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Part 11

PykoBojacTeo PolyScope






10.1 Bsenenne

Pobor obopymoBan KOMILIEKCHON CHCTEMOIT 0€30MacHOCTH. B 3aBHCHMOCTH OT XapaKTEPUCTHK
paboueit 30HBI pOOOTA, HEOOXOINMO BBITIOTHATH YCTAHOBKY HACTPOEK CHCTEMbBI O€30TIACHOCTH st
rapaHTun 0e30MacHOCTH BCeX PADOTHUKOB M coceIHero obopyoBaHus. llprMeHenwne HacTpOeK,
OTIPEJIETIEHHBIX OIEHKON PHCKOB, — 3TO CaMOe TepBOe, UTO JIOJKEH JeaTh COOPIINK CHCTEMBI.

Ceenenus o cucreme Ge3omacHocT ¢M. B PyKOBOICTBO 1O yCTaHOBKE OOOPYIOBAHUSI.

OITACHOCTD:

1. Ucnonb3oBanne um HacTpoiika Gyuknmii u wuHTEPQEicoB,
CBA3aHHBIX C 0E30IMACHOCTHIO, JOJIKHBI BBINOJHATHCA B
COOTBETCTBUU C OIEHKOI, KOTOPYIO COOPIIUK BBHIMOJIHSAET I
OTIPEJIEIEHHOT0 MPHUJIOXKEHHUsT poboTa, cM. PykoBoacTBO 1O

YCTAHOBKE OOOPY/IOBAHUS.

2. Hacrpoiiku koudwurypamnun 0e30MaCHOCTH [IJIsi YCTAHOBKYU W
00y YeHus TO2KHBI ObITH ITPUMEHEHBI COTJIACHO OIIEHKE PHUCKOB,
BBITIOJTHEHHOM COOPIIMKOM CHCTEMBI, W Iepes MepBoil mogadei

MATAHUS HA, MAHUIYJISTOP pobOTa.

3. Bce macrpoiiku koudwuryparuu 6€30MacHOCTH HA JAHHOM
9KpaHe W €ro BKJIAJAKAX [OJKHBI OBITH YCTAHOBJIEHBI B
COOTBETCTBUHK C OLEHKOI PHCKA, BBIIOJIHAEMOMN CIIeLHaIUCTOM

IO MHTEerpanmuu CUCTEMBI.

4. COOpIIMK CUCTEMbI JIOJIKEH YJIOCTOBEPUTHCS B TOM, YTO
BCe W3MEHEHWs HACTPOEK KOHuUrypamuu O€30MacHOCTH

BBITIOJTHAIOTCA B COOTBETCTBUU C €T0 OI_[eHKOﬁ PHUCKa.

5. COOpIINK CUCTEMBI JTOJIZKEH He JIOYCKATH HEeYTOTHOMOYEHHBIX
JIUIL K U3MEHeHui0 KoHurypamun oe3onacHoctu. las 3Toro

cjlejyeT UCIOJIb30BaTh, HAIIPUMED, 3aIIUTY [1apOJIeM.

ITepexon k skpany Kondwuryparus 6e30mMacHOCTH MOMXKHO BBITOJHATH C dkpana [lpuBercrBue
(ecm. 11.4) — ayia 9TOrO HaXKMHUTE KHOMKY IIporpaMMupoBaTh poOOTa, BBITIOJIHUTE MEPEXOJ, Ha
BKJIa/JIKy YCTAaHOBKA M KOCHUTECH IyHKTa Besonacnocts. Kondurypamus 6e3onacuocru 3amuriena

maposaem, cm. 10.8.
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UNIVERSAL ROBOTS 10.1 Beegnenue

d waiin 12:25:03 CCCC O
MNMporpanna Ycranoeka r MNepeneuw enne B/B MHiypHan |
e pana i Koncpurypauuma besonacHocTm
Kpennenue O6wwe npepens r Mpepens ANA coMneHEHnR r FpaHnL bl r B/E GezonacHocTi |

HacTpoiika BB0pa-BHBO A ﬁ OMACHO: Mcnone3oBalie NapaMeTpoB KOHMBHyDa LMK Be30MacHoC TH, KoTopHe

OTAMYSIOTEA OT MEPaME TROE, OMPE S/ e HHBX OLEHKOH PHEKOE MOMET MOHBECTH K
OMECHOCTAM, KOTOPHE HEYETPAHHMb B NOC TRTONHOW CTEMEHM, MITH K PHEKSM,
£ BesonacHocTe KOTORHE HEAOCTETOYHEO CHIAEHB.

MepeMeHHbIE

MODBUS BeibepuTe npenycT aHosky BesonacHocTn:

feranw O
MnaBHi Nnepexon,
OTCcne®XMBaHWe KoOHBelepa B Tabnuue conepekaTod 3HAYEHWA BB paHHol NpenycT aHoBKN:

Ethernet/IP Npeapen Maxcnmyn Hopnanuueii pemnn
¥eownnue mace: 250 M 150
PROFINET
MowHocTe make: 1000 W 300
MporpamMmMa no yMon4aHuw
CKopocTE make: 5000 mmis 1500

L
3arpysuTe/coxpaHnTe T make: 100 kg mis 25

| Pacul HpeHHEIE HACTPOHKN. ..

| PazbnoknposaTth

cMcTemel BesonacHocT

Hacrpoiiku 6e30macHOCTH COCTOSAT U3 Psiia 3HATEHHI IPeIeI0B, NCIOTb3YIONAXCSA IJTsT OTPAHNICHUA
MepEeMEeIeHnii MAHUMYIATOPa PodOTa T HACTPOEK (PyHKIHi 0E30MaCHOCTH [IJIsi HACTPANBAEMBIX

BXOJIOB ¥ BBIXOJA0B. OHU yCTAHABIMUBAIOTCS B CJIEIVIONINX BKJIAIKAX IKPaHa O€30MaCHOCTH:

¢ Ha pknaunke OO1iue npeaessbl COAepKaTcsa MAKCUMAa/IbHbIE OrPaHnYeH s CIeAyOMIUX [ToKa3are e

MaHUIYISTOPa pOOOTA: YCUJINE, MOIITHOCTH, CKOPOCTh M MOMEHT. B cilydae HaIn49usi BICOKOTO
PHUCKa yIa4a 9eIOBEKA UJIM CTOJKHOBEHUS C YACTHIO €10 CPEIbl, JAHHBIM HACTPOHKAM HEOOXOIUMO
[PUCBOUTDH MaJible 3Hadenusi. Kciiu puck Hu3kuit, bosee BBICOKHE 3HAYEH s OOIIUX [IPEJIEIOB
obecmeanBaroT Hosee ObICTPOE TIepeMereHrne PodOTa U MPUIOKEHHE DOJBIIEro YCUINs K €ro

cpene. Bosee mogpobmbie cBemenns npuBenensl B 10.10.

Bxuraaka [Ipenesnst niis coanenennst COOEpKUT MPe/IeNIbl CKOPOCTH COUJIEHEHUS U MTOJIOXKEHN S
cousnenennsd. [Ipenepl CKOPOCTH COUTIEHEHNUST ONPEIEITIOT MAKCUMAJTBHYIO YTJIOBYIO CKOPOCTH
OT/IeJIbHBIX COYJIEHEHUH U [IPEIHA3HAYEHbI /LIS JIAJIbHEHIIErO OI'DAHUYEHU s CKOPOCTU MAHUILYJIATOPA
pobora. Ilpemenbl MOMOXKEHNS COMITEHEHNS ONPEIEISIOT JOMYCTUMBIN IUAIA30H MOJ0KEHNH
OTIEIbHBIX COYjIeHeHuii (B 30He cousieHenuii). Bosee moapobHbIE CBEJIEHUS NPUBEIEHBI B

10.11.

Bkiiasika ['pasunbt npegHa3nadeHa, s yCTAaHOBKY TLIOCKOCTEH 6e30MacHOCTH (B IPSIMOYTOIbHOI
CHCTEeME) ¥ TPAHUIILI OpueHTaun nactpyMenTsl 4iist LITU pobora. ITnockoctn 6e30macHocTu
MOryT ObITH HACTPOEHBI KaK KecTKue mpeaenst momoxkennsa LITU pobora, nin Kak rpaHuibl
nepexona Mexk 1y Hopmasbubiv u Orpanndentsiv pexkumamu (cum. 10.6)). I'panuna opuenranuu
WHCTPYMEHTA HAKJIAIBIBAET KecTKuil mpeaen va opuenTanuto LITU pobora. Bosee moapobubie

cBejienus upusejienbl B 10.12.

Brkutagka BBozipl /BRIBOIBI G€30TTACHOCTH TIpeIHA3HAYEHA 1JIs OTipeiesiennst byHKIui 6e30macHoCTH
U1l HACTPAMBAEMbIX BXOJ0B U Bbix00B (cM. 13.2). Hanpumep, DKCTpeHHbIH OCTAHOB MOXKET

OBITH HACTPOEH B KadecTBe Bxoma. bosee moapobHbie cBefenns npuseaeHsl B 10.13.
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10.2 Uszmenenue kongurypamnuyn 6e30macHOCTI UNIVERSAL ROBOTS

10.2 Uzwmenenune koudurypamnnu 6€301MacHOCTH

Hacrpoiiku korduryparwm 6e30macHOCTH PA3PEITAeTC S U3MEHSTh TOJIBKO B COOTBETCTBUH C OIEHKOMN

PHCKOB, BBIIIOJHEHHOH COOPIIUKOM.

Hwuxe npuseena pekoMeHLyeMast poIeypa n3MeHeHusT KOH(MUTyparuu 0e30macHOCTH:

1. Y6emurech, 9TO TaHHBIE H3MEHEHUSI COOTBETCTBYIOT OIEHKE PUCKOB, BBITTOJTHEHHON COOPIIMKOM.

2. OrperynupyiiTe HACTPOUKHU OGE30MACHOCTH 10 COOTBETCTBYIOIIErO YPOBHS, ONPEIETEHHOMY

OIIEHKOI PHUCKOB, BBITOJHEHHOH COOPIITHKOM.
3. Yb6enurech, 9TO IPUMEHEHBI HACTPOWKN OE30MACHOCTH.

4. JlobaBbTe CAemayIONIuii TEKCT B PYKOBOACTBO omeparopa: BrlIlepen Hatamom paborsr BOM3H
pobora, ybeauTech B TOM, 4TO KOH(MUrypanns 0e30MacHOCTH COOTBETCTBYET OYKHIAEMOI.
st 3TOrO, K MpPUMEPY, BBIMOJHUTE MPOBEPKY KOHTPOJBHON CYyMMBI B TPABOM BEPXHEM

yraty PolyScope (cm. 10.5 B Pykosoacrso PolyScope).Bw

10.3 Cunxponusarnust u ommbKu KoHHUTIYypaIun 0e3011aCHOCTH

Cocrosiaue neficTByoieil KOH(GUTYpAIUY U ee CDABHEHUE ¢ 3arpy KeHHO B Tpadudeckuit uarepdeiic
YCTaHOBKH POOOTA, 0TOOPAXKAETCST 3HAYMKOM IIUTA PSIJIOM ¢ TeKCToM BezonacHocTh B JIeBOi YacTu
sKpaHa. JlaHHbIe 3HAYKU SABJIAIOTCS YAOOHBIM HHIMKATOPOM TEKYIIEero cocrosuus. VX onucanue

MPUBEJIEHO HUKE:
O Koudwurypanus cuaxponnsuposana: [lokassiBaer, 9To ycTaHOBKa rpadudeckoro narepdeiica
AIeHTUYHA AeficTByiomeit kondurypamuu 6e3onacuoctu. 3MeHeHns OTCyTCTBYIOT.
@ Koudurypanus n3menena: IlokasbiBaeT, 4T0 ycTaHOBKA rpaduyueckoro narepdeiica oTaniaercs
ot meiicTByiomeit Koudurypaun 6e30nacHOCTH.
[Tpu u3menennn kouUrypanu 6€30MACHOCTY 3HAYOK AT, YBEIOMUT BAC O MPUMEHEHUN TEKY IIUX
mapaMerpoB.

B cayuae, ecam kakoe-imb0O TEKCTOBOE ToJie Ha BKJaJKe Be30macHOCTh COMEpKUT HEBEpPHOe
3HadYenue, KoH(Urypalys Oe30MaCHOCTH MEPEHIeT B COCTOSHUE OIMUOKUA. IDTO OTOOPAKAETCs

HECKOJIbKUMHU CIIOCODAMM:
1. Pamgom ¢ tekcrom BesonmacHOCTh B JIeBOi 9acTh KpaHa OTOOPAYKAETCH KPACHBIN 3HAYOK
omubKH.
2. TMonekjaaaku ¢ OMUOKAMU 0DO3HAYAIOTCS KPACHBIM 3HAYKOM OIMTUOKW B BEPXHEH JaCTH.
3. TekcToBbI€ TOJIs C OMUOKAMU 0DO3HAYAIOTCS KPACHBIM (DOHOM.

IIpu masuyuuu OmmOOK ¥ IOMBITKE MIEPEXO0/a C BKJIAAKU YCTAHOBKA, OTOOPAYKAETCH JIUATIOIOBOE

OKHO CO CJIEAYIONUMHU BaAPUAHTAMHU:
1. Ycerpanurs npobiiemsbl v yaaanTs omubku. OrobpazKkaercs, KOraa KPACHbIH 3HAYOK OLUIMOKH
OoutbIrie He OymeT 0TOOParXKAeTCs PAIOM C TEKCTOM Be30macHocTh Ha JIeBO# CTOPOHE SKPaHA.

2. Bepuyrbcs K paHee NpuMeHEHHON KOHMUrypamnuu 6e30MaCHOCTA. DTO IMPUBEJIET K OTMEHE

BCEX M3MEHEHUH U MPOIOJIKEHIIO PAbOTHI.
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UNIVERSAL ROBOTS

10.4 Orknonenusa

B caydae oTcyTcTBHS ONMMUOOK M TMOMBITKE MEPEXOIa C BKJIAIKU, OTOOPAXKAETCS JUATOTOBOE OKHO

CO CiIeAYyIOIMUMHA BapUAHTAMM:

1. IlpuMeHUTH W3MEHEHUsI W BBITTOJTHUTH Tepe3amyCK CUCTEMBI. ByIyT BBITOJHEHBI TPUHATHE
u3MEHeHUN KOHMUrypamnnu 0e30MacHOCTH W MEPEe3anycK cucTteMbl. llpuMeuanme: IDTO He
O3HAYAET, YTO U3MEHeHus ObLIM COXpaHeHbl. Brikioyenne poboTa B 9TOT MOMEHT IIPUBEIET

K TIOTePE BCEX CIEIAHHBIX N3MEHEHU! YCTAHOBKHU POOOTA, BKITIOYas KOH(MUTYPAIIIO 6e30TIaCHOCTH.

2. BepuyTbcs K paHee MPUMEHEHHON KOHMUrypamnuu 6e30MaCHOCTA. DTO IMPUBEJIET K OTMEHE

BCEX M3MEHEHUH U MPOIOJIKEHUIO PADOTHI.

10.4

OTkJIOHCeHU S

Manumnynarop pobOTa HWCIOIB3yeT BCTPOEHHBIE OTKJIOHEHWS, YTOOBI HE JIOMYCTUTh HAPYIIECHUS
rpeboBanuii 6ezonacuocru. OTKIOHEHNE GE30MACHOCTH — ITO PAZHUIIA MEXK Y IIPEJIETIOM DE30MaCHOCTH
M MaKCHMAaJbHBIM 3KCILIYATAIMOHHBIM 3HadeHneM. Hampumep, obImee OTKJIOHEHHE CKOPOCTH
cocrapyisier —150/. D710 03HAUAET: €C/IU MOJIH30BATEIbL HACTPOUT TIPEIES CKopocTu Ha 250/, To
MaKCHMAJILHOE IKCILTyaTarnnonHoe 3uadenne cocrasut 250 — 150 = 100/. Orkionenusi 6630MacHOCTH
[IPEIOTBPAIIAIOT HAPYIEHne TPeOOBaHM OE30IIaCHOCTH U OTHOBPEMEHHO JOMYCKAIOT N3MEHEHUST

B ITOBEIEHUH ITporpamMMbl. Hampumep, mpu paboTe ¢ TIKeTbIM TPY30M MOT'YT BOSHHKATEH CHTYAIIHH,
MPU KOTODPBIX MaHHITYJISATOPY pobOTa HY»KHO Oy/IeT HernpoIoJIKHTEIbHOe BpeMsi paboTaTb CO
CKOPOCTBIO BblIII€ CTAHAAPTHOIO MAKCUMAJIbHOI'O 9KCILJIyaTallMUOHHOI'O 3HAYECHU A, 4T00bL CJ1eJ0BaTb

3anporpaMMupoBaHHoOil Tpaekropuu. [Ipumep takoit curyanuu mokasan wa pucynke 10.1.

BHUMAHUE:
IIpoBenernne OIEeHKM pHCKAa BCerma JO0JKHO OCYIIECTBISATHCA C

HCIIO/Ib30BAHNEM 3HAUEHWI TPEeesIoB 0e3 yuera OTKIOHEHMH.

BHUMAHUE:

OTkjIOHEHUST 3aBUCAT OT BEPCHUU TMPOTPAMMHOIO ODECIEeYEHIS.
O6HOoBIEHEE TPOrPAMMHOIO O0ECIIeYeHUs] MOXKET [PUBECTH K
u3MeHeHuio orkiaoneruit. Crucok m3Menenuii B Kaxka0it sepcuu 10

TpUBEIEH B 3aMETKaX K BBIITYCKY.

Safety speed limit

- Maximum operational speed

Speed
A
!
I
|
|
\
1
\
|
|
1
\
/

,/ "~ _ Actual speed

Time

Figure 10.1: Ilpumep oTKJIOHEHHUS GE30MACHOCTH.
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10.5 KonTposbHas cyMMa 6e301aCHOCTH UNIVERSAL ROBOTS

10.5  KourpoJsibHasi cymma, 6€3011acHOCTH

TekcT B mpaBOM BepXHEM yTJly SKPAHA COMEPAKUT KPATKOE ONUCAHWME TEKyIlel KOHMUrypaiuu
6e3omacuHocTr. l3MeHeHWe TEeKCTa TaKKe O03HAYAeT M3MEHEeHHe KOH(MHUryparmun 0e30I1acHOCTH.
Haxkarrne Ha KOHTPOJIBHYIO CyMMy OTOOPAYKAET CBEIEHUsI O TEKYINell aKTUBHON KOHMUTYpAIMH

0€e30I1acCHOCTH.

10.6 Pexxumbl 6e3omacHoCTH

B 006brunbIx ycoBugx (HampuMep, Mpyu OTCYTCTBAM aKTUBHOIO 3AIIUTHOTO OCTAHOBA), CUCTEMA,
6e30MacHOCTH pabOTAET B OHOM W3 CJEAYIONINX PeXXUMaxX Oe30MacHOCTH, KayKIbIH M3 KOTOPBIX

WMEEeT COOTBETCTBYIONIKI HAOOP MPeIesioB OE30MacHOCTH:

OO0branbiil pexkum: PexnM 6e30mMacHOCTH, AKTUBHBIN M0 YMOJTIaHUIO;

OFpaHquHHbIﬁ pexum: Pe}KI/IM AKTUBECH B CJTy49ae PaCIIOJIOZKEeHU A HeHTpaHbHOﬁ TOYKU MHCTPYMEHTA
(IITN) poGota 3a nmpenenam miaockoctu OrpaHuueHHoro peskuMa npu cpabarbiBanun (cM. 10.12),

WM B CJIydae ero akTUBAlUyU HacTpauBaeMbiM BxogoM (cum. 10.13).

Pexkum Boccranosienusi: B ciygae, eciim MaHUITYI9TOP pOOOTA HAPYIIAET OMUH U3 JAHHBIX PEXKUMOB
(nanpumep, Hopmasbabiii niau Orpanudensblii) u npousolies ocranos kareropuu 0, 1 MaHUILYJIATOD
pobora Oymer 3amyiieH B pexxkume BoccranoBieHue. ITOT PEXUM MO3BOJISET MEIJICHHO
OTBECTH PODOTA B PA3PEIIEHHY 0 00IACTH € MTOMOIIBIO BKIAIOK Ilepemertenne min CBOOOIHBIIH

npusoz. B nanHOM pexmMme 3alyCK porpamMm poboTa He IMOAePXKUBAETC.

BHIIMAHIE:

O6parnTe  BHUMaHWE, 9T0 B pexknuMme  BoccraHOBIEHUST
OTKJIFOYEHbI IIPEJE/Ibl I IOJIOXKEHUsI COYJIEHEHMS, IIOJIOKEHUS
IITN wu opuwenramumu IITU, mnostomy craemyer cobI0IATD
MPEIOCTOPOKHOCTh MPHW  BO3BPATE MAHUIYJISTOpPa pobOTa B

IpaHUIbl 1IPE/EesIOB.

Momsxmaaku merio Kondurypairms 6e30macHOCTH TTO3BOJISIOT MOIb30BATEI0 YCTAHOBUTD OTIE/IHHBIE
HabopbI npeesnos besonacHocTu st O0braroro u OrpannueHHoro pexkumos. Ipeesibl ckopocTu
u MomerTa OrpaHuYeHHOrO PEXKUMA, JIJIst AHCTPYMEHTA ¥ COYJIEHEHU T JOJIKHBI ObITH 00JIee CTPOruMH,

qeM J1j1si OOBIIHOTO peXKUMA.

B cayuae mapymienusi npemena 6e30MacHOCTH W3 aKTUBHOTO HAOOPa TPEIETIOB MAHUMYISITOD
pobora Bbimosasger ocraHoB kKareropuu 0. Ecium npu BkiaoueHunn manumysisitopa podora OH
yKe HAXOIUTCS B TOJOXKEHWH, HAPYIIAONUM AKTUBHBIA Mpenes W TPAHUILy Oe30MacHOCTH,
€ro 3aIyCK TPOUCXOAWT B pexkuMme BoccraHoBieHusi. ITO TMO3BOJSET BEPHYTh MAHUITYJISITOD
poboTa B TPAHUIBI TTPenesioB. B pexnme BoccranoBeHus mepeMenienne MaHUIyIsiTopa pobora
orpaHudeHo PUKCHPOBAHHBIM HAOOPOM IIPEIETIOB, He HACTPanBaeMbIM Homb3oBaTeneM. [loapobree

o npenenax pexkuma Boccranosienus cM. B PyKoBOICTBO O ycTaHOBKE 000DYIOBAHUSI.

10.7  Pexxum cBoOOIHOTO TIPUBOIA,

ITpu naxox nenun B pexkume Coboaubiii ipusox (cM. 13.1.5) u Korja 1moJioKeHue MaHUITYJIsTOPa,

p060Ta HpH6HH)KaeTCH K OIpeaeJJeHHOMY Mpeaesy, IMoJIb30BaTe/Ib IMMOYYyBCTBYET OTTAJTKUBAIOIILY IO

!Cormacuo IEC 60204-1; mogpobuyio HudOPMAIIHIO CM. B [JIOCCAPHH.
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UNIVERSAL ROBOTS 10.9 IIpumenuTsb

cuiy. IIpumoxKenne CUIBI TPOUCXOINUT I TIPEIEIOB TTOJOXKEHNs, opueHTaruu u ckopoctu [IUT

poboTa ¥ [OJIOXKEHUsI, 1 CKOPOCTU COYJICHEHHUIA.

[esbro mpuIOXKEHUST HAPACTAIOIIEH CUJIBI ABJISETCS HH(MOPMUPOBAHUE TOJIB30BATESA O TOM, YTO
TEKYIIee IOJIO2KEHUE UJIU CKOPOCTDb OJIM3KU K [IPEeIbHBIM 3HAYEHUAM U [1PEIOTBPAIIEHUE HAPY [IIEHU
poborom fganuOro mpeaena. OIHaKO B CIydae MPUIOKEHHUS OJIb30BATEIEM TOCTATOYHOIO YCUITHST
K MaHUIYJIATOPY poboTa, BO3MOXKHO HapyIIeHne npeaeaa. Marauryma CujIbl BO3PACTAET 10 MEPE

MPUONVKEHUST MAHUTTYIATOPA POOOTa K MPEIETy.

10.7.1

Obparublit Tpoxo,

B pexkunve CBOGOIHbBIH IPUBOJL, COUIEHEHUS PODOTA MOTYT IIEPEMEINIATHCS CO CPABHUTETEHO HEOOIIBIIIIM
YCHIUEM, TOCKOJIbKY TOPMO3a OTHYIIEHBbL. BO BpeMsi WHUIUATU3AINA MAHUITYJISATOPA PobOTA
MOT'YT HAOJIIOAATHCA HE3HAUNTEIbHBIE BUOPAIIMY IIPU OTITYCKAHIUH TOPMO30B poOoTa. B HEKOTOPBIX
CUTYaIUsIX, HAIPUMEpP, KOTIa podOT OJM30K K CTOJKHOBEHWIO, MTaHHBIE KOJEOAHWS SIBJISIIOTCS
HEXKEeJIATEIbHBIME, TOITOMY MOYKET UCIOJIb30BaThCst (PyHKIMs OOpaTHBIH TPOXO, /7T TPUHYIUTETHHOTO
[epeMeIeHns Olpe/IeIeHHbIX COUJIEHeHN B HEOOX0IMMOe TI0JI0KeHIe O€3 OTITYCKAHUsI BCEX TOPMO30B

B MaHUITYJIATOpE podoTa.
st sBraodenus pyuakiun OOpaTHBIH TPOXOT:
1. Haxxmure BKJL. nng nomaum nuranus K COWIeHeHHsIM. PoOOT HAXOAUTCS B COCTOSHUU
BrBesneiicreneBm. He ormyckaiite Topmosa (1. e. He Haxkumaiire ITYCK).

2. Haxxmure u ynepxkuaiire kaonky Coboaubiit npusoa. Pobor nepeiiner B cocrosane BkObpaTHbiii

poxoiB.

3. Topmo3za OyayT OTIYIIEHBI TOJIBKO B COYJIEHEHNAX, HA KOTOPhIE OKA3bIBAETCS CUIHLHOE TABJIEHUE,
LOCKOJIbKY BKJIIOueHa/Hazkara Knouka Csobouubtii ipusos. [Ipu ucnosbzoBanuu GyHkuuu

O6paTHbIit TPOX0/, pOGOT OIIYIIAET, YTO CBOOOIA MTEPEMEINeHUsT OrPAHNIEHA.

10.8

3alura napoJjem

OcymuiecTrisiercs 6JJ0KUPOBKA BCEX MAPAMETPOB Ha JaHHoM dKpare (cM. 15.3) 10 BBoZa KOPPEKTHOTO
[apoJisd B TEKCTOBOE II0Jie 0esoro LpBeTa BHU3Y 3KpaHa M HayKaThsd KHOIKU Pa3610KupoBaTh.
Bo3moxxHO moBTOpHASs OJIOKMPOBKA 9KPAHA IIyTEM HaXKaTHA KHONKY 3a0/I0KMpoBaTh. BJIOKUpOBKa
BKJIIKU Be30macHoCTh OCYINECTBIISIETCS ABTOMATHYECKHU TIPU MEPEX0/Ie C IKPAHa KOH(MUTYPAIHH
be3onacHocT. BJioKMpoOBKa napamMerpoB Tak:ke 0003HAYaeTCsd 3HAYKOM 3aMKa PHAJIOM C TEKCTOM

Bezonacuocrs B 1eBoit yacTu 3kpana. 3HAYOK pa3bIOKHPOBKH OTODPAXKAETCs TP PA3BIOKUPOBAHHBIX

mapaMeTpax.

IMPUMEYAHUE:
Ob6parure BHUMaHWE, 9YTO [pPU PA3DJIOKMPOBAHHOM 3JKpAHE
KOH(pUryparun Oe30MaCHOCTH MHTAHWE MAaHUIIYIITOpa poboTa

OTKJIIOYEHO.

10.9

[IpumeHuTH

[Ipu pazbmokupoBannu KoHMUTypanun 0E30MaCHOCTH HA MEPUOJ BHECEHUS M3MEHEHWH MTUTaHUE

MAaHHUILyJIgTOpa podora Oymer orkiodeHo. Iluranme maHummynsTopa podoTa HE MOMXKET OBITDH

CB3
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10.10 O6mue npemennt UNIVERSAL ROBOTS

BKJIIOYE€HO 0 NMPUHATUA UJIN OTMEHBI n3MeHeHU . Py‘{HOQ BKJIIOYEHUE TUTAHUA MAHUMIYJIATOPA

p060Ta BBIIIO/THACTCA TOJIbBKO Ha 3KPpaHE MHUIHUAJIN3AIUA.

Hepe;L Tepexoa0M C BKJIQJKN YCTAaHOBKU HeO6XO,I[I/IMO BBITIOJTHUTH IPUHATUE UJIX OTMEHY U3MEHEHU.

,HaHHbIe MU3MEHEHUA HE BCTYTAT B CUJIYy OO HazKaTnd KHOTTKN HpI/IMeHI/ITB 1 BBIIIOJTHEHU A TTIOATBEPXK ICHU A.

IToxrBep:kienue Tpebyer MPOBe/IeHNs BU3YAJIbHON IIPOBEPKH M3MEHEHUI MAHUILYIATOPA podoTa.

B nenisix 6ezonacuocru nadopmarus npusegena 8 CU. Tlpumep auasiora moATBepK I€HUsT TPUBEIEH

HU>KeE.
1/ Obmue npapeansi |/ Mpepens oNA COMNEHEHHA r Fpaunukl r B/B bazonacHocTH r Mpoyeea
Mpenen HopmaneHei pemnn OrpaHHyYeHHLIH PEXHN
Yeounume 150,00 120,00 M
MowHecTe 300,00 200,00 W
CHOpoCTE 1,50 0,75 m/s
MomeHT 25,00 10,00 kg s
MooTeeponTe kondgurypaunte bezonachocrn | | OTKNOHNTE

Takke, Mpy MOATBEPKICHUHN TPOUCXOIAT ABTOMATUYECKOE COXPAHEHWE M3MEHEHWH KaK YaCThb
Tekytieil ycranosku pooora. lomnosaurenbaas naHMGOpPMAIUS O COXPAHEHHH YCTAHOBKH POoOOTa

npuBesieHa B 13.5.

10.10  O6mwme npesesbt

Ob6ie mpesenbl 6e30MACHOCTH MPEIHA3HAYEHBI I orpanudenus: jmHeiiHoil ckopoctu [ITHU
poboTa, B TAKKe YCUIIUsI, KOTOPOE OH MOXKET MPUJIATaTh K ¢Boei cpefe. OHU COCTOAT U3 CIIeIyONHX

3HAYEHUN:
Veunme: Ilpenen makcumanbHOro ycmiwms, Kortopoe moxker mpusiarare LITU pobora x cBoeit
cpeze.

MormraocTs: Ilpemen MakcHMaabHOW MEXaHHYECKOW pabOThl, MPOM3BOAMMOI poOOTOM HA CBOIO

Cpeny, C y9eTOM TOTO, UTO TOJIe3HasT HATPY3Ka SBJISETCS JacThio pOOOTA, a HE CPEeIhl.
Ckopocrs: TIpejest makcumalibhoi Jinbeiinoi ckopocru IITU pobora.

Mowment: Ilpemen MmakCEMaJIbHOIO MOMEHTA MAaHUITYIATOPa poboTa.
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UNIVERSAL ROBOTS 10.10 OGmue upemesbl

CymecTByeT aBa Crocoba HACTPOHKK OOIMMX MPEIeoB 0E30MacHOCTH B ycTaHOBKe; (OCHOBHBIE

Hacrpoiiku u Pacmmpennbie HACTPOIKY, IOJTHOE OIUCAHUE KOTOPBIX [IPUBEIEHO HUZKE.

B mporecce HacTpoiiku 00IMIKX MPeIe/ OB 0E30MACHOCTH TOJIBKO OMPEIEISIOT TTPEIeIbl I HHCTPYMEHTA,
a He 0DIre IPeIebl MAHUITYIITOPA PODOTA. DTO O3HAYAET, YTO HECMOTPs HA HAJIUYIHUE TPEIEa
CKOPOCTH, 9TO HE TAPAHTHUPYET, YTO HA APYTHE KOMIIOHEHTHI MAHUITYIATOPA poO0Ta Oy/IyT PACIPOCTPAHATHCS

TaKHE K€ OTPpaHUYICHUNA.

IMTpu naxoxaenun B pexkume CBoboaubiil npusoz (cMm. 13.1.5) u Kora TeKymas CKOpOCTh COUICHEHU ST
O TU 6m3ku k npenery CkopocTu, TOJIB30BATEb TOYYBCTBYET OTTATKHUBAIOIILYIO CUILY, BEIMUNHA,
KOTOPO# BO3PACTAET 0 Mepe MPUOINKEeHU CKOPOCTH K ee mpeaenty. [Ipumokenne CHIbI MPOUCXOIUT

KOIJIa TeKylas CKOPOCTh COCTaBJisieT Npubinu3uTesibHo 250 mm/s oT npenesibHON CKOPOCTH.

Ocuosnbie Hacrpoiiku  Ha mHagasbHON moAnanen OOMUX MPEIESIOB, OTOOPAKAEMO B KAIECTBE
9KPAHA MO YMOJIIAHUIO, PACITIOJIOKEH TIOJI3YHOK, COIEPIKAIINI YeThIpe MPEeI0NPeIeIEHHBIX HAab0pa
3HAYEHUN I MPEeIeJIOB YCUJInsl, MOIIHOCTH, CKOPOCTH 1 MOMeHTa Kak B HopmasibHOM, Tak u B

OrpaHu9eHHOM peXKUME.

Konkpernbrie HAOOpBI 3HAUEHIIT TOKA3aHbI B rpaduIecKoOM nHTepdeiice momb3oBaTens. IIpenonpeneneHHbe
HAOOPBI 3HAYEHUIT — ITO TOJBKO MPEIMTOJOKEHNS U HE JTOJKHBI 3aMEHATH COOTBETCTBYIOIILYIO

OTIEHKY PHUCKOB.

Ilepekniodenne K paciImpeHHbIM HAcTpoiikam Ecim HE OquH U3 mpeaonpeaeeHHbIX HabOPOB
3HAYEHUN HE MOJIXOJAWT, HAXKMWUTE KHONKY PacimpeHHble HACTPONKH... i OTKPBITHS SKPAHA

PACIITHPEHHBIX HACTPOEK OOIINX TIPEIEIOB.

Pacrmmupennbre HaCTpOWKN

MomeHT make: 100 kg rjs 2! -2 kg mis

Q ®=in 12:25:04 CCCccC O
[ Nporpanmna [ ¥cranoska | Mepenewenne | B/B [ Mypuan |
R e (U KoHdpurypauus besonacHocTm
KpenneHnue OBwne npeneans r Mpenens ANA codNeHEHWA r CpaHWLEl r B/E BezonacHocTi |
HacTpoiika BBopa-BLIBO 0a Mpenen Makcumym HopmaneHeii pexum OrpaHH4 eHHbIE PEXHN
NMepeMmenHbie MowHocTe make: 1000 W 300 0w
MODBUS CKOpoCTE makc: 3000 mmy's -150 mmis

Neranu

MnaBHHA Nepexopn,
OTCAEeXNWBAHWE KOHBEREpa
Ethernet/IP

PROFINET

MporpaMMa No YMon4aHwo

3arpysuTb/coXpaHuTb

B nmammoM 3KpaHe KaxKIblii w3 OOMUX MpenesoB, onmucaHubix B 10.10, MokeT ObITH U3MEHEH

HE3aBUCHUMO OT APYI'ux. YceranoBka 3HaYeHUs OCYIIECTBJIACTCA KaCaHueM COOTBETCTBYIOIIEIO

CB3
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TEKCTOBOTO TOJIST C TIOCJEIYIONMIM BBOJOM 3HauUYeHWs. HawBbICiee BO3MOXKHOE 3HAYEHUE I
Ka2KJI0ro U3 IMPEJIEJIOB IIPUBEJEHO B KOJIOHKe ¢ Ha3BanueMm Makcumywm. Ilpenen ycunust moxuO
ycranoButh Ha 3uadenne or 100N u mo 250N, wu mpemes MOITHOCTH MOYXKHO YCTAHOBUTH HA
3nadenue oT 8O W u 10 1000 W,

[Ipumeuanue: ons gusa npeaenoB B OrpaHUYeHHOM PEXKUME OTKJIIOYEHBI,ECJIN HE YCTAHOBJIEHBI
HACTPOHKY cpabaThbIBAHUSA IJIOCKOCTH DE30MACHOCTH U HACTPauBaeMoro Bxoza (noapobuee cum. 10.12
u 10.13). Takxe, 3navenus upeuenos i Cxkopocru u Momenra B OrpaHuyeHHOM pexuMe He

JOJIZKHDBI IIPEBBIINATh aHAJIOTUYIHDbIC 3HAYCHUA IJIA HopMaanoro pexuma.

OTKJ/IOHEHHE U eIUMHUIA U3MEPEHMS /Il KazK 100 IIpeiesia IPUBEIEHbI B KOHIIE COOTBETCTBY FOIIEH
crpoku. B mpormecce paboThl TPOrpaMMbl IPOMCXOIAT ABTOMATHIECKAS PEryIHpPOBKA CKOPOCTH
MaHUIYIITOPa POOOTa C IEIbI0 €6 COXPAHEHWsSI B MHTEPBAJIE BBEJIEHHBIX 3HAUEHUN 34 BHIYETOM
orkJionenus (cm. 10.4). Obparure BHUMaHME, 9TO 3HAK MUHYCA, PACIIOJIOKEHHbBIH EPE/] 3HAYEHUEM
OTKJIOHEHHS, O3HATAET TOJIBKO TO, UTO 3HAYEHHUE OTKIOHEHHUST HEOOXOIMMO BBIIECTD U3 (DAKTUIECKOTO
BBEJIEHHOrO 3HaveHus. B ciydae npesbienus poboToM mpejena (6e3 yuera J0mycKa) CUCTeMa

0e30IaCHOCTY BBIMOJHUAT OCTAaHOB KarTeropuu 0.

BHUMAHUE:
IIpenen cxopoctu pacrnpocrpansiercs toiabko uHa ITUM pobora,
ApyTHe KOMIIOHEHTHI MAHHIY/TATOPa POOOTa MOTYT JABUTATHCI C

OOJIBINEH, TI0 CPABHEHHIO C 33JAHHON, CKOPOCTHIO.

[Mepexsouenue Kk ocHOBHBIM HacTpoitkam  [Ipu HaxkaTnu KHOMKU OCHOBHBIE HACTPOMKH... OCYIIECTBIIAET
BO3BpAT K 9KPAHy OCHOBHBIX OOINMWX TIPEIEJIOB W BBIMOJIHIETCS COPOC BCEX 3HAYEHUN OOIMMX
npeaeaoB a0 HacTpoiku [lo ymomuanuio. B ciydae, ecnm maHHOE JMEHCTBIE MOYKET TTPUBECTH K

oTepe N3MEHEHHBIX 3Ha9eHU, OyAeT 0TOOparKeH TUAJIOr € IOATBEPKICHHEM JTAHHOIO JeHCTBUSA.

Bepcus 3.8 II-11 CB3
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UNIVERSAL ROBOTS 10.11 IIpenensl ajid cOYIeHEHNS

10.11 Ilpenensl Aj1s cOUICHEHUS

@ aiin 12.25:04 CCCC O
[ Nporpanna [ ¥cranoska | Nepenemenne | B/B [ Mypuan |
Kondurypauna LITH KoHdjurypauusa 6ezonacHocTun
Kpennenne OBwue npegane Mpepent ANA couneHeHns r FpaHnL el r B/E BezonacHocTi |
HachDﬁKa BBOOa-BLHIBO A BozmomHa He3aBMCHMan HachoFma Kaporo 3 cnefyownx Npenanocs COMMEHEHMIA:
0 MakcumankHas ckopocTe
@ Be3onacHocTh
° Ananazod nonoseHna
MepeMeHHbie
MODBUS
Neranu Con H i pexHn OrpaHny eHHbIH PEXHN

. MuHumym Makciamym Muriamym Makcumym
Mnaeublil nepexon,

OcHoBaHWE -363 — 363 " -353” 363 +3°p-2°

OTCnEeXWBAHNE KDHBeﬁepa
Mneso -363— 363" _353” 263 +3°0-3°

| |

| |
Ethernet/IP NokoTs 363 — 363° | _363” 363| 30).30
PROFINET Banmcreel  -363— 363° | ,363” 363| 510 o)
MporpaMMa No yMon4aHuio SanmcTee 2 -363— 363 ° | -363” 363| HE0ga0
3arpysuTh/cOXpaHnTb Janscresd  -363— 363° | —353” 363| +303

IIpenesnbr codsienennii OrPAaHNIMBAIOT JABUKEHNE OTIEIbHBIX COYJICHEHN B 30HE COYIEHEHU, TO
€CTh OHU He IIPUHA/JIEKAT IPAMOYTOJILHON CUCTEME, & BHYTPEHHEMY (BPAIIATeIbHOMY ) MOJIOXKEHUTO
COUJIEHEHUN M WX CKOPOCTU BpallieHns. KHOMKU-TIEPEKTI0OYaTe TN B BepXHell JacTy MOATaHe
[TO3BOJISIIOT HE3ABUCHUMO yCTAaHOBUTH MakcuMasbHy0 CKOpocTh u Jluama3oH mosioxKeHus s

COYJIEHEHUIA.

ITpu naxoxaenuu B pexkume CBoGomubiilt mpuBos, (cM. 13.1.5) u KoOra TEKyIee MOJIOKEHUE WU
CKOPOCTh COYJIEHEHUsI OJIM3KM K MPEJeLy, MOJIb30BATE/b MOYyBCTBYET OTTAJKWBAIOILYIO CHUILY,
BeJINYMHA KOTOPOW BO3PACTAET IO Mepe NpUOIMKeHWsl CodjieHeHus: K npeaeny. llpuoxenue
CHJIBI IPOMCXOIUT KOT/IA CKOPOCTH COUJIEHEHHsI COCTABIIAET MIPUOIM3nTeabHo 20 °/s OT MpeesbHOl

CKOPOCTH HUJIN ITOJIOKEHNE COUJICHEHUA COCTABJIAECT HpI/I6JII/IBI/ITeJIbHO 8°or nIpeaesIbHOTrO ITOJIOZKEHUA.

MakcnMasbHast CKOPOCTh  3HaueHHe JAHHOTO MapaMeTpa OIpe/IesseT MaKCHMAaIbHYIO YTII0OBYIO
CKOPOCTb Ka2K/I0I'0 COYJIEHEHUSI. YCTAHOBKA 3HAYEHHS OCY IECTBJISIETCS KACAHUEM COOTBETCTBYIOIIEro
TEKCTOBOTO ITOJIS C [TOCJIE Y IOIIMM BBOIOM 3HadeHus. HauBbiciiiee BO3MOYKHOE 3HAYEHUE TTPUBEIEHO

B KOJIOHKe ¢ Ha3BanmeM MakcumyMm. Hwu 0oaHO M3 maHHBIX 3HAUYEHWH He MOYKET BBIXOAUTH 34

npeaebl OTKJIOHEHWA.

Obparure BHEMaHWEe, YTO TOJd g mpegesoB B OrpaHUYeHHOM pPeXXUMEe OTKIIOYEHbI KOIJA
HE YCTAHOBJIEHBI HACTPOUKHU CpabaThIBAHUS IJIOCKOCTH 0OE30MACHOCTH W HACTPAMBAEMOTO BXOJIA
(moppobuee cm. 10.12 u 10.13). Taxke, 3Hauenus npeaeaos s OrpaHUYEHHOrO pEXKUMa He

JOJIZKHBI TPEBLIMITATH aHAJIOTUYHBIC 3HAUECHUA IJIA HopMaanoro pexuma.

OTKJIOHEHUE U eIMHUIA U3MEPEHUS /I KaXKI0r0 IIpeesia IPUBEIeHbI B KOHIIE COOTBETCTBY FOIIei
cTpoku. B mporecce paboThl MpOrpaMMbl MPOUCXOIUT ABTOMATHYIECKAS PErYIUPOBKA CKOPOCTH
MaHUIYIITOPa pPoOOTa C IEIbI0 €6 COXPAHEHUsS B WHTEPBAJIE BBEIEHHBIX 3HAYEHUIN 34 BHIYETOM

orkjonenus (cu. 10.4). Obparure BHUMaHUe, YTO 3HAK MUHYCA, PACLIOJIOKEHHbILI 11€PE/] 3HAYEHUEM
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OTKJIOHEHW S, 03HAYAET TOJHKO TO, 9TO 3HAUEHIE OTKJIOHEHUS] HEOOXOINMO BhIYECTh U3 (DAKTUIECKOTO
BBEJIEHHOI'O 3HAa4YeHusd. B ciydae ke, eciid yryioBasg CKOPOCTb KAKOIO-TO COYJIEHEHUS IIPEBLICHT
BBeZleHHOe 3Havenue (6e3 ydera JOIycKa), cucreMa 6e301aCHOCTH BBIIOJHUT OCTAHOB KATErOpUU

0.

Jwnanazon mojoxkenus: JlaHHBIN 9KpaH TO3BOJIAET 33/IaTh JIMATTA30H TTOJIOXKEHUH KarXKI0r0 COUJICHEHU .

