE.

3. Haxkmure Briarouants, 910661 DyHKIUE JUCTAHIIMOHHOTO yIIpaBieHus craau goctymnabl. PolyScope
ocraercs akTuBHbIM. [Ipumeuanne. [Ipu BKIIIOUE€HNN AMCTAHITMOHHOTO yIIpaB/IeHUs (DYHKITHAS
HE BCTYMAeT B CUJIy HEMEIJIEHHO. TakuMm 00pa3oM, MOKHO BBINOJIHSTH MEPEKJIOYEHNE

mexkay pexxkumamu BxkMecrroe ynpasinenneBm n Bk /lucranmuonnoe yupasmenneBm.
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4. B mento npoduiist BeibepuTe IMCTAHIIMOHHOE YIIPABIEHNE, 9TOOBI TIEPEKJIIOUNTH HACTPONKH
PolyScope. Ilpumeuanue. Bor moxkere BepryTbes B pexkum BxMecrrnoe ynpasienneBmb
IIyTeM BO3BpaTa B MPOPUILHOE MEHIO WK BRIOOPA MPOMUIIT OIEPATOPA WA IIPOIPAMMIECTA,

€CJIN 3aJaH IIapOJIb.

INPIMEYAHUE:

e Hecmorpss ©HA TO, 4YTO [AMCTAHIMOHHOE  YIIPABJIEHUE

orpaHuuuBaer JelicrBus oneparopa Ha PolyScope, BbI

BCe eIrne MoxKeTe CJIeJUTb 3a COCTOAHUEM p060Ta.

e Ecmu pobor ObLT BBIKTIOUEH B pexume BrJ/lucraHimoHHOE

yupasjerneBib, TO OH B TOM ke pekuMe Oymer 3aImyIeH.
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