YcTraHOBKa 3HAYEHNUI OCYIIIECTBIISETCS KACAHIEM COOTBETCTBYIONIETO TEKCTOBOT'O TIOJIS € MTOCTETYIONINM
BBOJIOM HUZKHEH W BEPXHEH I'DAaHUI] IOJIO2KEHUs COYIeHEeHUs. DBBejeHHble 3HAYEHUsS WHTEPBAJIA
JOJI?KHBI HAXOUTHCS BHYTPHU 3HAYEHUN, IPUBEIEHHBIX B KOJIOHKe /[nama3on u 3Hadenne HUXKHEN

T'PaHUIBI HE MOZKET IIPEBBIINATH 3HAYCHUA BerHeﬁ T'PaHUIIBI.

HpI/IMe‘IaHI/Iei HOJIH JJId IIPpEIEIOB B OI‘paHI/I‘{eHHOM pexnmMe OTKJIIOYEHDBI,eCJIN HE YCTaHOBJIEHBL
HACTPOHKM cpabaThbIBAHUSA IJIOCKOCTH DE30MACHOCTH U HACTPauBaeMoro Bxoza (noapobuee cum. 10.12
u 10.13).

OTKJIOHEHNE U eIUHUIA U3MEPEHNS JJIs KaYKI0T0 TPeIeIa MPUBEIEHBI B KOHIIE COOTBETCTBYIOIIEH
crpoku. IlepBoe 3HadeHHE OTKIOHEHHE MIPETHASHAYEHO /I MUHHMAJILHOTO 3HAYUEHUs, BTOPOE

— TSI MAaKCHMAJTBHOTO. BBINOMHEHWE TPOrpaMMBI IMIPEPBIBAECTCS MOCTE TOTO, KaK IOJOKEHNE
COYJIEHEHUST HAXOMUTCA OJM3KO K TPAHUIE IMANA30HA, MOJYYEHHOW B pe3ysbrare I100aBJIEHUS
IEPBOr0 OTKJIOHEHN K BBEJIEHHOMY MUHUMAJbHOMY 3HAUEHUIO U BBIYUTAHUS BTOPOI'O OTKJIOHEHU A

OT BBEJIEHHOTO MAKCUMAJIbHOTO 3HAUEHN A, TPU TPOIOIZKEHUH €T0 IIEPEMEIEeHN s 10 TPOTHO3UPYeMOi
TpaekTopuu. ObpaTuTe BHUMAaHNUE, 9TO 3HAK MUHYCA, PACIOJI0XKEHHBIN Tepe/] 3HAT€HNEM OTKJIOHEHW S,
03HAYAET TOJIHKO TO, UTO 3HAYECHNE OTKJIOHEHHUST HEOOXOINMO BBIYECTD U3 (DAKTUUECKOTO BBEIECHHOTO
3nadenus. Ho eciin moiokeHne cOYIeHeHns IPEBBICUT BBEICHHBIN TUAIIA30H, CHCTEMa, DE30I1aCHOCTH

BBIIIOJTHUT OCTAaHOB KaTE€rOpuunu 0.

10.12

['panuInl

Ha nanmoit BKIa/IKe BO3MOXKHO HACTPOHUTD IIPEIEIbI TPAHUIIL U IPEIET MAKCUMAJIHHO JIOIIYCTHMOTO
OTKJIOHEHHSI OPUEHTAIINN HHCTPYMeHTa poboTa. Takrke BO3MOXKHO 331aTh IIJIOCKOCTH, AKTUBUPY IOTIIHE

mepexon B OrpaHuYeHHbI PEKUM.

IInockocTu 6e30MacHOCTH MOIYT UCIOJIb30BATHCA i OIPaHUYeHUs JOIYyCTUMOM pabodeil 30HbI
pobota mytem coxpanenus mojoxenns LITU pobora HA KOPPEKTHOM CTOPOHE 33, TAHHBIX MJIOCKOCTEH
U 3alpera IPOXOXK/IEHWs CKBO3b HUX. BO3MOXKHO 3a/aTbh JI0 BOCbMU ILJIOCKOCTEH 0e3011aCHOCTH.
OrpanuyeHnre OpHEeHTAIMU UHCTPYMEHTA MOXKET HCIIOJIb30BATHLCA i OOeCIedeHnsl OTKJIOHEHH

WHCTPYMEHTa, poboTa He DoJiee 9eM Ha 3aJaHHYI0 BeJIMYWHY OT 33aHHOW OPMEHTAIUH.

BHIIMAHIE:

YcTaHOBKA TIOCKOCTEH OE30MaCHOCTH MO3BOJISET CO3MATH MTPEIEIbI
Tonbko masgs HTU — oHm He ABAAIOTCS OOIIMMHU  TTpeIeaMu
MaHUILYIITOPa poboTa. DTO O3HAYAET, YTO HECMOTPS Ha HAJUIUE
IJIOCKOCTH 0e30MaCHOCTH, 3TO HE TApPAHTUPYET, YTO Ha, JPyrue
KOMIIOHEHTBI MaHUMYJIITOPa pob0Ta OyIyT pacupOCTPAHATHCS

TaKoOe 2K€ OI'DaHUY€HHUeE.

Kondurypanus kazka0ro npeena rpaHuibl OCHOBAHA Ha (DYHKIMSX, 33JAHHBIX B TEKYIEH yCTAHOBKE
pobora (cm. 13.12).
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[NPUMEYAHUE:
HacrosTrenpHO  peKOMEHIyeTCA  BBINOJTHUTH  CO3/TAHUE  BCEX

dbyHKINE,  HEOOXOAUMBIX Jijid  KoHpHUrypamum  TpedyeMbIx

[peJIeJIOB TPAHUI] ¥ MPUCBOUTH WM HAJJIEXKAIIHE WMEHa Tepe]
u3mMeHenneM Koudwuryparnuu 6e3omacuoctu. OOparuTe BHUMAaHUE,
MOCKOJIbKY ~THUTAHWE MAHWIYJIATOPA PO0OTa OTKIIOYEHO TIPHU
pa3byiokupoBaHHON BKIaKe BesonacHocTs, pyuknusa Uacrpyment
(koTOpasi CconepKUT TeKylee Iosiokenue u opuenrtanmio 1ITU
pobora), a rakxke pexum Cobommbiii npusox (cm. 13.1.5) Gyayr

HeJIOCTYIIHBI.

ITpu naxoxaenun B pexkume CBoboaubiit mpusos (cm. 13.1.5) u koraa rekyee nosoxkenue IITTU
poboTa, OJIU3KO K IJIOCKOCTH 0E30MaCHOCTH MJIM OTKJIOHEHHE OPUEHTAINKA WHCTPYMEHTA pPodoTa
OT HEOOXOIUMOI OpUEHTAINN OJIM3KO K 33JaHHOMY MAKCHMAJIBHOMY OTKJIOHEHWIO, MOJIH30BATE/b
[IOYYyBCTBYET OTTAJKHABAIOIIYIO CHTY, BEMMIHNHA KOTOPOi Bo3dpacTtaer 1o Mepe npubsmkenns [ITU
K npeneny. IIpunoxkenne cuibl npoucxonut Korga LITU maxonures mpubnm3uTesbHo B 5 CmM OT
IJIOCKOCTH 0E€30TMACHOCTH UJIU OTKJIOHEHNE OPUEHTAINY WHCTPYMEHTA COCTABJISIET MPUOIU3UTETHHO

3° OT 3aJaHHOr0 MaKCUMAaJIhbHOTO OTKJIOHEHWS.

Ecin nockocTh HACTpOEHA HA mepexon poboTa B OrpaHUYeHHBIH PEXKUM MpU CpabATHIBAHUN, TO
[pU €e IEePeCeYeHr MAHUIYIaTOPOM pobora mpoucxoaut mnepexon B OrpanuydeHHbll PeKUM U
mpuUMeHeHne HacTpoek Ge3onacHocTu OrpaHudeHHOro pexkuma. [1IT0CKOCTH B pekuMe Mepexoa
MOTYNHAIOTCA TEM K€ IIpaBHJIaM, YTO U O6bI‘IHbIe IIJIOCKOCTH 6630HaCHOCTI/I, 3a UCKJIIOYECHUEM

TOT'0, YTO MAHUTTYJIATOD p060Ta MOTYT TTPOXOOUTH CKBO3bH HUX.

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

10.12.1 Bribop rpaHuilpl s HACTPOUKH

[Tanesns I'pannirbl 6€30MaCHOCTH, PACHOJIOKEHHAS B JIEBOM YACTH 3aKJIAJIKU, UCIOIB3YETCS JJIst

BBIOODA TIPEIEIA TPAHUIIBI I HACTPOUKHI.

Jl71s HACTPOWKM TJIOCKOCTH OE30MACHOCTH HAKMUTE Ha, ONWH W3 BOCHMHU 3JIEMEHTOB TAHEIH.
Ecmn BeibpanHast m1ocKoCTh DE30I1acHOCTH y2Ke ObLIa HACTPOEHA, COOTBETCTBYIOIIEE TPEXMEPHOE
OpeJCTaBIeHre ILIOCKOCTH Bbiuesgerca B Tpexmeprom Buae (cm. 10.12.2) cnpasa or gaHHOI
nanesn. HacTpoiika MmiIockocTu 6e30MacHOCTH BBINOJHsSETCH B pasjesne CBo#CTBA MJIOCKOCTH

GesomacrocTr (cM. 10.12.3) B HUXKHE 9aCTH 3aKJIAIKH.

Haxxmute amemenT I'panuria mHCTPYMEHTa 9 HACTPOUKW Tpeesaa OPUEHTAINN WHCTPYMEHTA,
pobora. Hacrpoiika npesesna sbliosnsiercs B paszese Cpoiicrsa rpanuupl uacrpymenra (cm. 10.12.4)

B HUKHEU JacTu 3aKJIaJIKHU.

Haxkmure kuonky <& / JIJTsl yIIPABJIEHUs OTOOPAXKEHUEM TPEXMEPHOI BU3YAJIU3AIINY [IPEIENTa,
rpanuibl. B ciydae ak THBHOTO Ipejiesia rpanutl, obo3uadenue pexkuma 6eszonacuocru (cm. 10.12.3

u 10.12.4) BemosHsieTcst onHUM U3 cieayomux 3uadkos D/ 8/ / 8.

10.12.2 TpexmepHast BU3yaJH3aInd

TpexMepHBIi B 0TOOparKaeT HACTPOEHHBIE TIOCKOCTH 0e30MAaCHOCTH W ITPEIEIA PAHUIIHI OPUEH TAITH
IIJIST KHCTPYMEHTA, poOOTa COBMECTHO € TEKYIIAM TIOJIOKEHUEM MaHHATyIATOpa pobora. Bce HacTpoeHHbIe
9JIEMEHTbBI I'PAHUL,, C BKJIIOYEHHON BUAUMOCTBIO (TO €CThb ¢ Oro0pazkeHueM 3Hadka & ) B pasjesie

I'panurbr 66300aCHOCTH 0TOOPAXKAIOTCST COBMECTHO C TEKYIITUM BBIOPAHHDBIM IIPEIEIOM TDAHUIL.
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(AKTUBHBIE) TIPEIE/IBI MJIOCKOCTH (E30MACHOCTH OTOOPAKAIOTCS YKEJITHIM U YEPHBIM [[BETAMU C
HEOOJIBION CTPEIKOi, 0003HATAIONIEN TEePIEHINKYIIp K IJIOCKOCTH — CTOPOHY ILTOCKOCTH, HA
KoTOpO# paspemreno mo3urmonuposanue LITU pobora. IlnockocTn cpabarsiBamus 0003HAYAIOTCS
CHHWMM U 3eJIeHbIM IBeTaMu. HeOosbInoil crpesikoii 0003HavYeHa CTOPOHA MJIOCKOCTH, KOTOpas He
BBI3BIBAET mepexon B OrpaHwdeHHblii pexkuM. ECau MIOCKOCTh 0e30macHOCTH ObLIa BhIOpaHa
Ha [MAHEJW CJIEBA OT 3AKJIAJKH, TO IIPOUCXOJUT BbIIEJIEHUE COOTBETCTBYIOIIEr0 TPEXMEPHOIO

npeacTaB/JICHuAd.

IIpenes rpanunpl oOpuenTauu HHCTPYMeHTa 0003HAYAETCS IIAPOBLIM CEKTOPOM C BEKTOPOM, 0003HAYAIOIIUM

TEKYILyI0 OPUEHTAIUIO HHCTPYMEeHTa poboTa. BHYyTpeHHss 9acTh CEKTOPA sIBJISETCS PA3PeNIeHHOM

006JIaCTHI0 OPHEHTAIINY WHCTPYMEHTa (BEKTOpA).

B ciyuyae manmvyusa HACTPOEHHOIO, HO HEAKTUBHOIO IIPEEJIA IPAHUL] OPUEHTAIUN UHCTPYMEHTA,

BuU3yaau3allud CTaAaHOBHTCA CEPOro IBETa.

Harkmure 3Ha49OK JiyIibl, 9TOObI YBEJIMYUTDH WJIM YMEHBIIUTh MACIITA0, WM IIPOBEIUTE HAJIbIEM

110 M300PAXKEHHTO, YTOOBI U3MEHUTH BH/I.

10.12.3 Konduryparnus miockocTn 6€301macHOCTH

Paznen cBoiicTBa niockocTr HE30MACHOCTH B HUKHEH 9acTh 3aKJIAKH COMEPKUT KOH(MUTYPAIUIO

BBIOPAHHON MJIOCKOCTH DE30MacHOCTH Ha maHe un ['paHuiibl 6e30macHOCTH B BEPXHEI JIEBOIT YacTn

3aKJIQJIKH.
@ @aiin 12:25:07 CCCC O
Mporpanma Ycranoeka r Mepenew eine B/B MHypHan |
Kondmrypauua LTH Koncpurypauma 6esonacHocTmn
Kpennenne Ofwme npegene r MpeAans ANA couNEHeHns r FpaHnL el r B/E BesonacHocTi |

Ipannue Bezonacuocrn TpexmepHbii BHO

HacTpoiika BB0 Aa-BuiBoga
MnockocTe GezonacHocTw 0 n Q Q Q
@ BezonacHocTe MnockocTs BesonacHocT 1 U

NepeMeHHbe MnockocTs GezonacHocTi 2

@

MnockocTe GezonacHocTi 3

MODBUS
MnockocTe GezonacHocTi 4

OeTanm

MnockocTe GezonacHocTi 5

OTCneXMBaHWE KoHBeilepa MnockocTe BezonacHocTi 7

Mnasnuil nepexopn MnockocTs GezonacHoeTn 6 l:l n
[I5)

Ethernet/IP FpaHWULLE MHCTPYMEH TS

PROFINET CeoiicTea nnockocrn besonacnocrn
MaockocTh BuifepnTe pekinm BesonacHocTi:

MporpaMMa No yMon4aHuw .
MnockocTe BezonacHocT 1 U HopmaneHbI -
3arpysnTh/COXpaHUTb
= CkonupoeaTe obbekT CMeL eHne
|X Wall |v| | | | 0‘ -1 mm
Eaar e

Nmsa  TekcroBoe mose MM MO3BOISIET TMOJNB30BATEII0 MPUCBOUTH MM BLIOPAHHON TIJIOCKOCTH
6e3omacHocTu. VI3MeHeHne MMEHU OCYIIECTBIISIETCS KACAHHEM COOTBETCTBYIOIIENO TEKCTOBOTO

IIOJI4 C IIOCIeaYIOIIUM BBOJOM 3HAYCHUAA.

CkormmpoBath 00beKT Ilooykenne n mepreHInKysap MI0CKOCTH O€30TMAaCHOCTH ONPEIESeTCS C

ucnosub3oBanueM byuxiuu (cM. 13.12) or rekyueii yeranosku pobora. Bociosb3yiirecsh Bbliaaiomum
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Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

CIIUCKOM B JIEBOI HUKHeH gacTu pa3aenaa CBoicTBa MI0CKOCTH 6€30TaCHOCTH 115 BBIOOPA (DYHKITHH.
Hocrynubl TosibKO (DYHKIHH THNA TOYKK H IIOCKOCTH. DBbibop snementa <Heonpeneseno™>

OYMINAeT KOHMUTYPAITUIO TITIOCKOCTH.

Ocb z BeIOpaHHOI 06IacTH OyIeT YKA3bIBATH HA HEPA3PEIIEHHYTO 30HY ¥ IEPIEHIUKYIISAD ILIOCKOCTH
OyzZeT yKa3blBaTh B MPOTHUBOIOJIOKHOM HAIIPABJIEHUH, 33 UCKJIIOYEHUEM CJIydasi, KOT/1a BhIOpaHa,
dyuknus OcHOBaHWE, TPH KOTOPOM TMEPIEHIUKYIAD TJIOCKOCTH OYAyT yKA3bIBATH B TOM K€
Hanpasjienuu. Eciu mwrockocTbh HacTpoena B Kadecrse 10CKOCTH OrpaHuYeHHOIO PeXKuMa [pu
cpabarbiBanuu (cM. 10.12.3), nepueHauKy/igp K [I0CKOCTH 0603HAYAET CTOPOHY IJIOCKOCTH, KOTOPast

HE BBI3BIBAET mepexon B OrpaHndeHHbId PEXKUM.

Heobxomnmo oTMeTHTh, 9TO €CJTH ITOCKOCTH 6€30TacHOCTH ObLTa HACTPOEHA, ITyTEeM BBIOOPA (DYHKITHH,
MIPOUCXOIUT TOJIHKO KOMMPOBAHIE HH(MOPMAINN O TIOJIOKEHUH B IIJIOCKOCTH 0E30IaCHOCTH; TIJIOCKOCTD
HE CBA3AHA C JAHHON (PYHKIMEH. DTO 03HAYAET, YTO IPU HAJIMYUKU U3MEHEHUN B [10JIOKEHUU UJIU
opuentaiuu byHKINA, UCIOIb30BAHHON [1JIsi HACTPOWKH IIJIOCKOCTH O€30MacHOCTH, OOHOBJIEHUE
IJIOCKOCTH O€30MacHOCTH He OyAeT BLIMOJHEHO aBToMarmydecku. llpw3nak m3meHenus OyHKITUH
0TODPAXKAETCS 3HAYKOM A, , PACIOJOXKEHHBIM HAJ, JJEeMEHTOM BbiOOpa dyHKImu. Haxxvure
KHOIIKY PsI/IOM C & 3JIeMEHTOM BbIOOpA /iyisi OOHOBJIEHUs 3HAYEHUI ILJIOCKOCTH 0Oe3011aCHOCTH
TEKYIIAMHU 3HAYCHUSIMHU TTOJOKEHUST U OPUEHTAINN (DYHKIUU. 3HAYOK A TAKKe 0TOOParKaeTcst

ecsu BbiOpanHas QYHKIWS yIaJIeHa U3 YCTAHOBKH.

Bezonacubrii pexkum  Boimagaromiee Menio cipasa Ha nanen CBOWCTB MIOCKOCTH OE30IaCHOCTH
HCIIOJIB3YETCS JJIsi BEIOOPA, peKrMa 0e30TaCHOCTH IS MJIOCKOCTU OE30TIaCHOCTH U MMEET CJIeLY FOIIre

3Ha'1eHUA PE2KHMOB!

OTkoueHo IT1ockocTh GE30MacHOCTH BCETIA HEAKTHBHA.

D Hopmanbabrii B ciyuae maxoxkmeHusi cucreMbl OE30MACHOCTH B
HopwmanbaoMm pexxmme, mmockocth HopwmanbHOTO
peXKMMa, AKTWBHA W BBICTYIIaeT B KAYECTBE
crpororo upeaena nonoxkenus IITU pobora.

® OrpaHuveHHbBIH B ciayuae HaxoxeHusi CHCTEMbl 0GE30MACHOCTH
B Orpanndenrom pexume, TLIOCKOCTD
OrpanuveHHOTO PEXKWMA AKTHUBHA U BBICTYTIAET

B KadecTBe crTpororo mpesaena nonoxkenns [TU

pobora.
HopmanbHbrit &B ciiyuae HaXOXKJEHUsI CHCTEMBI 0e30MaCHOCTH
OTPAHUYEHHBIH B Hopmampaom wuianm OrpaHmdyeHHOM pPEKUMAX,

mwiockocrs  HopmasbHoro &  orpaHu4eHHOrO
pEXKMMa AKTHBHA ¢ BBICTYHAET B KAYECTBE
crpororo mpesesta nojoxenns [ITU pobora.
B Orpannuennniit pexxum mpuB cayuae HAXOXKIEHWS CUCTEMbI 0E30MacCHOCTH
cpabarblBaHUU B Hopmanbaom wiau OrpaHuyeHHOM peKuMeE,
wiockocTs  OrpaHd4eHHOrO0  peXXuMa  IpU
cpabaThIBAHUM AKTHBHA W BBI3LIBAET MEPEXOT,
cucrembl B OrpaHuYeHHbI PeKuM 10 TeX 1op,

noka IITU pacmonoxkena 3a meit.

Broibpannbrit pexkum 6e301acHOCTH 0003HAYAETCS 3HAYKOM B COOTBETCTBYIOIIEM JJIEMEHTE AHETH

CB3 I1-16 Bepcus 3.8



10.12 I'panuup UNIVERSAL ROBOTS

I'panunpr 6e3onacuoctu. Ecin 3nauenune pexxuma 6e3omacHoctr paBHO OTKITIOUEH, 0TOOPAKEHHS

3HAYKa HE IIPOUCXO/IUT.

Cwuermenne ITlocse BbiboOpa (DYHKIMU B BBINAJAIONIEM CIUCKE B JIEBON HUXKHEH 4acT HAHEIH
CeoiicTBa maHesn 6GE30MACHOCTH, MEPEHOC ILIOCKOCTH OE30MACHOCTH MOXKET ObITh BBIMOJHEH C
TTOMOIIBI0 KACAHWS TEKCTOBOrO 10Jist CMeleHne B HUKHeH 9acTu JaHHON TaHEe U U BBO/IA 3HAYEHUS.
BBo T0/I0:KUTETFHOTO 3HAYEHNUS YBEIUIUBALT JOCTYITHYIO pabouyto 30Hy poOOTa MyTeM MepeMeIeHust
IJIOCKOCTH B IIPOTUBOMOIOKHOM HAIPABICHUU IEPHEHIUKYJIISIPY ILIOCKOCTH, BBOJI OTPUIATEIBHOIO
3HAYEHUs] YMEHbBIITAET JOCTYITHYIO 30HY IIyTeM [TepeMeIleHust MIOCKOCTH B HAITPABJIEHUH IEePIEH UK YIAPa

IIJIOCKOCTH.

OTKJIOHEHNE W €IWHUIA W3MEPEHHs CMEeIIEeHMs [JIs TPAHUIBI IJIOCKOCTHA TMPUBEIEHA CIIPaBa, OT

TEKCTOBOI'O I1OJIA.

JleiicTBreE TIJI0CKOCTEl CTPOrOro mpeesia  BhImoaHEeHNE TPOrpaMMBbI TPEPBIBAETCS KOTJIA MTOJIOYKEHNE
HUTU nnmanupyer mepecedb aKTUBHYIO ILJIOCKOCTb OE30MIACHOCTH CTPOTOrO IIPEEsia 33 BBIYETOM
orkionenus (cM. 10.4), 1pu OPOJOIKEHUH ee IePeMelleHus [0 [IPOrHO3UPYEMON TPAEKTOPHH.
ObparuTe BHUMaHUE, 9TO 3HAK MUHYCA, PACIIOJIOKEHHBIN Iepe/l 3SHAYEHNEeM OTKJIOHEHH ST, O3HAYAET
TOJILKO TO, 9TO 3HAYEHIE OTKJIOHEHUST HEOOXOINMO BhIYECTh U3 (DAKTUIECKOTO BBEJIECHHOTO 3HAYECHIS .
Eciu nonoxkenue T upesbicur 3agannbiii upeed wiockocru 6esouacuocru (6e3 ydera 1o1ycka),

TO cECTeMa OE30IACHOCTH BBIIOJHUT OCTAHOB KaTreropun 0.

HeiicrBue mwiockocreit OrpaHndeHHOrO peXKuMa pu cpabaTblBaHuu B ciiydae OTCyTCTBUS AaKTHBHOTO
3aAIIUTHOIO OCTAHOBA M CHCTeMa 06€30IaCHOCTU HE HAXOAUTCS B ocoboM pexxnme Boccranosienus
(cm. 10.6), ona paboraer B Hopmasbaom ujin OrpaHuvaeHHOM DEXKUME U ePEMEIEHUsT MAHUITY IATOPA,

poboTa orpaHHYEHbI COOTBETCTBYIOMAM HAOOPOM IIPEJIENIOB.

ITo ymomuanuto, cucrema OGeszomacHocTn Haxoautcss B OObramom pexkume. (OQHA MEPEXOINUT B

OrpaHuYeHHbII PEKUM B CJIEIYIOMIUX CATYAIUSX:

a) IMonoxenune IITU pobora HaXOAUTCs 38 IIOCKOCTHI0 OrpaHuIeHHOr0 PEXKUMa IIPU CpAdATHIBAHNH,
TO €CTh OH PACITOJIATAeTCsT HA CTOPOHE TIJIOCKOCTH, TTPOTHBOTIOIOKHON HATTPABIEHNIO MaIeHbKOH

CTPEJIKH Ha BHU3YaJIU3allUU IIJTOCKOCTH.

b) Hacrpoena dbyunkuus 6e3onacuoctu BxouaHoro curuajia OrpaHuv4eHHOr0 PezKuMa U BXOJIHbIE

CHUTHAJIBI UMEIOT HU3KOoe 3HadeHue (Gosee moapobHo cum. 10.13).

B ClIy4vae, KOrjga HU OJHO M3 BBIMENECPEYNCICHHBIX yC.}IOBI/Iﬁ boJsiee He BBITIOJIHAETCA, CUCTEMA

Bosspainaercs B Hopmasbublit pexxum.

B cayuae, eciin mepexon u3 Hopmaabaoro B OrpaHUYeHHBIH PEKUM BBI3BAH TIEPECETECHUEM TIIOCKOCTH
OrpaHu9eHHOro pekuMa Ipu cpabaThIBAaHWK, TO TPOUCXOJAUT CMeHa Habopa npezenos Hopmaabaoro
pexkuma, Ha HAOOP mpemesoB OrpanmdeHHoro pexmma. Kak tosipko mosoxkenue LITU pobora
OKasKeTCs Ha paccTosHun He 6ostee 20 MM 0T 1ocKoCTH OTPpaHUIEHHOTO PEXKMMA, TIPY CPADATHIBAHUN

(na cropone HopmasibHoro pexkuma), HadHyT JeficTBoBaTb MeHee crporue npeesb Hopmasabhoro

u OrpaHUYEHHOrO PEXKWMOB B OTHOINEHWM KaXKJIOTO 3HadeHws: npejena. llociae mpoxoxk/IeHus

HTU pobora gepe3 miaockocTh OrpaHWYEHHOrO peXXKMMa MpH cpabaThIBaHWM, JeificTBHe HabOpa
npeaeoB HopMaabHOTO pesknMa MpeKkpaliaercs u B AeficTBre BCTynaeT Habop mpeaesioB OrpanundeHHoro

pexxuma.
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B cay4uae, eciin mepexon u3 Orpanndenaoro B HopMaibHBIH peKuM BBI3BAH TIEPECEICHUEM TLIIOCKOCTH

OrpaHu9geHHOro pexkuMa Ipu cpabaThIBAHIE, TO IPOUCXOAUT CMeHA HAbopa npeesoB OrpaHndaeHHOro

pexxuma Ha Habop mpenenoB Hopmanbaoro pexmma. Ilocie mpoxoxmenus IITU pobora wepes

mI0CKOCTh OTPaHUYIEHHOTO PEeXRWMa NMpu CpabATHIBAHWK, HAYHYT AEHCTBOBATH MEHEE CTPOrue

npeaesibl HOpMaJ’IBHOFO n OI‘paHI/I‘IeHHOFO PEXKUMOB B OTHOIMIECHUHN KaXKJO0T'O 3HAYEHUA TIpeEeIesia.

Kak tosbko mosioxkenue IITU pobora okazkercsi Ha paccrosinuu He Oosiee 20 MM OT IJIOCKOCTH

OrpanuyenHoro pexkuma npu cpabarbiBanuu (Ha cropone HopmasibHOro pexkuma), HpOUCXOIUT

cMeHa, Habopa tpeaesioB OrpaHudeHHOro peXknMa Ha Habop mpeaeaoB HopMaabHOrO pexxuma.

Eciu nporuozupyemast tpaekropusi IITU pobora mpoxoaur depe3 miockocTb OrpaHudeHHOTO

peXKuMa TIpu CPpabATHIBAHNY, MAHUTTYJISTOP POOOTA HAYHET 3aMEIIATHCS JAYKE 10 MOMEHTA TTPOXOXK ICHUST

CKBO3b ILIOCKOCTb, €CJIH €I'0 CKOPOCTb Oy 1eT 60JIbIie CKOPOCTU COYJIEHEHUsT, CKOPDOCTH MHCTPYMEHTA,

WK Tpejesa MOMEHTa HOBOrO HabOpa IIPeJesioB.

Obparure BHMMAaHWE, MOCKOJIbKY TaHHBIE

Mpeiesibl JOJIXKHBI OBITH DoJiee cTpormMu B Habope mpeaeaoB OTpaHWYIeHHOrO PeKUMa, TAKOe

MpeaBapuTeIbHOe 3aMeIjIeHne MOXKeT TPOWCXOAUTH TOJHLKO Tpu Tepexone oT HopmaabHOro K

OrpaHu9eHHOMY PeXKUMY.

10.12.4 Kondurypanus rpanuibl HHCTPYMEHTA,

Q@ ®aiin
[ Nporpanna | Ycranoska | Mepenewenne | B/B [ Mypuan |

12:25:10 CCCC O

KoHdmrypauus LTH

KoHdjurypauusa 6ezonacHocTmn

Kpennenne [ OBwnenpeaens [T Mpepene ana counekenns [ Fpannue | B/B GezonacHoctn |

rpaunuel GezonacHocTn
HacTpoiika BBoAa-BpiBo0a
MnockocTs BezonacHocTi O

[ o[[5)
[ o][5)

MnockocTs BesonacHocTi 1

@ BesonacHocTb

MepeMeHHbie MnockacTs GesonacHocTh 2

MnockocTs BesonacHocTi 3
MODBUS
MnockocTs BezonacHocTh 4
feranu
MnockocTs BezonacHocTh 5

MnasHEA Nepexon, MnockoeTs GesonacHoTh 6

OTcnexmBaHue KoHBefiepa || MiockoeTs Geaonacuoeti 7

Ethernet/IP FpaHWLWa MHCTRYMEHTA

PROFINET CBOHCTEA IPaHALEI HHCTPYHERTS

CmeueHne

Soien.or

CrenmposaTe obv ekt

MporpaMMa no yMon4aHuio

3arpysuTb/coXpaHnTb

TpexmepHbii BH O,

Q] _

BuibepnTe pokium BesonacHocTi

‘ 06a

|v|

R -]

cneTemel BesonacHocT

[ rastnonrponars | [L2e8 e ] [

Th

[Mauenr CroiicTBa rpaHUI] HHCTPYMEHTA B HIKHEH YaCTH 3aKJIAJKW TO3BOJISIET 33JaTh MPEeIes

OPHMEHTAIMU WHCTPYMEHTa POOOTA, COCTOLAIIEr0 W3 HEOOXOAWMOIl OPHEHTAIMU WHCTPYMEHTA M

3HaYeHNA MaKCUMaJIbHO JOIIYCTHMOI'O OTKJ/JIOHEHHA OT ,Z[aHHOfI OpueHTaluun.

Cwmemenne

TexcroBoe moJe CMeHleHI/Ie 0T06pa>1<aeT 3HAYE€HNE MaKCUMAJIbHO JOIIyCTUMOI'O OTKJIOHEHHA

OpueHTalIuu MHCTPYMEHTa OT HeO6XO,Z[PIMOfI OpPpUEHTAITUN. Nzmenenne 3unagenus OCyHIECTBJIACTCA

KaCaHUEM TEKCTOBOT'O TOJIA C TTOCJICAYIOIMINM BBOAOM HOBOT'O 3HAYCHUA.

IIpunaaThIl IUama3oH 3HAYEHWN COBMECTHO C OTKJIOHEHWEM W eIWHUIeHl M3MEepeHHs CMeIeHus

0TODPAKAIOTCS PSAJIOM C TEKCTOBBIM IIOJIEM.
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CkommpoBaTth 00beKT HeobxoauMast OpreHTaIMst HHCTPYMEHTa POOOTa OMPEIEISTeTCs ¢ NCITOIb30BAHUEM
dyukuuu (cm. 13.12) or rekymeit ycranoske pobora. Ocbh z BbiOpanuoii GhyHKmU 6y1eT UCI0JIb30BATHC

B Ka4ecTBe HEOOXOIMMOTO BEKTOPA OPUEHTAIMHA WHCTPYMEHTA [IJisi JAHHOTO IIPEe/Iesa.

Bocnousib3yiiTech BbIIAIAIONMM CIHCKOM B JIeBOI HuKHel dacTtu paszgesna CBoiicTrBa rpaHuIlbl
WHCTPYMEHTa, i BbiOOpa dyHKIuu. JlOCTymHBI TOJBKO (DYyHKIMHU THIA TOYKHA U ILJIOCKOCTH.

Bribop snementa <Heompemeneno™> ounmiaer KOH(MUTYPAIUIO MIOCKOCTH.

Heobxomumo oTMeTHTD, YTO €CjIu mpees ObLT HACTPOEH IyTeM BBIOOpA (DYHKIIUU, MTPOUCXOIAT
TOJILKO KOMTMPOBaHME NH(OPMAIINY 00 OPUEHTAIINH B TIPEJIET; IPEIesT He CBI3aH C JAHHOM (hbyHKIIHNEH.
D10 0O3HAYAET, YTO IPU HAJIUIUHU U3MEHEHU T B TIOJIOXKEHUH UITH OPUEHTAIUE (DY HKIMH, UCIIOIH30BAHHOM
JIJIsT HACTPOMKY TIpejiesia, OOHOBJIEHHE TIPEeea He Oy[eT BBIMTOJTHEHO aBTOMATHYecKu. lIpm3nak
n3MeneHnss (PYHKIUU OTOOPAYKAETCH 3HAYKOM A , PACIOJOXKEHHBIM HaJ, JEMEHTOM BBHIOODA
dbyukinn. HaxkMure KHONIKY PSIIOM C & 3JIEMEHTOM BBIOOPA Jjist OOHOBJICHUST 3HAYEHU N TTpeIeia,
TEKYIIUM 3HAYCHHEM OpUeHTaIuu (DYHKINU. 3HAYOK A TakyKe 0TOOPaKAeTCsl eI BbIOpAHHAS

dyHKIMA yrajgeHa n3 yCTaHOBKH.

Bezonacueiit pexkum  Brimagaromee Menio crnpasa Ha naHenu CBOWCTBA TPAHUIL UWHCTPYMEHTA
MPEIHA3HAYEHO [IJTs1 BLIOOPA pesknMa, 0E30MaCHOCTH /IS TTPE/IE/IA TPAHUIL OPUEHTAIINY HHCTPY MEHTA.

Jocrynunbl ciemyonme 3Ha9eHust:

OTKII09EHO [Ipemen rpaHUIBI MHCTPYMEHTA BCETIA HEAKTUBEH.
D Hopmanbabrii I[Ipu  HaxoXkaeHMM  CHCTEMBI  0E30MaCHOCTH
B HopmanbpHOM pexwume, mpefen TPAHUIBI

WHCTPYMEHT, aKTUBEH.
® OrpaHnvyeHHbIH I[Ipn HAXOKIEHWM CHCTEMBI 0OE30MacHOCTH B
OrpaHudeHHOM  pexXuMe,  [peJes  IPAHUIBI

WHCTPYMEHTA AKTHBEH.
Hopwmasbabrit &Ilpu HAXOKIEHWM CHCTEMbI 0OE30MacHOCTH B
OrpAHUYEHHbBIN Hopmasbaom  mim  OrpaHudeHHOM — pexkuMe,

peJiesl TPaHuIlbl MHCTPYMEHTA aKTUBEH.

Bribpannbrit pezkum 6e3011acHOCTH 0003HAYAETCSA 3HAYKOM B COOTBETCTBYIOIIEM JIEMEHTE AHEIH
Ipanunp: 6e3onacuoctu. Eciu 3nadenue pexkuma 6e3onacHoctu pasao OTKIII09€H, 0TOOpaskeHust

3HAYKa HE IIPOUCXOJIUT.

HeiictBue BpImosHeHne MPOrpaMMbl TPEPBIBAETCS KOT/Ia, CMEIEHNST OPUEHTAIINA WHCTPYMEHTA
[JIAHUPYET MPEBBICUTH MAKCAMAJILHOE CMEIIEHHE 33 BLIYeTOM OTKJIoHeHus (cM. 10.4), mpu mpoIoIzKenun
€ro IepeMerneHus 1o IMporHo3upyemoii rpaekropuu. OOparure BHUMAHUE, YTO 3HAK MUHYCA,
PAacCIIOJIOZKEHHBIH 1epe/1 3HaYeHneM OTKJIOHEeHHs, O3HaYaeT TOJIbKO TO, YTO 3HaYeHUe OTKJIOHEHUA
HEOOXOIMMO BBIYECTh U3 (hAKTUYECKOrO BBEJIEHHOTO 3HAYEHWs. ECIu OTKIIOHEHWE OPWEHTAInN
MHCTPYMEHTA MPEBBLICUT Tipenest (6e3 ydera JOoImycKa), CucreMa 6e30MacHOCTH BBITIOJHUT OCTAHOB

kareropuu 0.
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UNIVERSAL ROBOTS 10.13 BxXOIbI ¥ BBIXOIBI CUCTEMBI GE30IIaCHOCTI

10.13 Bx0/bI 1 BBIXOJIbI CHCTEMBI DE30TTACHOCTH

Q@ ®aiin 12:25:10 CCCC O

[ Nporpanmna [ ¥cranoska | Mepenewenne | B/B [ Mypuan |
PR (A KoHdjurypauus beszonacHocTm
Kpennenune [ OBwnenpepens |[© Mpenenw ana counswenns | Tpanuuw [ BJBE BesonackocTu
HacTpoiika BBOna-BHBO A

Exopuol curuan Haznavenune hynxunn
@ Be3onNacHoOCTL
epEmn canfig_ir[0], config_ir(1] [y — -

config_in[2], config_in[3] A apritHelR cfpoc -
MODBUS

config_in[4], config_in[5] He HazHausHo -
Neranu config_in[&], config_in[ 7] He HazHaveHo -
MNMnasHBI Nepexon, Buixonuol curuan Hazuavenne dynxunn
OTCneXWBaHWE KoHBeRepa

config_out[0], config_out[1] PofoT nepemew aeTca -
Ethernet/IP config_out]2], config_out[3] EriNonHeH S8apMAHEIA 0CT SHOE cic... | W

config_out[4]. config_out[S] He HazHa4eHo -
PROFINET o -

config_outl 6], config_out[7] He HazHaveHo -
MporpaMMa No yMon4aHuw
3arpysnTb/coXpaHnTb

Ha mamnom skpane ocymectBisieTcs HacTpoiika @yHKIuU 0e30I1acHOCTH I HACTPANBAEMBIX
BXOJIOB M BBIXOJIOB. BXO/BI-BBIXO/[bI PA3IEIEHBI MEXK/Ty BXOIAMH U BBIXOAAMHE U MOMTAPHO PA3MEIIEHbI

TaK, 9TO KaXKJasl (DyHKIUS MPEIOCTABISET KATErOPHUIO 32 u Bxoap-Bbxoas! Pld.

Kaxnas @ynkius 6e30MaCHOCTH MOXKET KOHTPOJIUPOBATH TOJBKO OHY MAPY BXOJ0B/BbLIXOIOB.
[TomerTka BBIOOPA TOI Ke (byHKIMU 0E30MAaCHOCTH BO BTOPOI pa3 yIajisieT w3 paHee 3aJaHHOMN
mepBO# TTapbl BXOIOB / Bex070B. CyrmectByior 5 OyHKIHMI 030MACHOCTH IJIsT BXOIHBIX CUTHAJIOB

U 5 — JJisi BBIXOAHBIX CHIHAJIOB.

IIpumeaanne: Ilpumenenne pyHKIEE 030IIACHOCTH K PsIIy KOHTAKTOB OTKJIOHST JeHCTBAS BBOIa-

BBIBOJIA, yKa3aHHbIe i KonTakToB B BkHacrpoiike BBogoB-BbiBOn0BB® (cM. 13.8).

10.13.1 Bxopmuble cUTHAJIBI

Jlisi BXOJHBIX CHIHAJIOB BO3MO2KEH BbIOOp cienyrommx PyHkuumii Gesonacuocru: ApapuiiHbLil
ocraHoB cucrembl, Orpanundenubiit pexkuM, [Ipegoxpanurenbubrii c6poc, 3-MO3UIMUOHHOE YCTPOHCTBO

BKJIIOYeHUs U Pabounii pexum.

Asapuiinbrit ocranos cucrembl  Ilocjie HACTPONKY JOMYCKAETCs UCIOIH30BATh JTOMOJTHUTEIHHYIO
KHOMKY ABapuiinbrit ocranos moMumo KHonka aBapuifHOro OCTAHOBA, HA TIOABECHOM TYJILTE 00y YCHUS.

Hanuas dyukimsa Tpebyer UCnoab30Banus yerpoiicrsa, copmectumoro ¢ ISO 13850.

Orpanudennbiit pexkum  Bee npezesibl 6e301macHoCTH MOTYT ObITh UCIIOJIB30BAHDI B JIBYX PEKUMAX:
HopwmasbHbril pexkum, B KOTOPOM OTIpeiesisieTcss KoH(MUrypaius 6e30macHOCTH 0 YMOTIAHUIO, 1

Orpanuuennbrii pexkum (6oJiee 101po6HO cM. 10.6). Ipu BbiGOpe manHoil GyHKIMU 6E30MaCHOCTH

2Cormacuo ISO 13849-1; noapobuyo nHGOPMAIMIO CM. B TIOCCADHI
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BXOJa, TMOJAYa HA BXOABI HU3KOIO CUTHAJA MPUBOAUT K TEPEXOIY CHUCTEMBI 0Oe30MacHOCTH B
Orpanudennbiit pexkum. B cirydae HeOOX0IMMOCTH POU3OUIET 3aMe JIEHIE MAHUILYJIATOPa poboTa
JIJIsT COOTBETCTBUS TpeboBanusaM Habopa npenenoB OrpaHrndeHHOro pexkuMa. ECaun MaHUITyIsTop
poboTa mPOJoIKaeT HapyInaTh npeneabl OrpaHudeHHOTO PEXKUMA, TO OyJIeT BBIMOJIHEH OCTAHOB
kareropun 0. Bosepar B OObIYHBIN PEXXUM OCYIIECTBJISIETCS TakuM ke obpasom. Ob6parure
BHUMAaHWE, YTO IJIOCKOCTH OE30IACHOCTH TaKyKe MOIYT BbI3bIBaTh mepexon B OrpaHudeHHbIH

pexum (6osee moapobuo cm. 10.12.3).

ITpenoxpanurensbhbiit copoc  Ecnu [IpenoxpanuresbHblii OCTAHOB IOIKIIIOYEH K BXOAAM / BBIXOIAM
0e30IaCHOCTH, TOT[a BO3MOXKHO UCITOIH30BAHNE ITOTO BBIXO/IA, /IJIsT COXPAHEHUST COCTOSTHUSI TPEIOXPAHUTETHHOTO
OCTaHOBA 0 cpabaTbiBanus copoca. MarumyaaTop podoTa He OyIeT MepeMeIaThCs TPU HAX0XK IEHUN

B COCTOAHUU IIPEAOXPAaHUTE/IbHOI'O OCTaHOBA.

BHUMAHUE:

ITo ymomuanuto, dyukius [IpegoxpaHuTenbHbi cOPOC HACTPOEHA,
mis Bxomabix KOHTAakTOB O m 1. Ux orkiiouenme mpuBemer K
[IPEJIOXPAHNUTEILHOMY OCTAHOBY MaHHIIYJISITOPa POOOTA HOCJIe TOro,
Kak Ha Bx0x IIpemoxpanuTebHbIN OCTAHOB OYAET MOJAHO BHICOKOE
guadenue. Jpyrumum cioBamu, 6e3 Ilpemoxpanurenbublii cOpoc
Bxo/bl [Ipenoxpanurenbusiii ocranos SI0 u SI1 (cm. Pykosoncrso
[0 yCTaHOBKE OOOPY/I0BAHUSA) MOJHOCTHIO OMPEIE/IAI0T aKTUBHOCTD

COCTOAHUA MIPETOXPAHUTEIHLHOT'O OCTaHOBA.

3-MO3UIMOHHOE YCTPOMCTBO BKIOUYeHns 1 Pabounii pexkum  OHE IpeIyCMATPUBAIOT MCIOIb30BAHNE
3-1I03UIMOHHOIO YCTPONCTBA BKJIIOYEHUS B KA4€CTBE JAOMOJIHUTEIbHOM 3aUTHON MEPhI BO BPEMS
HACTPOWKM W nporpamMmupoBanus podora. Ilpum ckordurypmpoBaHHoM BxOze 3-TIO3UIIUOHHOE
YCTPOMCTBO BKJIIOYEHUsT pOOOT HAXOAUTCsA B BKpexkume Boinosinenus B nim B BKkpexkume nporpaMMmupos: g B,

B mpaBom BepxHEM YTy MOSBUTCS 3HAYOK, OTOOPAYKAIONINN TEKYIWil pabodnii peyKum:

@ Pexum Bommonmenns: PoboT MoKeT BBIMOTHATH TOJBKO 3apaHee 33 JaHHbIe 331a49n. BKIaakn

BxlIlepemernenneBw u BkCBoboaubIil npuBo B HEIOCTYTHEI.

0 Pexxum nporpammupoBanusi: OrpanudeHus, IPUCYTCTBYIOIIHE B PEXKUME BBIIIOJTHEHU ST OTMEHSIIOTCS.
Ho npu HE3KOM JIOrU9ecKOM yPOBHE HA BXOJE 3-TIO3UIIHOHHOE YCTPOUCTBO BKIIOYEHUS POOOT
HaXOIUTCS B PEXKUME TPEIOXPAHUTETLHOTO OCTaHOBa. Kpome TOro, moa3yHOK CKOPOCTH
YCTAHABJIMBAETCS B HAYAIbHOE 3HAYEHUe, cooTBercrByoouee 250 MM/c, KOTOpoe MOXKeT ObITh

IIOCTEIIeHHO YBEeJIUYEeHO JJis IOCTHUXKeHus OoJsiee BBICOKOM ckopoctu. llossyHok ckopocTu

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

cOpaChIBAETCS 10 HU3KOIO 3HAYEHMS BCET/1A, KOT/IA BXO 3-MO3UIIMOHHOE YCTPONCTBO BKIIIOUEHS

MEPEXOIUT OT HU3KOTO JO BBICOKOTO.
CymecrByer nBa crocoba HaCTPOKK BbIOOpa pabovyero pexumMa;

1. Jls BeiOOpa pabodero pexkmma ¢ IOMOIIHIO BHEIITHETO YCTPOHCTBA BHIOOPA PeKUMA, CKOH(MUTYpUpYiiTe
Bxox Paboumit pexxum. Onmust 171 ero KOH(MUTYPUPOBAHWUS TOSIBUTCS B BBIMAJAOIIEM
MEHIO cpa3y IIOCJe TOro, Kak Oyaer CKOH(MUIYPHPOBAH BXOM, 3-TIO3UIMOHHOE yCTPOICTBO
BKJIIOYeHUsA. P0o00T OyaeT HaXOAWTHhCA B PEKUME BBIMOJHEHWS NMPU HU3KOM JIOTHIECKOM
ypoBHe Bx01a Pabounii pexxum u B pexkuMe MpOrpaMMUDOBAHNS TTPU BBICOKOM JIOTHIECKOM

yPOBHe.
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2. st BBIOOpA pabouero pexkuma u3 Polyscope momken ObITh CKOHMDUTYPUPOBAH TOJIBKO BXO,
3-1I03UIMOHHOE yCTPOUCTBO BKJIIOYEHUS M IpuUMEHEH K KoHdwurypanun Oe3omacuoctu. B
TAKOM CJIy94ae PEKUMOM 10 ymosdanuio Oymer Bomonnenwe. [lis BriIOUeHusi pexkuma
mporpaMmMupoBanus Beioepute KHONKY BrIIporpamvuposanue poboraBm Ha SKpane mpuBeTCTBUS.
st mepekioueHnst 00paTHo B PeskuM BBITOTHEHN S TIPOCTO BhIMauTe n3 3kpana BxIIporpamMmvupoBanue

poboraBb.

IMPIMEYAHUE:

e [locne moaTBepKAeHUST KOHMUTYPAIMA  BXOIOB-BBIXOJIOB

0€30IIaCHOCTH € BKJIIOYEHHBIM 3-MO3UIIMOHHOE YCTPOICTBO

BKJIIOYEHHS OyIeT aBTOMATHYECKH OTOOPAXKATHCSI IKPaAH
MIPUBETCTBHSI. Kpome Toro, sKpaH mTpuUBETCTBHSA OyIer
aBTOMATHUYEeCKH OTOOpayKaThCsl MPH  Tepexosie  pabotvero

pexxuma ot IlporpammupoBanne 10 Brimonnenne.

e MexaHudeckuii BBIOOP peXWMa, MPU HAJUYUH, JOJYKEH
nosiHoCThIO coorBercrBoBarh ISO 10218-1: nyskr 5.7.1 miis

BBIOODA.

® 3-MO3UIMOHHBIA IepeKJoYarTelb, a TaKKe ero JIeidcTBue,
paboune  XapaKTEPUCTUKH W  DKCIUIyaTalUs  JIOJIZKHBI
MOJIHOCTHIO cooTBercTBoBaTh ISO 10218-1:  mymkT 5.8.3

JJld UCIIOJIB3YIOoLerocd ycrpoicrsa.
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10.13.2 BroIxogHble CHTHAJIBL

J1J1s BBIXOIHBIX CUTHAJIOB BO3MOXKEH BBIOOD ciemyionux Pyuknwmii 6e3omacHoctu. Bee curaasibt

nmepexoagdaT B HU3KW PEKUM TTOCJIE 3aBEPIIEHUA COCTOAHN A, BHI3BABIIIETO BBICOKMA PEXKUM CUTHAJIOB:

ABapuiinblii ocTaHoB cucTeMbl  HU3KMIi CUTHAJ ITOIAETCSA TOIBKO IIPH [MEPEXO/Ie CUCTEMbI 6@30IIaCHOCTH
B coCTOfiHKE ABapUITHOIO OCTAHOBA C IOMOLIBIO BX0Ja ABapuiinbiii ocraHos pobora uiu Knonka
aBapuitHoro ocranoBa. Bo m3bexkamne OJOKMPOBOK HU3KHI CHTHAT HE OyIeT MOJABATLCs, €CJIH

cocrosiare ABapUtHOrO OCTAHOBA MHUIIMUPYETCs C TOMOIIBIO BX01a ABapuiHbIM OCTAHOB CHCTEMBI.

MMPUMEYAHUE:
Bremane MexaHuW3MbI, I[OJIydaolme cocrosgaue ABapuitHOro
OCTaHOBa OT PoOOTa 4Yepe3 BbIXOH ABapHiiHBIA OCTAHOB CHCTEMLI,

JOJIXKHBI cOOTBETCTBOBATH TpeboBanusM [SO 13850. 10 ocobeHHO

HEOOXOIMMO B YCTAHOBKAX, TIe BXOI ABapwuiiHbIii OCTAHOB pobOTa
MOJKJIIOYEH K BHEIIHEMY yCTPOCTBY aBapHUHOTO OCTaHOBa. B
TaKUX CJIy9asiX BBIXOJI ABapuiiHBIN OCTAHOB CHCTEMBI OYIET UMETH
BBICOKOE 3HAYEHHE TMOCTe Pa30JO0KMPOBKU BHEIIHErO YCTPOICTBA
ABApPUITHOIO OCTAHOBA. DTO O3HAYAET, YTO COCTOSHHUE ABAPUINHOIO
OCTAHOBAa BO BHEIIHWX MexXaHu3Max Oyaer cOpoIeHo 0e3 py<TIHOro
BMEIATEILCTBA CO CTOPOHBI omeparopa pobota. CiemoBaTesbHO,
JIJIST COOTBETCTBUS CTAHIAPTaM O€30MACHOCTH BHEITHUE MEXAHU3MBbI

TPeOYIOT PYyYIHOTO BMEIIATENHCTBA, /11 BO3OOHOBJIEHUsT PAOOTHI.
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Pobot nepemeraercs  Huskwuit curaas nogaercsi, KOraa MaHUIYIsSTOP pOO0Ta HAXOIUTCS B TOIBUKHOM
cocroguuu. Korga MaHuiyasaTop poboTa HAaXOAUTCS B HENOABH2KHOM IIOJIOXKEHUU, [IOAAETCS

BBICOKHI CHTHAJ.

Pobor ne ocranasmuBaercsa IIpu 3ampoce octaHoBa MaHHUIYIATOPa PoOOTA, C MOMEHTA, 3aIIPOCa,
JI0 MOMEHTA OCTAHOBA MAHUITYJIATOPA MPOMIET HEKOTOpPOEe BpeMms. B TedeHme 3TOr0 BpeMeHu
OyJeT MomaBaThCs BHICOKUI curHa. [Ipu ABUKEHNN MaHUTYISTOPa pOOOTA M OTCYTCTBUS 3aMPOCa,
OCTAHOBA WJIM [PU HAXOXKJIEHUU MAHUILYJISITOPAa POOOTa B OCTAHOBJIEHHOM COCTOSIHWM, CHTHAJI

OyIeT HU3KHUM.

Orpanudennbiit pekum  OTmpaBiisieT HU3KUH CUTHAJI MPU HEPEXO/ie MAHUIYIaTopa pobora B
OrpanuveHHbIN PEXKUM WUJIA B CIIydae HACTPOMKY BXOma Oe3omacHocTr Ha, OrpaHnveHHbBIN PEXKUM

¥ HA3KOTO 3HAYEHWs CATHAJa. B TPOTUBHOM CJIyYae TOJaeTCd BBICOKMWH CUTHAJI.

HeorpaunuueHHubiit pexxuM — JAHHBIA PEXUM SBJISIETCS OOPATHBIM OTPDAHUYEHHOMY DEXKWUMY,

OIIMCAHHOMY BBbIIIE.
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11.1 Bsenenne

Manumnynsarop Universal Robot npesacraBiser coboit MaHuityasTop, COCTOAMM U3 TPyOOK u
counenennii. CouneneHus ¢ uX OOBITHBIMY HAUMEHOBAHUSIMU TPUBE/IeHBI Ha pucyHke 11.1. OcHoBanue
— 3TO MECTO, Ha KOTOPOE YCTAHABJIMBAETCS POOOT, & K MPOTHBOIOJIOKHOMY KOHILY — (3aIfCThe
3) kpenuTcsa WHCTPpYMEHT poboTa. Koopaunanus 1BuKeHUit KasKI0T0 U3 COUJICHEHU T TI03BOIACT
poboTy CBOOOTHO IMEpEMEeNaTh HHCTPYMEHT 33 HCKII0YEHHEM ODJACTH, PACIOJI0KEHHON CTPOro

HAJ U II0J, OCHOBAHHUEM.

PolyScope npezacrasaser coboii rpadudeckuit uarepdeiic moap30BaTeNst, TO3BOIMIONIAN YIPABIISITD
MaHUITYAITOPOM POOOTA U OJIOKOM YIIPABJIEHHUS, BBIOJIHATE IPOrPAMMBI POOOTHI U yI00HO CO3/1aBATH

HOBBIE TTPOTPAMMBI.

Crenyromuit pa3ien moMOXKeT BaM HadaTh paboTy ¢ poborom. [lasee mpuBoauTcst 6osiee mOIpooHOe

onmcanue 3KpaHos u yukiuonaspaoctu PolyScope.

OITACHOCTb:

1. B PykoBomcTBO 10 YyCTaHOBKE OOOPYIOBAHUS COMEPIKUTCS
BaxkHasd wmHMOpPMAIUS II0 0E30MaACHOCTH, KOTOPYIO OJIZKEH
npouynTarh u mOHATH cbopmuk poboroB UR, mpexpe gyem

poboT OyeT BKJIIOYEH B MEPBBI pa3.

2. Ilepen mepBoii mojaveil mMUTAHWS HA MAHUMYJIATOD POOOTA
cOOPIIMK  JOJIZKEH  337aTh MapaMerpbl  KOH(DUTYDAIHH
6e3011aCHOCTH, OIIPE/IEJICHHbIE DU OLEHKE PUCKOB, CM. IJIABY

10.

Figure 11.1: Counenenus pobora. A: OcuoBanue, B: IlieueBoe counenenue, C: JIokTeBOe couleHEHNE U
D, E, F: Banscree 1, 2, 3
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11.2 HagaJjio paborsl

[Tepen ucnonpzoBanmem PolyScope HeoOXOAMMO BBIIOJHUTD YyCTAHOBKY MAHUIYJIATOpPa pobora u

YCTaHOBKY U BKJIIOYEHHE OJIOKA yIIPABJICHUSA.

11.2.1 YcraHoBka MaHUIYJIATOPa poboTa u OJIOKA yIpPaBICHUAA

s yCTaHOBKY MAHUITYJIATOPA POOOTa M OJIOKA YIPABJIEHUS BBIIOJHATE CIEAYOIne AefCTBUS:

. I3BiiekuTe MaHUIYIATOP poOOTa U OJIOK YIPABJIEHUS U3 YIAKOBKH.
. YcranoBure MaHUIYIATOP pPOOOTA HA MPOYHOHM 1 6€3BUOPAIIMOHHON TOBEPXHOCTH.

1

2

3. IlomecTture 610K yrpaBieHus Ha OIOPY PObOTA.

4. Tlomcoemuuure Kabesb poboTa K poOOTy M OJIOKY yIIPABJICHHS.
5

. HoakmounTe OJIOK yIpaBJIeHUS K CETEBOMY TIITEICETIO.

BHUMAHUE:
OmnacHocTh onpokubiBanusd. Ecau pobOT He 3aKperieH HaJIeKHO
Ha TIPOYHOI IOBEPXHOCTHU, 3TO MOXKET MPHUBECTHU K €ro MaJeHUI0 U

NIPUYINHUTH TPABMBI.

Iloapobuble yKa3aHus IO yCTAHOBKE NPHUBEIEHBI B PyKOBOICTBO IO yCTaHOBKE ODOPYIOBAHHUSI.

Ilepen ucmonb3oBarHmeM MAaHHUITYIATOPa PobOTa TPedyeTCs MPOBEIEHNE ONEHKN PUCKA.
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11.2.2 Bxkiiodyenue u BBIKJIIOUeHHE OJIOKA YIIPABICHUS

Yr00bI BKIAIOYUTH OJIOK yIPABJIEHNS, HAXKMUTE KHONKY [ATAHUS HA JIMIEBONW CTOPOHE IAHEIN C
CEHCOPHBIM 3KpaHoM. JlaHHas maHe/b TaK¥Ke HA3BIBAETCs TOABECHON mysabT oOydenus. llocse
BKJIIOYUEHWS OJIOKA yTpPaBJIEHWs, HA CEHCOPHOM dKpaHe OyIeT OTOOparKeH TEKCT YCTAHOBJIEHHOMN
oneparuonHoii cucrembl. Eie npubiin3uresibHO Yepe3 OHy MUHYTY HA SKPAHE IMOSABATCH HECKOJIBKO
KHOIIOK, U IIOSBUTCH BCILJIBIBAIOIIEe OKHO C IIPEJJIOYKEHUEM J1jid I0Ib30BaTe g lepeiiTu Ha 9KpaH

unupaausaimn (cm. 11.5).

Yrob6n1 3aBepiinTh paboTy 60K yOpaBIeHWS, HAXKMHUTE 3€EHYI0 KHOMKY MATAHUS HA dKPaHe

WJIM BOCHOJIb3YHTECh KHOMKOI 3aBepiuTh paboTy Ha sKpaHe nmpuercTBus (cm. 11.4).

BHUMAHNE:
3asepierre paboThl OTCOEIMHEHUEM IITHYPA TUTAHUS OT IITEICEs
CeTW THUTAHWUS MOYKET MPUBECTH K TOBPEXIECHUIO DailioBoit

CHCTeMbI POOOTA M BBI3BATH HEMCITPABHOCTEH POOOTA.

11.2.3 Bxkaodenune n BHIKJIIOYEHNE MaHUITYJIATOPa poboTa

Manumnynarop poboTa MOXKHO BKJIIOYNATE, €CJIU BKJIIOUEH OJIOK YIIPABJIEHNS, M HA OJHA, U3 KHOITOK
aBApUITHOIO OCTAHOBA HE AKTHBUPOBAHA. BKIIIOYEHHE MAHUILYJISATOPA POOOTA BBIMOTHAETCH HA
skpane uauimaausaiuu (cm. 11.5).  duga storo naxkmure kuonky BKJI ma skpame, a 3arem
naxkmute 3amyck. Obparure BHUMAHIE, YTO MPU OTITYCKAHWH TOPMO30B MPOUCXOIUT HEOOJIBIIIOEe

JBUKEHUE PoOOTa W POOOT M3JAET 3BYK TIPH 3AITYCKE.

Yr00b! BEIKTIOUATE POOOTA, HAXKMUTE KHONKY BBIK/JI Ha sxpane nannmanusanun. [Ipu oTkIrouermn

6JI0Ka yIpaBJieHUus OTKJIIOYEHUE HUTAHUA POOOTA IIPOUCXOIUT ABTOMATHIECKU.
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11.2.4 DBeicTpblii 3ayck

15t OBICTPOrO 3aIycKa, pob0Ta TOC/Ie YCTAHOBKHU, BBITOJHUTE CIEAYIOIINe JeiCTBUSA:

10.

11.

12.

Harkmure KHOIKY aBapuitHOrO OCTAaHOBA HA JIUIEBOII CTOPOHE ITOIBECHOIO IIyJIbTa 00y YeHus.
Hakmure KHONKY IUTAHUA HA LOJBECHOM I1yJIbT€ OOy dYeHUs.

IMomox auTe MUHYTY, IOKa CHCTEMA, 3aITyCKAETCs; Ha, CEHCOPHOM dKPaHe OyIeT 0TOOparXKaThCst

TEKCT.

Korna cucrema Oyaer roroBa, Ha CEHCOPHOM SKpaHe O0TOOPA3UTCs BCILILIBAIOINIEE OKHO C

coobIIeHneM 0 HeOOXOTUMOCTH MTPOBEICHIUS WHUITHAIU3AIMAN POOOTA.
KocHuTrech KHOIKK BO BCILIBIBAIOLIEM OKHE. Byjer OTKPbLIT SKpaH WHULUAJIM3AIH.

Ilomoxkure nosiBaeHust MUAJIOroBOro okua lloarBepzkaenue npuMeHEHHON KOHGDUIYpaInn

6e30ImacHOCTH U HAXKMUTe KHONKY IlogrBepauTh KoHuryparmmio be3onacaoctu. Ilpu sTom

MPUMEHSIeTCS HaJaIbHbIIH HAOOP mapaMeTpoB O€30MACHOCTH, KOTOPHIE HOJIKHBI OBITH CKOPPEKTHPOBAHDI

Ha OCHOBE OIIEHKH PUCKOB.

PazbiokupyiiTe KHONKY aBapuiiHOTO OCTaHOBA. Po0OT mepeiimer w3 cocTosinust Boimosnen

aBapwuiiHbBIH OCTaHOB B cocrostnue [IuTtamnne poboTa OTKIIOUYEHO.
Buiiigure u3 30HbI qocaraemoctu (paboueil 30HbI) pobOTa.

Haxxmure kmonmky Bki. Bo BcmsbiBatomeMm okue. IlomoxKamTe HECKOJBKO CEKYHJ, MOKA

cocTostHre poboTa M3MEHNUTCS Ha Be3meiicTBue.

Yb6enurech, 9TO MACCa MOJIE3HON HATPY3KN W BHIODAHHBIN MOHTAXK KOPPEKTHBI. B ciaydae
OOHADYZKEHHUS PACXOXK/IEHUU MeK/Ty BbIODAHHBIM MOHTAXKOM M JAHHBIMH JATINKA Oyrer

BBIBEJICHO IIpeTylIpexKIeHune.

Haxxmure KHONKY 3amycK BO BCILIBIBAOIEM OKHE. Po6GOT M31acT 3ByK U HEMHOI'O CMECTUTCS

Ipu OTKJIFOYEHUHU TOPMO3O0B.

Haxxmure kaonky OK, 94robbl iepeiiTu Ha IKpaH MPUBETCTBUS.

11.2.5 Ilepsasg mporpamma

IIporpamma siBaseTcs CHUCKOM KOMaHI, KOTOPBIi coobmraer pobory dro menarb. VaTepdeiic

PolyScope mo3Bonsger moasM ¢ HEGOMBIIAM ONBITOM TPOrPAMMHUPOBAHUST HACTPAUBATL PABOTY

pobora. st GONBIMUHCTBA 33,189 MTPOTPAMMUPOBAHNE BBIMOJHACTCA C WCIOJb30BAHIEM TOJIHKO

CEHCOPHOM MTaHesn 1 He TpedyeT BBeIeHUs 3anTu(MPPOBAHHBIX KOMAH/I.

JIBuzKeHMe MHCTPYMEHTA, SIBJISIETCST YaCThI0 MTPOrPAMMBI POOOTA, KOTOPAs 00yIaeT MAHUITYIATOPI

pobora apuxkenusiM. B unarepdeiice PolyScope jBukenust HHCTPYyMEHTA 33/1a10TCsl ¢ TOMOIIBIO

HECKOJIbKMX KOHTPOJbHBIX Todek. Coueranue KOHTPOJILHBIX TOYEK (DOPMUPYIOT TPAEKTOPUIO

JABUZKEHUA MAHUITYJIATOPA po60Ta. YrobbI 3a1aTh KOHTPOJBHYIO TOYKY C IMOMONIBIO BKJIAJIKN

BxIlepemectuTsBib, HY:KHO BpyYHYIO TEPEMECTUTH POBOTA B OTIPEIEICHHOE TIOJIOKEHNE (00yIuTh

€ro), WM PAcCUYUTaTh ee B porpaMmuoM obecriedernun. Vicnosb3yiire Braaaky BxIlepemecrursBib
(cm.

MTOJIOYKEHUIO, TOTSHYB MaHUIYISTOP pOOOTa HA MECTO, yaep:kuBas kHONKY BkCBoboaubIi mpuBonBH

13.1), 4robBI HEpEMEeCTUTh MAHUIYJIATOP POOOTa B HYXKHOE IOJIOXKEHWe, UM ODyduTe

¢ 0OpaTHO# CTOPOHBI IIOJIBECHOIO IIyJIbTa O0YydeHUs.

ITomumo nepeaBuzKeHnsa 110 KOHTPOJIbHBIM TOYKaM, IPOrpaMMa MOXKET OTIIPABJATH CUTHAJIBI

BBO/Ia-BbIBO/IA HA JPYT'UE€ MAIIUHBI B OIPE/IEJEHHBIX TOYKAX TPAEKTOPUHU IIyTH POOOTA, & TAKHKe
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BBITIOJIHATH TaKWE KOMaHbI, KaK €CJIH...TO W IIUKJI Ha OCHOBE MEPEMEHHBIX U CUTI'HaJIOB BBOIA-

BBIBO/IA.

lamee mpeacTaBieHa MPOCTas MPOrpaMMa, KOTOPas MO3BOJISET 3allyIIEHHOMY MAHWILYISATODY

po0OTa, MepeIBUTATH MEXKIY ABYMS KOHTPOJBHBIM TOYKAMU.

1. HaxxmuTe KHONKY 3amporpaMMupoBaTh poboTa u BeiOepuTe MyHKT QOYUCTUTH MPOrpaMmy.

2. Haxxmure knouky asee (cupasa BHU3Y), 41006l BbIOpATH CIPOKY <IIyCTO™> B CTPYKTYpE

JpeBa B JIEBOU 4aCTU 3KPaHA.

Iepeiinnre Ha BrRIaaky CTpyKTypa.

Haskmure kHONKY IlepemecTnTs.

Ilepeitnure Ha BRIaaky Komammga.

Haxxmure xkaOnKYy [lasee, mepeiiinTe K HACTPOWKAM KOHTPOJIBLHONH TOUKH.

HaxkmuTe KHOMKY YCTAHOBUTD 3TY KOHTPOJIBHYIO TOYKY PSAIOM €O 3HAYKOM BK?Bmb.

e A

Ha sxpame Ilepemecturh mepemecTuTe poOOT, HAKUMAS PA3JIUIHBIE CHHUE CTPEJIKU, WU
yaep:kuBaiite Haxkaroit KHONKY CBOOOIHBIN MPUBOJ, PACIOJIOKEHHYIO HA 3aJHEl CTOPOHE

I[I0/IBECHOT'O ITyJIbTA O0YU€HHsI, BPYUHYIO [TepeMelasi MaHHUIIyJIsTop poboTa.
9. Haxxmure OK.
10. Haxkmute 106aBUTH KOHTPOJIBHYIO TOUKY JIO.
11. HaxkmuTe KHOMKY YCTAHOBUTBH 3Ty KOHTPOJBHYIO TOUYKY PSAIOM €O 3HAYKOM BK?Bmb.

12. Ha skpane Ilepemectuts mepemecture pobOT, HAXKWMAsT PA3IUYHBIE CUHWE CTPEJKU, WA
yaep:kuBafite Haxaroil KHonky CBOOOMHBIN NMPUBOJ, BPYUYHYIO MEPEMEINas MAHUILYJIATOD

pobora.
13. Haxxmure OK.

14. Tlporpamwma rorosa. Ilpu naxkaruu cumBosia BkBocnponssectuBm pobor Oymer mepemernarses
MKy ABYMsI 33JaHHbIMY ToukaMmu. OToiiauTe Ha 6€30MacHOe PACCTOSTHUE, TIOJIOKUTE PYKY

Ha KHOIKY aBapuilHOro ocranosa u Haxkmure BkBocmnponssectuBisb.

15. Tlosapasasiem! Bui cozmanau nepByio mporpaMMy poboTa, mo KOTOPOil poboT mepeMeraeTcst

MexKAy AByMdA 3aaHHbIMKA KOHTPDOJIbHBIMKA TOYKAMH.

BHUMAHUE:

1. He manpassnsiite poboTa B camMOro ce0st uiiu B Apyrue 00beKTHI,

KOTOPBIE MOTYT TTPUIHHUTE yIIepd poboTy.

2. He mnepecekaiite pabGouyro 30mHy pobota. He mnowmeraiite

TaJbIbl B MECTa, KOTOPhIE MOTYT BBI3BATH UX 3alllEMJIEHUE.

3. lamHOE PYKOBOICTBO SIBJIIETCS PYKOBOJICTBOM IO OBICTPOMY
3allyCKy ¥ €ro [eJIbl0  sBJSeTCs [IPOJAEMOHCTPUPOBATH
mpocrory wucnonb3oBanus pobora UR. Owo mnpemmonaraer
Hajgwdne 0e30macHOW Cpeapl W OYeHb  AKKYPATHOTO
moIb30BaTeNisi. He yBesmumBaiiTe CKOPOCTh WM YCKOPEHWE
BBl 3HAYEHUI IO yMoJidanuioo. Bcerma mpoBoIuTe OIEHKY

pHCKa mepe HadaaoM paboThl poboTa.

CB3
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11.3 HNurepdeiic nporpammuposanus PolyScope

Nnurepdeiic PolyScope paboraer Ha CEHCOPHOM 3KPaHEe, BCTPOEHHOM B OJIOK yIPABJICHHUS.

(@)

NHTepdenc nonbsoeaTensa pobora PolyScope

Bbibepute

3anycTuTE Nporpanny

UNIVERSAL
ROBOTS

Hacrpoiika pobora

Buimniouenne pobora

Ha pucynke BbIlie moka3aH 3kpaH npuBercrBusi. CHHUM IIBETOM HA, 9KPaHE BBIIEJIEHBI KHOIKH,
KOTOpBIE MOYKHO HAXKATh HA YKPAHE MAJIbIEM WU 00paTHOM cTopoHo# pyuku. B muTepdeiice
PolyScope cozgana mepapxudeckas CTpyKTypa SKpaHOB. B cpejie mporpaMMUpPOBAHUS SKPAHbBI

CI'PYNINUPOBAHBI IO BKJIAIKAM [JIs yA00OCTBA JOCTYIIA K SKPAHAM.

Q ®aiin 12:24:04 CCCC O

[ Mporpanna chrauum(a rl'lepelelllemle B/B MHypHan |

<Bez HazEaHNA> [ Komaupa | Tpaduxa | Crpyxrypa | Mepemenurie
|

B mpuBenenHOM mpumepe BhIOpaHa BKJIAJKA BepxHero yposHs lIporpamma, a B Heil BhIOpana
Brutagika Crpykrypa. Ha srirajke [Iporpamma copepkurcs uadopmalids O TEKyIIei 3arpyKeHHol
nporpamme. IIpm BiOOpe BKIanku I[lepemectuts orobpaszurcs skpan [lepemecTuTb, HA KOTOPOM
MOXKHO mepemMecTuTh pobora. Takum ke 00pa3oMm mpu BHIOOpPE BKJIAAKUH BBOI-BBIBOZI MOXKHO

TPOCMOTPETH U USMEHUTH TEKYIIee COCTOAHUNE 3JIEKTPUICCKUX BBOJOB-BBIBOIOB.

K 6.HOKy yupaBJIeHUd UJIN TOABECHOMY IIYJIBTY 06y‘{eHI/I${ MOZKHO TTOAKJIIOYUTH MBIIITH UJIN KJIABUATYPY,
HO 9TO He 00s13aTeJILHO. praBJ’IeHI/Ie TIOYTHU BCEMU TEKCTOBBIMU TOJIAMU OCYHIECTBJIAETCA CEHCOPHO,

MMO3TOMY DU MX KACAHUU OTKPBHIBAETCs SKPAHHBIN 1uPoBoit OJIOK Mk KIaBUaTypa.

Onucanue paziauaHbIx KpaHoB PolyScope npuBOAUTCs B CIAEAYIONHMX PA3IEIAX.
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11.4 Dxkpan nMpuBeTCTBUS

NHTepdcdenc nonbsopaTtensn pobora PolyScope

Buibepute

Sanycrnte nporpanny

UNIVERSAL
ROBOTS

Hacrpoiika pobora

Buicniouenne pobora

ITocoe 3arpy3ku IIK konTposiepa orobpazkaercst SKpaH mpubercrBusi. Ha 3ToM sKpane MOXKHO

BBIIOJTHUTH HECKOJILKO JIeHCTBUIMA:

e SamycruTh nporpammy: BbeiOop u 3alycK CyIIecTByOIIel IporpaMMbl. D10 HauboJIee IpocToi

CIroco0 MCIOB30BAHMS MAHUIIYISATOPA POOOTA 1 OJIOKA yIIpABICHHSI.
e SanporpammupoBarh pobora: 3MeHeHre mporpaMMbl UK CO3JAHUE HOBOIA.

¢ Hacrpoiika pobora: I3BMEeHUTD s3bIK, YCTAHOBUTD ITAPOJIH, OOHOBUTH IIPOrPAMMHOE O0ECIIeIEHNE

n T.II.

¢ Brikatogenue pobora: OTKIIOUEHHE MUTAHUS MAHUILYJIATOPA pOOOTA U BBIKJIIOYEHUE DIIOKA

yIIpaBJIeHus.

¢ O uporpamme CoJep:KUT CBEJIEHHUsI, OTHOCAIIUECS K BEPCHSIM IPOrPAMMHOIO 0DecIiedeHus,

uMeHu XocTa, IP-aapecy, cepuitHOMy HOMEPY ¥ IPABOBOI MHMOpPMAIIAN.
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11.5 DxkpaH MHUIUAJIHT3AIAN

WHuumanunsuposatsb pobota 7

YEenuTack B KOPPEKTHOCTW YETSHOBKIA W NoNe3Hol HarPyIKK W HEKMU T2 KHOMKY © 32N8HEIM 2HA4KoM 008 MHALWannzaunm poboTa.

Foor & HopMankeHe i

@ BLIKIL

AKTWBHARA NONE3HAA Harpy3ka kg

Vet aHoBouHEI daitn |defau|t_1 | | BarpyanTh ycranoeky

TpexmepHuli BN,

Q!

| Hacrpoiixa LITHU |

[ remeiemmemmnee |

Ha sToMm skpane MOXKHO yIpaB/IsaTh HHUIIHAJIMIAINEH MaAHUTYIITOPa POOOTA.

NuaukaTop coOCTOSHUS MaHUIYJISITOpa poboTa
NuaukaTopbl COCTOAHUS 0003HATAIOT COCTOSHUE PAOOTHI MAHHUIIYIATOPA POOOTA:
e Topsrmuii KpacHBIl HHAMKATOP ODO3HAYMAET COCTOSHHE OCTAHOBA MAHUIIYJISATOpPa poboTa,
9eMy MOXKET OBITh HECKOJIBKO MPUYNH.

o Topsituit »KeJThll HHAMKATOP 0003HAYAELT, YTO IHUTAHUE MAHUIIYJIATOPA POOOTA BKIIOYEHO,
HO OH HE TOTOB K pabore.
e Hakomer, ropsmuii 3eJIeHbIH HHIAKATOP 0D03HAYAET, YTO MUTAHWE MAHUIYJIATOPA POOOTA

BKJIIOYEHO M OH TOTOB K pabore.

Tekcr, orobpazkaemblii PAIOM C WHIWKATOPOM, CONEPXKUT TEKYINee COCTOSHUE MAHWILYISATOPA

pobora.

AKTHBHasS TOJIEe3HAsT HATPY3KA U YCTAHOBKA

[Ipu BKIIOYEHHOM TUTAHWNM MAHUIMTYJIATOPA POOOTA MACCA TIOJE3HON HATPY3KH, WCIOIb3yeMast
KOHTPOJIIEPOM TIPU pabOTe MAHUIYIATOPA poboTa, 0TOOpaXKaeTCsa B HEOOIBITOM TEKCTOBOM ITOJIE
Gesioro nBera. V3MmeHeHue 3HAYMEHHs OCYIECTBJISIETCS KACAaHMEM COOTBETCTBYIOIIEIO TEKCTOBOIO
TOJIsE C TIOCTIEAYIOIMIUM BBOIOM 3HAYEHUSI.

IIpumeuanue. YcrTaHOBKA JJAHHOIO 3HAYEHHUH HE NPUBOAUT K M3MEHEHUIO IIOJIE3HON HArPy3KH
ycranoBku pobora (cM. 13.6), OHO TOJILKO yCTaHABJIMBAET MACCY IOJIE3HON HArPY3KU, KOTODasi

Oy/leT UCIOIb30BATHCS KOHTPOJIJIEPOM.

AwasornaHo, MM TEKYINEro 3arpyKeHHOrO yCTAHOBOYHOTO (aiia 0ToOpaxKkaeTcsi B TEKCTOBOM

oJie ceporo mgera. s 3arpy3ku Apyroit yCraHOBKH KOCHUTECH TEKCTOBOIO 1I0JIsl UJIM BOCIIOJIb3YHTECh
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UNIVERSAL ROBOTS 11.5 Dkpan uHUNKAIM3AUT

KHOTIKO# 3arpy3uTh, PACIOJIOKEeHHOHN psaaoM. Takke, BO3MOXKHO U3MEHEHUE 3arPYyKEHHON YCTAHOBKHU

C IIOMOIIBIO KHOIIOK, PACIOJ/IOZKEHHBIX PAJIOM C TPEXMEPHbIM BUJOM B HUKHEH 4acTu sKpaHa.

Ilepen 3amyckom MaHUIYIaTOpa poOOTa OYEHb BAXKHO MPOBEPUTH, UTO AKTHUBHAS HATPY3Ka U
AKTUBHAs YCTAHOBKA COOTBETCTBYIOT JE€HCTBUTEJILHOMY TEKYIIEeMY COCTOAHUIO MAHUILYJIATODa

pobora.

Nunnuaaunsamnust MaHAyIgTopa podoTa

OITACHOCTh:

Bcerma mpoBepsiiiTe  KOPPEKTHOCTh AKTUBHOM  HArPY3KH H
YCTAHOBKH IIE€PEJ, 3aIllyCKOM MAaHMIIYIITOpa poboTa. Ecmm
JIaHHBIE MAapaMeTpPhl HEBEPHBI, padOTa MAHUMY/ISITOpPa pPoboTa U
0JI0Ka yrpaBjieHusl OyIeT HEKOPPEKTHONH W MOMKET MPEICTABIISITH

OIACHOCTD JJIsI JTIIOJEil Ui COCETHEr0 OOOPYIOBAHMUS.

IIPEIYIIPEXK IEHIE:

Ocobble  Mepbl  Cieayer MpPEINpUHATH B CAyYae KaCaHWsd
MaHWTYJISITOPOM pOOOTA MPENATCTBUS WJIW CTOJA, TOCKOJIBKY
HAIIPDABJICHNE MAHMIIYJIATOPa po0OTa B IIPEHATCTBAE MOXKET

NIPUBECTH K MOBPEXKIECHUIO PEIYKTOPa COUIEHEHNA.

Bosbimas KHONKA, € 3€JIEHBIM 3HAYKOM TTPETHAZHAYEHA JJIsI BHIMOTHEHN ST (DAKTUIECKON MHUINATU3AIIAN
MaHuIyagTopa podora. Ee Tekcr u BbimosHsemoe eii neficTBue M3MEHSIOTCS B 3aBUCHMOCTH OT

TEKYIIEro COCTOSHUS MAaHUIYJIsITOPa PodoTa.

e Tlocne 3arpy3ku koaTposiepa [TK HeobxoammMo 0mHOKPATHO KOCHY ThCSA KHOIKH 711 BKTIOTEHHUS
MUTAHUS MAHUMYJIATOPA poboTa. MaHUmyasaTOp pobOTa 3aTEeM MEPEXOAUT B COCTOSHUE
Bxmouenne, 3arem B cocrosinue BesmeiictBue. (OQOparnTe BHUMAHWE, YTO MPU AKTUBHOM

aBapUITHOM OCTAHOBE MAHUITYJISITOP POOOTA HE MOYXKeT OBITH BKJIIOYEH M KHOIMKA Oy/1eT HeJ0CTyIIHA.

¢ B cocroganu marumyagTopa pobora be3aeiicTBre HeOOXOAMMO OTHOKPATHO KOCHY ThCS KHOTIKH
JIJIST BKJTIOUEHU ST MATAHUS MAHUITYJIITOPa podoTa. B JaHHOI TOUKE OCYIIECTBIISIETCS CPABHEHNE
JIAHHBIX JIATYMKA U HACTPOCHHOIO MOHTAXKA MAHUILyJIsiTOopa pobora. B ciaydae obuapykenust
pacxoxnenus (¢ orkiaonenuem 30°), KHONKA CTAHOBUTCS HEJOCTYIIHA U O/ Heli oTobpazkaercs

coob1erne 00 OIInOKe.

B citydae ycnemHoro 3aBepiietus mporecca pOBEPKHU MOHTAZKA, KACAHUE KHOIIKHU IIPUBOJUAT
K OTIyCKAHUIO TOPMO30B BCEX COWJIEHEHUH ¥ MAHUITYISITODP pOOOTa CTAHOBUTCS JIOCTYITHBIM
s paborer. OOparuTe BHUMAHWE, 9YTO MPU OTIYCKAHUK TOPMO30B MTPOUCXOIUT HEOOIBHITIOE

JBUYKEHNE podOoTa U podOT U3IAeT 3BYK.

e B ciydae HapyIIeHHs MaHUITYJIITOPOM POOOTA OTHOTO W3 MPEHeoB OE30MACHOCTH IIOCTe
3aIlyCKa, OH HepexonuT B 0coObiii OrpaHudeHHBIH pekuM. B JTaHHOM peXuMe KacaHue
KHOTIKY IMTPUBOIUT K OTOOPAYKEHNIO SKPAHA, BOCCTAHOBJIEHNUS IBUKEHU ST, HA, KOTOPOM BO3MOXKHO

obparHoe mepeMerenne MaHuIyIaTopa podbora B mpeaesibl 6e30IaCHOCTH.

® B ciydae BO3HWKHOBEHUS HEMCIIPABHOCTH, MEPE3AITYCK KOHTPOJLIEPA BO3MOXKEH HAXKATHUEM

Ha JAHHYIO KHOIKY.

¢ Ecisin KOHTPOJLIED HE 3allyIleH, HAXKAaTue JTAHHONH KHOIKU IPUBOIUT K €ro 3aIlyCKY.
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HaKOHeH, MeHee KpyITHad KHOTIKa C KPAaCHBIM 3HAYKOM TTpeaHa3HavYeHa JJId OTKJIIOYEHUA TN TaHnA

pobora.
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12.1

DKpaHHbBI peIaKTOD BbIpaKeHUit

Q oaiin 12:24:11 CCCC O
Mporpanma r)’crauum(a rl'lepeuenlemle B/B Mypuan |
B BERTES Konanna | lpaduka | Crpyxrypa | Mepemennsie
¢ W MocregosarensHoct] a 7 PR =
9 Megxoq_1
HazHa4yeHue
o Toukalllafinora_1
= ¥eTaHoBHTh
= OMnAaHe MpuceaneaeT eelBpaHHol NepeMeHHol 3HAHEHWNE BWpa e HHA,
9 Bwxof_1 |
)
2 PaznouH T NMepeMeHHan BbipakeHune
0 HauabHoellofox
¢V Hanpasiedite
o M3 o e |'| = |
o Bllonox
¢V MocnefosatensHocTy | MNepenmenoBaTs |

2 * force()|

nput
<Bxon> - True (HI) False (LO) 9 e Npoben
E=c
Cutput
<Brixon=> - and or xor not 7 8 9 >
Wariable
z *
<MepemMeHHaR> - = = ( ) = = 1 a 5 6
Pose
=FacnonoseHne> - = [ 1 = = . + 1 2 3 ‘!’
CrnpamnTs|
Function
=PyHKLNA> - ‘ ’ 0

Camo BbIpaskeHHue MOYKHO M3MEHUTh KaK TEKCT, HO PEJAKTOP BBIPAKEHHUI COMEPKUT HECKOIBKO
KHOTOK ¥ (DYHKIIHH JJIs BCTABKY CIIENINAIBHBIX CHMBOJIOB BbIPAYKEHMUI, HATIPUMED, * JJIs yMHOKEH S
n < jmisa Bkmewnbiie mian paBHoBm. KHONKa ¢ cMMBOJIOM KJTaBHATYPHI B BEPXHEH JTIEBOI YacTH
SKPaHa WCIOJIb3YeTCd [JIsi MEPEKJIIOYEHNs B PEKUM PEJAKTUPOBAHUS TEKCTa BbipaxkeHus. DBce
OIpesie/IeHHbIE TIEPEeMEeHHbIe MOXKHO HalTu B mosie [lepemennasi, a nMeHA BXOIHBIX M BBIXOIHBIX

mopToB — B moJisx Bxox u Bexon. Psin cnerumanbabix dbyHKINNE pacnojioken B cnucke OyHKIus.

IIpu maxaruu koK Ok BhIpazkenue OyIeT MPOBEPEHO HA MPEIMET IPAMMATHYECKHUX OIMMTHOOK.

[Ipu maxkaruu kHOKE OTMEHA KpaH OyIeT 3aKPBIT, 8 BCE U3MEHEHHS OTMEHEHBI.

Bripaxkenme MOXKET UMETb CJI€IYIOMIWI BUI:

digital_in[l];True and analog_in[0]<0.5

12.2

Mento n3MeHenus moJOKEHUS

B mannoM MeHI0 BO3MOXKHA YCTAHOBKA IEJIEBBIX MOJIOKEHNN COUTEHEHUH WU TIEJIEBOTO TIOJIOKEHS
(monoxkenusi U opueHTaUKM) WHCTpyMenTa pobora. C momorpio manHoro BroduaitnosoroBm

MEHIO He OCYIIECTBJISIETCS HEIMOCPEJICTBEHHOE YIIPABJIEHNE MAHUIIYIATOPOM PObOTA.
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Q)

Pobot Detans

e Q8§

TCP

X -120,11| mm T ?
A 431,76 mm T ?
z 300| rmm T ?
EekTop BpauteHua [pan] | v|
R 0,001 [ [ =]
RY 43,166 [ |[ = |
Rz 0.04 [ |[= ]
[
Monomenne counenenni
e L I I =
|-: ) Mnevo -85, 96| = ?T
- NokoTe -126,22| = T = |
3anAcTee 1 -46,259| = ?
[ S
SanacTue 2 91,39( = oh =
FanAcTee 3 -1,78| T?

x()'r-ena H @ oK

Pobor

Texy1iee u 3aJaHHOE HOBOE II€JIEBOE MOJIOYKEHNE MAHUITYISITOPA poOOTa TMTOKA3aHbI B TPEXMEPHOM
rpaduaeckoM m306paxkennn. TpexMepHoe M300parkeHNe MaHUTYISITOpa pPODOTA MOKA3HIBAET
TEeKyIIee MOJI0KEeHne MAHUITYTATOpa PodoTa, a Bk3arenennsie B yuacTku MmamumyasgTopa pobora
MOKA3BIBAIOT IEJIEBOE TIOJOKEHNE MAHUITYISITOPA PODOTA, OMPEIEIsIeMOe 33 TAHHBIMA 3HAYEHUSIMU
B MpaBOii 9acTu KpaHa. HakMuTe 3HAYOK JIyTIbl, YTOOBI YBEJIMYUTh UJIA YMEHBIITUTH MACIITA0,

WJIM IIPOBE/MTE [AJIBLUEM 110 U300PaKEHUIO, 4TOObI U3MEHUTD BUJ,

Ecam 3amamnmoe mesesoe nosoxkenne LITY pobora 61M3K0O K TIpenesaM MIOCKOCTH 0e30ImaCHOCTH
UJIV TIJIOCKOCTH CPabaTHIBAHUS, UV OPUEHTAIINS WHCTPYMEHTA, poboTa O6IM3Ka K MTPeIeTy TPaHUIbI
opuenranuu uucrpymenta (cm.  10.12), Gyzer orobpaken OJsinKailiiuii TPeXMEPHbIA HPees

CpaHUII.

IIpenensr mmockocTr 6Ge30MacHOCTH OTOOPAYKAIOTCSA KEJITHIM W 9€PHBIM I[BETAMH C HEDOJIBIIION
CTPEIKOi, OD03HAYAOIIEH MePIeHINKYIIp K IIJIOCKOCTH — CTOPOHY ILTOCKOCTH, HA KOTOPOi
pasperero no3uimonnposanue LITU pobora. IlnockocTu cpabaTbiBaHusA 0TOOPAIKAIOTCSI CHHUM
1 3€JE€HbIM IIBETAMHU C HEOOJIBIION CTPEJIKON, YKA3BIBAIOMIEH HA YaCcTb ILIOCKOCTH, HA KOTOPOH

AKTUBHBI IIPEJIeJIbl HOpMaJibHOro pexkuma, (cM. 10.6). IIpenes rpanuipl OpueHTAIIMU HHCTPYMEHTA,

0003HaYAETCS MAPOBBIM CEKTOPOM C BEKTOPOM, 0003HAYAIOIINM TEKYIIYI0 OPUEHTAIUIO HHCTPY MEHTA

pobora. BuyTpeHHsis 9acTh CEKTOPA SBJISIETCS PA3PEIEHHON 00/IaCThI0 OPUEHTAIINN HHCTPYMEHTa,
(BexTOpA).

Ecnu menesoit IITU poboTa GosbIitie He HAXOAUTCS BOIU3U TIPEIEIA, TPEXMEPHOE MMPE/ICTABICHNE
nepecraer orobpazkarbes. Ecaum nemesoe IITU mapymraer mim HAXOAUTCS CIAUMIKOM OJIM3KO K

[pejiesly TPaHuIlbl, BU3ya/lu3alusd Ipeesia CTAHOBUTCA KPACHOIO IIBETA.

[lomoxkenne neraseit 1 THCTPYMeHTA

B Bepxmem mpaBoM yrily dKpaHA HAXOIUTCS TOJE s BbiOopa merasu. Ilose BwiOOpa merasu

OIIPE/IEJIsI€T COOTBETCTBUE JIETAJU U YIIPABJIEHUS MAHUIYJIATOPa POOOTa
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Huzxe mosns Beibopa 0TOOpaskaeTcs HA3BAHWE TEKYINEH AKTUBHON IEHTPATBHON TOYKYM HHCTPYMEHTA,
(ITU). Jus mosydeHus: JONOJHUTEbHONW MHMDOPMALUK O HACTPOAKE HECKOJIbKUX YKA3AHHBIX
T cm 13.6. TekcToBbie 1m0JIs MOKA3BIBAIOT MOIHBIE 3HAYeHUS KoopauHAT 310i IITU no orHomenuio
K BbIOpaHHOM fAetanu. X, Y u Z ynpasisior nmooxkenuem wacrpymenta, RX, RY u RZ ynpasnsror

OpHeHT&HI/Ieﬁ WHCTPYMEHTA.

Metmio, pacrososkernnoe Hag nojasyu RX, RY u RZ, mpeanasuadeno 11 BHIOOpa criocoba 0TOOpazKeHU st

opuenTaiuu. JOCTyIIHBI C€AyOIIUe TUIIbL.

¢ Bekrop Bpairenus [paj] OpreHTarys MpecTaBieHa B Ka4eCcTBe BEKTOpa Bpalienus. JinHa
OCH — 9TO yTOJI B PA/IMAHAX, HA KOTOPbI Oy/IeT BBHITOJTHEH TOBOPOT, & CAM BEKTOD MTPEICTABISAET

€0o00it 0Cb, BOKPYT KOTOPOIi OyJIeT U/ITH BPAILIEHUE. DTO - 3HAYCHUE HACTPOUKH 110 Y MOJTYaAHUIO.
¢ Bexkrop Bpamenus [°] Opuenrannst peacTaBieHa B KauecTBe BEKTOPA BPAIEHWs W JJINHA

BEKTOpAa dABjldeTcd 3Ha4YeHueM yIJia II0BOpOTa B IPa/iycax.

e RPY [paa] Yiibl Kpena, HakioHa u 1oBopora 10 Beprukaibuoii ocu (RPY) ykazaubr B

pazguanax. Marpuna nosopora RPY (nosopor 1o ocsim X, Y’, Z” ) upexcrasiena:

Rypy(7, B,) = Rz(a) - Ry(B) - Rx(7)

e RPY [°] Yrubl Kpena, HAKJIOHA W TOBOPOTA MO BepTuKaibHOi ocu (RPY) ykasaHs B rpajycax.

N3menenve 3HaveHui OCYIIECTBIACTCA HazKaTHUEM I10 KOOPDAWHATAM. Haxkarne kuomok -+ wiu -
CIIpaBa OT IIOJIA IIO3BOJIAET YBEJIUYUTD UJIX YMEHBIIUTD TEKYyIIee 3HAUYCHHUE. HaxkaTwue u YaAepzKuBaHUE
KHOTIKY MPUBEAET K HETOCPEACTBEHHOMY YBEJIMIECHUIO UJIN YMEHBIIECHUIO 3HAYCHU A . Boiee JJIUTEJIBHOE

y/iepKaHue KHOIKU IIPUBEJIET K OOJIbIIEMY YBEJIMYCHUIO WJIM yMEHbIIEHUIO 3HAYEHUA.

Tlosokenne courenennit

VupagsiieHne mOJ0KEHUIMY OTIEIBHBIX COUICHEHN I HANPSAMYI0. 3HAYEHNE TIOJIOXKEHUS KAXKI0TO
COYJIEHEHUs] MOXKET HAaXOAUThCs B guana3one or —360° 10 +360°, KOTopble ABJISIOTCS IPEIeIaMu
cowrenenuil. V3MeHnenue 3HaYeHMI OCYILECTB/SETCH HaKaTHEM IO IIOJOXKEHHSIM COYJICHEHHA.
Haxkartme KHOMOK + WJ/IM - CIpaBa OT TMOJIs MO3BOJISIET YBEJIUYUTb WJIM YMEHBIIATH TEKYIIEe
3Hadenne. Haxkatne W ynep:KMBaHWE KHOMKW MPUBENET K HEMOCPEICTBEHHOMY YBEIUYEHUIO
WK YMEHbIIEHHIO 3HadeHHusl. DoJjiee JIuTe/bHOe yIepKaHue KHOIKM IIpUBener K OoJiblueMy

YBEIUYIECHUIO U1K YMEHbIICHNIO 3HAYCHNA.

Knonka OK

Ecnu pnannbiii skpan Obul Bbi3Ban u3 Bkiajaku Ilepemecturs (cm. 13.1), naxkarue xkunonku OK
MpUBENET K BO3BPATY HA BKJIAAKY llepemecTuTh, HA KOTOPO# POOOT MEPEMECTUTCS B 33AHHYIO
nesb. Ecam mociennee 3a7anHOe 3HAYEHNE SBJISIOCH KOOPAWHATON WHCTPYMEHTA, MAHUITYJISITOD
pobora mepemMecTuTCS B MEeIeBOe MOJTOZKEHHE ¢ IOMOIIbIo Tura apukenns MoveL. Eciim mocaeamnee
3a/1aHHOE 3HAYEHUE $IBJISIIOCH ITOJIOKEHWEM COYJIeHeHWsI, MAHUILYIATOD POOOTA IIepeMecTuTCsa B
1IEJIEBOE TIOJIOXKEHHUE C TIOMOIMBIO T aABmKeHust MoveJ. Omucanue TUNIOB IBUKEHUN IPUBEIEHO
B 14.5.

Knomka BkOrmenaBm

[Ipu maxkarun kHOKE OTMEHA KpaH OyIeT 3aKpHIT, 8 BCE U3MEHEHUS OTMEHEHBI.
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13.1 Bxkaajka BrllepemectursBib

Ha sTOM 3Kpame MOKHO BCErja mepeMecTuTh (MOATOJKHYThH) MAHUIYJIATOP pOOOTa HAIPAMYIO,

CABUHYB WJIH IOBEPHYB HHCTPYMEHT POOOTA WJIK M3MEHUB ITOJI0KEHHNEe COYIEHEHNH 110 OT/I€JIbHOCTH.

o 1224118 CCCC O
rl‘lporpalllla r!‘crauonxa rl'lepeuenlemle B/B Hypuan |
Monomenne UTW Pobot Derans
TCP
r X -120.11) mm
Y __—431.76 mm
z -253.93| mm
|-: RX 0,0012| rad
) RY [ -3,1664] rad
- RZ -0,0395( rad
Opuentauua LITH Mepememw enne couneHenni
OcHoBaHne -91.71| ©
5 Mneso i 98,96 ©
]
=
a
: n v —— Y TR
3
H
samceer I T ] 46,29 ©
]
8 SRR | e w— 51.39] o
Cropocre =—d_l100% | ¥ ormena || W ok |

@ Feancnwii pobor

13.1.1 Pobor

Tekytee moMOXKEHNE MAHUILYISITOPa POOOTa, MOKA3aHHOE B TPEXMEpHO# Mmozenn. Haxkmure
3HAYOK JIYIbI, 9TO0BI YBEJIUYUTD UJIU YMEHBIIATEH MACIITAD, WJIM TPOBEIUTE MAJIHIIEM 110 N300PAXKEHHIO,
9TO0BI U3MEHUTH BHI. UTOOBI ymoOHEe yNpaBIsTh MAHUIYJISATOPOM pOOOTA, BHIOEPUTE IETANH

By u u3MenuTe yroJ mpocMoTpa TpEXMEPHOIl MOJe M TaK, 4YTOObI OH COBLIAIAJ C BUIOM PEAJIbHOIO

MAaHHUIIYJAITOpa podora.

Ecmu texymiee momoxxernue [T pobora 6/1m3K0 K mpe/ieiaM mIOCKOCTH 0e30TaCHOCTH UJIU ILJIOCKOCTH
cpabaThIBaHUsI, UM OPUEHTAIMS WHCTPYMEHTa, poO0Ta OJM3KA K MPEIey TPAHUIIBI OPUEHTAINH
uncrpymenra (cm. 10.12), 6yaer orobpazken Gimzkaiiiuuit Tpexmepubiii upejes rpanuy. O6parure
BHUMAHWE, YTO MPH BBIMOJHEHUH IPOTPAMMBI POOOTOM, BU3YAIM3AINNA IPEIEIOB TPAHUIL OyIeT

OTKJIIOY€Ha.

IIpengenst mmockocTr GE30MACHOCTH OTOOPAYKAIOTCSA YKEJITHIM W YEPHBIM I[BETAMH C HEOOJIBITION
CTPEJIKOH, O0D03HAYAONIENH TEePTeHAUKYIAP K TMJIOCKOCTH — CTOPOHY TIJIOCKOCTH, HA KOTOPO
pazpereno nozununonuposanne IITU pobora. IlnockocTn cpabaTbiBanms 0TOOPAXKAIOTCS CHHUM
¥ 3eJIeHBIM I[BeTaMu C HeDOJIBINON CTPEJIKOM, YKa3bIBAIOIIEH HA 9aCTh IJIOCKOCTH, HA, KOTOPOI
AKTUBHBI TIPEJIEJIBl HOPMAJILHOTO pexkuma, (cM. 10.6). TIpemes rpaHuIibl OpUEHTAIIMA HHCTPYMEHTa,

00603Ha4aeTCs NIAPOBLIM CEKTOPOM C BEKTOPOM, 0003HAYAIOIIUM TEKY LY 0 OPUEHTALUIO HHCTPY MEHTA
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UNIVERSAL ROBOTS 13.1 Bknaska BxIlepemectursBimb

pobora. BHyTpeHHsIs 9acTh CEKTOPA SABJISIETCS PA3PEIEHHON 00/IaCThI0 OPUEHTAIINN WHCTPYMEHTa,

(BexTOpA).

Ecan IITU pobora 6osbiie He HAXOAWTCS BOJIW3H TpeIesa, TPpeXMepHOe TTpeICTaBIeHe TTePECTaeT
orobpazkarbes. Ecam IITU mapymaer nim HAXOAUTCA CANIIKOM ONM3KO K HPEIeny TPAHUILHI,

BU3YyaJIA3allnd Ipeesa CTAaHOBUTCA KPAaCHOr'O 1IIBETA.

13.1.2

[lonoxkenue metaseil m THCTPYMeHTA

B BepxHeMm mpaBom yrity SKpaHa HaXOIUTCS MOJIe J1jist BIoopa jgeranu. OHO onpeesser COOTBEeTCTBIE

JeTajIiu U yIPABJIEHUsT MAHUILYJIATOPA POOOTA.

Huxke mosa BbIOOpa Jeranu oTobpakaeTcd Ha3BaHUE TEKyIlell akKTUBHOU IEHTPAIbHOM TOYKHU
uncrpymenTa (IITH). TekcToBbIe MOJIs TIOKA3BIBAIOT MOJHBIE 3HAYeHNs KoopauHat 1ot 1T no
OTHOIIEHUIO K BBIOpAHHON geramm. st mogyderus TOmOITHUTEILHON wHMOPMAIn O HACTPOTKe

ueckonbkux ykazauueix LTI (cm. 13.6).

SHaveHusT MOKHO U3MEHUTH BPYYHYIO, MIEIKHYB KOODAMHATHI WU [OJOKEHUE COWICHEHUs. DTO
OTKPOET 9KPaH u3MeHeHus 1osiozKenust (cM. 12.2), Ha KOTOPOM BO3MOXKHO 33/IaTh LEJIEBOE TIOJI0KEHUE

" OPUEHTAIIUIO UHCTPYMEHTa WUJIN IEeJIEeBbIe TMMOJIOZKEeHU A COUJICHEHU .

13.1.3

[lepemeriienre HHCTPYMEHTA,

® ViepxkusaiiTe cTpeiKy nepemenienus (BEPXHIOI), 4TOObI IIEPEMECTUTH HAKOHEYHUK POBOTA

B YKa3aHHOM HalIpABJICHUU.

® ViepxkusaiiTe CTPEJIKY MOBOPOTA (HUMKHIOW), YTOObI U3MEHUTH OPUEHTAIMIO WHCTPYMEHTa,

poboTa B yKa3aHHOM Hampasjennn. Toukoii Bpalenus spjsercs lleHTpaabHas TOYKa HHCTPYMEHTa,

(ITU) — 3710 TOYKA HA KOHIE MAHUILYJIATOPA PODOTA, KOTOPAs ABJIAETCH XaPAKTEPUCTHYECKOT

TO4YKOI mHCTpyMerTa pobora. IITU, obo3nadernnas HEOOMBITUM CHHAM IIIAPOM.

IIpumeaanne: YT0OBI OCTAHOBUTDH JABUXKEHUE, OTIIYCTUTE KHOMKY B JIIOOOE BpeMs

13.14

[Iepemernenue codieHeHUH

VrpasjieHue OTHAeJbHBIMU COUJIEHEHUsIMU Hampsmyio. Karkaoe codjieHeHne MOXKHO CMECTHUTH
Ha yroa —360° mo +360°, KOTOpbIE SBIAIOTCS MPEJeSaMy Jijisi COYWICHEHWH 10 yMOJYAHUIO,
0003HaYEHHBIMY TOPU30HTAJIHHOM IITKAJION I8 KaXKI0T0 codyienenusi. 11o qocTukennn codieHeHneM
mpejiesa OHO He MOKeT CMellaThes Jajbline. Ecam HacTpoiika Auana3oHa MOJOXKEHNH MpeesioB
COWIEHEHU S OTJIMIAETCs OT HACTPOiiKY 110 ymosrdanuto (cm. 10.11), nanublit quanaszon obo3Havaercs

KpaCHBIM IIBETOM B I‘OpHSOHTEUIbHOfI IKaJIe.

13.1.5

CBOOOIHBII TPUBO,

Yaepxkusaiite kaonky CBOOOIHBIN NPUBOJL, YTOOBI CAMOCTOATESHBHO IEPEMECTHTH MAHUILYISATOD
pobora B HyKHOe 1osioxkenue. Eciau nacrpoiika cuibl Taxecru (cu. 13.7) na sriaagke Hacrpoiika
HEMPABUJIbHAS, & TAKXKE €CJIM MaHUIYJIaTOP pOOOTa YIEPXKWBAET TAXKEJBbI TPy3, OH MOXKET
HAYATL JBATATHLCS (OMyCKaThCs) mpu Haxkaruw KHONKH CBOOOAHBIA mpuBoz. B 3ToM ciydae

POCTO CHOBA oTirycTuTe KHONKY CBOOOIHBIN TTPUBOJI.

CB3
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13.2 Braangka BkBsog-sbiBogBib UNIVERSAL ROBOTS

BHUMAHUE:

1. VYbemurech B UCIOAB30BAHWM KOPPEKTHBIX HAPAMETPOB

MOHTaxka (Hampumep, yroj MoHTaxka pobora, Bec I[TU,
cvemenne IITU). Bomonusiite 3arpy3ky yCTAHOBOYHBIX

GaiiioB BMECTE ¢ IPOTPaMMOI.

2. Ilepen  ucnosbzopanuem  KHouku — CBOOOAHBIN — LPUBOJ,

ybeanuTech, 9TO HACTPONKHU IEHTPAIHHON TOYKH WHCTPYMEHTA,
(TH) n

KOPPEKTHO.

mapaMeTphl MOHTaXa po00Ta  yCTAHOBJIEHBI

Ecam namabple mapaMeTpbl  YCTaHOBJIEHBI
HEKOPPEKTHO, pOOOT MNpHUIET B [ABUKEHHE IIPU HAXKATUU

kuHonku CBOOOMHBINA IPUBOL,.

3. Oyukuus cBobomuoro npusoja (conporusienue/obpaTHBII
OPOXOJ) JIOJIKHA HCIOJIb30BAThCA TOJBKO [PU  HAJIUIUU
COOTBETCTBYIOMEH BO3MOKHOCTH B PE3YJIbTATE MPOBEICHUS
OLEHKM pUCKA. VIHCTPYMEHTbI MM HPEHATCTBUA He JOJIKHbBI
HMMETHh OCTPBIX TPAHEN WM 30H 3ameMJIeHns. Y0eIuTech, 9T0
PabOTHUKY HAXOMATCSA BHE 30HBI TOCATAEMOCTH MAHHITYJIATOPA,

pobora.

13.2 Bkuasika BkBBo-BeiBojBib

Q ®aiin 12:24:45 CCCC O
(nporpau-a chrauum(a r Mepenew eine B/B MHypHan |
PoboT MODBUS
Hacrpaneaen kil Bxon Lind posok Bxon BX0O HHCTPYMEHTA
S-Guard @) | ) 4 o | D4
Limthpos ot
SGuard ) | @ 5 1P (s
Qo
2 QD Start-Prog i} | @ &
[ 251
3Q | D7 Stop-Prog ) | @ 7
AHanorossiil BXon
analog_in[2]
analog in[0] analog in[1] 0,00 |HanpﬁmeHue |v |
0,00V | |HanpnmeHua | v| 0,00V | |Han|:: | - | -
analog_inl 3]
ov ov ov 1ov 007 [ranpamame] v
Hacrpansaentii sLixon, Undposoi srxon, Brixon mucrpymenta
@ | @ - o@ | @ 4
Limbposoit
1(J 0 5 D (3 5 o
Jo
2@ @ e :F | @ s G
g1
@@ 3@ @7
AHANOroBLIH BEIXOL == Tox
analog_out 0] analog_out(1]
Tok : Tok : b
o 12 24
Armnd 20mA Ama 20mA

G Cumynauna
° PeaneHelll pofoT

Ha stom 3xpaHe Bcerza MOXKHO IMTPOBEPUTH U 33,/1aTh CUTHAJIBI BBOJA-BBIBOIA IO, HAIPSKEHUEM,

nepegaBaeMbie OJIOKY yIrpaBjeHus podora mim mosydaemble oT Hero. Ha skpane orobOpazkaercs

TeKyIlee COCTOAHuE BBOJa-BbIBO/Ia, B TOM YHCJI€ BO Bp€MA BBIIIOJTHEHUA IIPOTI'PAMMBbI. HpI/I BHECEHUN
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UNIVERSAL ROBOTS 13.3 MODBUS

U3MEHEeHU# BO BPEMA BBINTOJTHEHUA ITPOTPAMMBbI 6yﬂeT BBITIO/THEHA OCTaHOBKa IPOT'pPAMMBI. HpI/I
OCTaHOBKE IIPOI'PAMMBI COXPaHATCA COCTOAHNA BCEX BbLIXOJHbIX CUI'HAJIOB. Yacrora 0OHOBIEHMST

skpana cocrasJisier Bcero 10 ', mosToMy oders ObICTPbIE CUTHAIIBI MOT'YT OTOOPAXKATHCS HEITPABUIBHO.

Bo3moxkHO pe3epBupoBatie HACTPAUBAEMbIX BXOIOB/BBIXOJIOB JIJisd ClIeHUaJIbHbIX QyHKImiT 6e30nacHoCTH,
COJIEPKAIINXCS B pa3esie HACTPOUKM KOH(MUTYPAIMU BBOJOB-BBIBOJIOB CHCTEMbI OE30IAaCHOCTH

ycranoBku (cM. 10.13); nMs 3ape3epBUPOBAHHBIX BBOJIOB-BHIBOJIOB Oy/IeT COBIIAIATH C UMEHEM TI0
YMOJIYaHUIO UCII0JIb3yeMOil (byHKInu 6€3011aCHOCTY UK UM MOXKET ObITb 33/JaHO [10JIb30BATEIIEM.
HacrpauBaembre BbIBO/IBI, 3ape3epBUPOBAHHBIE /17151 (DYHKIHIT O€30IIaCHOCTH, HE SIBJISAIOTCS TIEPEKITI0IaeMbIMU

u OyayT OTOOPAKATHCA TOJIBKO B KAYECTBE MHIUKATOPOB.

DJIEKTPUIECKIE XaPAKTEPUCTUKHU CATHAJIOB OIMMCAHBI B pasaese !7.

Hacrpoiiku aHasioroporo gomeHa  Jljist aHAJIOTOBBIX BXOJIOB/BBIXOIOB MOYKHO YCTAHOBUTH BBIBOJL
roka [4-20 MA] nam nanpsikenns [0-10 B]. 9tn HacTpoiiku OyayT 3amOMHEHBI TIPH COXPAHEHNH

[POrpaMMbl HA CJIy4dail BO3MOXKHBIX IIEPE3AIyCKOB KOHTPOJLIEpa pobora B Oymyiiem.

13.3

MODBUS

Ha cHuMKe sKpaHa HUXKe TMOKA3aHbI 33JaHHBIE BO BPEMsI YCTAHOBKM CHUTHAJBI BBOJA/BBHIBOIA
kaueara MODBUS. Tlpu nomormu packpbIBAIOIIMXCS MEHIO B BEPXHEH 9acTh SKPAHA BbI MOKETE
U3MEHUTH OTODPAXKEHHE COIEPXKUMOTrO coryiacHo tumy curtnana u 6moka MODBUS, eciun HacTpoero
HECKOJIBKO 0JTOKOB. KaxKIpiii CUTHAJ U3 TAHHBIX MEHIO CO/IEPYKUT COCTOSTHUE COEIMHEHN S, 3HAYEHIE,
UMl U aJIPEC CUIrHAJIa. BBIXOJHBbIE CUTHAJIBI MOXKHO U3MEHSTh, €CJIM ITO PA3PEIIEHO COCTOSHUEM

coeJMHEHUs ¥ HACTPOIKOIl Ha Bkiaake BkBpoa-soiBonBm (cm. 13.8).

O ain 12:24:46 CCcCC O

[ Nporpanwna | Ycranoexa | Nepememenwe | B/B | Mypuan

Pobor MODBUS

Tun MODEBUS:

Bee |v| Brnok MODBUS:

e |~

Bxons! Brixons!

Bnox MODBUS: 10.0.0.2 Bnox MODBUS: 10.0.0.2

o MODBEUS_4[250] o MODBEUS_3 [18]
Enox MODBUS: 127.0.0.1 Enox MODBUS: 127.0.0.1

° MODEUS_1[0] MODEUS_2 [18]
MODEUS_5[17]
MODEUS_& [18]

MODBUS_7 [19]

MODEUS_8[20]

G666 G6G GO

MODBEUS_5[21]

0 CuMynauuna
@ Feanciuii pebor
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13.4 Bxnanka BxAptonepemernenneBmb UNIVERSAL ROBOTS

13.4 Bxkaanka BkAsronepememenneBimn

Brunagka BxAstonepemernenueB UCTONB3yeTcst, eCau pobOT MOKEH MepedTh B yKA3aHHOE
MIOJTOZKEHHUE B IIpeIeiax cBoeit pabodeit 3oubl. Hampumep, eciin He0OX0IMMO IIEPEMECTUTH MAHHUITYISITOD
poboTa B MCXOMHOE TIOOXKEHNE TPOTPAMMBI TIEPET 3aIIyCKOM HJIH MTEPEMECTUTH B KOHTPOIBLHYTO

TOYKY MPHU U3MEHEHUH ITPOTPAMMBI.

] 12:23:58 CCCC O

erlllOﬂllllTb rl'lepellememle IB.‘B Mypunan rﬁnnnepe-emeu-e |

NepemMmecTuTe poboTa B NnonoxxeHue.

YOoepHWBal Te HaMaT ol KHOMNKY "ABTO" 0NA BEINQIHEHWA YKS3SHHOM O MEpEM el eHWA. OTNYCTUTE KHOMKY 07 0T MEHEL.
Hakmute "Bpydnyio" Ana nepemeliedny poboTa BpyuHyo

ABTO

Bpy4Hylo

Anunmanus

AHI/IMaL[I/IH TTOKa3bIBACT ABUXKEHUE MAHUITYJIATOPA po60Ta, KOTOpO€e OH 6yﬂeT BBITIOJIHATD.

MMPEJYIIPEZK/IEHUE:
CpaBHUTE AHUMAIMIO C TOJOYKEHWEM pEeAJHhHOTO MAHUMYJIATOPA
pobora u ybeaurech, 9TO MAHHUIIYISITOP POOOTA CMOXKET OE30IMacHO

BBIIIO/THUTDH 3TO ABHU2KEHHE, HE 3a/1€B HUKAKHE IIPEIATCTBUA.

TTPEAYIIPEXK TEHUNE:
OyHKIMSA ABTOIEPEMEINEHNS BBIMOJHAET IBUKEHUS BIOJIb PobOTa
0 3aTeHeHHOH TpaekTopuu. CTOJNKHOBEHHE MOMKET IIPUBECTU K

MOBPEXKAEHUIO pOOOTA WU APYroro 000pyIOBaHUS.

Agro

st nepemerienust MaHUITYIATOPA POOOTA, KAK MIOKA3AHO B AHMMAIMU, HAXKMUTE U yJIepKUBaiTe
KHOTIKY ABTO.

[Mpumeuanue: YToOBI OCTAHOBUTH IBUMKEHHE, OTIYCTUTE KHOMKY B JIF000€ BpeMs.
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UNIVERSAL ROBOTS 13.5 Ycranoska — 3arpy3uTh/cOXpaHUTh

Bpyunyio

Haxxmure kHONKy Bpyunyio, 4Tobbl mepeiitn Ha BKJIaaky llepemerienue, Ha KOTOPOH MOYKHO
BPYUYHYIO YIIPABJIATH IBUKEHUSIMHU POOOTA. ITO TPEOYETCS TOJHKO B TOM CJIYUYAE, €CIIU JBUKEHUE

B AHUMAIUH HE IIOIXOJIUT.

13.5 VYcranoBka — 3arpysurb/COXpaHUThH

D oaiin 12.24:35 CCCC O
[ Nporpanma [ ¥cranoska | Mepenewenne | B/B [ ypuan |

Kondmrypauns LTH

3arpysuTb/coXpaHUTb YCTaHOBKY poboTa B
chann
B YCTAHOBKY BEXOOAT TAKWME ACNeKThl, KaK pazMelleHne DOSOTE B HDOHSEODCTEEHHOﬁ cpene,. MexaHny eckuil

MOHT &k poBoTa ¥ BBINGNHEHWE 3EKT PUH &CKMX Mo KNKHeHi K apyromy oBopyaoeaHue. Mporpamma pofoTa He
l~ BE3ONACHOCTD BXOANT B YCT AHOBKY.
=

KpenneHue

HacTpoiika BBOna-BHBO A

MepeMeHHbie
Co¥paHUTe TEKYLLYH YCT SHOBKY

MODBUS

|d efault |

Neranu
r—— ———

MnaBHHA Nepexopn,

2arpyanTe opyroi yeTaHesouHEIA daihn
OTCcneXMBaHWe KoHBelepa

T || Gaue e

Ethernet/IP

PROFINET
MporpaMMa no yMon4aHuio

3arpysnTb/coXpaHuTb

B ycranoBky BXOA4T TaKue aCeKThbl, KAK Pa3MeIeHre MAHUILYIITOPa poboTa u 6JI0Ka yIIPABIICHUS
B IIPOU3BOICTBEHHO Cpeie, MEXaHUIECKUIT MOHTAXK MAHUITYIATOPA POOOTA U BHIIOJHEHUE SJIEKTPUIECKUAX

MOJKJIIOYEHU K Apyromy obopymoBanuio. IIporpamma poboTa HEe BXOIUT B yCTAHOBKY.

Hacrpoiika JaHHBIX TApPAMETPOB MOYKET OBITH BBIMOJIHEHA C HCITOJIb30BAHNEM PA3INIHBIX 9KPAHOB
Ha 3aKJIaJKe YCTaHOBKA, 33 NCKIIIOYEHHEM JJOMEHOB BBOJIOB/ BBIBOJIOB, HACTPOITKA KOTOPBIX OCYIIECTBIISAETCS

Ha 3akJaake Beog-oiBox (cm. 13.2).

Jlomyckaercsi MCIOJb30BaHMe 0OJIee ONHOrO yCTaHOBOUHOTO Qaiina mis pobora. Co3ganHbe
IPOrPaMMBbI OYIYT HCIOIH30BATH AKTUBHYIO YCTAHOBKY M ABTOMATHUIECKHU 3arPY2KATh 9Ty YCTAHOBKY

IIPH BBIIIOJTHEHHUH.

Bce n3menenns: ycTtaHOBKH HEOOXOINMO COXPAHUTH, 9TOOBI MX MOXKHO OBLITO MCIOJIH30BATDH MTOCTE
BBIKJIIOYEHUs MUTaHus. [lpw HaIWYny HECOXPAHEHHDBIX W3MEHEHWI B YCTAHOBKE, OTOODAYKAETCS

3HAYOK JMCKETHI PSAJIOM € TeKCTOM 3arpy3nTh/CoXpaHUTh B JIEBOH YaCTH 3aKJIAKN YCTAHOBKA.

CoxpaHeHre yCTaHOBKY MOXKET ObITH BBIMOJIHEHO TyTeM HaxKaTust KHonku Coxpanuts uan COXpaHUTh
Kak. ... CoxpaHeHne MPOrpaMMbl TAKYKE MPUBOIUT K COXPAHEHWIO AKTUBHON yCTaHOBKU. Jljist
3arpy3KH JPyroro yCTaHOBOYHOrO (haifia BOCHOIb3yHTeCh KHOMKOM 3arpy3uth. HaxkaTue KHOIKY

Co3aaTh HOBYIO BBITTOJIHSET COPOC BCEX HACTPOEK YCTAHOBKU POOOTA 10 3aBOIACKUX HACTPOEK.
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13.6 Ycranoska — Kondurypamus [ITU UNIVERSAL ROBOTS

MMPEAYIPEZKJIEHUE:

Wcnonw3oBanne poboTa € yCTAHOBKOH, 3arpyxkenuoit ¢ USB-
HAKOIIUTENs, HEe PEKOMeH/yeTcs. [l MCnosib30BaHus yCTAHOBKH,
xpausmeiics  wa  USB-makomnurene, cHavasa  HEoOXOIMMO
BBIMIOJIHUTH €€ 3arpy3Ky U 3aTeM COXPAHUTh €€ B JIOKAJbHON

mankKe MporpaMMbl C TIOMOIIBIO KHOIIKA COXpaHI/ITb KaK. ...

13.6

Ycranoska — Kondwurypanus LITHU

& ®aiin 12:24:28 CCCC O
( Nporpanma | Ycranoska | Mepenewenne | B/B [ Mypuan |
oHdmrypauma LTH
urypauma LLleHTpanbHasa TO4YKa MHCTPYMeHTa
KpenneHune
O ocTynieie LITH:
HacTpoiika BEo 0a-BLIBO 0a Tep |v|
|~ Be3onacHocTbL Ve
e L = —
/
MepeMeHHbe v i [ f
I
|l
mooous e[ odm [ cmem | W
Mnashuiil nepexon RY| 0.0000 rad | 7 MonoxKeHne | _l_
OTCcne XxMBaHWE KOHBelepa RZ| 0.0000| rad | 7op_e“a““ |

Ethernet/IP

MonesHas Harpy3ka. kg
PROFINET z

[] WenTp TamecTin:
MporpaMMa No yMon4aHumw

3arpysuTb/coOXpaHnTb

enrpanbuas rouka uncrpymenra (LITU) sapiserca toukoil Ha uncrpymente pobora. Urobbi
onpenenuts IITU u npucBouts eit HazBanue, mepeiigure BO BKIaAKy B YcranoskaBm Ha sxpane
Hacrpoiika nenTpaibHoit Touku uHcrpymenTta (cm. Boime). Kaxmas IITU comepKuT cMmerieHne
¥ BpAIEHNE OTHOCUTEIBHO IEHTPA BBIXOTHOTO (DJIAHIA WHCTPYMEHTA.

Ecnu pobor 3anporpaMMupoBaH Ha BO3BPAIIEHHUS K PaHee COXPAHEHHONW KOHTPOJIbHOM TOYKE, TO
ou nepemectut IITU B momoxkeHne n OpUEHTANINIO, KOTOPBIE COXPAHEHBI B KOHTPOJILHON TOYKE.
Ecau pobot 3amporpaMMupoBaH s JuHeHHOro apmxkenns, To LITU nepemeraercs IuHeiHO.
Koopamnarsr X, Y u Z ykaswaior nomoxenne I[TU, Torma kak koopamuarsl RX, RY u RZ
YKa3bIBAIOT ee opueHTanuio. Ecau Bce 3Hadenus pasubl Hy0, TO [ITU coBnamaer ¢ meHTpaibHOit
TOYKOW HA BBIXOZHOM (DJIAHIE MHCTPYMEHTA U MPUHUMAET CUCTEMY KOODIWHAT, W300PaXKEHHYIO

Ha KpaHa.

13.6.1

JlobaBJjienue, nepeuMeHoBbiBanue, u3menenue u yjajienue [[TU

Hna onpenenenus vooit IITW naxkmure xkuonky Cozmars. Cosmannas [ITU aBromaruaecku
MOJIy9aeT YHUKAJIHHOE HA3BAHUE U CTAHOBUTCS IOCTYIHON HA BHIOOD B PACKPBIBAIOIIEMCS MEHIO.
Yrober nepenmenoBars LITU, naxvure kuonky IlepenmenoBars. [yist ymameHus BhIOpAHHOM

OTHU naxkmure knouky Yiaamurs. [locaemguss ocrasmasica IITU ne moxer ObiTh yiasieHa.
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UNIVERSAL ROBOTS 13.6 Ycranoska — Kondurypamusa [[TU

[Tepewmerniernne u parenue Beiopanuoil IITU MoryT ObITH W3MEHEHBI TPY HAYKATHH COOTBETCTBYIOIIUX

0eJIbIX TEKCTOBBIX HOJIel 1 BBO/I€ HOBbIX 3Ha4YEHUI.

13.6.2 HTHU mo ymonyanuio u ak THBHAS
CymectByer onua LITU, nacTpoerras mo yMOI9aHUIO, KOTOpas 0003HAYAETCS 3€JIEHOH TaI09KOM
cieBa OT ee Ha3BaHUsA B packpbiBamomemMcs MeHio Jlocrymubie [ITU. Yrobsr ycranosuts IITU mo
yMousrdanuio, Bbibepure Hy)kHyi0 IITU u nHaxxmure YCTaHOBUTH 110 YMOJIIAHUIO.
Cwmemenne LHITU npegnasnadeno B Ka4eCTBE aKTUBHOIO, 9TOOBI ONPEJIEJINTH BCE JIMHEHHBIE JBUKEHUS
B IIPOCTPAHCTBE CHCTEMBI JeKAPTOBBIX Koopanuar. Jlanroe cmernerune akruBHoi IITH orobpazkaercs
Bo BkJajike BkpadukuBm (cum. 14.29). Tlepen Boimosntenuem nporpammMbl IITU o ymonuanuio
ycranaBiuBaercs B kadectse aktusHO [[TU. B mporpamme mo0yio u3 ykazauubix [ITU moxxaO
YCTAHOBUTbH B Ka4eCTBE AKTHBHOM JIJIsl OLPEJeJICHHOrO JABuzKkeHus pobora (cm. 14.5 u 14.10).
13.6.3 Obyuenne nosoxennto [[TU
Q dain 12:24:29 CCCC O
Mporpanna ¥ craHoBxka rl'lepeuememle B/B Mypuan |

fondurypauua UH LeHTpanbHas To4YKa MHCTPYMEHTaA

KpenneHue

HacTpoiika BBo 0a-BLBO 0a Hayuure nonoxces. LT

2, BesonacHocTh | 0.0| e | e ——— & TpeByeTca Bonkwe Touek

fIEpEREHHE: - mm MNepemectnTe UTH B To e nonoseHWe nog

neranu rad 3apare TOMKY 1

P () | 0.0000] rad | J Nonoxeune ‘

OTcneMMBaAHWE KOHBeWepa | 0.0000| rad | y P ‘

Ethernet/IP

PROFINET

O
MporpamMMa No yMon4aHuw
3arpy3nTh/COXpaHNTL
¥ or

Koopmuuarsr nonoxkerusi IITY moryT ObITh BBIYHCIEHBI ABTOMATUIECKH CJIEIYIONIAM 00Pa30M:

1. Haxxmure Ha Mactep monoxkenuns: ITTI.

2. Beibepure bUKCHPOBAHHYIO TOYKY B paboueil objacTtu podoTa.

3. C momoInpio KHOMOK Ha MpaBoit cropore skpana nepemecrure LITU u3 mo menbineii mepe
TPeX PA3JIUYHBIX YIJIOB W COXPAHUTE COOTBETCTBYIONINE IMOJIOKEHWS BBIXOMHOTO (DJIAHIA
WHCTPYMEHTA.

4. Haxmure KHONIKY YCTaHOBUTDH, 9TOOBI IPUMEHUTH IPOBEPEHHBIE KOOP/INHATHI /IJ1si COOTBETCTBYIOIIEH
HOTU. [I1a npaBUIbLHOTO pacyera JaHHbIe O TMOJI0KEHUS JOJI2KHbBI ObITH TOCTATOYHO PA3IUIATHCS.
Ecan onn He MMEIOT TOCTATOYHO PA3IUIHN, TO CBETOBON MHINKATOP COCTOSTHUS HAJ KHOMTKAMHT
U3MEHUTH IBET HA KPACHBI.
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13.6 Ycranoska — Kondurypamus [ITU UNIVERSAL ROBOTS

N xors qnst onpenenenns npapuabHoi LITU 0O6bITHO JOCTATOYHO TPH TOJIOKEHHUS, I JOMOIHATEILHOMN
MIPOBEPKHU PACIETA MOKET UCIIOIb30BATHCA U YeTBEPTOE Mmojtozkenne. KadecTBo KazK10# COXpaHEHHOM
TOYKH MO OTHOmeHnio K Bbraucasgemoit IITU ykasbiBaeTcss 3e€HBIM, KEITHIM WA KPACHBIM

CBETO/INOJIOM Ha COOTBETCTBYIOMIEH KHOIIKE.

13.6.4 OOyuenue opuenrtaruu [[TU

& ®ain 12.24:29 CCCC O
Mporpanma ¥ craHoBxka r Mepemew enne B/B Mypuan |
Kondm auua UTH
churypauua U LLeHTpanbHasa TO4YKa MHCTPYMeEHTa

KpenneHue
HacTpoiika BBo 0a-BHBO 0a 00 LI T L U

BesonacHocTb

= | o 0| - | T | @ AeTant He momeT BuiTe BuBpaHa
[ Lo mm EelfpaTe hyHKLWI W 3308TE TONKY
HEBSAEHMEM MHCTPYMEHTS B HANPEEASHNNA
m oo Z BelBpaHHol geTann.

MODBUS -
Reranu rad [<Heonpenanaiio> |~
rad | 7 Monowenne |
rad | 7 OpHeHTaUNA |

MnasHwil nepexon 0.0000

3anaTh TOUKY

OTcneXMBAHWE KOHBElepa | 0.0000

Ethernet/IP

PROFINET

MporpamMmMa no ymon4anuo

3arpysnTb/cOXpaHuTb

1. Haxxmure na Macrtep opuenTtaruu [ITU.

2. U3 packpbiBaomierocs crnucka Bbibepure jgerajib. (Cw. 13.12) ayist IOHOJHUTENBHOI

nH(MOPMAIIH TIO OMPEIEJIEHUI0 HOBBIX IeTaJeH

3. Haxkmure KHONIKY YCTAHOBUTH TOYKY U IIPY MTOMOIIU CTPEJIOK JIJIsT TIEPEMEITEHI S HHCTPYMEHTA,
CMECTHUTDH B IIOJIO2KEHHE, IIPH KOTOPOM OpHEHTAIus HHCTPpyMeHTa u coorsercrByfomeii [ITU

COBITAJIAET C CHCTEMOM KOOPIMHAT BBLIOPAHHON IETAJIH.

4. TIposepbre opuenTtaruio paccautarnuoi [ITU u npumenute ee uHa Boiopanunyo [T ¢ momorsio

KHOIIKU YCTAHOBHUTD.

13.6.5 llone3snas Harpyska

Macca umCTpyMeHTa poOOTa YKA3BIBAETCSI B HUXKHEH 9acTh dKpaHa. UTOObI CMEHWTDH JTAHHBIH
mapaMerp, MpOCTO HAXKMUTE 0e/loe TEKCTOBOE TI0JI€ M BBEINWTE HOBOE 3HAYEHWE MACCHI. JlaHHBIN
mapaMerp nmpuMeHsietcs Ko Bcem ompeesenabiv LITU. Bosee noapobuyo nadOpMAIIIO 0 MAKCHMATIBEHO

JOILyCTHMOU [OJIE3HOM HArPy3Ke CM. B PYKOBOJICTBE 110 YCTAHOBKE 00ODY/IOBAHHUSI.

13.6.6 ILlentp TskecTn

Hentp Tsizkectn naCcTpyMenTa ykazbiBaercs B mojsx CX, CY u CZ. Janubrii mapaMerp NpuMeHsieTCs
ko Bcem onpezenenabim LITH. Yeranosku, co3annbie 10 Bepcun 3.8 , MO/1I€PKUBAIOT OLIPE/IEICHIE

nenTpa Tsizkectn Ha IITU, eciu onn 66111 IpeaBapuTEIbHO 33aHbl. KCIH TEHTD TIKeCTH 3a1aH
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UNIVERSAL ROBOTS 13.7 Ycranoska — MonTaxk

BPYYHYIO B Bepcuax 3.8 WM HOBee, TO BO3MOXKHOCTH ONpeeseHus menTpa Taxectn muasg [ITU

OTKJIIOYE€HA.

BHUMAHUE:
Wcnonw3yiiTe nmpaBuibabie mapaMerpbl ycranoBku. Coxpansiite u

3arpyzkaiite ycraHOBOUHBIE (DAIBI BMECTE C TTPOTPAMMOIA.

13.7 ¥Ycranoska — Monrazk

D dain 12:24:31 CCCC O
[ Nporpamma [ ¥crawoska | Mepenewenne | B/B [ Mypuan |
Koncburypaums LiTH KpenneHue pobota n yron
penneHue 1
HacTpoiika B0 a-BHB00a
[, BesonacHocTb -
=
MepeMeHHbie 1
MODBUS
Harknan
Neranu # f
as:
MnaBHHA Nepexopn,
OTCcneXWBaHWE KDHBEﬁEpa r a f
Ethernet/IP J 0,00
PROFINET L ¥
MporpaMmMa no yMon4auuio
as:
3arpy3nTh/cOXpaHnTL ¥

Oupejieieare MOHTAXKA MAHUILYJIATOPA POOOTA HEOOXOIAUM 110 JIBYM IPUYUHAM:

1. Coszanue mpaBUJIbHOTO OTODPAXKEHMST MAHUIIYJIATOPA PODOTA HA SKPAHE.

2. BBoza B xoHTpOLIEp NHGOPMAIMYE O HAIPABICHUN CUJIbI TAXKECTH.

Pacmupennast ITuHAMUYeCKasi MOJIE/Ib ODOECTIEUNBAET MIJIABHOE ¥ TOYHOE TIEPEMEIEHIE MAHUTTYIATOPA,
poboTa, a TakKe OHA TIO3BOJISIET MAHUITYJISITOPY po0OTa yIEPKUBATH Ce0sT B peXKUMe CBOOOIHOTO

npusoga. Ilo aToit mpuurHe HEOOXOAUMO TPABUIBHO YCTAHOBUTH MAHUIIYISITODP pobOTA.

BHUMAHUE:
HexkoppeKkTHBII MOHTAXK MAHHUITYJISTOPA POOOTA MOYKET MPUBECTH
K 4YaCTbiM 3alMTHBIM OCTAHOBAM H/UJM K LEPEeMEIeHUTO

MaHUITYJIATOpa poboTa mpu HaxkaTuu KHONKU CBOOOMHBIN TPUBO/IL.

Ecnu manunysnsTrop poboTa yCTaHOBJIEH HA IIOCKOI IOBEPXHOCTU (CTOJI ¥ 1I0J1), TO HE HYXKHO
MEHSITh 3HAYEHUsT Ha dKpaHe. TeMm He MeHee, eCiiM MAHUIYIATOP pOOOTA yCTAHABIMBAETCS HA

[IOTOJIKE, HA, CT€HE WJIU 11O YIVIOM, TO I1apaMeTPbl HEOOXOJUMO U3MEHUTH IIPHU [TOMOIIU KHOIOK.
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13.8 Ycranoska — HacTpoiika BBOma-BEIBOIA UNIVERSAL ROBOTS

Knomnku ¢ mpaBoii CTOPOHBI SKpaHa MPeTHAZHAYEHBI s HACTPOWKH YT/Ia MOHTAYKA, MAHUTYJIATOPA
pobora. Tpu BepxHME KHOLKK CIIPABA UCILOJIb3YIOTCH 1l BbIOOpa yria Ha noroake (180°), na

crere (90°), ua nony (0°). Knonka Hakson 1mo3Boisier ycTaHOBUTD IIPOU3BOJILHBIA yTOJI.

Kuonku B HuzKkHEl 9acTH 3KPaHA UCIIOIB3YIOTCH [IJ1s [IOBOPOTA MAHUITYIATOPa POOOTA IPU MOHTAXKE

B COOTBETCTBUU C (PAKTHIECKOH yCTAHOBKOII.

BHUMAHNE:
Wcnonw3yiiTe mpaBuibabie mapaMerpbl ycranoBku. Coxpansiite u

3arpyzaiite ycraHOBOUHBIE (DAIBI BMECTE C TTPOTPAMMOIA.

13.8 VYcranoska — Hacrpoiika BBOIa-BLIBOIA,

Q oaiin 12:24:32 CCCC O
[ ‘Mporpanma | ¥cranoska | Nepememenwe | B/B | Kypuan |
Kondmrypaumua UTH Bun (Undposoi |v|
Kpennenue Bxon — LEn

[»
D]

digital_in[0] : =Mo ymon4aHuo= digital_out[0] : =Mo ymonyaHmo=

acTpoiika BEOAA-BHIBOAA digital_in[1] : =Mo ymon4aHuo=> digital_out{1] : Prog-Running
O.g, BesonacHocTs digital_in[2] : 3anycTuTs nporpammy digital_out[2] : <Mo ymoa4aHWo=
digital_in[3] : OcranoenTs nporpammy digital_out[3] : =Mo ymon4aHuo=
Mepenennte digital_in[4] : =Mo ymon4aHuo=> digital_out[4] : =Mo ymonsaHuo=
MODBUS digital_in[5] : =MNo yMmon4aHuo=> digital_out[S]: <Mo ymoa4aHWo=
digital_in[8] : =Mo ymon4aHuo=> r digital_out[6] : =Mo ymondaHWo= T
Neranu
digital_in[7] : =Mo ymon4aHuo=> digital_out[7] : <=Mo ymonsaHmo=
Mnasnwit nepexog
tool_in[0] : =Mo yMon4yaHuo= tool_out[0] : <Mo yMmondaHuo=
OTcnexupanne konpeiepa tool_in[1] : =Mo yMon4aHW=> tool_out[l] : =<Mo yMoJ4aHuo=
EEREEEEHE AsapuitHeil cOpoc | | config out[0] : <Mo ymon4yaHuo=> | |
PROFINET ApapuiHER copoc config_out[1] : <Mo ymonyaHuio=
config_in[2] : =Mo ymonyaHuo= config_out[2] : =Mo ymon4aHuo:=>
MporpaMMa no yMon4aHuw )
config_in[3] : =Mo ymon4yaHno= config_out[3] : =Mo ymon4aHwo=>

-

3arpy3uTe/COXpaHUTE MNeperMmeHoBaTE SNeMeHT YyNpPaeneHWA BKNanku Beon-BeIBOnH

O4UHCTHTE ‘ |BKJ1>OHEHD |v|

leiicTane 8 nporpamme

BLICOKWIA, KOr 03 2ANYLWEHD, N HAZKWA, KOr 0.3 0CTaHOBNHD ‘v|

Ha skpane BxHacrpoitka BBOma-BbiBomaBib momb30BaTe b MOKET ONPEIETUTh CUTHAIBI BBOIA-

BBIBOJIA M HACTPOUTD JEeHCTBUS TIPU TTOMOIIIH 3JIEMEHTOB yIpaBjeHus BKIaaku BkBBoa-sriBogBb.

Paznenst Beox m BuiBog comepikar ciemyrornye TUITBI CUTHAJIOB BBOJA-BBIBOIA:

¢ IMudpossie cranmapTHbE 0OIEr0 HA3HAYEHUS, HACTPAUBAEMbIE U UHCTPYMEHTAIbHbBIE
® AHajoroBble CTaHIAPTHBIE OOIIEI0 HABHAYEHUS U MHCTPYMEHTAIbHBIE
e MODBUS

¢ Perucrpnt 0611ero Ha3HAYeHHs (JIOrHIEeCKUe, IEJOUUCIEHHBIE U C ILIaBAIOIIel Toukoii) JlocTyn
K perucrpam OOIIero Ha3HAYEHUs MOXKET OCYIIECTBJIATHCH HOCPEICTBOM IIPOMBIILIEHHON

ceru (nanpumep, Profinet u EtherNet/IP).
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UNIVERSAL ROBOTS 13.9 Ycranoska — BesonacHocTs

13.8.1 Tun curaajaa BBOJA-BBIBOIA

Yro6b! OrpaHUIUTH KOJTHYIECTBO CUTHAIOB, IIEPEIUCACHHBIX B pa3aerax Beog u BeiBom, HeoOxoammo
HCIIOJIb30BaTh BHIMAIAIOIIEe MeHI0 Bul B BepXHeil YacTu SKpaHa I N3MEHEHUs OTOOPaKAEMOTO

KOHTEHTA, OCHOBAHHOT'O Ha THUIIE CUTHAJIA.

13.8.2 Hasnavenue moip30BaTebCKIX UMEH

7151 Gostee JIErKOro 3allOMUHAHNS HA3HAYEHHS CHTHAJIOB BO BPEMsi pabOThI ¢ pOGOTOM TTOJIH30BATEIH
MOTYT TIPHCBONTEH HA3BAHWs CHTHAJIAM BBOJA W BBIBOJA.

1. Boibepure HYKHBII CHTHAI

2. IMlenkHUTE O TEKCTOBOMY HOJIO B HEKHEH 9acTH 9KPaHa, YTOOBI IPUCBOUTH HA3BAHHUE.

3. Yr00bl cOpOCUTH HA3BAHKME HA HA3BAHUE [0 yMOIYAHHIO, HAXKMUTE KHONKY O4YHCTHTS.
Perucrp obmero HazHaueHNs JOJIPKEH HMETh T0JIb30BaTEIbCKOE HA3BaHNE, YTO0OBI OH OBLJT TOCTYTIEH
B niporpamme (HanpumMep, Juist Komauapl OKuganne WM yeIoBHOTO BRIpayKeHnsT KoMaH bl Ecin)
Komanzapr Ozxuganue u Ecin onmcsiBatorcs B (14.9) u (14.18) coorsercrsento. ImenoBanmbie

perucTpnl OOIMEero Ha3HAYEHWs MOTYT OBITh HaigeHbl B obmactu BhiOOpa Beom mmm BeiBom ma

9KpaHe PeIaKTOpPa BBIPAKEHUN.

13.8.3 Bxosgublie/BbixomHble JeiicTBUSA W ylIIpaBieHHe Ha BKJaake BBOI-BBIBOI
Bxonmbie/Bbixoauble aeiictusa: Pusndeckne u udpoBbIe BXO/bI/BBIXOIbI TTOJIEBOI ITHHBI MOXKHO
HUCIIOJIb30BaTh, qTO6bI AKTUBHUPOBATH er;eI./JICTBI/IH NJIN pearupoBaTh Ha COCTOAHUE IMTPOTrPAMMBI.

JlonycTumbie BXOIHbBIE AEHCTBUS:

¢ 3anyCcruTh TEKYILYIO IPOrPaMMYy

¢ OCTaHOBUTH TEKYIIYIO TPOTPAMMY

¢ TIprocTaHOBUTH TEKYIIYIO IPOTPAMMY

¢ Pexxum cBOGOTHOTO MPUBOJA (CX0KE € WCMOJIb30BAHUEM KHOMKHM CBODOJHOTO MPUBOIA
Ha [IOJBECHOM I1yJibTe 00y JeHusl)

JlomycTuMbie BBIXOIHbBIE JEHCTBU:

¢ Huzkwii, KoT/1a He 3amyIieno: BuIxoa HU3Kuit, KOraa coCTosiHre TporpaMMbl BkocTanoBieno B
nnu BropuocranoBieHOBb.

¢ Bricokwmit, Korja He 3amyIeno: BwIxom BRICOKMIA, KOTTa COCTOSTHUE MTporpaMMbl BkocTanoBienoBmb
nin BrupuocranosiieHOBb.

* Bricokwmil, KOra He 3aMyIleHo, U HU3KU, KOrJa OCTaHOBJEeHO: BhIxom HuM3KwMit, KOraa
cocrosiune mporpamMMbl BkoctamnoBienoBw man BrmpuocranoBiaeHOBH 1 BBICOKUI BO

BpeMs paboThI.

QuiemenT yupasienus Brajaku BkBBos-BbiBonBib: Onpejiesinre BO3MOXKHOCTD YIIPABJIEHUS BHIXO/IOM
Ha BkJasike BkBBoa-BbiBoaBibs (T0/IBKO IIpOrpaMMUCTaAMU MIIM IPOIPAMMUCTAMU U OLIEPATOPAMH ),

WJIA OHO YIPABJISETCA TOJBKO IPOrpamMMoil pobora.

13.9 VcranoBka — bezonacuoctb

Cwum. pazzen 10.
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13.10 Ycranopodnble — I1€peMeHHbIe UNIVERSAL ROBOTS

13.10 VYcranoBounble — TepeMeHHbIe

Q ®aiin 12:24:32 CCCC O
( Nporpanna [ Vcranoska | Mepenewenne | B/B | ypuan |

Kondmrypaumnas UTH

YcTaHOBO4YHLIE nepemMmeHHble

Kpennenne

MepemeHHas & | 3HaveHne

HacTpoiika BBO na-BeiBO A

Be3onacHoCTb
-

epeMeHHble

MODBUS

Netanm

MnasHulil Nepexon
OTCcnexuBaHWE KoHBenepa
Ethernet/IP

PROFINET

MNMporpaMMa no yMon4aHuwo

3arpysnTb/coXpaHuTb

Ilepemennbie, cO31aHHbIE HA YKPAHE [IEPEMEHHBIX, HOCAT Ha3BaHue Bk YcranoBounbie nepemennbie Bib
¥ UCIOJIB3YIOTCH B KAYeCTBE OOBIYHBIX MEPEMEHHBIX MPOrPAMMBI. YCTAHOBOYHBIE IIE€PEMEHHbBIE
OTJINYAIOTCS, TTOCKOJIbKY OHU COXPAHSIOT CBOU 3HAYEHUS /TaKe B CJIydae OCTAHOBKHU U TIOBTOPHOT'O
3aMyCcKa MPOrPAMMBI, & TAKXKE TOCJIe OTKJIOYEHWS W MOBTOPHOTO BKJIIOYEHWS MAHWITYISATODA
pobora u/uiu Gsioka yupasienus. X Ha3BaHus U 3HAYEHUS] COXPAHAIOTCS BMECTE C yCTaHOBKOIA,

Y9TO IIO3BOJIAET HCIIOJIB30BAaTh OJHY U Ty K€ IIEePEMEHHYIO B HECKOJIbKHX IIpOrpaMMax.

Co3naThk HOBkIS YCT3SHOBOYHBIE NEpEeMaHHbIe

[ICE] SHavEHWE

i_wvar_1 ‘ = ' |

| oK | | OTmena |

IToce maxkarmsa Co3gaTh OTOOpAXKAETCA OKHO C IIpejiaraeMbIM WMEHeM HOBOHW IMepeMeHHO.
JlanHOEe MM BO3MOYKHO U3MEHUTH, BBOJ, 3HAYEHUS OCYIIECTBIISETCS KACAHUEM TEKCTOBOTO TIOJIS.
Haxkarne xuonku OK Mozker ObITbh BBIIIOJIHEHO TOJIBKO €CJIM HCIOJIb3yeMOe MMsi CBODOIHO B

JAHHOW yCTaHOBKE.

W3mvenenne 3Ha4YeHns yCTAHOBOYHON NEPEMEHHON BO3MOXKHO IyTE€M BBIJEJIEHUs [IEPEMEHHOU B

crucke U HaxkatueM V3MeHWTh 3HAYEHUe.
s ynasmeHus mepeMeHHOM, BhIOEPUTE ee M HAXKMUTE KHOMKY Y/IAJIATH.

ITocsie HacTPOiiKu yCTAHOBOYHBIX IEPEMEHHBIX HEOOXOUMO COXPAHUTH YCTAHOBKY, YTO0BI COXPAHUTH

KOHMUTYpAITHIo.

YceranoBouHbIe ImepeMeHHbIe U NX 3HAYCHUA aBTOMATHYIECKU COXPAHAIOTCA KazKIbIe 10 MHUHYT.
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UNIVERSAL ROBOTS

13.11 Ycranoska — Hacrpoiika ssosa-seisoga MODBUS

Ecsiz mocie 3arpy3Ku mporpaMMbl WM yCTAHOBKY OOHAPYKUTCS OTHA, UJIH HECKOJIBKO TPOTPAMMHBIX

1 YCTAHOBOYHBIX II€PEMEHHDIX C OAMHAKOBBIMUA HAa3BAHUAMM, II0JIb30BATE/IIO IIPDETOCTABIACTCA JIBa

BapHuaHT ﬂeﬁCTBHﬁI HUCIIOJIB30BAaTh yCTaHOBOYHBIE II€PpEMEHHBbIE C COBIIQJAIOIMUMHU Ha3BaHUAMHA

BMECTO IIPOTPAMMHBIX HUJIN BBIIIOJTHUTH aBTOMAaTUY€CKOE IIepenMEeHOBaHNE KOH(b.HI/IKTyIOHLI/IX IIepEMEHHBIX.

13.11 Vcranoska — Hacrpoiika BBoja-suBoga MODBUS

& ®ain

12:24:33

[ Nporpanna [ ¥cranoska | Nepenemenne | B/B [ Mypuan |

cccc @

KoHdurypauua LLTH

Kpennenne

HacTpoiika BBoAa-BuBO0a
2, Be3onacHocTh

MNMepeMeHHbie

MODBUS

feranu

MnaBHbi Nepexon,

OTCcneXWBaHWE KoHBelepa

Ethernet/IP

PROFINET

MporpaMmMa No yMon4aHuw

3arpysuTb/coXpaHnTb

Hactpouka IO knueHTa MODBUS

’T

10.0.0.2

\P:‘ 10.0.0 2‘ D MocnenceaTenbHEIR pessum

o =

Boixog peru... ‘vH IBHMODBUS_I

YactoTa [Mu] AenonnnTensHuh agpec MODEUS 255|

Bpews ormera [ucl: ----, Bpews caupmwua: B, Oumbea manpocon: 8, Avg. resp. f: ----

o [

260

Undhposon ... ‘v‘ MODBUS_2

YacroTa [Mul H LononuuTensHuh sapec MODEUS 255

Bpews oreera [uel: ----, Bpews cauganua: 0, OuwiGka sanpocos: 0, Avg. resp. f ----

MoKa3aTe AONGIHWTENLHEIE NaRaMEaT phl

o=

=]
L=
L=

Ha 3ToM 3Kpane MOKHO HACTPOUTH CUTHAJIBI BBOJA-BbIBOA KauenTa (Macrepa) MODBUS. Ioakouenus

k cepsepam MODBUS (uiu ponosnurenbibiv ycrpoiicrsam) 10 3agadubiv 1P-aapecam moryT

ObITH CO3/IaHbI C UCIOIH30BAHUEM BXOJHBIX /BbIXOJHBIX CUIHAJIOB (PErUCTPOBBIX MU HU(MPOBDIX).

Nmsa KazKI0ro CUriajia YHUKaJIbHOE, 9TO MO3BOJIAECT UCIIOJIB30BAaTh UX B MPpOrpaMMax.

O06HOBUTH

Hazxkmure nannyio KHOIKY jist obHOBIeHus Beex noakaodennit MODBUS. O6uosienne oTkitogaer

u cuoBa noakaogaer Bce moayaun MODBUS. Besa crarucruka ounmiaercs.

JTobaBuTh MOJYJIb

Haxxmure mammyio KHONKY A7 gobasmenns moBoro momyias MODBUS.

VaamuTh MOIYTh

Haxmure mannyio KHOIKY, 94T00bl yaaauth Moayas MODBUS u Bce curnamnbi, qob6aBieHHbIE B

3TOT MOYJIb.

CB3
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13.11 Yeranoska — Hactpoiika soma-seisoga MODBUS UNIVERSAL ROBOTS

Veranosuth [P-anpec moayns

B nmammOM pasmene orobpaxkaercsa IP-ampec momyias MODBUS. Haxkmure 3Ty KHOIKY, 9TOOBI

NU3MEHUTH €T0.

[TocnemoBaTe/IbHBIN peyKuM

JocrynHo, TonbKO ecau BeiOpano Ilokazars gonosHuTe bHbIe napamerpbl (cM. 13.11). BwiGop
sroro ¢duaxkka Boiayxkgaer kiamenra MODBUS goxkgarbes orBera, mpexkie 9eMm OTIPABIISTH
CEMYIOMUN 3ampoc. IDTO PERUM TPeOyeTcs JJjisd HEeKOTOPBIX OJIOKOB MPOMBIIIEHHBIX IIIHH.
Bxiriouerne JaHHOTO MapaMeTpa MOKET TOMOYb [TPY HAJININU HECKOJIBKUX CUTHAJIOB, a YBEJIUIEHUE

YaCTOTHI 3allpOCOB NPUBOJUT K OTKJIIOUEHHUIO CUT'HaJIA. O6paTI/ITe BHUMAaHHE, 9TO (baKTH‘IeCKaH

9aCTOTA CUIHAJIA MOXKET ObITH HUXKE 33HpaHIHBaeMOﬁ, KOrza B IIOCJ/IEA0BATE/JIbHOM PE2KHUME OIIpeae/ideTca

HECKOJIbKO curHAJIOB. PAKTUYECKYIO YACTOTY CUTHAJIA MOXKHO TOCMOTPETh B CTATUCTUKE CUTHAJIA
(em. paszmen 13.11). UuaukaTop CUTHANA CTAHOBUTCS KEITHIM, €Cu (haKTUUeCKas 4acToTa

CUTHAJIA MEHBIIIE TTIOJIOBUHBI 3HAYEH ST, BRBIOPAHHOTO U3 pacKphiBaoierocs cnucka BkYacroraBm.

obaBuTh curnaJ

Haxkmure qaHHy10 KHOTIKY JIJTsT TOOABIEHUSI HOBOTO CUTHAJIA K COOTBETCTBYOmeMy Momyao MOD-
BUS.

YnaauTh cHrHAT

Haxmvure mannyio kuaonky uis ynajenus curaia MODBUS u3 coorsercrByiomero mosysis

MODBUS.

YeTaHOBUTE THII CHT'HAJIA

Broibepure Tun curaasia B pacCKpbIBAIOIIEMCS MeHIO. JlOCTYIHBI CJIeIyTOIIHe TUIIbL.

Iudposoii Bxox: Iudposoit Bxos (Karyika) — 3T0 04HOOUTOBAs BEJIMIMHA, KOTOPAs CIUTHIBACTCS

n3 moxynss MODBUS na karyike, yka3anuo# B ajpecHoM mojie curuasna. Vcmosb3yercs

ko1 dyukiuu 0x02 (QuCKpeTHbIE CYUTHIBAIOIIME BXO/bL).

ITudposoii Berxoxm: ITudporoii Bbxom (KaTyiika) — 3T0 OMHOOUTOBAS BEJIUIHHA, KOTOPAS MOKET
MPUHAMATH BBICOKOE MJIM HU3KOE 3HadYeHwe. Kcim mosb3oBaTesh He 33/1a/1 3HAYEHUE STOrO
BBIXOJIA, OHO Oyzmer cuuTbiBaThCs n3 Momyias MODBUS. 9To o3nadaer, 9T0 WCIOIB3yeTCsI
kox dynkinuu 0x01 (cuuThIBAIONMX KATyInek). ECau yCTaHOBKA BBIXOIA OCYIIECTBIIAETCS
[POrpaMMOii pobOTA MJIM HAYKATUEM KHOIKHU 33/IaTh 3HAYEHUE CUIHAJIA, IIOCJIE ITOro Oyier

ucnosb3oBarbesa Ko, yukuuu 0x05 (3anuchiBaooiias OJHOBUTKOBAs KATYIIKA).

Bxozx perucrpa: Bxoz perucrpa — 310 16-OuroBas BesimdnHa, KOTOPas CIATHIBAETCH U3 aJPECa,
yKa3aHHOrO B ajpecHom nosie. Ucnonb3yerca kon dyukimu 0x04 (cuuThiBarome BXOIHbIE

PErucTphI).

Beixon perucrpa: Boixom perucrpa — 310 16-0nToBast BEIUYINHA, KOTOPYIO MOXKET 33/IaTh TOJIb30BATEb.

Ecin 3navenne JanHOTO pErucTpa He 33/1aH0, OHO OYIeT CUNTHIBATHCS U3 YAATIEHHOTO MOTYJIs

MODBUS. 910 o3nauaer, 4ro ucnosb3yercs ko Gyukiuu 0x03 (cuuTbiBaloliue yepKuBaOI1e

peructpsl). Eciu ycraHoBKa BbIXOJa OCYILECTBJSETCs IPOrPAMMOIl pobOTa WM B IHOJIE
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UNIVERSAL ROBOTS 13.11 Yeranoska — HacTpoiika BBoma-seiBoga MODBUS

3agaTh 3HAYEHUE CATHAJIA, TIOCJIE ITOTO Oy/IeT UCI0Ib30BaThCsa Ko dhyuknuu 0x06 (3anuchiBaromias

OJIHOBUTKOBAsl KATYILIKA) /sl YCTAHOBKM 3HadeHus ypasentnoro mouyis MODBUS.

VcraHoBUTH aJipec CUTHAJIA,

Jlannoe mosie orobpaxkaer azpec Ha ymasgernuHoMm cepsepe MODBUS. C momomibio SKpaHHOTO
mudposoro 6;10ka BhIGEPUTE ApPYTOit aapec. JlomycTumble aapeca 3aBUCAT OT MPOM3BOAUTEJIST
u kouduryparuu moayis MODBUS.

VeranoBuTh UM$ CUTHAJIA

YcTaHoBKa UMEHU CUTHAJIA OCYIECTBISIETCA C MCTOIBL30BAHNEM SKPAHHOM KIaBUATYPHI. JlamHoe

UMA UCIIOJb3YETCAd IIPU HUCIIOJb30BAHUU CUTI'HAJIA B IIPOIrPaMMax.

3HadyeHue curHaja

B sTrom noste mokazano TekyIee 3HaUeHne curHasIa. 19 CHTHAIOB perucTpa 3HavYeHwe BRIPAKEHO
1esabIM duciaoM 6e3 3uaka. s curaasios Bbixoga TpedyeMoe 3HaAYeHNe CUTHAJIA MOXKHO 33/1aTh C
MOMOIIBI0 KHOMKY. [/ BRIXOA PErucTpa 3HAYEHUE, KOTOPOe OyIeT 3alnCaHO B MOIYJ/b, TAKXKe

JIOJIXKHO OBITH BBIPAYKEHO IIEJIBLIM UHCIOM 0€3 3HaKa.

CocrostHne TMOAKJIIOYEHUsT /sl TepPeaadn CATHAA,

DTOT 3HAYOK MOKA3bIBAET, MOXKHO JIU BBIIIOJIHATH [IPABAJILHOE CINTHIBAHNE /3AIMCh CUTHAIA (3eJIeHbIi),
WM OT MOJYJsl TIOJIyYeH HEOXKUIAHHBIA OTBeT Jub0 MOMy/Ib HemocTynen (cepbiii). B ciayuae

nostydenusi B orsere MODBUS uckirouenust, orobpazkaercs kox, orBera. CIHCOK MCKIIOYeHU

T MODBUS:

El: HEAOIIYCTUMAYA ®YHKIINA (0x01) Kox dbyukimu, MOy YeHHBIN B 3aIPOCE, ABJISIETCS

HEJIOLYCTUMbBIM JIeCTBIEM i cepBepa (MM JOIOJIHUTENbHOO yCTPOcTBa).

E2: HEJOIIYCTUMBIN AJIPEC JAHHBIX (0x02) Ko dbyskimu, moaydeHnsii B 3ampoce,
SIBJISIETCST HEJOMYCTUMBIM JIEHCTBHEM [IJIsi CepBepa (MM MOTOJHATETHLHOTO yCTPOHCTBA).

IIpoBepbTe, 4TO BBEIEHHBIN AIPEC CUTHAIA COOTBETCTBYET YCTAHOBKE YIAJEHHOIO CEPBEpa

MODBUS.
E3: HEAOIIYCTUMOE BHAYEHUE JTAHHBIX (0x03) 3uadenue, comepKaiieecs B I0JI€ JAHHBIX

3a1poca, sSBJISeTCs HeIOMYCTUMbIM IEHCTBUEM It CepBepa (HUIH JOMOTHATEILHOTO YCTPOHCTRA) .
IIpoBepbre, 4TO BBE/IEHHOE 3HAYEHNE CUTHAJIA ABJIAETCH KOPPEKTHBIM JIJIsI COOTBETCTBY IOIIEro

azpeca ynanenroro cepsepa MODBUS.
E4: HEMCIIPABHOCTD JIOTIOJITHUTEJTBHOT'O YCTPOMCTBA (0x04) [Ipounsomniia HesoccTaHoBHMAs

OIIIIOKA IIPpH IIOIIBITKE CEpBEPa (I/IJII/I JOIIOJIHUTEJIBHOI'O yCTpOﬁCTBa) BLIIIO/JTHUTD 3aIIPOIIECHHOE

nelicTBUe.

E5: IIOATBEP2K/IEHUE (0x05) Mcnonb3yercs 0IHOBPEMEHHO C OTIIPABKOM KOMAHI K yIAJIEHHOMY
mozayaio MODBUS.

E6: JOTIOJTHUTEJBHOE YCTPOIICTBO 3AHATO (0x06) Mcrnoan3yeTcs 0HOBPEMEHHO C
orupaBKoil KoMan/ K yaasuennomy mozaysiio MODBUS B cayuae, eciu cepsep (1iiu JOHOJIHUTEIBHOE

YCTPOWCTBO) B HACTOAIIMA MOMEHT HE OTBEYAET.
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13.11 Yeranoska — Hactpoiika soma-seisoga MODBUS UNIVERSAL ROBOTS

[TokazaTh JAOMOTHUTETbHBIE TTAPAMETPhI

C momotpio 31oro (yiazkka MOXKHO MOKa3aTh/CKPBITh JOINOJHUTEIbHbIE TAaPAMETPhI KaXKI0I0

CHUT'HaJIa.

JlotiojiHUTE/IbHBIE [TapAMETPbI

Yacrora 0OHOBJIEHUSI: B 9TOM MEHIO MOXKHO U3MEHUTH YacTOTY OOHOBJIEHHS CUTHAJA. DTO O3HAYAET
9aCTOTY, C KOTOPO# OTIIPABJISIOTCS 3a11pOChI B yaameHHbiil Moxyas MODBUS mis canrbiBanms
WJIM 3aIUCH 3HAYEHWs CUTHaJa. Ecam dacrora ycranomieHa #a 0, To 3ampocst MODBUS
MHUIAAPYIOTCS IO 3ampocy npu nomoinu Gyukiwmii cuerapues modbus get signal status,

modbus_set output register » modbus set output signal.

JIOMOTHUTENBHBIH a/IPec: 3TO TEKCTOBOE MOJIE MOKHO HCIIOJIb30BATH JIJIs YyCTAHOBKY JOMOJTHATETHHOTO
aJipeca JJisi 3alPOCOB B COOTBETCTBUU C OINPEJEIEHHBIM CHUIHAJIOM. J3HAYEHUE J0JIKHO
HAXOIUTKCA B Auamna3one 0-255, 3HaUeHre o yMOTIaHnio paBHo 255. B ciyuae HeobxoaumocTn
U3MEHEHUsT JAHHOIO 3HAYEHWS, PEKOMEH/IYeTCsl OOPATUTHCA K PYKOBOJICTBY YAAJIEHHOTO YCTPOWCTBA
MODBUS g5 ipoBepK# (hyHKIIMOHATHLHOCTH YCTPONCTBA TP U3MEHEHUH JOTIOTHUTETHHOTO

azpeca.

Boccranosuth coequuenue ¢ caeraynkoM: KommdaecTso 3axpbiTuit mogkaodennit LTV u moBToOpHBIX

MOJAKJIIOYeHU.
Craryc nmogkmodenns: Craryc noakmroderns [ITU

Bpewms oreera [Mc: | Bpems mexxay ornpaskoit 3arpoca MODBUS u mostydennem orBera — 0OHOBIISIETCS

TOJIBKO IIPpHU aKTUBHOM IOJKJIIOYCHWUH.

IMakerubie omubku Modbus: KonuuecTBo 101y 9eHHBIX TTAKETOB, COAEPKAIIUX OMMUOKU (TO eCTh

HEJIOMyCTUMAst JIJTMHA, OTCYTCTBYIONINE JaHHbIe, ommoka nmoakmaouenns [[TU).
Bpewms oxunanus: Komungaecrso 3ampoco MODBUS, ocrasmuxcst 6e3 oTBera.

Ommbka 3ampocon: KomnaecTBo makeToB, KOTOPHIE HEBO3MOKHO OBITIO OTIIPABUTD N3-3a HEJIEHCTBUTEIHLHO

COCTOAHUA TTOAKJIIOYECHUA.

Pabouas wacrora: Cpennss 4acTora OGHOBIECHUI COCTOAHUSA CATHAJIA KJIUEHTA (MacTepa). HaueHue
LEePEeCYUTHIBACTCH KAXK/IbIl Pa3, KOI/a CUIHAJL I10J1y 4a€T OTBET OT cepsepa (KJiu JOIOJIHUTEIHHOIO

YCTDPOICTBA).

Bce cuyeruuku cumraior 10 65535, a 3aTeM OTKATHIBAIOTCA 00paTHO 10 0.
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UNIVERSAL ROBOTS 13.12 VYcranoska — eranu

13.12  Ycranopka — [leranm

D @aiin 12:24:37 CCCC 0
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Touxa = Jmnma S Mnockocre ~~ T

Heranb siBiisiercst 0T00parkeHueM 00beKTa, KOTOPOMY 33/[aeTCs HA3BAHUE /ISt JAJTbHEHIIEro nCH0JIb30BAHUS
U [I03UIIUS B IIECTUMEPHOM HPOCTPAHCTBE (110JIOXKEHUE U OPUEHTAIUs) OTHOCUTEIbHO OCHOBAHK S

pobora.

HexoTopbie BcioMorareibHbIE 9acTH MPOrPAMMbI POOOTA COAEPIKAT IBUKEHNST, KOTOPBIE BBITOTHAIOTCS
OTHOCHTEJIbHO KOHKDETHBIX O0BbEKTOB MOMHMO OCHOBaHUs MaHHILyJsitopa pobora. K rakum
00bEKTaM OTHOCSITCST CTOJIBI, IPYTHe MAIIHHBI, 00pabaThIBaeMbIe €T, KOHBEHePDI, I1aT(OPMBbI,
BUIEOCHCTEMBI, 3arOTOBKY WJIU T'PAHUIBI, KOTOPbIE HAXOAATCA BOKDPYT MAHWITYJISATOpa POOOTA.

PobGor Bcerga nmeet Be mpeaBapuTEILHO 3aJaHHbIe AeTain. [loox)eHne KaxK 10l 1eTaju OnpeIessieTCst

KoH(pHUrypamueit MaHUIyIATOPa PodOTA:

¢ JleTajib OCHOBAHHS OIIPEIEIISETCS C TIOMOIIBIO HATAIBHOM TOUKH B [IEHTPE OCHOBAHUS POOOTA
(cM. pue. 13.1)

e Jlerajib MHCTPYMEHTA OIPE/IE/IAETCS C IOMOIIBIO HAYAIbHOM TOYKY B 1teHTpe Tekymei [ITU
(cM. puc. 13.2)

Figure 13.1: [derans OcHoBanne Figure 13.2: Jlerans Uncrpyment (L[TH)
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13.12 Ycranoska — deramm UNIVERSAL ROBOTS

[Tonp30BaTeNbCKME IETATN PACIOIOKEHBI COTJIACHO METO/1A, KOTOPDII NCTIOIL3YET TEKYIIee MOJI0XKeHe
OTU B pabodeit o6aacT. JTO O3HAYAET, 4TO [MOJIH30BATEU MOTYT 33/IaBATH METOJIOM OOy YeHUsd
pacrmosioykenusi Jerajiei, UCIOIb3ys PEXKUM CBOOOTHOIO TMPUBOAA HJIM TOJYKOBBIH PEKUM s

TepeMeIeHns podoTa B HEOOXOTUMOE MOJIOXKEHHE.

Cymecryer Tpu pasubix crpareruu (Touka, JIunus u III0CKOCTD) /1Jis OMPEIEIEHUS TIOJI0KEHU ST
gerasu. BplOop Hawmrydmieil crpareruu i KazK/I0ro Coydasi 3aBUCHT OT THUIIA HCIIOIb3yeMOro
obbekTa u TpeboBaHWiT TOYHOCTH. B 1eJ0M JeTasib, MOCTPOEHHAs HA HECKOJIbKUX BXOIHBIX
roukax (JIunug u I110CKOCT ), HPEANOYTUTEIbHE, €C/TH 9TO BO3ZMOXKHO JIJI BHIOPAHHOIO OOBEKTA.
s 6o1ee TOYHOrO ONMpeesieHusT HANPABJICHNs JIMHEHHOTO KOHBeHepa OnpeiesnTe IBe TOUKH
Jlunuu ferasu HA MAKCHMAJIbHO Y/JAJIEHHOM PAcCTOfHnu. TOdYKa [1eTajm TakKe MOXKeT ObITh
WCIIO/Tb30BAHA [IJIsI ONPEJIeSIEHUsT JTUHEITHOrO0 KOHBeiepa, HO MOJIb30BATENb JOJIZKEH HAIPABUTH
HUTU B nanmpaByiennn ABUXKEHUST KOHBeHepa.

Ucnonb3oBanme HECKOMBLKUX TOYEK JI ONIPEIETIEHNS TTOJOYKEHNN CTOIA O3HAYAET, YTO OPUEHTAITNS
OCHOBBIBAETCS HA MOJIOXKEHUX, a He Ha opuenTarun oxnoit IITU. TpymaHee onpeaennTs OpHEeHTAITHIO
omuoit IITU ¢ BBICOKO# TOYHOCTHIO.

Yro6bl y3HATH OOJIBIIE O PA3JUYHBIX METOJAX OIpEAeIeHus nerand, cM. (paszgenbt: 13.12.2),
(13.12.3) u (13.12.4).

13.12.1 MW cnosunzoBanue pyHKIUNA

Ecnmu B ycranoBKe ompenesieHa neTajb, K Hell MOXHO OOPATUTHCS W3 TPOrPAMMBI pODOTA It
CBA3bIBAHM JABUKeHuil pobora (nanpumep, komanibt MoveLl u MoveP) ¢ geranbio (cm. pasies
14.5). D10 1M03BOJIAET OCYMIECTBUTH OBICTPYIO AJANTALUI0 IPOrPpaMMbl pobora (HanpuMmep, npu
HAJIMIUHU HECKOJIbKUX POOOTU3NPOBAHHBIX CTAHIIHIT, TPY TIEPEMENTeHNnN 00bEKTa BO BPEM ST BHITIOTHEHU ST
IPOTPAMMBI UJIH ITPU MOCTOSAHHOM MEPEMEIIEHNT 0O0bEKTA B IPOCTPAHCTBE). Biraromapsa HacTpoiiku
JeTasu Jiuisi OObeKTa BCe IePeMeIeHns B IPOrpaMMe, CBA3aHHbIE C OObEKTOM, COOTBETCTBEHHO

usMensiforcs. UTobbl HAallTH ApyTUe npuMepsl, cM. (paszenst 13.12.5) u (13.12.6).

Jleranm, HACTPOEHHBIE KaK IOABEPraeMble BCTPACKE, TAKKE ABIAIOTCA MOJE3HBIMA HHCTPYMEHTAMEI

Ipy pPYyYHOM IepeMernenun pobora Ha Bkjazake Ilepemecrturs (pasmen 13.1) wiau Ha dKpaHe
u3Menenus nojioxkenus (cM. 12.2). Ecnu nerans BeiOpana B KadecTse ucxoaHoil, kuonku BrIlepemenienue
uaCcTpyMeHTaBm g nmepemenienus u Bpaimenusa OyayT paboTarb B BLIOPAHHOM IIPOCTPAHCTBE
peranu (cum. 13.1.2) u (13.1.3), cunrbiBas koopaunarel IITU. Hanpumep, eciau cros onpeesen B
KadeCcTBe NETAJIM W BHIOPDAH B KaYeCTBE MCXOAHOTO BO BKJIamke BrlIlepemectnThBm, TO cTpenkn
riepeMernennst (BBepX /BHN3, JIEBBIIT /TPABbIi, Briepe/1/Ha3a ) mepeMecTsiT poboTa B IAHHOM HANPaBJIEHHN

OoTHOCUTETBbHO cToa. Kpome Toro, koopauuarsr IITU 6yxyT B pamkax croa.

IlepenmenoBarhb

JlanHas KHOTIKA TTepernMEHyeT TeTab.

ViaanTh

C IIOMOIIIBIO 3TOM KHOITKW MOYKHO YAaJIUTH BbI6paHHyIO J€TaJlb 1 BCE CBA3aHHBIE C Hel BTOPOCTENIEHHLIE

JEeTaJIN.
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UNIVERSAL ROBOTS 13.12 VYcranoska — eranu

IlokazaTn ocu

MoxkHO yKa3aTh HEOOXOIUMOCTH OTOOPAKEHNsT 0CEH KOOPAMHAT BHIOPAHHOI AETATH Ha TPEXMEPHOM

n300pakeHnn. IJTOT MapaMerp MPUMEHsIeTCSd K JAHHOMY 9KpaHy U K 9kpany Ilepemectuts.

W3MeHNTH TOUKY

Ucnonw3yiite kHONKY V3MEHUTH 3Ty TOUYKY s 33JaHUS WA U3MEHEHUS BHIOPAHHON IeTAJIN.
Orkpoercs Bruaaka [lepemecrurs (pasmen 13.1), Ha KOTOPoit MOKHO HyeT 334aTh HOBOE II0JI0KEHUE

JeTaJm.

[Toasepraercst Tpsicke

VKaxkure, I0JKHA, JIU BLIOpAHHAS IETaJIb MOABEPTraThCsA BCTPSICKE. JTOT MapaMeTp OIMpeIesIser,

Oymer Ju JanHas AeTajb OTOOparKaThCsd B MEHIO jerajieii Ha dkpamre [lepemecTnTs.

Wcnonp3oanue kuouku Brllepemecturs pobora crogaBm

Haxmure knonky Ilepemecturs pobora croa, ITOOBI TEPEMECTUTH MAHUITYIATOP POOOTA B HAIIPABICHUH

BBIOpaHHOil metann. B KoHIE nmepemertenus cucteMbl kKoopauaar merann u LITU coBmaayr.

13.12.2 Hosag Touka

Haxxmure kHOomky Touka, 9T00BI 100ABUTH TOYKY B yCTAHOBKY. TOdYKa Ompesesser TPaHuUIbI
0€e30MaCcHOCTH WJIH TJIOOATHHYIO UCXOIHYIO0 KOH(MDUTYDAIMI0 MAHUIYISTOpa poborta. Ilomoxxenune

TOYKH OIPEIENsaeTcs Kak mojoxkenne u opuentamus [[TH.

Q @ain 1224:40 CCcCC O
[ Nporpanna | Ycranoska | Mepenewenne | B/B [ Mypuan |

¥Yaoammte
OB Touka 1
Kpennenune -
& G 8

HacTpoiika BEO 0a-BHBO 0a
l~. BE3ONACHOCTE
=

MepeMeHHbie

MODBUS

Netanu i

CcHoBaHWE
HETpymenT

H fowwa 1]
MnasHbi Nnepexon, |_' -

OTcneXuBaHWe KoHBelepa
Ethernet/IP
PROFINET

MporpamMmMa no ymon4anuw

MokazaTe ocu
@ 3arpysuTe/coXpaHnTe MoneeprasTca TpAcks

D MepemerHan

MNepemecTnTe clona ‘ | NImennTs 3Ty TOUKY

13.12.3 Hosag 1unnug

Haxxkmure kuonky JIuwust, 9T00bI 100ABUTH JIMHUIO B YCTAHOBKY. JIWHUS OMpenenserT TpaeKTOPHIO

JBU2KeHUs pobora. (HAIpUMep, LIPU UCIIOIb30BAHUM (DYHKIMK OTCJIeKUBAHUS KOHBelepa). JIunus
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13.12 Ycranoska — deramm UNIVERSAL ROBOTS

1 ompenensiercst Kak OCh MEXKIy OBYMs TOYKaMu faeraju pl u p2, Kak MoKa3aHo Ha pucyHke 13.3.

Figure 13.3: Omnpenenenve JUHUN AeTaN

Ha pucynke 13.3 och, maymas or mepBOil TOYKH KO BTOPOil TOUke, oOpasyer och Y B CHCTEME
koopawHat auauu. Och Z onpeensercs NpoeKIuei ocu Z To9kn pl Ha MIOCKOCTD, MEPIEHINKY/ISTPHY IO

guann. IlosmoxkeHnne crucTeMbl KOOpAWHAT JIMHUU COBITaJaeT C IMOJIOKEHHUEM TOYKN pl
& Paiin 122442 CCCC 0
Mporpanma Y cranoexa r MNepenew enne B/B Mypuan |

-
Nnnnsa_1
KpenneHue -

HacTpoiika 880 na-BbiB0

QL% BesonacHocTb

MepeMeHHbIE
MODBUS

Oeranm ﬂ

DcHoBaHWa
WHCTpymMeHT

¢/ unand] /
M Touka_l
x To4ka_2

MnasHwil nepexon
OTcnexuBaHUe KOHBe
Ethernet/IP

PROFINET

i
MepenecrnTs crona
MporpamMmMa no ymon4ay

MonEeeprasTea Tpacke

] M r] [] Nepemennan

13.12.4 IlxockocThb

BribepuTe mI0CKOCTD ec/in TPeOYETCs CUCTEMA KOOPINHAT C BHICOKOH CTETIEHBIO0 TOUHOCTH, HATTPUMED,

upu pa60Te C BUJeOoCuCreMaMu WJI IIPDKU BBIIIOJTHEHUH ,D;BI/I}KBHI/Iﬁ OTHOCHUTEJIbHO CTOJIA.
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UNIVERSAL ROBOTS 13.12 VYcranoska — eranu

JlobapjieHue 1I10CKOCTH

1. B pazzeme BkYcranoskaBm BuibepuTe pasmen leram.

2. B paznmene Bk/lertamuBm HazkmuTe KHONKY ILnockocTsh.

Hacrpoiika miiockocTi

Tlocne mazkaTnst KHOIKH JJId CO3JaHuA HOBOM IIJIOCKOCTH Ha 9KPaHe IMOABUTCA OKHO, KOTOpOe

IIOMOZKET BaM CO3JaTh IIJIOCKOCTb.

1. Boibepure HAYATBHYIO TOUKY
2. IlepemectuTe poboTa, ITOOBI 33aTh HAMPABICHHE TTOTOXKUTETHHON OCH X ILJIOCKOCTH
3. Ilepemectute pobora, 4TOOLI 33/1aTh HAIPABJIEHHUE HOJIOKHUTEIHLHON Ocu Y IJIOCKOCTH

ILnockocTnh ompeesisteTcst TPaBUIOM TTPABOHM PYKH, TO €CTh OCh Z ABISETCS BEKTOPHBIM TTPOU3BETCHUEM

oceit X 1 Y, Kak MOKa3aHO HUXKE.

[NPIMEYAHUNE:
Bbr MoxKeTe OBTOPHO HACTPOUTH IJIOCKOCTH B HPOTHUBOIOIOKHOM

HAMPABJIEHUN OCH X, €CJIU BbI XOTUTE, YTOOBI OOBITHOE TIOJTOXKEHUE

IIJIOCKOCTH HaXO/INJIOCh B O6paTHOM HallpaBJICHUU.

YT00bI H3MEHUTH CYIIECTBYOIILYIO MJIOCKOCTH, BEIOEPUTE IJIOCKOCTh U HaXKMuTE KHONMKY BKI3MeHuTH

I0CKOCTEBb. 3areM BBINOTHATE HACTPOWKY HOBOM ILIOCKOCTU B TOM K€ OKHE.

13.12.5 Ilpumep: Pydmnoe obHossieHue jleTain JIjid HACTPOIKHU IPOrPAMMbI

PaccmorpnTe ciydait, rie HeCKOJIBKO YacTeil mporpaMMbl poboTa CBI3aHbI o cTosioM. Ha prcymke

13.4 nokazaHo nepeMenieHne U3 KOHTPOJIbHON TOYKA WPl B TOUKy wp4.

st npumMenenus Tpedyercs OBTOPHOE UCIIOJIb30BAHUE [IPOIPAMMBL IIPU HECKOJIBKUX yCTAHOBOK
pobora, ecyin MOJIOKEHNE CTOJIa UMEeT HEe3HAYUTEeJbHbIe OTIndus. llepeMeriienne OTHOCUTEIHLHO
cTOoJIa siB/IsieTcs uaeHTraabiM. Onpe/eiuB MoJIoyKeHne CTojIa B KadecTse gAetanu Pl B yctaHoBke,

mporpamMma ¢ TOMOIIBI0 KoMaHasl Movel, HacTpoeHHass OTHOCUTEILHO TIIOCKOCTH, MOYKET OBIThH
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13.12 Ycranoska — deramm UNIVERSAL ROBOTS

51

ITporpamma poGoTa . ) ¢
Movel Wpa
S1 >
MoveL # Heranb: P1_var wp2
wpl
wp2
wp3
wp4

o
wp3

P1

Figure 13.4: Ilpocrass mporpamMma € 9YeTbIPbMs KOHTPOJbHBIMA TOYKAME 10 OTHOIIEHWIO K ILJIOCKOCTH
bYHKINNT OOHOBIAETCA BPYIHYIO TIOCPEJICTBOM M3MEHEHHUs (DyHKIIH

JIETKO 33/IefiCTBOBAHA HA JIOTOIHUTEIHHBIX POOOTAX MOCPEACTBOM TIPOCTOr0 OOHOBJIEHUST (PAKTHIECKOTO

IIOJIOZKEHUA CTOJIa B yCTaHOBKE.

JlamnHas KOHIIETITNS TPUMEeHNMa KO MHOYKECTBY JeTaJieil /I CO3/TaHnus YHUBEPCATHHOM TPOTPAMMBI,
KOTOpas MOKET BBIMOJHATH OJHY W Ty 2Ke 3a7ady BO MHOTHX pobOTax, /1aKe €C/IM yCTAHOBKHU

WMEIOT Pa3HbIe MOJIOXKEHUsI B pab0vYeM MPOCTPAHCTBE.

13.12.6 IIpumep: Iunamudeckoe 0OHOBJIEHHE ITOJTOXKEHHH JI€TAIN

K mpumepy, cxoxwuii ciydait ¢ mepemMerienreM podboTa Mo OMpeaeIeHHON TPAeKTOPUHE B BEpXHEi

YACTH CTOJIA [JIsl BBIIOJIHEHUS OIPeIeIeHHol 3a1auu (cM. 13.5).

P1

wpd

Figure 13.5: Komanga MoveL ¢ 9eTbIpbMsi KOHTPOJBHBIMA TOYKAMHA OTHOCUTEIHHO TIJIOCKOCTH JeTaIn

JIBr>KeHne OTHOCHTEIBHO AeTain P1 moBTOpAeT ST HECKOIBKO pas, KasKIblil pa3 Co CMEIEHUEM O.
B namnoM mpuMmepe 3a1aHHOE cMelenue cocrasiaser 10 ¢y B Hanpasiaenun Y (cM. pucyHok 13.6,
cverenus O1 u 02). Do mocruraercs 3a cuer ucnosib3oBanus, GpyHkuuii cuenapues pose add()

unu pose_trans() s ynpasiieHus EPEeMEHHON.

Mok HO mepeKJIioYaTh Ha APYTYIO JETajlb BO BPeMs BHINOJIHEHUS IIPOrPAMMbBI BMECTO T00ABICHUS

CMeIleHus. DTOT Clydail MOKa3aH B npuMepe HuxkKe (CM. pUCYHOK 13.7), rme ucxomHas JeTajlb
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UNIVERSAL ROBOTS 13.13 Hacrpoiika orciekupanusa Konpeiiepa,

IIporpamma pobora

Movel
wpl

y — 0,01 Q{_____—-G B Y

o = p|0,y,0,0,0,0] *

P1 var = pose_trans(P1_var, o) “— wes o

MoveL # Herans: P1_var wpd ~=g
wpl ity W™
wp2
wp3
wp4

1]

Figure 13.6: IIpnmenenune cMeIenns K MIOCKOCTH JETAN

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

IIporpamma pobora

Movel

S1 wpl
ecan (mudposoit _sxor [0]) Torma

P1 var = P1 5
nHaYe wp

P1 var = P2 ¢
MoveL # Herann: P1_var ¢

wpl

wp2

Wp3 P1 P2

wp4

-
wpd

Figure 13.7: Ilepekniovuenne ¢ OAHOM MIOCKOCTU JETATIN HA APYTYIO

13.13 Hactpoiika oTciexXuBanus KOHBeiiepa

Hacrpoiika oTcieknBanus KOHBeilepa MO3BOISIET HACTPOUTD JIBUKEHNE MAKCUMYM JIBYX OTJAETbHBIX

KOHBeliepoB. HacTpoiika oTcie:knBaHus KOHBeepa MpeaI0CTaB/IsieT MapaMeTphl 1J1st KOH(DUTYy pHPOBAHUS

pobora Ha paboTy ¢ KOJOBbIMHU JATYMKAME aOCOIIOTHOrO [I0JI0KEHUs UK IPUpaleHust (MHKPEMEHTaJIbHbIE),

a TakzKe JIUHEHHbIMU WU KOJIbIIEBBIMHA KOHBeerpaMH.

[Tapamerpnl KoHBeliepa

NukpeMeHTaIbHBIE: KOIOBBIE JATUYUKN MOYKHO TOJKJIYATh K Nu(pPOBbIM Bbixogam ot 0 mo 3.
Jexkonuposanue mudpoBbIX CUTHAIOB BhinoTHseTcs Ha 40 k. C mOMOIIBI0 KBaApaTypHOTO
JlaTYrKa HOoJIoKeHust (Tpebyiolero JByX BXOIOB) PODOT MOXKET OLPEIENUTb CKOPOCTb U

HampaBJieHre KOHBelepa. Kcim Hampasienrne KOHBelepa OCTAeTCS HEM3MEHHBIM, TO MOXKHO

WCIIOJIb30BATh OIMHOYHBIHM BXO/T /115t OOHapyKeHust Bo3pacraromiero, Cragarorero win Bo3pacrarorero

U CraJaninero GpoHTa, KOTOPLII Olpeesiser CKOPOCTh KOHBeepa.

Abcomorabie: JaTYuKu MOXKHO TOAKTI0UNThL depe3 curHan MODBUS. JIns aroro tpebyercs

npeaBapuTebaas Koudurypaius 1udposoro perucrpa Bbixogos MODBUS B (pazzen 13.11).
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13.14 IInapHbIil Hepexos MeXKIy pesKuMaMy 6e30I1aCHOCTH UNIVERSAL ROBOTS

[TapameTpsl OTCICKUBAHNS

Jluneitabie kouBeiiepor: [Ipu BeIOOpE JMHENHONO KOHBE€PA XaPAKTEPUCTUKY JINHAUA HEOOXOIUMO
HACTPOUTH B YACTH YCTAHOBKY XaPAKTEPUCTUKH JJIsi OIIPEIe/IEHNsT HAIPABJIEHN S KOHBeepa.
ToumOCTDH OMpeessIeTCs TOCPECTBOM TIOMEIIEHHST JeTaH JHHUN TTapasiiebHO HATPABIEHNIO
KOHBeiiepa, ¢ GOJIbIIUM PACCTOSTHUEM MEXKJIY JIBYMsi TOYKAME, KOTOPbIE OIPEIEJISIOT JIeTAb
sunun. [Ipu obydeHuu pobOTa JBUKEHWIO MEXKJY JBYX TOYEK BBIMOJHINATE HACTPOUKY
JINHEWHO IeTa/in, TOMECTUB MHCTPYMEHT BIJIOTHYIO K CTOPOHE KOHBelepa. Ecin nanpasjienne
XapaKTEPUCTUKHU JINHUU OOPATHO HATIPABJIEHWIO IBUYKEHNST KOHBelepa, UCTIOIb3yHTe KHOMKY

ObparHoe HanpaBieHwue.

ITose TakThl HA METP OTOOPAYKAET KOJUIECTBO TAKTOB, KOTOPHIE KOJOBBIN JATUYNK T€HEPUPYET

BO BpeMsd llepeMellleHus KoHBeliepa Ha OJIUH MeTp.

Komnbuensble kouseiiepnsr: i OTCAEKNBAHUA KOJIBIEBBIX KOHBEHEPOB HEOOXOIMMO OTMPEIe/INTh

LIEHTPaJIbHYIO TOYKY KOHBeliepa.

1. Onpezenure neHTPAIBHYIO TOYKY B paszene Jleranu ycranoBku. 3Hadenue TakTbl Ha
000pOT OJIZKHO OBITH KOJIMYECTBOM TAKTOB, KOTOPBIE KOJIOBBLIH MATYWK TE€HEPHUPYET,

KOTJIa KOHBeWep JeaeT OIUH TOJIHBIA 000pOoT.

2. Broibepure dirazkok IloBopaduBars HHCTPYMEHT BMECTE C KOHBEHepOM, ITOObI OPHEHTAITHS

WHCTPYMEHTa IOBTOP:AJA IIOBOPOT KOHBeHepa.

13.14 IlnaBHbI mepexos MeXy pexKuMaMu 06e30I1acHOCTH

ITpu uepeksovyenuu Mex/y pexumMaMu 0€30LACHOCTU BO BpeMsi COObITHH (BXOJHbBIE JAHHBIC
OrPAHUYIEHHOTO PEKUMA, [IJIOCKOCTH CPADATHIBAHUS B OTPAHUIEHHOM PEXKUME, IPEI0XPAHUTETbHBIN
OCTAHOB, TPEXTO3UIMOHHOE YCTPONRCTBO BKIIIOUEHNSI ), MAHUITYJISATOP POOOTA CTAPAETCs UCIIOIb30BAThH
0,4 ¢ nna cozmanms BrmnaBHoroBm mepexoma. Iloemenme cymiecTBYIONIEro MpUMEHEHUsT He
W3MEHEHO, 9TO cOOTBeTCTByeT BKokecTkOMB®H HacTpoiike. HoBbie ¢aitibl yCTaHOBKY IO yMOTIAHUIO

nmeoT BrrmapayioBmb HACTPOIIKY.

13.14.1 PerynupoBka HACTPOEK YCKODEHUS /3aMe/JIeHUsT
¢ Haxxmure Ha BrIagky BxYcranoBkaBb.
e B wmenio cieBa BeibepuTe BrILmaBubril mepexonBib.

e Jlus Gosiee BBICOKOIO 3HAYEHMsl YCKOPeHwus /3aMemienus Bbibepure 2KecTkuil pexkum, wiu

BbiOepuTe IlmaBHbIil pexkuMm s Oostee MIABHOTO, CTAHJAPTHOTO MEPEXO/IA.
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Arropckoe npaso © 2009-2018 Universal Robots A/S. Bce npasa 3amuimeHsr.

13.15 VYcranoska — [Iporpamma 1o ymoadaHuio

D @aiin 12:24:34 CCCC O
[ Nporpanmna [ ¥cranoska | Mepenewenne | B/B [ Mypuan |
feondurypauua Uw YcTaHOBKa nporpaMMbl No YMONYaHUIO
Kpennenune

Dail N NPOrpaMMEl N0 YHON4aHHIo
HacTpoiika BBOna-BHBO A
ABTOMATWYECKSA 38rPY3Ka NPOrPAMMEN MO YMONHSHWK NPW BKNK0YeHW pofoTa

o R A [[] 2arpyaka nperpammi no ymonuanmo:
MepeMeHHbie
MODBUS | BLiGOp Nporpanmel o yNOn4aHnio
Neranu A Ecii NapakeTp ABTOMHHLHAMA3aUNA HWXe Takse BKMOYeH, polioT MoXeT Ha4aTh ABHAEHHE NpH

" BRAOYEHHM.

MnasHulil Nepexon,

- Brn. rpaHiua
OTcnexMmBaHWe KoHBelepa

Ethernet/IP AsToRununannzauna

AETOMATMMECKSA MHWLMANMZAUNA poBOT & NPW BKNIYEHUM OCHOBHOR 0 NMT aHMA
PROFINET H AL B

A\ PolfioT MoxeT HauaTh JBWMeHHE Mo NpUYHHE BNoHeHWA NpoLedypl o THycKaHWA TopMo3a.

(0T SIS ) L) - (=GR ABTemaTysckmil Topmes pasbnokupyet peboTa

3arpysnTb/coXpaHnTb Brn. =Lwnthp.Bxog= H rpaHiLa

DKpaH 3aIyCKa COJAEPKUT HACTPONKH [IJIsi ABTOMATUYECKON 3arpy3Ku M 3aIyCKa IPOIPAMMBIL 110

YMOJTYAaHHUIO U IJ1A ABTOMATUYECKOM MHUNHUAJTU3aIUN MAHHAITYJIATOPA p060Ta BO BpeéMd BKJIIOYEHHUA.

BHUMAHUE:

1. Ilpu  BbIKJIIOYEHHOW  aBTO3arpy3Ke, aBTO3allyCKe U
ABTOMHUIMAJIA3ANUA POOOT BBIMOJHAET TPOrPAMMY CpPaszy
OCJIe BKJIIOUEHUs OJIOKA, YIIPABJICHNS, €CJIA BXOIHBIE CUTHAJIBI
COOTBETCTBYIOT 33J]aHHOMY YyPOBHIO curHama. Hampuwmep,
1epexo/i KpOMKU MapKepa K 3a/IJaHHOMY YPOBHIO CUI'HaJIa He

TpebyeTcss B JAHHOM CJIydae.

2. Byabre OCTOPOXKHBI €CJIM YPOBEHb CHIHAJIA YCTAHOBJIEH HA
HU3KUI yposenb.  BxomHble CHTHAJBI 1O YMOJJTIAHUIO
HU3KHE, 9YTO MPUBOIUT K AaBTOMATHYIECKOMY BBITOJTHEHUIO

nporpamMmblt 6e3 [puBeIeHUs B IeiCTBIE BHEIIIHUM CUTIHAJIOM.

3arpyska IporpaMMBbl 110 YMOJTIAHHIO

IIporpaMmma 1o yMOTIaHUIO 3arpyzKaeTcs MOCae BKJIOYeHus OJioka ympasienusa. Kpowme toro,
BBITIOJIHSIETCS] ABTOMATHYECKAS 3arpy3Ka MPOrPAMMBbI 0 YMOJYAHWIO HTPU OTKPBITOM 3KPAHEe

Banycrurs nporpammy (cMm. 11.4) u OTCyTCTBUEU 3arpyKEHHON TPOrPaMMBbI.
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3amycK mporpaMMbl M0 YMOJIIAHUIO

ABroMaTraecKuit 3aIyCcK TPOrpaMMBbI [0 Y MOJTYAHUIO BBITIOTHAETCS € 9KPAHA 3AMYCTUTH TPOrPaMMYy.
B ciygae 3arpy3ku mporpaMMbl 10 yMOJTIaHUIO U OOHAPYKEHUS TIepe1adn BHEITHETO CUTHAJIA, TTO
Tepexo/ly KpOMKH MapKepa BBITIOJHAETCA aBTOMATHYECKHUil 3aMyCK TTPOTrPAMMBI TTO0 YMOTYaHUIO.
Bo Bpems 3amycka TekyIinuii yPOBEHb BXO/HBIX CHTHAJIOB OCTAETCH HEOIPEeIeeHHbIM. Bbibop
rnepexo/ia, KOTOPbIii COOTBETCTBYET YPOBHIO CUTHaJIa BO BpeMsd 3allyCKa, HEMEJIJIEHHO ITPUBOIUT
B melicrBue mporpammy. Kpome Toro, BBIXOm u3 9KpaHa JalyCTUTh TPOTPAMMY WJIM HAXKATHE
KHOTIKW OCTAHOBA HA, MAHEN WHCTPYMEHTOB OTKIIOYAET (DYHKIIUIO aBTOMATHYIECKOTO 3aIyCKa, 10

IIOBTOPHOI'O HaKaTHUA KHOIIKH 3allyCKa.

ABToMaTnuecKas MHUITMATN3AINAA

Manumnyngarop poboTa MPOXOJAUT ABTOMATHIECKYIO MHANuamn3anuio. Ilpum 3amanHoil mepemade
BHEIITHErO CUTHAJIA TI0 TEPEXOY KPOMKH MAapPKepa, BBIIOIHIETCS [TOJTHAS MHATTHATUZAIUS MAHUITY IS TOPA
poboTa HE3aBHCHMO OT OTOOpParKaeMOro SKpaHa.

[Mocnenneit cramueii WHUIIMAIU3AINN SABJISETCST OTIYCKAHWE TOPMO3a. B0 BpeMsi OTMyCKaHUS
TOPMO3a MAHUILYJISATOP PODOTA BBIIOJHSET HEOOJBIIOE JBHXKEHWE W m3JaeT meadkn. Kpowme
TOrO, €CJIM YCTAHOBJIEHHBIE MApPAMETPHI MOHTAXKA HE COOTBETCTBYIOT (PAKTHIECKOMY MOHTAXKY
(corylacHO JAHHBIMHU JATYMKA), HEBO3MOXKHO BBINOJHATH ABTOMATHIECKOE OTITYCKAHUE TOPMO30B.

B rakom ciryuae HEOOXOAMMO BHITIOJHUTE WHUITMAIU3ANNI0 POOOTA BPYUHYIO Yepe3 SKPAH WHUIIHATMIAIUN
(cm. 11.5).

Bo Bpems 3amycka TeKyIuil ypoOBEeHb BXOIHBIX CUTHAJIOB OCTAETCsl HEONPEIeTeHHBIM. Bwibop
ePEex0/1a, KOTOPBIf COOTBETCTBYET YPOBHIO CHTHAJIA, BO BpEMs 3aIyCKa, HEMEIJIEHHO MPUBOIUT
VHULWAIU3AINI0 MAHUITYIATOPA poOOTa.

DyHKIMA ABTOMATHIECKON WHUIUATU3ANUE PADOTAET B TOM CJIy4ae, €CJU TOJIHKO MAHUILYJISITOD

po0OTa BBIKJIIOYEH.
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UNIVERSAL ROBOTS 13.16 Brnagka Bx2KypuanBm
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13.16 Bxkuagka Bx2KypnanBm

D @aiin 12:24:46 CCCC O
[ Mporpanna | ¥craucexa | Mepememenne | B/B | Mypuan
Moxazanua Harpyaxa na counenenne
0,04
Temn. KeHTpannepa 200 °C OcHosaHne OK S 0.0V
1,54
HanpameHue caTu 480 V Mnevo oK L o 0.0V

Cp.nuTaHne poboTa 12 W NokaTe oK . 0.0V
Tok poBoTa 52 A 3anAcTee 1 oK o - 0,0V
Tok BBOR -BRIBOR A oA ZanAcTee 2 oK

ToK MHETPYMEHT 0mA JanAcTee 3 OK 0,0%

(S 2018-11-20 12:24:45 o N 9 OMMCTHT L

A 2018-11-20 12:23:10.919 RobotInterface C102A0: PeanbHeid poGoT He MopkmwYeH — CMMYnIuMa pobota -
A 2018-11-20 12:23:27.276 RobotInterface C102A0: PeanwHeid poGoT He nopk/awyeH — cUMynaumMa pobota
A 2018-11-20 12:23:51.580 RobotInterface C102A0: PeanbHsil pobOT He NOAK/MYEH — CUNYNAuUMA poboTa

> b

Cocrosinue pobora B BepxHeil mo/I0BrHE 9KpaHa OTOOPAKAETCA COCTOSHIE MAHUITYJIATOPA POOOTA

u OJIOKa yIpaBJIEHUS .

B seBoit cropore sxkpana orobpaskaercs uHbOpMaIus 0 OJ0Ke YIPABICHUs, & B IPABOil CTOPOHE
9KpaHa oTodbpaykaeTcs MHPOPMAIINA O COUJEHEHUIX poboTa. [IIa KaskIoro couaeHenns pobora
MOKa3aHa HH(POPMAIIHA O TEMIIEPATYPE JBUTATEIS M SJIEKTPOHHBIX CHCTEM, HATPY3Ke HA COUTEHEHNE

1 HAIIpAZKEHHE.

ZKypuan pobora CoolIennsi BBIBOAATCS B HUXKHEH MOJIOBHHE SKpaHa. B mepBoil KOJIOHKE
MIPUBEIEHO ONMUCAHNE CEePhe3HOCTH OMmubku. Bo BTOPOI KOJOHKE TPUBEIEHO BPEMST TIOCTYIIJICHUS
coobmenuii. Bo ciemyromeit KOJOHKe MOKa3aH OTpaBuTesb coodienusi. B nociemsaem crosbdie
TOKA3aHO caMo coobireHne. Bo3aMOXKHO BBIMOJTHUTH OTOOD COODITEHNH, HAKUMAas KHOIIKH, KOTOPbIE
COOTBETCTBYIOT CEPhE3HOCTH 3AIMUCH XKypHaJIa. Ha pucyHKe Bbliile MpUBEIEH TPUMED OTOOPAXKEHU S
OmuOOK ¥ CKPBITUS WHMOPMAIMOHHBIX COOOIEHUH 1 TPeaynpeKIeHuil. B HEKOTOPBIX COODIIEHMSTX
2KypHaJIa MOXKET COJAEP2KAThCs JOIOJIHUTE/IbHAsA MH(POpMalis, KOTOPYO MOKHO BbIBECTH, BbIOpaB

COOTBETCTBYIOIILYIO 3allUCh KyDPHaJa.

13.16.1 Coxpanenue oT4eToB 00 OmMMUOKaX

[Ipu BoznukHOBeHMu oiubku B PolyScope, co3gaercs 3amuch o gaHHoil omubke. Bo Bkiajke
Bx2KypuanBm MOXKHO OTCII€2KMBATH U /MU SKCIIOPTUPOBATH Co3AanHbie oryersl Ha USB-nakonuresb
(cM. 13.16). BO3MOXKHO OTCJIEKMBATH W IKCIIOPTUPOBATH ONMMOKK M3 CJIEIYIOIEro CIHCKA:

¢ HeuncmpaBHOCTH

¢ Buyrpennue uckiodenune PolyScope
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13.17 Oxpan 3arpysKu UNIVERSAL ROBOTS

e 3aIUTHBIA OCTAHOB
¢ Heobpaboranuoe uckiogenre 8 URCap
e 3amper

OKCIOPTUPOBAHHBIA OTYET COAEPKUT HPOIPAMMY IOJIB30BATEsA, KYPHAJI COOBITHN, YCTAHOBKY

¥ CITCOK 3aIyIIEeHHBIX CITykKO.

Oruer 06 onmbke IloApobHBII OTYET O COCTOSTHUU JOCTYIEH MPU HAJTWYUN 3HAUKA OyMarKHOM

CKPENKH Ha CTPOYKE YKypHAJIA.

¢ Bribepure cTpouKy )KypHasia u HaxMuTe KHONKY BkCoxpanuth oraerBib, 9T00bI COXpAHUTD

otuer Ha USB-makonuress.

e Oruer MOXKeT ObITH COXPAHEH TPU 3aILyIEeHHOM mTporpaMMe.

IMPUMEYAHNE:
IIpu co3panmm HOBOTO OTYE€TA, CAMBIM CTAPBIH OTYET YAAJIAETCH.

CoxXpaHSIOTCS TOJIBKO 5 TMOCTETHUX OTYETOB.

13.17 Dkpan 3arpys3kun

Ha sToM 3kpane MOXKHO BBIOpATH Iporpammy, koropas Oyaer 3arpyxena. CyrmecrByer JBe
BEpPCHUH JJAHHOTO KPAHA: OIWH UCIOIH3YEeTCs JIJIsi 3arPY3KHU U BBITOJHEHUS TPOrPAMMBI, BTOPO

— JId U3MEHEHUA IIPOTrpPpaMMBI.

IMPUMEYAHUE:
Banyck mporpammbl ¢ USB-makonurens me pexkomenmgyercs. s

3allyCcKa IporpaMmbl, xpassineiics na USB-nakonurene, cumadana

HEOOXOAMMO BBIIOJHATHL €€ 3arpy3Ky M 3aTeM COXPAHUTh €€ B
JIOKQJIbHOI TamKe TPOrpaMMbl C TOMOIBI0 TyHKTa COXPaHUTH

KaK. .. MeH1o ®aii.

OcHOBHOE pa3Jjinyue 3aK/II09aercs B IefCTBUsIX, JOCTYIHbIX Hoab30Bares 0. Ha 6a30BoM sKpaHe
3arpy3Ku MOJIb30BATENIO JTOCTYIIEH TOJIBKO TPOCMOTD (DaitioB — u3MeHeHue u yaaaeHue (haision
He TIo/IepRuBaeTcd. TakiKe, TOTH30BATEIIO 3AITPEITAETC BHINTH 33 TPeesbl KaTaaora, KOTOPBIi
OTKPBIBAETCA B TANKe mporpamMMbl. [lob30BaTeihb MOXKET BXOJIUTH BO BJIOYKEHHBIE KATAJOTH, HO

HE MO2KET IIOJAHATHCA BbINIE ITAIIKH IIPOI'DAMMBI.

ITo sroit nupuuune Bce uporpaMmbl caepyer pasmeriarb B unaike BxIIporpammbiBew u/uinu Bo

BJIOXKEHHBIX Karasorax mrxke rnanku BxIIporpamMmmbiBb.
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UNIVERSAL ROBOTS 13.17 Dxpan 3arpysku

Kommnonoska skpaHna

3arpyauTh NporpaMMmy 7

Tekywmit kaTanor: |fhome/docker/polyscopsicam. ur screenshotbuilder/docker/. /. jstagingiprograms |v| | & ” & |

D ABCDE.urp

D StartABCDE.urp

e e | |

TuneTp Paine nporpammel Universal Robots |v |

OTKpBITE ‘| OTrmena |

Ha stom pucynke nokazan dpakrtudeckunii 3kpan 3arpy3ku. OH COCTOUT U3 CJIEAYIONNX BAKHBIX

obsracTell U KHOIOK:

Ucropusa nytu B mcropum myTr moKa3aH CUCOK MyTei BIJIOTH JI0 TEKYIIETO MECTOTIOIOKEHMS .
D10 03HAYAET, YTO OTOOPAKAIOTCS BCE POAUTE/ILCKHE KATAJIOIH J10 KOPHEBOI'O KATAJI0ra KOMIIbIOTEPA.
31ech BO3MOXKHO 3aMETHTD, YTO y BAC MOXKET OTCYTCTBOBAThH JOCTYII KO BCEM KaTajloraM, PaCloJI02KEeHHbIM

BBIIIE TTAIIKH IIPOTrPaMMBIL.

Bribop vMeHnn manku B CIUCKE MPUBOAUT K M3MEHEHUIO JUAJIOTY 3arpy3Kd HA JAHHYIO TMANKy 1

ee oroGpaxkeHHIo B mosie BeiGopa (cm. 13.17).

Ob6macTs BeiOOpa daiina B 3roit obmacTu 1nagoroBoro OKHa 0TOOPAKAETCS COMEPKUMOE (DAKTHIECKOIT
obmactu. OHa JaeT MOJL30BATEII0 BO3SMOKHOCTh BHIOPATH (DAl OTHIUM HAYKATHEM TI0 €10 UMEHU

WM OTKPBITH DAl ABOWHBIM HAXKATUEM I10 €r0 UMEHU.

ITanku BeIOUpaioTcs npu JuinresbHoMm nHaxkaruu npum. 0,5c. Bxoz B manky u orobpakenue ee

COAEPZKUMOT'O BBIIMIOTHACTCA OAUHOYIHBIM IHMETIKOM.

Qunprp daitno  C nomorpio GuabTpa (HailiioB MOKHO OrPAHWYUATH YUCTIO OTOOPAIKAEMBIX
daiisioB, 9TOOBI MPOCMOTPETH TOHKO (aiiibl Tpedyemoro tuna. Beibepure 3uadenue Pesepsrbie
daiinnl B 0b1acTy BEIOOpa (aitaa, 9ToOb 0TOOpa3nuTh ocaesHne 10 cCOXpaHeHHbIX BepPCHil KarK I0it

uporpamumbl, re .old0 6yzer camoii HOBO#, a .0ld9 — camoii crapoit Bepcueii.

Ilosre ¢daitna Ha srom skpame mokazan Tekymwmii BbiOpaHubiit daitin. Ilombp3oBarens moxker

BPYYHYIO BBeCTH mMs (paitia myTeM Ha)KaTws HA 3HAYOK KJIABHATYPHI CIIPAaBA OT MOJs. DBymer

CB3
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13.18 Bkuagka BkBemonaurs B UNIVERSAL ROBOTS

0TOOpaXkKeHa FKpPAHHAsS KJIABHATYPA, C TMOMOIIBI0 KOTOPOI MOJIb30BATEh MOXKET BBECTH UM HA,

SKpaHe.

Knonka BkOrkpoirbBes  Hazkmure kaonky BKOTKpbiThBib, 910661 OTKPBITH BHIOPpAHHDBIH (Daiiin

U BEPHYTHCHA HA NPEJbLIYIIUi SKPaH.

Knonka BkOrmenaBmn  Haxkarue na kaonky OTmeHa NpuBeIeT K OTMEHE TEKYIIETO MPOIECCa

3arpy3Ku W MEPEKJIIOYEHUIO IKPAHA Ha MPEIbIAyINee n300pakeHue.

Kuonkn Bx/eiictBueBs Knonkm, obecnednBaromniye moaib30BATET0 BO3MOKHOCTD BBIMOTHATD
psa meficTBuil, KOTOPbIe OOBIYHO JOCTYIHBI ITyTEM HAYKATHSA MPABON KHOMKON MBI HA UM B
obbranom juasore. K aum nobasiieHa BO3MOXKHOCTD [IEPEMENIEHHUS BBEPX 110 CTPYKTYPE KATAJIOIOB

¥ HEIIOCPEJICTBEHHO B IAIIKy IPOI'PaMMBbI.

e Pomurennckuii: mepexon BBEpX MO CTPYKType KaTtajora. JlaHHas KHOMKA OyIeT HEeIOCTYITHA,
B JIBYX CJly4dadX: KOIJla TeKyIIui KaTaJjor aB/deTcd BEPXHUM KaTa/lorOM UJId KPaH HaXO0UTCA

B OIPAHUYEHHOM DeKHMe U TEKYIIUM KaTaJIOr'OB ABJAETCA IallKa IPOrpaMMbl.
o Ilepexos B manky mporpaMMbl: IEPeXo/ Ha JOMAITHUI SKPaH

o JleitcTBusi: melicTBHs, TAKAE KAaK CO3/JaHAE KATAJIOra, yaanaeHue gaiina u 1. 1.

13.18 Bxkuajika BxkBoinoanursBib

& Paiin 122359 CCCC O

BemmonHuTE r MNepenew enne B/B Mypuan

UNIVERSAL
ROBOTS

Mepemenhuie

MepemanHan & SHausHe

NMporpammMa: ABCDE

CoctosiHue: OcTaHOBNIEHO

Bpems: 0000d00h02m42.864s

LAl

DTa BKJIAIKA 00€CTIEINBAET OU€HDb MIPOCTOH CIOCOD YIIPABIEHUsT MAHUITYISTOPOM pobOTa 1 010K
praBJIeHI/IH C IOMOIIBIO MUHUMAJIBHO BO3MOXKHOT'O YHCJIa KHOIIOK W ITapaMETPOB. STO MOXKeET

OKa3aTbCA 10JIE3HBIM 1IPU OJIHOBPEMEHHOM UCIIOJIb30BAHUU € 3allUTOR IIpOrpaMMUpyeMoil yacTu
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UNIVERSAL ROBOTS 13.18 Bkuagka BxBpmmosaurs B

PolyScope ¢ momortpio naposis (cM. 15.3), 970661 poGOT MOT BBITOJHATD UCKIIOUATEIHHO TPEIBAPUTEIHHO

3alliCaHHble IIPOI'PAMMBIL.

Takke, Ha JAHHOI BKJIAIKE BO3MOYKHO BBITTOTHUTEH ABTOMATUYECKYIO 3arPY3KY U 3aMTyCK MPOTPAMMBbI
O yMOJIYAHUIO [0 [epe/ade BHEIIHero CHIHAJA [0 lepexoay KpoMmku mapkepa (cm. 13.15).
Coueranre aBTOMATUYIECKON 3arpy3KH U 3AMYyCKA TPOrPAMMBI TI0 YMOIYAHUIO ¥ ABTOMATHIECKOM
MHUTTHAIW3AINY TPY BKIIOYEHUH MOYKET UCTOJIH30BAThCS, K TPUMEPY, /I MHTETPAINT MAHUTTYIITOPA,

pobora ¢ APYruM yCTPOHRCTBOM.

CB3
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14.1 Hosasa nporpamma

& Paiin

Mporpanma r)’crauum(a rl'lepeuenlemle B/B Mypuan |

12:24:02

ccce @

3arpysuTek n3 draiina

Wcnons3oeats wabnon

Hoeas nporpamma

ZarpyanT nporpanny

Monbop n pacnonomenne

OuucruTs nporpanny

Hosyto mporpamMmy poboTa MOKHO CO37aTh C IMOMOIIBIO MIAOI0HA WX U3MEHHUB CYIIECTBYIOINLY O

(coxpanennyio) nporpammy potora. I[I1a60H comepKuUT OBILY 0 CTPYKTYPY IPOrPAMMBIL, HO3ITOMY

HEOOXOIMMO TOJIPKO YKA3aTh JETAJN MPOTPAMMBI.

Bepcus 3.8
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UNIVERSAL ROBOTS 14.2 Bknaska BrIIporpammaBis

14.2

Bxnanka BxlIporpammaBm

Q @ain 122403 CCcCC O
Nporpanna | Ycranomka | Mepenemenne | B/B | Mypuan |
=Ee3 HazEaHWA> Komnanpa r’ Fpadnxa |/ CrpyxkTypa r’ MNepenennulie

7 Mporpamma pobota

= <nyeroii> Mporpamma

8 B okHa cnesa oToBpakasTca ASpeEa NporpamMMe.
@ KHonkw fdafee W H3334 WcNoe3 v TEA ANA HABWMALUKA No
nepeBy Npor pammel
@ Brnapka CTpyKTypa MCNonk3yeTod ANA M3MEHEHWA OEReEEa NPor PamMMel.

D JoBaenTe nocnenceatensHocT L Nepen 3anyckom

[] ¥eranoeka nexonnex sHadeHmil nepametHe

QI PRt B ccrorconat aoee st

(- Cumynauna
4 ) Cropocts === J100% | 4@ Hazan, || Dance B |
@ reancinin posor

Ha Bxnanke BxlIporpammaBm mokazana mporpaMma, peJakTupyeMas B JAHHBIH MOMEHT.

14.2.1

lepeBo mporpamm

B nmepese mporpaMum B JI€BOI 9acTh IKpaHa OTOOPAYKAETCS MPOrPAMMa, B BHJIE CIMCKA KOMAaHI, a
B IIPaBO# 9acTh dKpaHa O0TOOpazkaeTcs nHMOpMAIusa O TEKyIel KOMAaHIe.

Yrto6b! BEIOpATH TEKYIITYIO0 KOMAHLY, IETKHATE Ha Hell B CIIICKE KOMAH/I U HAXKAMAaiTe KHOIKH
Hazag n Hanee B Hu:KHEH mpaBoil dacTu 3Kpana. KoMaHIbl MOXKHO BCTaBUTH WU YVIAJIHATDH
uHa Briagke Crpykrypa. HasBanwe mporpaMmbl OTOOParKAETCS HEMOCPEICTBEHHO HAJI CIIMCKOM
KOMAaHJ, ¢ HEOOIBIITNM 3HAYKOM JUCKETbI, KOTOPBIH MOXKHO IIETKHYTh, 9TO0BI OBICTPO COXPAHUTD
MIPOTPAMMY.

B nmepeBe mporpamM BBITIOSIHSIEMAas B JAHHBIT MOMEHT KOMAaHJIA BBIJEISAETCH, KAK OINHUCAHO B
14.2.2.

CB3
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14.2 Bknanka BrIIporpammaBis UNIVERSAL ROBOTS

14.2.2  Vupukanus BBITIOJHEHUS TPOrPAMMBI

Q @aiin 12:24:02 CCCC O
Mporpanna chrauum(a r Mepenew eine B/B MHypHan |
StartABCDE Komanna | lpapuka | Crpyxrypa | Mepemennwie |
W Mporpanna pobota
? 9 Mevy KoHTposbHanA To4yka aanpee:
o Start
B»oA
LN+
oD ; ‘ ¥ CTSHOBHTE KOHTPONLH YO TOYKY ‘

"E

h ‘ PenaKkTHpPOBATE PACNONOMEHHE ‘

| MNepemecTnTh Copa |

[lononunTenuuLIe napaneTpul

@ ccranosnts & sToi Touke (O Bpems

O Kpyropos nEVMEHWE C pAOWMYCOM G CHOPOCTE COMNEHEHNR

YCKOPEHWE COMNEHEHKA

OobasnTe KOHTPOALH YO TO4KY OO

DobasnTh KOHTPOALHYIO TOYKY Nocne ¥ 0annTL 3TY KOHTPOALH YK

DR,
Qo [ ] cromers =0 T

JlepeBo mporpamMm COIEPKUT BU3yaIbHBIE OPUEHTUPBI, TH(OOPMUPYIONIAE O KOMAHIE, BBITIOTHIEMOH
KOHTPOJIJIEPOM PO0OTa B JAHHBI MOMEHT. 3HAYOK HEOOJIBINIOTO B WHIWNKATOPA OTOOPAZKAETCS
cjaeBa OT 3HAYKA KOMAH/bI, a HMM$ BBIIOJHSAEMOM KOMAHIbl M JAPYIMX KOMAH., JJisd KOTOPBIX
JlaHHAs KOMAaH/a SABJSETCS MOAKOMaH0i (0ObIYHO ompenesseMas B/ ¥ 3HaYKaMU KOMAHJIbI)
BBIJIEJISIETCS CHHUM IIBETOM. OTO IIOMOTAET MOJIHb30BATE/I0 B MTOMCKE BBIMOJHIEMOW KOMAHJIBI B
aepese. Hanpumep, 1pu JBU2KEHMM MaHUILYJITOPa podOTa B HALPABJIEHUU KOHTPOJIbHON TOYKU
COOTBETCTBYIOIIAA IOAKOMAHIA KOHTPOJILHON TOYKKM 0003HAYAETCA 3HAYKOM B U ee MMs BMeCTe

¢ HasBanueM KoMaHIbl Ilepemecturs (cM. 14.5), K KOTOpOil OHa NPUHAIJIEXKUT, OTOOPAZKAETCs
CUHUM IIBETOM. B cilydyae mproCTaHOBKY MPOrPaMMbl HHINKATOP BBIMOJIHEHUS TPOTPAMMBbI 0003HATAET
[IOCJIE/IHIO0 KOMAaH/1y, KOTOpas HaXOJU/IaCh B IIpouecce BbiloHeHus. 11e 190K KHOIKU CO 3HAYKOM

© nopx JgepesoM IporpaMM OpHUBeJeT K IIepexojly K KOMaH/e, BLIIOJHIeMOR B JAHHbIA MOMEHT,

WK K TOC/IeHEN BBITIOJHEHHOW KOMaHe B nepese. llpu merdke mo KOMaHIe BO BpeMs pabOThI
nporpaMmbl Bkaaaka Komanma Oyaer comepkars oTobpazkenue nHGOPMAIIH, CBI3aHHON C BHIOPAHHOM
komangoil. Haxkatme kmomkm €@ cHOBa TpHBEIET K NOCTOSHHOMY OTOOPAXKEHMIO BKJIAIKOM

Komanna uadopManmum 0 TEKYIUX BBIMTOIHIEMbBIX KOMAHIAX.

14.2.3 Kunonka Ilonck

Haxxmure xHOIKY Q JIUI BBIMOJIHEHWS TOUCKA 10 JepeBy mporpamm. llpu BbIOOpE mOHCKA
MOXKHO BBOJWTDH MOWCKOBBIM TEKCT, a COOTBETCTBYIOIINE MPOTPAMMHBIE Y3JIbI Oy/IyT BBLIEIECHBI
KeNThIM 1BeToM. Kpome TOro, KHOMKM HABUTAIIUU JIOCTYITHBI JJIsI MEPeXoia MO pe3yabTaTaMm
X

noucka. Jljist BBIXOJA U3 MOWCKA HAYKMHUTE 3HATOK IIpumeganne: Heobxomumo pa3BepHYTH

JE€peBo nIporpamm, 9TOOBI IIOJYYUTHb JOCTYII K AOIIO/THUTEJIbHBIM KHOIIKAM HaBUT'AllUH.
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UNIVERSAL ROBOTS 14.2 Bknaska BrIIporpammaBis

14.2.4 Kunouku oTMeHbI/IOBTOPA KOMAH/IbL
Knonku co 3naukamMu “* u & Ha naHejd MHCTPYMEHTOB B HUIKHEH 4YacTw JIEpeBa IPOrPAMM
CJIy’KaT JJis OTMEHBI W BO3BPATA U3MEHEHHl, CIeIAaHHBIX B JEpeBe MPOrpaMM MW B KOMAH/IAX,
KOTOPBIE OHO COIEPIKHUT.
14.2.5 IlporpamMmmHas naHejab HHCTPYMEHTOB
B mmxneit wactu s3xpana pacnosioxkena [lanens nacrpymentoB. Ha manenmm nHCTPYMEHTOB MMeeTCst
P/l KHOIMOK, CTUJIM30BAHHBIX MOJ| KACCETHBIH MAarHUTO(MOH, ¢ HOMOIIBI0 KOTOPBIX MTPOrPAMMBbI
MOYKHO 3aIlyCKaTh W OCTAHABIUBATDH, BBIMOJHATH IMOIIATOBO W mepe3armyckarb. C MOMOIIBIO
MOJI3YHKA CKOPOCTH MOYKHO B JIF00O€ BpeMsi W3MEHUTh CKOPOCTH BBINOJHEHHUsT MTPOrPAMMBI, YTO
OTPA3UTCs HETIOCPEICTBEHHO HA CKOPOCTH IBUKEHWI MaHUMYJIITOpa podora. Takike, MOI3yHOK
CKOPOCTH B PEasIbHOM BPEMEHHU 0TOOPAaXKAET OTHOCUTEIbHYIO CKOPOCTH JBUYKEHUS MAHUILYIATOPA
pobora ¢ yueTroMm HACTPoeK bezonacHocTr. OTobOparkaeMoe 3HAYEHHE TPOIEHTA SBIIETCS MAKCHMATBLHON
JIOCTHZKUMOI CKOPOCTHIO JIJIsT 3aMyINeHHOH TpOrpamMMbl 6€3 HapyIIeHus PeesioB 6e301macHOCTH.
B seBoit wactu nanenu wactpymentoB Cumyssnus u PeanbHbIil po6OT, ¢ MOMOIIBIO KOTOPBIX
MOXKHO BBIOPATH BBIMOJTHEHNE MPOTPAMMBI B PEXKUME CHUMYJISIUU UJIA C MOMOIIBIO PEATHHOTO
pobora. Ilpu BHIMOJHEHUN CHUMYJISAIWA MAHUMTYJIATOP POOOTA HE IBUTAETCs, MTOITOMY HE MOYKET
HAHECTH [MOBPEXKIEHNE cebe MM OKPYKAIOIMIEMY 000PYAOBAHKIO B CIydae CTOJKHOBeHus. Vcnonb3yiire
CUMYJISAIHUIO JIJIsi TPOBEPKU MPOTPAMM, €CJTH JeHCTBUS MAHUITYISITOPa POOOTA TOYHO HE U3BECTHBI.
OITACHOCTh:
1. Ilpu maxkaroit kKHomKe BocmpomssecTn  3ampernaercs
HAXOOUTHCS B paboueit 30mHe pobOTa. 3amporpaMMHPOBAHHOE
JIBUYKEHNE MOXKET OTJINYATHCS OT OXKUIAEMOrO.
2. Cuemyer wuCMONH30BATh KHOMKY OJTal TOJIHKO B CIIy4ae
KpaiiHeil HeOOXOIUMOCTH. I[Mpu waxkaroit kHOMKE DTarm
3amperaercsa HaXOMUThCA B pabodeil 30He poboTa.
3. Bbinmonaure MPOBEPKY I[POrPAMMBI  I[yT€M YMEHbIIEHUs
CKOPOCTH € TOMOIIBIO MOJ3yHKa CKOpocTu.  Jlormueckue
OMMOKU TPOrpaMMUPOBAHUS COOPIIUKA MOTYT TPUBECTH K
HEOXKUTAHHBIM JIBUKEHUSIM MAHUITYJISITOPa pOOOTA.
4. Ilpn aBapuwifHO!l OCTAaHOBKE WM 3aIIUTHOM OCTAHOBE
nporpamMMa pobora OCTAHOBHUTCH. Ona wMoxer ObIThb
BO30OHOBJIEHA, ecin KaKoe-1ub0 COUIeHEHNE He
mepeMecTuyioch 0Oojiee, yem Ha 10°. IIpn waxkaTun
BxBocnpoussectuBib pobOT MeIeHHO TepeMecTuTCst 0OpaTHO
HA TPAEKTOPHIO U MPOJIOJIZKUT BBIIOJHEHUE TPOrPAMMBL.
Bo Bpems Hammcamus mporpaMMbl ABUKEHIE, KOTOPOE Oy/IeT B PE3y/IbTATE BHIMOJIHATH MAHUATYJIATOD
poboTa, TOKA3BIBAECTCST TTOCPEICTBOM TPEXMEPHOTO n300parkeHns Ha BKIaKe ['padrka, Kak ommucano
B 14.29.
Psamom ¢ ka0t KOMaH10# TPOrPaMMBbI PACIIOJIOKEH HEOOBITION 3HAYMOK KPACHOTO, YKEeJITOTr0 NIIN
3eieHOro 1Bera. KpacHbril 3HAa90K 0003HAYAET, 9TO B KOMAHJE COAEPXKHUTCI OMINOKA, KEJITHIH
CB3 I1-74 Bepcus 3.8



14.3 Ilepemenusie UNIVERSAL ROBOTS

— 9TO KOMaHa He 3aKOHYEHA, 3€JIEHbII 0003HAYAET, 9TO BCE B MOpsake. lIporpamMmy MOXKHO

3allyCTUTDb, TOJIbKO KOI'Ta 3HAYKH BCE€X KOMAH/ 3€JIEHOIO IIBETA.

14.3 Ilepemennnie
B mporpamme po60Ta BO3MOXKHO HCITOIH30BATH IEPEMEHHBIE [IJIsT XPAHEHUS M U3MEHEHUS PA3TUIHBIX

3HA4YEHUil BO BPEeMs BBIIIOJHEHUS 1porpaMmbl. IIporpamma mo/iep2KuBaer /18a BUJA IIePEMEHHbBIX:

YcranoBounbie nepeventbie: OHM MOTYT UCIOJb30BATHCS HECKOJBKUMHE TPOTPAMMAMU, UX TMEHA,
U 3HAYEHUS COXPAHSIOTCA TIPU yCTaHOBKE pobora (cM. 13.10). YCTaHOBOYHBIE TEpEMEHHBIE

COXPAHSIOT CBOM 3HAYEHUs II0CJIE [MePE3Arpy3Ku POOOTA U [TAHEH yIPABICHUSI.

Perynspubie mporpaMmmubie nepemennbie: /{aHHbIe IepeMEeHHbIE UCIOIb3Y0TCHA TOMbKO B IIPOIECCE

paboThl MPOrpaMMBbL M WX 3HAYEHUS OYILYT yTEPSHBI [TOCIE€ OCTAHOBKH IIPOTrPAMMOBI.

Tumn mepeMeHHBIX:

bool Ilepemennas TOrM9ecKOro THia, MPUHUMAIOIIAs 3Hadenne Vicruna 6o
JIoXKb.

int Hesnoe uucno B npenenax or —2147483648 no 2147483647 (32 paspsiaa).

float  Ymcso ¢ mmaBarommeit Toukoit (necsaruanoe) (32 paspsa).

string IlociemoBaTeTbHOCTH CUMBOJIOB.

pose  BekTop, ONHUCHIBAIOIIUI IMOJOXKEHWE W OPHEHTAIWIO B IPAMOYTOJbLHOM
cucreme. OH mpexacrapisger coboil CoOYeTaHWE BEKTOPaA MOJOMKECHHS
(x,Y,z) n BekTOpa BpameHus (rx, Yy, rz), IpeJCTaBIIAOIIer0 OPUEHTAIHIO
B BuzE P[X, ¥, 7, IX, Iy, 17].

list TloceroBaTe IbHOCTD EPEMEHHBIX.

14.4 Kowmanja: Ilycroe

& waiin 12:24:03 CCCC O

MNMporpanna r‘lcrauum(a rl'lepelelllemle B/B MHiypHan |

<Bes HazeaHnA> Komanna | lpaguka | Crpyxrypa | Mepemenucie |

W MporpamMa poBoTa

= il BcTtaBbTe ciopa CTPOKM NporpaMmel

Ha Brnapxe CTpyRTYpa NpegcT S8/1eHE P3/1M4HEIS ONEPETOPs! NPOT PEMME, KOTOREIE MOAH BCT SBMTh.

| Crpyxtypa

Q]

Cc
g MMyNAL A IE“E”E CropocTe :Umo% 4@ Hazan, || LOanee B |

PeantHeld poboT
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UNIVERSAL ROBOTS 14.5 Komanna: Ilepememenue

Croa He0OXOIMMO BCTABUTH KOMAH I TporpaMMbl. Haxkmure kuonky CTpyKTypa, 9T00BI epeiitu
Ha BKIaJIKY BKCTpykTypaBib, Ha KOTOPOi pACIOI0XKEHbI PA3IUYHBIE CTPOKHU IIPOTPAMMbIL, KOTOPbIE
MOKHO BbIOpaTh. [IporpaMmMy He yZacTcsi 3ayCTHTh, TOKA HE OY/AyT YKA3AHBI  ONPEIEIeHbl BCe

CTPOKH.

14.5 Kowmanja: Ilepememnenne

D waiin 12:24:47 CCCC O

Mporpamma rycrauonxa r Mepenew enne B/B Mypuan |

. <Ees HazBaHUA> Komanna | lpapuka | Crpywrypa | Mepemenntie
= Ha4 nepemMeHHLle -

¥ flporpansa poGora NepemewieHune [E T

W Nepexmouatens ... YiaknTe, kak poboT ByaeT NepeMEW ATECR MO Y MPOMENCY TOYHEIMI T oHKamMi.
¢ F Move/
0 KoHTpo/bHas Tay TPHESASHHEIS HIME SHEYSHINA OTHOCATCA KO BCEM NPUESASHHEIM HIHE KOHTPOEHEIM TOYKSM 1 33BWCAT oT
¢ 7 boves BLIBPSHHOr O TUNa NEpEMEeL EHINA.

0 HonTpoasnas_t_1 [=—

0 Ve TaHoBWTE ¥cTaHoeka LUTH CKOPOCTE COMNEHEHWA

G os Maner |lf|cncm|=;naa'rh akTuBHy0 LTI |v| ojs
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yronl_1
| I E—
@ yrem3_1
o yrond_1
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@ Mogxon_1

@ L
Touralllabinan Ao aENTE KOHTRONEHYI TOHKY
= ¥cTaHoBHTE Cépoc

= Qi JaHie

@ Buxoq_1
G oe PaINoMATE
B HavafsHoellofox
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o HaNonox
0 Bllonow
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© MonoxlliTaber

4« Ii I IC
Q)] <> |

(- Cumynauna
& N Cropocte E————d_J100% | 4@ Hazan, || Oanee Bp
o PeankHelin pobor

Komanma IlepemecTuTsb UCIOIB3yETCS I yIPABJICHNS IBUXKEHUEM POOOTA C TIOMOIIBIO KITIOYEBBIX
KOHTPOJIbHBIX TOYEeK. KOHTPOJIbHBIE TOYKU JIOJIYKHBI OBITH BKJIIOYEHBI B KOMAHIy llepemecTuTs.
Komanma Brllepemecturs B omnpemenser yckopenne u CKOPOCTb IEPEMEIEHNsT MAHUAILYISITOPA,

poboTa MexK 1y ITUMUA KOHTPOJIbHBIMA TOYKAMU.

Tunel npu:keHnH

Bor moxkere BoiOparb ofaun u3 rpex tunop jsuxkenus: Movel, Movel u MoveP. Onucanne

KazKJI0r'0 THUIIa ABU2KE€HHNE IIPUBOAUTCA HHZKE.

® moveJ UCIOJIB3YETCS [IJTsT BHIMTOJTHEHNS IBUKEHUH, KOTOPHIE PACCIUTAHBI B 30HE COUJIEHEHU N
ManumyjagTopa pobora. Ilpu ynpapieHUH COYIEHEHUSAME KaXKJI0€ W3 HUX OJHOBPEMEHHO
JIOCTUTAeT 3aJaHHOIO KOHIIEBOTO MOJIOXKEHWS.  [IpW TakoM THIE JBUKEHWS TPAEKTOPUS
uHCTpyMeHTa uMeerT GOpMy KpuBOu. Jljisi 9TOro Twma ABUKEHWIT HCIOJb3YIOTCS TaKWe
o0IIIIe mapaMeTphbl, KaK MAKCHMAJIHHAS CKOPOCTh COUYJIEHEHWS W YCKOPEHUE COUJIEHEHUS,
ykazaunbie B / u /2 coorsercrsenno. Eciu rpeGyercst, 406l MAHUIYIATOP POGOTA GLICTPO
MEPEMEITATICS MeYK/Iy KOHTPOJBHBIMEU TOYKAMH HE3aBHCHMO OT TPACKTOPUU WHCTPYMEHTA

MEZKY 3TUMU KOHTPOJIbHBIMU TOYKaMHW, PEKOMEHIyeTCA BbI6paTb 9TOT THUII ﬂBH}KGHHﬁ.

¢ moveL ucnosb3yercs jist JUHEHHOTO NepeMenIeHns eHTPaIbHON Touky urncrpymenTa (IITN)
MEXKTy KOHTPOJBHBIMYM TOYKAMHU. IJTO O3HAUAET, UTO KAXKIOE COUIEHEHNE BBITIOIHSAET OoJee

CJIO’KHOE [IBHJKEHWEe, YTOObI MHCTPYMEHT OCTABAJICS HA HpAMOil Tpaekropuu. s sToro
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THUIA IBUKEHWI MOYKHO 33/1aTh TAKKE ODIINE MapaMeTphl, KaK TpedyemMasi CKOPOCTb HHCTPYMEHTA

¥ YCKODEHHe HHCTPYMEHTA, YKA3aHHbE B / U /2 COOTBETCTBEHHO, a TAKZKE [IeTalb.

® moveP ucnosb3yercs 1718 JUHEITHOrO MepeMeIeHnss HHCTPYMEHTA C TIOCTOSTHHOM CKOPOCTHIO
MIPU BBITIOJTHEHUN KPYTOBBIX JBUXKEHUN W MPEIHA3HAYEH I BHITIOJHEHUS PSIa Omeparuii
00pabOTKM, HAIPUMED HAHECEHUS KJles WU pachblieHds. BejnduHa paguyca KPYyroBbIX
JIBUXKEHWI [0 YMOJTYAHUIO SIBJISIETCS ODIMUM 3HAYEHWEM I BCEX KOHTPOJBHBIX TOUYEK.
Yem MmeHbIe 3HAUEHUE, TEM 00JI€€ OCTPBIM OYyIET yroJ MOBOPOTA TPAEKTOPHUHU, TOTIA KAaK
npu 6oJiee BHICOKOM 3HAYEHUW TPAEKTOPHUs OyIeT TjaBHei. [Ipu IBUKEHUN MAHWUIIYISATODA
poboTa 10 KOHTPOJBHBIM TOYKAM C IIOCTOSHHON CKOPOCTBHIO OJIOK yIpaBieHus poObOTOM He
MOXKET YKJIaTh OMEPaIlid BBOJA-BBIBOJA WJIN JEWCTBHSA omeparopa. IIpu 3ToM JIBUMXKEHUE

MaHUIYIITOPa POOOTA MOXKET OBITh TMTPEPBAHO WM MPOU3O0IIET 3aIMUTHBIN OCTAHOB.

¢ Bosmoxno gobasienue nepevenuoii Circle move k moveP jjs coBeprienusi KpyroBoro

nBuKeHns. PoOOT HaUYMHAET ABUYKEHWE W3 CBOETO TEKYINEro IMOJIOXKEHUsI WJIA HCXOTHON
TOYKHU, TpoXoauT TOYKy ViaPoint, ykazamuyio Ha ayre okpy:kuocTu, u Touky EndPoint,
KOTOPOI#1 3aBepIIaeTcs KPyIroBOe /IBU2KEHUE.
Pexxuwm ucnonb3yercs [y paciera OPUEeHTAMH HHCTPYMEHTA [TOCPEICTBOM AyTH OKPY?KHOCTH.
Pexxuwm ObiBaer:

— ®uUKCUPOBAHHBIN: TOJBKO UCXO/IHAS TOYKA UCIIOJIb3YeTCs JJjid OLPEIeJIeHNs OPUEHTAINH

WHCTPYMEHTA,
— Heorpanuuennsrii: wncxomnas Todka mpeodOpas3oBbiBaercs B TOYKy EndPoint, aTobb

OTIpeIeNTUTH OPUEHTAIINIO MHCTPYMEHTA

& ®ain 12:24:47 CCCC O
Mporpanna | Ycrawomka | Mepemewenne | B/B | Mypuan |
=Be3 Ha3BEaHUA= Komanpna I’rpad;“a r/Crpynrypa rnepeleuuhle |
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B duKcupos aHHOM pesime:
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WexoaHol Toukolh poboTa, TakMm obpasom poboT
= YeTaHoBKTE COXPEHWT 3TY OPMEHT ALLMKID OTHOCWT &Nk HO KPYFa
o ManeT NOCREACTEOM NPOMEMYT 04HON W KoHedHol Todek

¢ ¥ Wabnon: Koanpat OBMHKEHWA. e
o yronl_1 4

0 KoHeyHad_Toyx_1

o yromn2_1
o yrond_1
o yroné_l

¢ W focnefosatensiocT

OpuenTauns

@ Moaxoa_1 BrIEpaTh PErKM 007 OPMEHTALMW Mo OTHOWEHN K K KRYTY
@ Tounalllabnona_1
: © sveerposaan
= ¥cTaHoBHTE
= OxuaHme G Heor paHu4eHHas
0 Bwxog 1
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4] il | ¥]
Qe > |

(‘ Cumynagna
4 . Cropocre = _hi00% | 48 Hazan || Lanae B |
D Feanuiwii pobor

O01mue mapamMeTpsl

Ob61ue mapaMerpbl B IPABOM HHUXKHEM yIily SKpaHa llepeMecTuTb NPUMEHSIOTCS K JIBHXKEHHTO
OT TIPEIBLAYINeH TMO3UIUN MAHUIY/IATOPa pOOOTA K TEPBOM KOHTPOJIBHOM TOYKE 10 KOMAHIE, a
OTTYyJIa K KaxKa0# n3 cieayoomux Touek. Hactpoiikn komanast Bkllepemectuts B He mpuMensioTest

K TPAEeKTOPHH, HIYIIeH n3 mocie Heil KOHTPOIbHON TOYKY, 3a4anHoi KoMman10it BkIlepemectursBib.
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UNIVERSAL ROBOTS 14.5 Komanna: Ilepememenue

Beibop ITU

HTHU, ucronp3yembie [1jisi KOHTPOJIbHBIX TO4YeK B Komanae Bxllepemectnts B, MOXKHO BBHIOpATDH
U3 BBIMAJAONIErO0 MeH0. MOXKHO BhIOpAaTh B yCTAHOBKE moJb3oBarenbckue I[TU, akTuBHyO
ITU wnnm mpocTo mCmonab30BarTh (JIaHer s MOACOeIMHEeHnsT HHCTpyMeHTa. KEciau BuiOpama
nonb3oBarenbekaas LT nnn akrusnaa [ITU, apuxxenne B komanae BrlIlepemecturs B Oymer
HACTPAWBATHCSA B COOTBETCTBUY C Heil. Ecsu BeiOpan daner ajis moACOoeInHEHNS HHCTPYMEHTA,
I TU me ucos3yercs u geuzkenue B Komanae Bkllepemecturs B Gymer coorBercTBOBATE (hitanIry

JUIsl [I0/ICOEIMHEH s MHCTPYMEHTa (T. €. HACTPOIKU JBUXKEHHs OTCYTCTBYIOT).

Ecmn akrusnas ITU muis 9T0ro0 epeMenienns onpeaeasercs BO BpeMs pabOThI IPOrPaMMBbI, TO €e
HEeoOXO0MMO 33/]aBATh JIMHAMUYECKU C IOMOIIBIO0 KOMaH bl YcranoBuTh (cM. 14.10) wiu koman[

A3bIKa onucanus crenapues. Iloapobuee o kondurypupoanuu nassanubix IITU (cm. 13.6).

Bwibop meramamn

3oHbI AeTasIell, B KOTOPBIX Oy/IyT HAXOIUTHCA KOHTPOJIbHBIE TOUKH KoMauabl BrIlepemectus B
OpU yKA3aHUU STUX KOHTPOJIbHBIX TOUYeK (CcM. pasfen 13.12). DTo 03HAYAET, YTO MPU YCTAHOBKE
KOHTPOJIbHON TOYKH [IPOrPaMMa 3aIIOMHUAT KOOPAMHATHL MHCTPYMEHTA B 30HE BHIOPAHHOM /1€TAJIH.

CymecrByeT psif 00CTOATENBCTB, TPEOYIONUX 0CO00r0 Pa3bsICHEHMS:

OrHocuTe/IbHbIE KOHTPOJIbHbIE TOYKH: BI)I6paHHa§I J€TaJlb HE BJINAET Ha OTHOCUTE/IbHbIE KOHTPOJIbHbIE

rouknu. OTHOCHTETBLHOE JABHU2KEHNE BCETrJa BBIMIOTHACTCA OTHOCUTE/IbHO OPUEHTAITUNA OcHoBanns.

Ilepemennbie kouTpOJIBHBIE TOYKHU: [Ipu mepemernennn ManuIryIgTOpa podOTa B IEPEMEHHY IO KOHTPOJIHHY IO
TOYKY BBINOJIHAETCA PACIYET HEeHTpaJbHON Touku uHcrpymenta (LITU) B Buge xoopaunar
MepeMeHHOM B CHCTeMe KOOPINHAT BhiOpantoii geranu. 11o 3Toit mpuanne nBuzKeHne MaHUITYIATOPA

pobora K mmepeMeHHON KOHTPOJIbHOM TOYKe OyAeT U3MEHATHCs IIPU BhIOOPE IPYTroil AeTaJiu.

ITepemennas merann: Ecam kakue-aubo aeTany B 3arpyKEHHON YCTAHOBKE BHIOPAHBI B KAYECTBE
[EPEMEHHBIX, COOTBETCTBYIOIIAE MM HEPEMEHHbIE MOXKHO Oyer BbIOpaTb B MEHIO BbIOOpDA
neraseii. Eciu Boibpana nepemennasi qeraib (ee Ha3BaHue UMeeT HazBaHue Jeraiiu ¢ cybdukcom
Bk _varBi), TO IBUKEHUS MAHUIYJIATOPa pOOOTa (KPOME JIBUYKEHUI 10 OTHOCUTEIHHBIM
KOHTPOJILHBIM TOYKAM) 3aBUCAT OT (DAKTUUECKOrO 3HAYCHUS EPEMEHHON MTPY BBHITOJIHEHUH
nporpaMmmMbl. HaganbHoe 3HaYeHWE TIEPEMEHHO It JIeTATU [IPeCcTaBiasger coboil 3HAYEHNE
dakTrveckoil geTajin, Kak OHa CKOH(MDUTYpUPOBaHA pu ycTaHOBKe. [lpu n3menennn raaHOro

3HAYEHUs MEHSIOTCSA W TIepeMeInenns pobora.
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Cruise

Deceleration

Acceleration

Speed

Time

Figure 14.1: Ilpodwunp ckopoctu aBukenusi. KpuBad pasjejeHa Ha TPW CEIMEHTA: YCKODEHHE,
epeMeIenre 1 3aMejIeHne. Y pOBeHb (ha3bl MEepeMEIeHns 33 a€TCd HACTPOMNKON CKOPOCTH [IBUKEHUS,
a kpyTu3Ha ¢a3 yCKOPEHUsS U 3aMe/JIEHUs 3aaeTCS TapaMeTPOM YCKOPEHHS.

14.6 Kowmanga: @ukcupoBanHas KOHTPOJIbHAS TOUKA,
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Touka ma TpaexkTopun pobora. KOHTPOJIBHBIE TOYKKH — 3TO caMasd BaXKHAS YaCTb IIPOrPAMMbI
MaHumyagTopa pobora. OHE yKazbIBAIOT POOOTY, T/1€ OH JOJIKEH HAXOAUThCA. s mporpaMMupOBaHst
KOHTPOJIBHON TOYKHM € (GUKCHPOBAHHBIM TIOJIOXKEHUEM HEOOX0IMMO (DU3MIECKY TIEPEMECTUTh MAHUILYJIATOD

poboTa B 3TO MOJIOXKEHHE.

VeranoBKa KOHTPOJIBHON TOYKH

Haxxkmure KHOMKY, 9TOOBI OTKPBITH 9KpaH IlepemecTnTh, Ha KOTOPOM MOXKHO yKa3aTh TOJIOXKEHUE
MaHUIYAITOPa POOOTA [IJIs JAHHOMW KOHTPOJIBHOM TOUYKK. KC/IM KOHTPOJIbHAS TOYKA BKIIFOYAETCS
B komany BrlIlepemecrursBiw B smneiinoii 3one (MoveLl wnu MoveP), noskua 6biTh ykazaHna

JOIYCTHMAS JeTab 111 3Toi Komauasl BkIlepemecturbBib, ITOOBI MOXKHO OBLTIO HAXKATH KHOTIKY.
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UNIVERSAL ROBOTS 14.6 Komanma: PukcupopanHas KOHTPOJIbHAS TOIKA

Hazpanuga KOHTPOJIBHBIX TOYEK

KoHTpOIBHBII TOYKY aBTOMATHYECKH MOy IAI0T YHUKAIbHOE Ha3BaHue. VIMs MOXKeT ObITh N3MEHEHO
mosk3oBaresleM. Hazkarwem 3HAYKA 3BEHA MOXKHO CBSI3aTh KOHTPOJIHHBIE TOYKHU W BBIMOJHUTH
obven wmHOpManuei o mojoxkenuu. Jpyras wHGOpMAIAA O KOHTPOJIHHON TOUKE, HAIIPUMED,
pajinyc KpyroBoro JABUKEHHsl, CKOPOCTb U yCKOPEHUE UWHCTPYMEHTA/COwIeHEeHUsI, HACTPAUBAETCS

OTJIeTbHO /I KaXKJJ0M KOHTPOJIBHON TOYKH, JIaXKe €CJIM OHM y2Ke CBA3aHBI.

Kpyrosoe jBuzkenue

Kpyrosoe nBurkenne mo3BOISI0T POOOTY IIABHO MEPEMEIIATHCT MEXKTY ABYMs TOYKAMU TPACKTOPUN

0e3 OCTAHOBOK B KOHTPOJIBHON TOYKE MEXKIY HUMU.

ITIpnmep PaccMoTpuM Omepanuio 3axBaTa M MepeMeleHns B KadecTBe IpuMepa (CM. PUCYHOK
14.2), rpe pobor B HACTOAIIUA MOMEHT HAXOAUTCA B KOHTPObHOH Touke 1 (WP 1) u nomxen
BBIIIOJIHATD 3aXBaTl 00beKTa B KOHTposbHOH Touke 3 (WP _3). Bo u3bexkanue CTONKHOBEHU €
obbekToM 1 Apyrumu mpenstcreusmu (O) pobor momken gsurarbes K WP 3 B HampasieHnu
u3 KoHTpOsIbHOH Touykn 2 (WP _2). Takum 06pa3oM, TP KOHTPOJIBHBIX TOUYKH YYaCTBYIOT B

CO3/IaHUH IIyTH, Y/IOBJIETBOPSIOIIEr0 TPEOOBAHUSIM.

@ WP_2
WP_1

6 WP_3

Figure 14.2: WP _1: wnauganbuoe nosioxxkeuue, WP 2: npomexyrounas rtouxka, WP 3: mnosnoxenue
3axBara, O: MpensTcTBue.

Be3 u3menenusi Apyrux HACTPOEK pOBOT OyIeT OCTAHABIUBATHLCS B KaXK/I0M KOHTPOJBHON TOUYKE
mepeJi TeM, KaK MPOJOJIKUTh JBuzKeHne. s manHoi 3agaun octanoBka B WP 2 e sBisiercst
ONITUMAJIFHBIM BAPUAHTOM, IOCKOJIBKY JIJIST TIJIABHOTO TIOBOPOTA MOTPEOOBAJIOCH ObI MEHBIITE BPEMEHHT
1 SHEpTuH ¢ coOsomeHneM Bcex TpeboBammii. Jlomyckaercss make TO, 9TO PoOOOT HE MOXOIUT
1moJiHOCTHIO 10 WP 2, TIOCKOJIbKY I1epexXoJ] OT MEePBOi TOYKH TPAEKTOPUU KO BTOPOIl ITPOUCXOIUT

BOJIM3M JIQHHOTO MOJIOXKEHUSI.

Ocranoska B WP _ 2 MoxkeT ObITH OTMEHEHA 3a CYeT HACTPONKN KPYTOBOTO JBUKEHNUS JIJIsT KOHTPOJIbHOM

TOYKHU, YTO TIO3BOJUT POOOTY PACCUUTATDH IJIABHBIN MEPEXOI K CJAEAYIONMEH TOYKE TPAEKTOPWH.
OCHOBHBIM IIapaMETPOM KPYI'OBOI'O JBHKEHHs sBJIdeTCs pajuyc. Eciaum poboT HaxoauTcs B

npejesiax pajgnyca KpyroBbIX JBUKEHUH /1A KOHTPOJIbHOI TOYKHU, TO OH MOXKeT HadaTbh KPyroBoe

CB3
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14.6 Komanma: ®ukcupopanHas KOHTPOJIbHAS TOIKA UNIVERSAL ROBOTS

JBUKEHVE U OTKJIOHUTHCS OT MCXOIHOTO MAPIIPYTa. DTO TMO3BOJIUT POOOTY OCYIIECTBIATEH OOJiee

ObICTPBIE U IJIABHBIE [IEPEMEIIEHN S, IOCKOJIbKY €My He HYKHO 3aMe/[JIATHCs 1 IOBTOPHO YCKOPATHCS.

[Tapamerpor Kpyrosbix gapmekenuil [loMuMO KOHTPOJIBHBIX TOYEK HA TPAEKTOPHUIO KPYTOBBIX
JIBUKEHUIT BJMsieT HECKOJIbKO napamerpos (cMm. pucyHok 14.3):

® DagUyC KPYroBBIX JBUKEHU (T)

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

® BpeMd JBUKEHUA (Haan/IMep, YCTaHOBKaA ONIPEACJIEHHOTIO BpEMEHU JJId TPACKTOPUU MMOBJINAECT

Ha HaYaJIbHYIO /KOHEUHYIO CKOPOCTh pOOOTA)

® BUBI TPAECKTOpUil JJis KpyroBoro jasuzxkenus ot u kK (MoveL, MoveJ)

Wp_1 / \
O — —___? WP_2 |
/ \ ]
\ /
pl \ ’
N Ve
~ 7
~
p2
@ w3

Figure 14.3: Kpyrosoe asmxkenue Bokpyr WP 2 ¢ pagmycom r, Ha9aJIbHOE TIOJIOKEHHUE JJis KPYTOBOIO
JBY2KEHUS B Pl ¥ KOHEYHOE TIOJIOKEHHUE Jjist Kpyrosoro japmkenus B p2. O — npensrcraue.

Ecnu 3amam pagumyc KpyroBbIX ABUXKEHHUI, TO TPAEKTOPHUS [BUKEHUsI MAHUIYJIATOPA poboTra

IJTABHO OOOTHET KOHTPOJIbHYIO TOYKY, HE JaBas MAHUIYJIATOPY POOOTA OCTAHOBUTHCS B HEM.

Kpyrossie nBmkenust He MOTYT IEPECEKATHCH, TOITOMY HE YIACTCS YCTAHOBUTD PAIUYC KPYTOBBIX
y y ) y Hey, y y y
JBUKEHWI, KOTOPBIi OyIeT MepeceKaThCs C PAINyCOM KPYTOBBIX JIBUKEHUI MPEIbIIYIIeH U ey FOIei

KOHTPOJILHOM TOYKM, KaK TTOKAa3aHO Ha pucynke 14.4.

YcaoBHBIE TPAEKTOPUM KPYTOBBIX jBUXKeHW Ha TpaeKTopWio KPYTOBBIX JABUMKEHWUH BIUSET
KOHTPOJIbHAST TOYKA, /Jis KOTOPOH 3a/laH PAJNyC KPYIOBBIX [IBUKEHWI, & TaK)Ke CJIEyIOIasi
TOYKA B Je€peBe mporpammbl. 10 ecTh B mporpamme Ha pucyHke 14.5 HA KPYrOBOE [IBHKEHUE
Bokpyr WP 1 Bimster WP _ 2. Takast mocjie1oBaTeIbHOCTh CTAHOBUTCS 00JIee OUeBHIHOW TIpH
KpyroBom jsnkennu BOKpyr WP 2 B gannom nipumvepe. CymiecrByer JBa BO3MOXKHbBIX KOHEYHbIX
MTOJIOXKEHW I, TIO9TOMY PODOT [I0/I’KeH POAHAIU3UPOBATH TEKyIlee 3HadeHue mudpPoBOro_ BXOIa

[1] y2ke B HauaJIe BBIMOIHEHNUS KPYTOBBIX IBUXKEHHUIT, YTO0bI ONIPEIEIUTE CIIELYIONTYI0 KOHTPOIbHY IO
TOUKY JIJIfl KPYTOBBIX JABUKEHU. DT0 03HauaeT, 4To ycaosue Ecnu...rorma (uam apyrue HeobXoauMble
OIIEPATOPDI [J1s OLIPEIEJIEHN CJIe/LyIOIell KOHTPOJIbHON TOYKHU, HAIIPUMED, [IEPEMEHHBIX KOHTPOIbHbBIX

TOYEK) AaHAJIM3UPYETCs Nepej] TeM, Kak pobor dbakrudecku gocruraer WP 2, 4ro B onpegesieHHoi
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UNIVERSAL ROBOTS

14.6 Komanna: @ukcupoBaHHAs KOHTPOJIbHAS TOYKA

We_1

Figure 14.4: TlepekpbiTe paauyca KpyroBoro JABU:KeHus He gomyckaercs (*).

CTEINEeHN ABJIAETCA AJIOTUYHBIM, €CJIU PACCMATPUBATh 3aIIPOrPAMMUPOBAHHYIO TOCJIeJ0BATEIbHOCTb.
Ecim KoHTpObHAS TOYKA ABISAETCS TOUYKON OCTAHOBA M COTTPOBOXKTAETCS YCIOBUSAMU JIJIS OTTPETIETTEHU S
csieyoeil KOHTPOJIbHON ToukK (Hatpumep, komanaa 1/0), To BblIoIHEeHUE YCJI0BUS IPOUCXO/IUT,

KOI/[a MAHUITYIATOD POOOTA OCTAHABINBAETCH B 9TOM KOHTPOJILHON TOUKE.

MoveL
WP_I L) et
WP _1 (kpyrosoe nBuxenue)

WP _ 2 (kpyrosoe aBukKeHUe)

ecian (mudpooii _Bxon [1]) Torma
WP_F_1

UHAYE

WP _F 2

WP_F_2

Figure 14.5: WP 1 saByisiercst HauaIbHOW KOHTPOJIBHOM TOYKOM U BO3MOKHbI /IB€ KOHEUHBIX KOHTPOJIbHbIX
rouku WP F 1 uw WP_F 2 B 3aBucumocru or ycsaoBugd. YCIOBUE €C/IM AHAJIU3UPYETCH, KOLJIA
MAHUIYJIATOP PoBOTa HAUMHAET BTOPOE KPyrosoe Apuxkenue (¥).

Kombunaruu BunoB Tpaekropuii 1 KpyroBbIX IBUYKEHHUH MOTYT MCIOJIB30BATHCS BCE YETHIPE
kombuaanuu BumoB Move] u Movel, Ho 3amamnnas KoMmOunarust OyaeT BAMATD HA PACUETHYIO

TPAEKTOPUIO KPYroBbIX jprkeHuit. CymecrByer 4 BO3MOKHBIX KOMOWHAIIH:

1. or MoveJ k MoveJ (kpyrosoe jBuzenue B LPOCTPAHCTBE ODOOLIEHHBIX KOODIMHAT)
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14.6 Komanma: ®ukcupopanHas KOHTPOJIbHAS TOIKA UNIVERSAL ROBOTS

2. or MoveJ x MoveL
3. or MoveL, k MoveL (kpyrosoe JpuKeHue B LIPOCTPAHCTBE JIEKAPTOBBIX KOODJMHAT)

4. or MoveL k MovelJ

Ha pucynke 14.6 mpuBOAMTCS CpaBHEHWE KPYTOBOTO JIBUXKEHUS B TPOCTPAHCTBE OOOOIIEHHBIX

KoopauHar (Merka 1) 1 KpyroBoro JABuKeHMs B IPOCTPAHCTBE JEKAPTOBBIX KOOpAMHAT (MeTKa 3).

Ha PpUCYHKE ITOKa3aHbl IBa BO3MOXKHBIX IIYTU UHCTPYMEHTA JJ1d UACHTUIHBIX Ha60pOB KOHTPOJIbHBIX

TOYEK.

WP_3

Figure 14.6: CpaBHenue mepeMerennsi 1 KpyroBoro JIBUXKEHUsI B TPOCTPAHCTBE 0DOOIIEHHBIX KOOPIHHAT
(MovelJ) u B npocrpancrse nekapToBbix koopauaar (MoveL).

3a cuer pa3udHbIX KOMOUHAIMN MeTKHU 2, 3 ¥ 4 IPUBOJAT K CO3IAHUI0 TPACKTOPHil, KOTOPbIE HE
BBIXO/IST 33 IPEIesibl NCXOAHON TPAEKTOPWH B MPOCTPAHCTBE JEKAPTOBLIX Koopauuat. lIpumep

KPYTOBBIX JIBUKEHUI C PA3JIMYHBIMU BUJIAMU TPAEKTOpuii (Merka 2) mokasad Ha pucyHke 14.7.

WP_3

Figure 14.7: Kpyrosoe aBuKeHue OT MepeMeIieHns B IpocTpancTse 06o0mmennbx koopauaar (Movel) k
JHelinoMmy nepemertennio uacrpymenta (MoveL).

Kpyroesie 1BuKeHUs B MPOCTPAHCTBE 0OOOIIIEHHBIX KOOPAMHAT (MeTKa 1) MOTYT Ka3aThCs MeHee
JIOTUIHBIME, [TOCKOJIBKY PODOT Oy/IeT MBITATHCHA MOIYy9IUTh HANOOJIEe MOIXOASILYI0 TPAEKTOPHUIO
B MPOCTPAHCTBE ODODIIEHHBIX KOOPJAWHAT C Y4eTOM CKOPOCTe# W BpeMmeHu. B pesysabrare OHHU
MOT'YT OTKJIOHATHCS OT KypPCa, 33JaHHOIO KOHTPOJIBHBIMUA TOYKAMU. ITO OCOOEHHO BEPHO B TOM

cjlydae, KOIJla UMeeTcs CyleCTBeHHOE Pa3/iuiyue B CKOPOCTH COYJIEHEHUN MeXK /1y JBYMs TOYKaMU
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UNIVERSAL ROBOTS 14.6 Komanma: PukcupopanHas KOHTPOJIbHAS TOIKA

TpaekTopuu. BHUMAaHUE: €CM CKOPOCTH CYIIECTBEHHO DPA3/INYalOTCs (HAIPUMEp, TPHU 3aJaHUN
JIONOJIHATE/IGHBIX 11aPAMeTPOB, Oy/Ib TO CKOPOCTH WJIUM BPEMsi, JJjis OLPEIeIeHHON KOHTPOJIbHON
TOYKHM), TO STO MOXKET [IPUBECTU K CYIIECTBEHHBIM OTKJIOHEHHIM OT MCXOJHON TPAEKTOPHUH, KAaK
moKa3aHo Ha pucynke 14.8. Eciu Bam HEOOXOIMMO BBITIOJHUTH KPYTOBOE JBUKEHUE MPU PAZHBIX
CKOPOCTSIX ¥ BbI HE MOYKETE JOMYCTUTh MONOOHBIX OTKJIOHEHUH, TO CIEIYET PACCMOTPETH KPYTOBOE

JIBUKEHUE B IPOCTPAHCTBE JE€KAPTOBLIX KOOPAMHAT, UCIoib3ys Movel.

vl <<v2 vl >>v2 -7 T~

Figure 14.8: Kpyrosoe asukenue B mpocTpancTBe 0OOOIIEHHBIX KOOD/INHAT, KOI/Ia HAYAJIbHAS CKOPOCTH
v1 3HAYUTETHLHO MEHbIIE KOHETHOW CKOPOCTH V2 WU HAOOOPOT.
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14.7 Komanga: OTHOCHTE/IbHAS KOHTPOJIbLHASA TOUKA UNIVERSAL ROBOTS

14.7 Komanja: OrHOocuTebHas KOHTPOJIbHAA TOUKA

Q ®aiin 12:24:55 CCCC 0
Mporpanna | ¥crawomka | Mepenewenne | B/B | Mypuan |
<besz HazBaHWA> Komanpa r rpadnka r/ CTpyKTYpa rnepe-emﬂ.le |
lau nepenanubia -
Mporpamma poBoTa KoHTpon bHafA TOYKa OTHoMT RS

W Nepexnioyatens ...

0 KoHTpofbHad_Tod

T MoveP .
OTHOCMTENLHOS OEVMEHWE, 3a0aHHo: PazHALEN MEXAY NCXOOHBIM M KOHE4HBIM MonoMeHnAMK
0 KoHTponsHaa_T_1 —
¢ WV Nepemesnnelpyra Wz Touxn KTouke

o 3_Te 1

0 KoHeYHas_Touk_1
= ¥eTaHoBHTL
,
oo Manet

¢V Wabnon: Keagpat

O yronl_1
O yrom2_1 OononHATEN:HEIE N3pan eTpel
0 yrom_1
o yromé_l o WMenonezoeaTe oBWWA pagnyc KpYToBEIX LBMMEH MR Epems
¢V Nocegosaremsoc @ Koy osoe evmenine < paguycom
CHOPOCTE MHETPYMEHT 3
0 Moaxon_1 o P! Py

O Touwalllafnona_l

=
YeranomnTe [o6aENTE KONTPONEHYIO TONKY OO

= Ommnfarie

0 Buxon_l1
N [oBABNTE KOHTPOALHYIO TOMKY NoCne ¥ 0anuTL 3TY KOHTPONLH YK
oo PRINOMATE

9 HauaiuHoe oo
¢~ W Hanpannenne

0 Moo s T |
< I [

Q] <> |

Cumynauna
@ ) Cropocts == J100% | 4 Hazan || Danee B |
@ Feanchmii pobor

Vekop AHETpyMEnTA

Kontposnbhasi To9Ka, MOJI0KEHHE KOTOPOI 33/IaHO OTHOCUTEJIBHO [IPEJIBLILY IIErO MOJIOKEHHs] MAHUITYJISITOD
pobora, nanpumep BkHa gBa cantumerpa JjieBeeBm. OTHOCHTENBHOE MONOKEHUE OMPEIeIsieTCs
PA3HOCTBIO MEXKJLy JABYMs 3aJaHHBIMU MOJIOKEHUAMU (CJIEBa UJIM CIPABA,).

[Mpumeuanue. [pu nCnoIH30BAHNN HECKOIBKIX OTHOCUTEILHBIX TOJIOKEHUI TIOIPSI T MAHUITYJISTOD

pobora MOKeT BBIATH U3 CBOeit pabodeil 30HbI.

B sanHOM citydae 1noj, pACCTOSHIEM IIOHUMAETCs PACCTOSHUE B IIPSIMOYT'OJIbHON CUCTEME KOOP/IMHAT
mvex ity IITU B 1Byx mosoxkeHusx. Yol TOKA3bIBAET, HACKOJIBKO n3mensercs opuenranus [[TU
MEXKJIy ITHMHU [IBYyMS MOJIOXKEHUsIMA. bBojiee TOYHOE ONMUCAHWE W3MEHEHWsI OPUEHTAINH JAeT

JJINHA, BEKTOPA, BPAIICHUS.
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UNIVERSAL ROBOTS 14.8 Komanga: Ilepemennas KOHTPOJbHAA TOYKA:

14.8 Kowmanga: [lepemennasi KOHTpoOJbHAS TOUKA!

D @aiin 12:24:55 CCCC O
Nporpanna | Ycranomka | Mepenemenne | B/B | Mypuan |
=Ee3 HazEaHWA> Komnanpa r/rpadnu(a rCrpyxrypa rl'lepe-eum.le |
a4 nepemennie -
Mporpamma poBoTa KoHTDon BbHafA TOYKa D ukcpos:

T NepexmoyaTens ...

Mo ve)
0 KoHTponbHaf_Tou

T Mover
0 [lepeMenHas - ‘ ¥ CTaHOBNTE KOHTPONLHYIO TOMKY ‘
0 KonTponsHas_t_1 7
¢V Neperewennekpyra -
0 ugpes_Touky_1 ‘ PepaxTnposars pacnonomxenne ‘
0 KoHeYHaA_Toux_1
= ¥eTaHoBWUTh |
o ManeT | MNepenecrnTe clona |
¢V LWabnow: Keagpar
2 yronl_1 NononNHATENLHLIE NAPaMeTphbl
0 yronz_1
o yrom_l o Wenone3oeaTe obWnil panuyc KpyroBelx 0BUHEHMA Bpema
o yromd_1
. nD:,,em;a,g,”,HDU G Kpyroeoe geMMEHWE C paguycom (3 CKOpOCTE MHCTPYMeHTa
2 MofxoA 1 Yekop: MHETpyMeHTa

]
ouraliiabota_t [o63ENTE KOHTPOALHYIO TONKY 0O

= ¥eTaHoBHTE

= OxiaHie

i 2 Do6aEnTE KOHTPONLHYIO TOMKY Nocne ¥ DANNTE 3TY KOHTDOALH YK
DECT

oo PAZIOHATE

9 HavaMbHoel oo

Hanpaoienne

4] i |
Qal] <> |

(- Cumynauna
4 ) Cropocts === J100% | 4@ Hazan, || Dance B |
@ reancinin posor

Konrponbuas To4ka, nosokenne KOropoii 3a/jaH0 [epeMeHHO, B JanHoM ciiyvae — calculated pos.
Ilepemennas momKHA 0003HAYATDH MMOJIOXKEHNE, HAIIPUMED,

var=p[0.5,0.0,0.0,3.14,0.0,0.0]. IlepBble Tpm 3HAYEHHS — ITO OCH X,y,Z, & MOCIETHHE TPH —
OpWEHTAINs, 33JJaHHAs B BUIE BEKTODPA BPAIIEHWs, 33JaHHOTO BEKTOPOM rX,ry,rz. JljmHa ocu
— 9T0 yroJ B paj@aHax, Ha KOTOPbBIA OyJIeT BBIIOJIHEH HOBOPOT, a CAM BEKTOD IPEJICTABIIAET
coboit ochb, BOKpPYT KOTOpOil Oymer maru Bpamenue. IlomoxkeHnne Bcerma MaeTcss OTHOCHTETHHO
KOHTPOJIBHON paMbl WJIM B CHCTEMe KOOD/MHAT, KOTOPAasi ONPEIEsIeTCs BBHIOPAHHONW IeTaJIbIO.
Eciu pagnyc KpyroBoro JBUKEHUsT YCTAHOBIIEH (DHUKCUPOBAHHY IO KOHTPOIBHYIO TOUKY W KOHTPOJIBHBIE
TOUYKH 00pPabATHIBAIOTCS M CTAHOBATCH MEPEMEHHBIME WJIA €CJIH PAJUYC KPYTOBOIO JIBUXKEHWSI
YCTAHOBJIEH HA MEPEMEHHYI0 KOHTPOIBHYIO TOYKY, B TAKOM CIydae PAJIHyC KPYrOBOTO JIBUKEHUST
He MOXKeT ObITh mpoBepeH Ha nepekpbitrue (cM. 14.6). Eciau mpu 3amycke mporpammbl pajuyc
KPYTOBOTO JIBUYKEHUST TIEPEKPBIBAETCS C TOYKOM, pOOOT MPOIYCTUT TIEPEMEIeHne U TMepeier K

cJleAyIoIeMy.

Hanpumep, arober cmecturs podora Ha 20 10 ocu Z HHCTPYyMEHTA::

var_1=p[0,0,0.02,0,0,0]
Movel
Waypoint 1 (mosioxkenue mepemMeHHoii):

Ucnonw3orars nepemennyo=var 1, eraars=UncTpy™menT
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14.9 Komanna: Ozxkunanue UNIVERSAL ROBOTS

14.9 Kowmanjga: Oxujanne

& ®ain 12:24:07 CCCC 0

MNporpanma | Ycrawomka | Mepemeuwenne | B/B | Mypuan |
=Be3 Ha3BEaHUA= Komanpna rrpadnu(a r/Crpylrrypa rnepeleuuhle

\rpamMma poboTa o

tiovel OxunpgaHue

@ KoHTpoibHas_Toy

ove) BB T ey e s e e
0 KonTposHas_T_1

 TaHoBHTE (D Ees ownnzmms

aneT
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W NocenosaTensroe Talaf —

o Moaxen_1
o Todxalllalnona_l
= ¥eTaHoBHTh

O OmuaaHne undposor o Bxona

<Unihp.Bxon= |v|| | |

= GwAganite @ nonomnnre |<ananar sxon> [+ |||
0 Buwxon_l1
33O MHTE
O MopowpnTe
0 HayansHoe lonox

T Hanpasienme —
0 H3fonom
@ Blonox

W NocnegosatensHoc ailod
o Monoxllrafens 2
= Ve TaHoBUTE
= Oxnhanne
0 Bwxog 2

HAaHKe

Manka
-

T
Q@] <—-—» |

Cumynagna
[ . Cropocre = _hi00% | 48 Hazan || Lanae B |
D Feanuiwii pobor

O)KI/I,ZL&HI/IG OPpUOCTaHABJ/INBACT CHI'HaAJI BXO,ZLa,/BI)IXO,Z[a WU BBIPpaKE€HHE B TEYCHHE 3aJaHHOTO

KomaecTBa Bpemenu. Ecim BoiOpano Be3 oxumanus, HUYEro He mpoONCXOINT.

14.10 Kowmanja: YcTaHOBUTH

& waiin 12:24:07 CCCC 0

MNMporpanna chrauum(a rl'lepelelllemle B/B MHiypHan |

<Bes HazeaHnA> Komanma | Fpahuxa | Crpyxrypa | Mepemeuutie
\rpaMma poboTa -
IMovel
& Kowrponas_ros YcTaHOBUTDL
Mo ve/)

BuifepiTe AeficTENE, KOTOPOR AOMMEH BLINONHWTE poBoT Ha 3TOM 3Tane Npor paMmMel. MosHo TakHe YKazaTe
O KeHTpofbHas_T_1 W3MEHEHWA NoNe3HoA Harpy3kn pofioTa

c TaHOBMTE .

aneT O Her pefctena

T Wafinon

W lNociefoBaTensHoc Thilal — O YcTaHoBKa uMdpoBoro Beixona | <L ndp. Beie=> |v || | |
@ flogxoq_1

o
fi e 0 ¥CTaHOBKE aHANOr 0BOr O BeIX00 & H mA
= Ve TaHoBUTh
= Oxnhanne
@ Buxon 1 O YeTanosuTy H

30 HH T
Y —— @ v sson s acmss e v s, [<Topamennar- |
W Hanpaonenue

2 Haflonom

@ Blonox

W Nocsenosatentroe Tullod
o fonoxllrabens 2
= YeTaoauTs [[] ¥eranosTe anauanne ofwiail nonsanoi Harpyaka kg
= Ommganme

O Buxon 2 |:| Nenonb3oeaTe aKTUEHYK LITH B Ka4eCcTEE LEHTPA TAMECTH
MHdaHHe
Manka | [ Yeranoeka LTI | ‘ |

T |
Mpoeepxa
S« <> | =

Camynauna
G . CropocTs = _l100% 4@ Hazan, || Oanee B |
o PeankHell poboT

YcranoBure JJId JaHHOI'O 3Ha4YCeHUA L[I/I(i)pOBbIe HJIN aHaJIOI'OBbIE€ BBIXO/IbI.
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UNIVERSAL ROBOTS 14.11 Komanna: BemabiBaomiee OKHO

Komanma mMoxkeT TakKe WCIOIb30BATHCA [ YCTAHOBKU TIOJIE3HON HATPY3KUW MAHUIYJISITOPA
pobora. PerymumpoBka moie3H0# Harpy3Ku MOXKET ObITh HEOOXOIMMA, JJIsT IIPEIOTBPAIEHUST 3AITATHOTO
OCTAaHOBa POOOTA, €CJAU BEC, MOAHATHIA WHCTPYMEHTOM, OTJIHUYUAETCS OT OXKUIAEMOI ITOJIe3HOM
marpy3ku. Ecam aktwsnag LTU me momkna mCmomab30BaThCA B KAUECTBE IMEHTPA TAXKECTH, TO
OTMETKA MOXKET OBbITh CHATA. KCIM NMEHTp TSXKECTH He 33JaH B MPOrPaMMe, TO UCIOJIB3YeTCs
3HAYEHUe, 33JJAHHOE DK yCTAHOBKE. Bbl MOXKETE OIPEe/IEIUTh [EHTP THAKECTH B TEKCTOBBIX IIOJISIX
(Cx, Cy u Cz) wiu npu noMomy Macrepa HoJie3HOi Harpy3ku. Eciu ucnosb3yercs nporpaMma
u3 Bepcuu crapire 3.8 | TO BbI MOXKETe 331aTh 3HadeHue meaTpa tsxecru Ha [ITU. Onnako ecim

BBI 33IaJTM [IEHTD TS?KECTU BPYJHYIO, TO ee Helb3s 33a1arh obparuno na IITU.

Kpowme toro, akrusras IITU moxer ObITH MOANMUIITPOBAHA, ¢ TIOMOIIHI0 KOMAHILI YCTAHOBUTD.
IIpocro nmocraBbTe OTMETKY B 1mOJ€e U BbiOepuTe B MeHi0 oauo u3 cmerneruiit [ITU. Ecmu Bo Bpemsa
nanucanusg nporpammbl aktuBHas LTV nns KOHKpeTHOro JABMKEHUS W3BECTHA, TO MPUMUTE
BO BHUMaHWE U BO3MOXKHOCTH BbiOOpa IITU ma kapre Ilepemecturs (cm. 14.5). IloapoGuee o

koudurypuposanun HazBanuabix IITU (cm. 13.6).

14.11 Kowmanja: BemibiBaoree 0KHO

D ®aiin 12:24:09 CCCC O

Mporpanna | Ycrawosxa | Mepememenne | B/B | Mypuan |

=Ee3 HaZBAHUAS Konanna r/ Tpadnka r Crpyxrypa r/ Mepenenuntie |
[V Movel ~

0 KoHTponsHas_r_1 RETeRESRRERRERA R Lt |Texc1’ |v‘

= ¥cTaHoBWTL -t T

)

o Manet OTobpakasT NpUESL EHHOE HUME cooB W eHME HA 3KpaHeE 1M KW A 38T HakaTna "OK" nonesceaTenem

T Wabnow
¢ W NocrenosatensHoc Ty | ‘
@ flogxon_1

o Touxalllalinona_l MpoCHOTP BCN NBIBAHWLErD OKHE |

= FeTaHoBUTE

= 0% AaHne

0 Buxog_l TUN BCNALIESKOW SN o OKH S

Fo PaznomunTs ° CoobuweHne

9 HauaMsHoelloNox (-. g '

¢ Hanpssnenie ) Suomannel
@ {allonox G Ownbra

@ Blonox

¢ 7 MocnegoBaTensrocTy
0 fonexlliTafiens_2
= ¥eTaHoBUTh —
= QxHAaHRe
0 Bwxof_ 2

= OxuAaHne

WV Nanka

= <nycTol= [ ] DcTaHEENTE BEINDAHEHNE NPOrPAMMEN NPW OT KPEITUW 3TOrO BEMLIESOLLEN O OKHE

= KommenT apnia

= OcTaHoe

= BenisBalilies okHo |

4 Il [l

Rl <> |

(- Cumynauna
4 ) Cropocte e J100% | 48 Hazan, || Danee B |
° FeaneHelll pofoT

BenbiBatoiniee OKHO — 3TO cOODITIeHNe, KOTOpOe OTOOpayKaeTcss Ha dKpaHe MpPH JOCTHKEHNN
[POrPaMMOI KOMAH/IbI, OTBevaomieil 3a ero orobpazkenue. CTUIIb COOOIIEHNST MOKHO BbIOPATH, &

CaM TEKCT BBECTH C IOMOIIIbIO 9KPAHHOM KJIaBuaTypbl. PoboT Gyer 0:Kuaarh, IIOKa H0JIb30BATEN b/ OIIEPaTOP
naxkmer kHONMKY BKOKB® 1mox BCIJIBIBAIOMMM OKHOM, MPEXK/IE€ 9€M TIPOJAOJIKUAThH BBHITOJTHEHUE
nporpammbl.  [Ipu BeIOOpE 3s1eMenTa BKOCTaHOBUTH BBIMOJHEHWE TPOrpaMMbIBi mporpamma

pobora OymeT OCTaHOBJEHA ITPW OTOOPAYKEHUH STOrO BCILIBIBAIOIIEIO COOOIEHUSI.

[Ipumeganue: nuna coobinennit He MOKET MPEBBIMIATH 255 3HAKOB.

CB3
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14.12 Komanma: Ocranos UNIVERSAL ROBOTS

14.12 Kowmanga: Ocranos

& waiin 12:24:09 CCCC 9

MNMporpanna chrauum(a rl'lepelelllemle B/B MHiypHan |

<Bes HazeaHnA> Komanna | lpapuka | Crpyxrypa | Mepemenutie

= KoHTponuHaa_tey -
T Movel
0 KoWTponuHad_T_1 OCTa H OB

= YcTaHoBWTE
Ha 3ToM 3Tane NporpamMma ocT aH SEWBAETCR.

So Manet
T Wabinen
¢ W NocrenosatensHoc Ty
o flogxos_1

o Touxalllafinona_1

= Ve TaHoBHTE

= OxHiaHHe
9 Bwxof_1
So Pa30MN T
0 HauaiuHee oo
9 Hanpannenne
@ HaMonos
@ Bllosox
¢~V MocnegonaTensrocTy
o MonoxllTabens_2
= ¥eTaHoBHTh

= QmudaHne
0 Buxon 2
= O dakiie
W Nanka
= =nycTol=
= KommenTapui

= OcTaHos -

T T ] ]
S]] <> |

CumMynauna
@ N Cropocrs = l100% 48 Hazan, || Danee B
o PeankHell poboT

Ha srom sTame mporpamMma 0CTaHABINBAETCS.

14.13 Kowmanja: Kommenrapuit

Q ®aiin 12:24:09 CCCC 9

Mporpanna | Ycranomka | Mepemewenne | B/B | Xypuan |

<EBe3 HazBaHna= Konanna rrpadnu(a r/Crpylcrypa rl‘lepe-emﬂ.le

v.h'ovej -
0 KoHTpoibHaA_Tody -

¥ Move) KoMMeHTapuu
0 KenTponbhad_T_1

= Yo TaHoBWTE

o Manet
W Watnon BE2AMTE KOMMEHT apWit:

¢V MocnegoBaTensrocTy
o Mogxoa_l
o Toukalllafnona 1l |==

= ¥cTaHoBRTE
= OMmiAaHie
o Buxog_1
o PaisloMN T
o HavafsHoellofox
¢V Hanpannenne
0 Haflonox
@ Blloiox
¢V locregosaTensHoc Ty
o MonomlliTabens 2
= Ve TaHoBH Th
= Oxcianie
0 Buxon 2
= QXM ganne
V RNanka
= <npeToli=
= KommeHTapia -

1 0]

<
Qa)| > |

Cumynauna
@ ) Cropocts =———d_J100% | €@ Hazan, || Dance B |
@ Feancinin posor

JlaeT BO3MOXKHOCTH TTPOTPAMMUCTY J0DABUTH TEKCTOBYIO CTPOKY B MPOTpaMMy. ITa CTPOKA

TEKCTa HE HeCeT HUKAKOW (DYHKIMU IIPU BBIIOJHEHUU IIPOrPAMMABI.
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UNIVERSAL ROBOTS 14.14 Komamma: Ilanka

14.14 Kowmanga: Ilamnka

D @aiin 12:24:08 CCCC 0

Nporpanna | Ycranomka | Mepenemenne | B/B | Mypuan |

=Ee3 HazEaHWA> Komnanpa r’ Fpadnxa |/ CrpyxkTypa rl'lepe-eum.le

Mporpamma pobota -
T Movel
0 KoHTponuHas_Tod n a n Ka

T Movel

0 KoHTponsHaa_r_1 MNanka npenctasnaer cofioih HaBop cTpok Nporpammer
= Ve TaHoBUTS
o Nanet BEenmMTe TekcT, KOTopkill Aon#eH oT ofpawaTsecA B Aepese Npor pamme:
V Watinon
¢ 7 Mocregonatensroc Tl — ‘
o flofxon_1
o Teukalllafinona_l
= ¥eTaHosnTh

Nanka

= O AsHie
0 Bxog_1
o Paiiodi T
0 HavaNbHoellooX
¢ 7 Hanpannenne —
o Hallonox
0 Bllo.nox
¢V lNocsegosaTensHoc Ty
o flonoxlliTabfens 2
= Ve TaHoBH Th

= 0w aH e

0 Buxon 2
= QxunbaHne
% Ranka |
= <nyeroiis - |
4] il | ¥]
|q ||ﬁ|| ” < > | [] Crpuite nanky nepesa nporpammw

Cumynauna
@ ) Cropocts === J100% | 4@ Hazan, || Dance B |
@ reancinin posor

ITanka ucnosp3yercs /i ynops04eHus u 100aBIeHus METOK JIJIs OLPE/IeJIeHHBIX YACTEN IIPOrPAMMBbI,
JIJIsI HABE/IEHNU s OPSAIKA B APEBE IPOrPaMM U [1Jisi 00oJiee y0OHOTO 9TeHrs TPOrPAMMBI U IIePEMEIEHU ST

oo HEd.

[Tanku He BAMAIOT HA MPOrPAMMY U €€ BBIOJIHEHUE.
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14.15 Komanga: Huki

UNIVERSAL ROBOTS

14.15 Kowmanjga:

& ®ain

Lkt

Mporpanna | ¥crawomka | Mepenewenne | B/B | Mypuan |

1z:24:10

cccc @

<Be3 HazBaHua=

Komanna rrpadnu(a r/Crpylcrypa rl'lepe-emu.le

= ¥eTaHoBHTh
So ManeT
V Watinon
¢V fMocnegonaTenurocTy
0 Moaxon_1
o Touwalllanona_l
= ¥ TaHoBH Th
= O fanie
0 Buxog_1
Yo Pazilonci Te
@ HavansHoellonox
¢V Hanpannenie
0 3o no M
@ Blonox
¢~V MocregosatensrocTy
o Monoxllrabens 2
= Ve TalHoBH Th
= OxHiaHHe
0 Bwxof_ 2
= OxMbaHHe
WV Nanka
= <nyeToli=
= KommeH T apuil
= OcTaHos
= Bcnnwbaioliee okHo
= Talimep_1

T Uwmka

4] il | ¥]

Llukn

YKEKITE KOAMYECTBD BEINGAHEHN MPOrPAMME & 3T0M LK

o MoBTopATe BCErAAa

P

CueTunk nosTopoR

[ d

(D MosTop, ecnu suipakenme Herina

P Er——"

Lwnkn_1

[] Npoeepate eeipakenne nocTosHHo

B

0 Camynauna

@ Feancinin posor

IE“E”E“:‘ Cropocts =———d_J100%

| €@noen || pancen |

COS,B;&QT OUKJI KJIIOYEBbIX KOMaH/l IIPOrPpaMMbI. B zaBucumocru or BbI60pa KJIIO4€Bble KOMaH/bl

MPOrpaMMbl Oy IyT 3aKJI0YEHbI B OECKOHEYHBIN IUKJI, B IIUKJI U3 OMIPEIEIEHHOIO YHCJIa TOBTOPEHU
W B IAKJI, AeHCTBYIONINi TPU ICTUHHOM 3HAYeHNN ycaoBus. Ilpn co3mannm nmukiia u3 ompeaeIeHHOro

YUucjIa HOBTOpeHI/Iﬁ CO3JaeTCA CICIMuAJIbHAA ITIEPEMEHHAA ITUKJIIA (Ha PUCYHKE BbITIIEC UMEET Ha3BaHUeE

loop 1), KOTOPYIO MOXKHO MCLOJIb30BATH B BbIPAXKEHUAX LUKJIA. DTa IIEPEMEHHAs] LIUKJIA MOKET

nmersb 3Hadenue ot 0go N — 1.

Eciu npu co3mannu nukiia BhIpakKeHne UCIOIb3yeTCs B KAYEeCTBE YCIOBUS 3aBEPIIEHNs, B IIPOIPAMMHOM

obecriegennn PolyScope nmeercss mapameTp /i HEIPEPHIBHON MPOBEPKHU ITOTO BHIPAXKEHUS, ITO

obecrnieamBaer npepbiBanne BruukiaBm B 11000 Bpems npu ero BBIMOJIHEHUH, & HE TOJIHKO TOC/IE

KazK/10ro 1lOBTOPpEHUA.

Bepcus 3.8
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UNIVERSAL ROBOTS 14.16 Komanga: ITomnporpamma

14.16 Kowmanga: [Togmporpamma

D @aiin 12:24:13 CCCC 9

Nporpanna | Ycranomka | Mepenemenne | B/B | Mypuan |

=Ee3 HazEaHWA> Komnanpa r’ Fpadnxa |/ CrpyxkTypa rl'lepe-eum.le

= OxHAaHne - |

0 Buxos_l ] nonnporpaMMa_l Mepennenonats

§ % Paznomin T

o HauansHoellonox MoanporpamMa MokeT YKaZLIEATE Ha halln Ha AWCKE NN MOMKET HaXoAMTECA B 3Toll NporpaMmMe.
¢V Hanpasnenie .
PN NoanNper paMmMel:
o Halonox
o Bflenex ‘-:&Daﬁn He BolbpaH= |
¢ W Nocnegonarensh
o MonoxllTabe 3arpyante dain |

= ¥eTaHoBUTE
= QmuHlaHne
0 Buxog 2
= OM A3 e
¢ ¥ Nanka

= =nycrof=

= KommeHTapwi
= OcTaHoe
= BenwBaioliee okHo
= rafimep_1
¢ 7 Unka
= =nycroli=
El cuenapmis
= yar_2:=2* foree() [ |

CoxXpannTe NoOANPOrpanny | ‘ ¥panenne nopnporpannel

P Bwios Nognporpamma

¢V Ecom ..

[] 0BroenaTe dhaiin noanperpammel 3Toi nporpammoi

MoKa3aTe Aepeso NoANpor PamMMel

|q||ﬁ|| || 4 _____ » | D OTCNEeMUEATE BEIMOAHEHWE NPOr PaMMel

Cumynauna
@ ) Cropocts === J100% | 4@ Hazan, || Dance B |
@ reancinin posor

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

OT CIy4alHbIX U3MEHEHUI ITOAIIPOrPaAMMBIL.

Komannga: Brizos Ilogmporpamma

D ®aiin 12:24:13 CCCC 0

Nporpanma | Ycrawoska | Mepememenne | B/B | Mypuan |

<Be3 = K [ rpad | crpyxrypa | Nepemennsie |

= QMHganmne -
o Buxos_1
P MNognporpamMmMma Bbi3oBa

9 HavafbHeellofox

¢ Hanpapienie EelbepiTe nognpor pammy, KoTopyko Heobxo0 WMo BbIZEATE HaA 3TOM 3T aNe BblINAAHEHWA NPporpaMMel.
o Uaflonox
o Bllonox |I'Innnpnrpamma_1 |'|

¢ T Noene gonatensHoe
© Moo LLTa0end ]
= YeTanosuTh
= Oxuganie
0 Buxog_2

= OxudaHne

WV Manka

= <nycroi>

= KomMMaHT apuit
= OcTaHoe
= BcnAwBaloles oKHE
= ralimMep_1
W Luicen
= <nycToli=
B cuenapuit
= var_2=2* force(] =
[* Buwsos Neognporpamma_1
W Ecom ..
= <ycTol>
Mo gnporpamma_1 - |
4 Il [»]

Sl <> |

Cumynagna
@ . Cropocte = h100% 48 Hazan || Nanee B |
© Feanciwii pebor
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14.17 Komanna: Hasunagenue UNIVERSAL ROBOTS

IIpu BBI30BE MOANPOrpPaAMMBI OYIyT BBIMOIHEHBI CTPOKU TMOAMPOrPAMMBI, & 3aTEM MEPEXOI Ha

CJIeIYIOUIYIO CTPOKY.

14.17 Kowmanja: Hasnauenne

Q ®aiin 12:2412 CCCC 0
Mporpanna | ¥crawomka | Mepenewenne | B/B | Mypuan |

=Ee3 HazpaHnA> Komanpa r rpadnxa r’ CrpykTypa rl'lepe-emu.le
¢V Nocrefosatensioct] a — :

2 MoAxeq_1

S e | | HA3Ha4YeHMne

= VeTanosnTh

= O daHme MpucaaneaeT subpantoil NepeM ] M

0 Bwxof_1
o
o Fasnomiiy MNepeMeHHasn Beipa)xeHue

0 HauaisHoellotom

9 Hanpannenne

Y. ] = |

o Bllonox
¢V MocregonarensHoc Ty | MNepennexosars % |

2 * forcel)
nput
<Bron= - True (HI) False (LO) 9 qm Mpoken
Esc
Output
EroEEe = and or xor not 7 8 9 -
Warisble
s *
<MepemerHan> - = = { ) -3 £ 1 4 5 6
Pose
<P acnon caeHnes - = 8 1 = = . + 1 2 3 0
CrnpamnTs|

Function
<SP YHKLWA> hd "Ec ‘ ’ a

IIpucsoenue 3uadenwnii nepemenubiM. 1Ipyu Ha3HAYeHUU pe3ysIbTaT BHIMUCIEHUS B IIPABON 4acTu
Oyzler TepeHeceH B MEPEMEHHYI0 B JIEBOW 9YacTH. DTO MOXKHO HCIOJb30BATH B KOMILIEKCHBIX

IporpamMMax.
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UNIVERSAL ROBOTS 14.18 Komanga: Ecian

14.18 Kowmanga: Ecan

D @aiin 12:24:13 CCCC O
Nporpanna | Ycranomka | Mepenemenne | B/B | Mypuan |
<Be3 HazBaHua= Komanpa r/rpadnu(a rCrpyxrypa rl'lepe-eum.le
= OXHAaHHe -
0 Buxod_1
&3 Pasrouts Ecnn
@ HauansHoellofox
¢V Hanpapienue E 33BMCMMOCTI OT COCTOAHWS ONPeaSneHHOro BX00a AaTHWKS MW NepemeaHHoll nporpammel ByayT
o Wallonox BLINOIHEHEI A YIOWWE CTROKK
@ Blonox
¢ T Nocnegonatensioc Ecin

0 MonoxlliTafens_
= ¥eTaHoBWTh Dﬂpoaapnrh BEIPAMEHWE NOCT OAHHD
= QMHganmne
@ Buxof_ 2
= QW faHne
W Manka

= <nyeToil=

= KommenT apuit
= OcTaHoe
= BoniwBaliiiee okHo
= raliMep_1
W Unka

= <nyeToli>
El cuenapnis
= yar_2:=2* forcel) —
[P Buzos Nognporparma_1
WV Ecmm ...

= <nycToi>

— | Dobaents MnayeEcnn || ¥ panute MnaueEcnn
Moanporpamma_1 -

4] [l | ¥]

CEE=.
e | I ETrEre

Ucnonp3ys KOHCTPYKIMU KOMAH/IbI €CJIU...MHAYEe, MOXKHO U3MEHUTD II0BeIeHne POO0Ta, B 3aBUCUMOCTU
OT BXOIHBIX CUT'HAJIOB JATYNKOB U 3HAYEHUI [TepeMeHHbIX. Jlis onrcanus ycioBus, Npu KOTOPOM
po0OT cjemyeT BhIPAXKEHUSIM JAHHON KoMaHIbl Eciin, ncnoap3yiite peaakTop Buipazkenuit. Kciam
9TO ycJoBUE OyIeT ONpene/leH0 KaK UCTUHHOE, OYIyT BBIMTOJHEHBI BHIPAYKEHUS TAHHOW KOMAHIbI

Ecin.

Komanma Ecan moxer comep:kaTh HeCKOTHLKO BhIpaxKennit BknaueEcauBm, koTophie MOXKHO
J00aBIATh U yaaasaTh npu momMoru KHonok Jobasuts NaaeEcan n Ynanurs NnageEcin. Komanga

Ecnu moxxeT uMeThb TOJIBKO OAHO BbIpaxkeHue Vuade.

IIpumeaanne: Bor moxkere BeiOpaTh (praxkox IIpoBepsaTs BbIpazkeHne IOCTOSTHHO, 9TOOBI TTO3BOTUTH
MIPOBOIUTH MMPOBEPKY yCJIOBUi KOMaH bl Eciau u Boipaxkenuit MunaveEcun BO BpeMsi BBIMOIHEHUS
CTPOK, COIEPXKAIINXCS B KOMaHIe. Kcjn Bhipaxkenne B KoMaHIe ECin mocie mMpoBEePKU OKAYKETCS

HEBEPHBIM, TO JAJbIe OyIeT BLITOIHEHA MpoBepKa Bbhipaxkennit NuaseEcaun nin Nnage.

CB3
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14.19 Komanga: Cuenapuii

UNIVERSAL ROBOTS

14.19 Kowmanpga: Crenapwuit

B pazzgesre BkKomanmaBmb B pacKpbIBAIONIEMCs CIIMCKE JIOCTYIIHBI CJIELYIONIME [TapaMeTPhI:

& ®ain

Mporpanna | ¥crawomka | Mepenewenne | B/B | Mypuan |

12:2411 CCCC 0

<Be3 HazBaHua=

Komanna rrpadnu(a r’crpylcrypa rl'lepe-emu.le

W Wabnon
¥ locregosaTensHoc Ty
9 Mogxoq_1
o Toukalllafinona_l
= ¥eTaHoBHTh
= OmudaHie
o Burog_1
Fo PazioMnTL
0 HauaMHoellono s
¢V Hanpasienie
o Hallonom
@ Bllosox
¢V MocnenosarensHocTy
0 MosoxllTalens 2
= ¥cTaHoBRTE
= OMmiAaHie
0 Buxonq 2
= OXHAaHHe
T Nanka
= <nycToli=
= KommenTapui
= OcTaHos
= BoniwBalolliee okHo
= Talimep_1
W Lka

= 2nyeroli=

B cuenapnin

4] il | ¥]

Kop cueHapusna

W

Huze MoMHO BESCT M TEKCT, KoTopeli ByneT BeinonHATE URController B kayecTee oA & cLUEHaPWA.

B

0 Camynauna

@ Feancinin posor

IE“E”E“:‘ Cropocts =———d_J100%

| €@noen || pancen |

e DaiiyT TO3BOJIIET COCTABJIATH, MPABUTH W 3arpyxkarh aitnsr URscript.

¢ (CTpoKa MO3BOJISIET COCTABUTH OHY cTPOKY Koaa URscript mpu momoriu pe1akTopa BhIpaskKeHuit
(12.1);

Nucrpykumu no nanucanuio URscript MoxkuHO HaliTH B PYKOBOJCTBE IO CIEHADUAM HA caiiTe

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

Oyukuyu u nepeMenubie, ykasanubie B daiisie URscript, MokHO uCII01530BaTh BO BCEil IpOrpaMme

B PolyScope.

Bepcus 3.8

I1-95

CB3
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UNIVERSAL ROBOTS 14.20 Komanna: Cobbrrue

14.20 Kowmanmga: CobbiTe

D @aiin 12:24:25 CCCC 0
Nporpanna | Ycranomka | Mepenemenne | B/B | Mypuan |
=Ee3 HazEaHWA> Komnanpa r/rpadnu(a |/Crpy|crypa rl'lepe-eum.le
= OxHAaHne -
9 Bwxof_2
= onuganne CobbiTHe
¢ 7 RNanka
= <nycToi= CobkiTHe aHanoruiHo n| . OAHEKD NpK coBLITUA GCHOBH AR NPOrpamMma
= KommenTapuit nponanmkasT paboTaTh BO BPEMA EEINCAHEHNA Koaa cofiiTiA. B BPEMA BEINOAHEHAR cofbi TR HoBLIE

= OcraHos coBLITUA HE QEACTENTENEHEL

= a
BennuBaioiyee okHo E 33BMCMMOCTI OT COCTORHWMS OMPeaEneHHOro BX00a 0aTHMKS WKW NepeMeHHol nporpammel ByayT

= ralimep_1 BLINGAHEHLI CNEgYIoWME CTRoKI

¢ 7 Unen

= enyeroi=

B cuenapniz
= var_2:=2* forcal) —
[P Buwios Noanporpamma
¢V Ecom ..
= <nyeroii=
§ s Manet
WV Wabnon
¢ W lochefosarensif =—
9 Mogxon_3
o Toukalllafinons
= ¥eTaHoBUTE
= OxuHdaHine
0 Buxog 3
[P noanporpamma_1

= 2nyeToli=

%Cnﬁuﬂm |
I T v
Rl <> |

Cumynauna
@ ) Cropocts === J100% | 4@ Hazan, || Dance B |
@ reancinin posor

CO6I:ITI/Ie MOZKHO HCIIOJIb30BATDb AJid OTCJ/IE2KMBAHUA BXOIHOI'O CUI'HaJIa, a TaKzKe IJ1dA BbIIIOJIHEHUA
OoIpeaeJIeHHOro ,ZLGfICTBI/IH 1 yCTaHOBKH HepeMeHHOﬁ, ecin BXO,HHOI71 CUT'HAJI CTAHOBUTCA BBICOKHUM.
Hampuwmep, eci BXOIHOI CHUTHAJ CTAHOBUTCS BBICOKHM, IPOTPAMMA, yIpaBjsgeMas COObITHAMM,
MoOXKeT momoKaaTh 200 Mc, a 3aTeM CHOBa CIEJATh €ro HU3KWUM. IDTO MOMKET 3HATUTEIHHO
YHPOCTUTb KOJ IIPOrpPaMMbl B CJly4dae, €CJd [ePEKJ/IYeHUe Ha BHEUIHEH MalluHe IIPOUCXOAUT
no nepenHeMy (pPOHTY HMMITYJIbCA, & HE MO BBICOKOMY YPOBHIO BXOmHOrO curHasa. Cobbrrust

[POBEPSIOTCS OJIUH Pa3 KaXKIbIil ylpaB/domuii muki (8 mc) .

CB3
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14.21 Komanna: Iorok UNIVERSAL ROBOTS

14.21 Kowmanna: Ilorok

O Pain 12:24:26 CCCC 0
Mporpanna chrauum(a r Mepenew eine B/B MHypHan |
<Bez HazEaHNA> Komanpa | lpapuka | Crpyxrypa | Mepemenuie
= Oxcnfbanine -
¢V Manka MoToK

= <nycToil=
= KommeH Tapuil MoTok npeacTaenAeT cofoli NapannensHyK NPOrpaMMmy, KOTOPSR BLINQAHAST CA O HOBREMEHHD € OCHOBHOM
= Ocrancs nporpammoi. MoTok MOKET BINOAHATE ONEPaL KM BE00 S-BEIB0AE, CHMAATE CATHANL U 380 8BaTE NEPEMEHHEIE,
= BennwBailee okHo
= rafiMep_1
¢V Ui

= <nycroli=

SToNonesHo B C1yHae YNpaeaeHs APYr UMK MAWKWHAEMK Bo BpeMs paboTel poboTa.

B cuenapui
= yar_2=2* forcal)
[ 8wios Nognporparma
¢ V Ecam..
@ <nyeroi= —
¢ oo Manet
W Watbnon
¢ 7 Mocnegonatensn
0 fogxoq_3
0 Touwalllafinona
= ¥cTaHoBHTE | = =
= Cumnganie
O Buxos 3
[P Moanporpamma_1

= =nycTol =

% CoBeiTHe
= <npeToli=>
v mml_l L BeckoHEYHbIE LKkl
1 Il [»]
Qi) | > | Torewens sunanmame nsarsammns

0 Cumynauna
. Cropocrs = l100% | 4@ Hazan, || Danee B |
o PeankHell poboT

[ToTok—3TO mpolece, BHIMTOJHSIOMIMNCS TMapasiebHO ¢ mporpaMMoil pobora. IloTok MOKHO
WCIIO/I30BATH [IJIs1 YIIPABJIEHUS BHEITHEH MATITHHONW HE3aBUCUMO OT MaHUTYIITOPa poboTa. [ToTok

MOXKET B3aMMOZEHCTBOBATE C IPOrPAMMOIi POOOTA C TOMOIIBIO IEPEMEHHBIX M BHIXOIHBIX CHTHAJIOB.

Bepcus 3.8 11-97 CB3
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UNIVERSAL ROBOTS 14.22 Komanga: Ilepeximogares

14.22 Kowmanpa: Ilepexkmouarenn

Q ®ain 1224:28 CCcCC O
Nporpanna | Ycranomka | Mepenemenne | B/B | Mypuan |
<be3 HazBaHWA> Komnanpa rrpadnu(a rCrpyxrypa rnepe-eunue
= Hau nepenanubia -
V Mporpamna pobora MepeknioyaTtens
WV MNepekmoyatent ...
T F Movef

LnA yNpasneHMs NOTOKOM NPor PaMMel MOXHD MCMONE 308 AT s ONEPaTop BETEASHIA, OHIW MOryT
3AMEHWTE CNoMHEIE onepaTopsl Ecam... MHave, ecim 1 Mo#HO NPOBEPATE OMAaNA30H IHS4EHUH
¢V Move) N7 BAWEr 0 BELIPEKEHNS.

0 KoHTpoisHaa_T_1 |=

0 KoHTpoAuHaa_Tou

= ¥cTaHoBHTE
9o NaneT

9 W Wabinon: Keafpa MepaknioyaTans
@ yrenl_1 |
o yrom2_1
0 yrom_l
0 yrond_1

¢ W MNocrefosarensh
@ Mogxoq_1

= Ve TaHobnTE

D CTaHAapTHEIR cly4an

= OxHAaHHe

o Buxod_1 EI Cayuai |He1- Bblbopa |v|

§ % Paznomin T

2 HauaiuHoellonox
¢V Hanpasnenie
o Hilonox
@ Bllonox
¢ 7 Nocregosarensy
0 NosoxlliTaber ¥

1] i ] [ ¥
Qe <> |

r Cumynauna
4 ) Cropocts === J100% | 4@ Hazan || Danee B |
@ Feanchwit pobor

Koncrpykius Oneparop BeTBIICHS MOXKET H3MEHUTD HAIIPABJICHHUE JABUKEHUIT pOOOTA, B 3aBUCUMOCTH
OT BXOJIHBIX CHTHAJIOB JATYMKOB M 3HAYEHUN mepeMeHHbIX. [Ijis onmrcaHus OCHOBHOTO yCJIOBUS U
OTIpEIE/IEHNUsT CAYYAEB, MPU KOTOPHIX POOOT MTOJKEH MEPEHTH K BBIMOJHEHUIO JOMOJTHUTETHHBIX
KOMaHJ JaHHOTO [lepex/rouaresist HCIONB3YHTe pegakTOp Bhipaxkenuii. Eciu Oymer ompeereHo,
9TO ITO YCJIOBHE COOTBETCTBYET OJHOMY U3 JIAHHBIX CIydaeB, crpoku B Komange Ciydait OyyT
BBIONHATHCsA. Ecaun 6pu1 ykazan Caydait o yMOT9aHuio, TO JTUHUA OYIYT BHITOTHITHCSA, TOTBKO

ecyii He OBLIIO HAlIEHO JPYTUX COOTBETCTBYIOIINX CIyUaeB.

Kax prit [lepekmogaress MOXKeT cofep:KaTh HeCKOIbKO KoMan 1 Cirydyan u oy komany Cirydait
M0 YMOJTYAHUIO. BBIKIIOUATEN MOTYT UMETh TOJIHKO OJUH 3K3EMILISAD OMPEIeIeHHBIX 3HAYCHU
Cutygait. Ciydan MOXKHO J00ABUTH € IOMOIBIO KHOIOK Ha dKpane. Komanmy Coydait MOXKHO

YAQJIUTDb U3 3KPaHa AJId 3TOI'O IIEPEeKII0IaTed.

CB3
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14.23 Komannma: Ilabaon UNIVERSAL ROBOTS

14.22.1 Taiimep

& waiin 12:24:10 CCCC 9

MNMporpanna chrauum(a rl'lepelelllemle B/B MHiypHan |

<EBea Hazsanna= Komanna | lpapuka | Crpyxrypa | Mepemenutie
O KoHTponsHad_t_1 -
= Yeranosurs Tanmep
=
o Manet Wamep: p Mamep: spems oToBpakaeTcn B Nep i
V Watinon —
¢V MocregonarensHoc Ty | / | |'ral7|mep_1 |v|
o Mogxon_l
o Toukalllafinona_l
= ¥eTaHoBRTE O 3anyck
= Omndanme @ 0cravon
0 Buxog_l
5> PaZ/loMHTE @ cépoc

o HavafsHoellofox
¢V Hanpannenne
o HaNonox
o Bllonoxs
¢V MocrenosaTensHoc Ty
o Monomllratens 2
= Ve TaHoBH Th
= Oncitfanie
0 Buxon 2
= QXM ganne
WV Narnka
= =nyeToli=
= Kommen T apuil
= OcTaHos

= BcnnwBsioiies okHo

= TaliMep_1 > |
4| [l | ¥
S]] <> |

Camynauna
G . Cropocrs = _l100% 4@ Hazan, || LOanee B
o PeankHeiA poboT

Taiimep u3mepsier BpeMs, HEOOXOIUMOE [IJTsi BBITIOJIHEHUS OMPEIEJICHHBIX IeHCTBUN TPOrPAMMBI.
[IporpamMmvuas mepeMeHHasT COIEPKUT BPEMS, TTPOHIEHHOE C MOMEHTA 3aITyCKa TaliMepa, ¥ 0TOOparKaeTCs

Ha BKIagKax Brllepemennnie B 1 BkBommonmautsBib.

14.23 Kowmanga: [Hlabson

Q ®aiin 12:24:15 CCCC 0

Mporpanna | ¥crawomka | Mepenewenne | B/B | Mypuan |

=Ee3 HazpaHnA> Komanpa r rpadnxa r’ CrpykTypa rl'lepe-emu.le

oo Naner -
V waten LLlabnoH

9 W llocejosaTensHoc
9 Mogxoq_1 1

0 Teukalllafinona_l

LLiabnon NpencTaenset cofoil rpynny NoNoKEHWA N8 BEINGAHEHWA LAKNA.
LUl aB.n1oHEl MOMHO MCMNONE30BATE HE TONEKD AR YIS4KA HA NOALOHE W T. 4.

= YeTaHoBW Th
= Oxnbanne
0 Bwxog_1 MonoMeHnA B CTpoKe JNuuna s
&o Pazilo MK Th
0 HauaieHoe lonox
¢ W Hanpasiedie
o Halonom MonoMeHna B KEaOPaTe Keagppat
9 Bllomex
9V NocnefonatensHoe
0 Monoxllralens

= YeTaHoBnTe MonoweHns B oKkHe Kyb
= Oxnbanne
0 Buxoq_2
= OxHdaHne -
v " o
Manka Crucok nanokeHui Cnmcox - -
= <nycToli> - -

= KommeHT apnit

= 0cTaHoB

= BenawBaloliee okHo
= ralimep_1

W Unkn |
-

L ] |
Qe | <> |

Cumynayna
[ ) Cropocts =———d_J100% | €@ Hazan, || Dance B |
@ Feancinin posor
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UNIVERSAL ROBOTS 14.23 Komanga: IIla6son

Komanmy IITabg0H MOXHO WCIOIB30BATH [IJIsi MUKJIWNYECKOTO MEPEXOAa MEXKY TOJIOKEHUSIMU
B mporpamme pobora. Komanma I[IlabmoH coorBeTcTByeT OZHOMY IMOJOKEHUIO IIPHU KaXKIOM

BBIITIOJTHEHU .

MozkHo 3a7arh OoauH u3 4Yerbipex TunoB Imabsiona. Ilepsoie Tpu, Jlunus, Ksagpar min Ky6
MOZKHO MCIIOJIb30BATH s TIOJIOYKEHU B peryisapHoM 1mabdione. [IpaBuibHble mabI0HbI OPeIe IO TCs
YUCJIOM XaPAKTEPUCTUIECKUX TOUEK, TIE ITU TOYKHU OMPEIEIAIOT MpaHuIls mabmona. g Tuna
JIlunus 310 1Be KOHIEBbIE TOYKH, jisi Tuna KBajpar — Tpu U3 4eThIpex yIJIOBBIX TOYEK, a JIJisi
runa Ky6 910 4YeThipe W3 BOCBMH YIJIOBBIX TOYEK. I[IporpaMMucT BBOIUT YUCIIO MOJOKEHU
0 KaXKJIOMy Kpaio MabJjioHa. 3aTeM KOHTPOJLIEP PO0OTa PACCUUTHIBAET OTIEIbHBIE TIOJOKEHUST

mabJI0Ha, MPOMOPIIMOHAIBHO CKJIAIBIBASA BEKTOPHI TPAHMII.

Eciz mostozkennst, KoTopbie Tpebyercst MpoiTH, He YKIAIBIBAIOTCS B PAMKH ITPABUJIBHOTO MabJI0HA,
MOKHO BbiOparh napamerp CHUCOK, B KOTOPOM OyJeT NPEJACTABJIEH CIIMCOK BCEX I[OJIOXKEHUIA,

YKa3aHHBIX IPOrpaMMucTOM. Takum 06pa30oM MOKHO Peain30BaTh JII00YI0 KOMIIOHOBKY TOJIOXKEHU.

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

Onpepesenne mabona

IIpu BeOOpe mabmona Ky6 orobpasurcs ciemyomnuil SKpaH.

d waiin 12:24:23 CCCC O
MNMporpanna r‘lcrauonxa r MNepeneuw enne B/B MHiypHan |
<Bes HazEaHua=> Komauna | Fpahuxa | Crpyxrypa | Mepemeuntie
&a Manet -

7Y et o yron8_1

0 yron2_1 - |
o yroms_1 | o
o yront_l

0 yrons_1

|

9 yrons_1 | MNMepenecruth clona |
@ yron7_1

)
o yrong 1 /

¢ 7 Nocnegonatenshoc

@ Mofxon_1
@ Teukalllafnona_l|
= YcTaHoBHTE
= QMK ganHe
@ Buxog_1
so PaiioMuTh

@ HavaneHoellonox

¢ Hanpasnenne -~ 8
o Haflonos @5_ __L ] J
o Bflonox B ~
= --.6 o - ~ 7

¢ 7 MocnegosatensHoc

o Mool Tabens s - @
R — 4

= OXHAaHHe l =

O Buxog_2

— ) @ :
= 0w gaHne - A
4 [ I %

Rl <-—p |

(- Cumynauna
& - CHOpOCTE n:@mo% | ‘ Hazanp, || ﬂanee* |
° FeaneHelll poboT

Il ontpeiesierus CTOPOHBI Ky0a B 1radsione Kyb ncrnoib3yoTes 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, & TPETHHl BEKTOP — K3 TOYKH TPH B TOUYKY
yerblpe. KazKIblil BEKTOp pasiessercs Ha KOJUYeCTBO 4uces uHTepBasioB. OupeieneHHas
mo3unus B Mab/I0HEe PACCIUTHIBAETCS MyTEM TPOCTOrO MPOMOPIMOHAIBHOTO CJIOKEHUST BEKTOPOB

MHTEPBAJIOB.
HeiictBus nyst mabaonos JInnusg n Ky6 anajgorudansbr.

[Tpu mepexome MeX Iy MO3UNUSAMHA IMTA0JIO0HA UCIOJb3YeTCsS KOHTpIepeMennas. Vms mepeMenHoit

MOYKHO MMPOCMOTPeTh Ha 3kpaHe komaubl [Ilabson. Ilepemernasi npoxoauT 4depes HOMEPA OT

CB3 I1-100 Bepcus 3.8



14.24 Komanma: Ycuaue UNIVERSAL ROBOTS

0 mo X *xY % Z — 1, cocraBisitoriime HOMepa TO4YeK B mabjone. s ympaBjeHus mnepeMeHHOM

HCIIOJIB3YIOTCA Ha3HAYEHHUA, a CaMy II€PEMEHHYIO MOXKHO HCIIOJIb30BAaThb B BbIPAzKEHUAX.

14.24

Komana: Ycuine

B paboueii 30He poboTa NIPUHYAUTEIBHBIN PEXKUM TTO3BOJISIET BHITIOJHATH COBMEIIEHHE U TTPUJIOKHUTH

ycuiime 1o BhIOPAHHBIM OCsiM. Bce nBrrkeHnsi MaHUILYIATOPa POOOTA 110 KOMAH/E YCHIHe OyIayT
BBIMOJIHATHCS B IPUHYIATEILHOM pexkume. Ecin ABrKeHne MaHUIy1saTopa poOOTa BBITOTHAETCS
B IPUHYIUTEIHHOM PEXKUME, MOYKHO BBIOPATDH OHY WJIM HECKOJIBKO OCEH, 0 KOTOPBIM [IBUKEHUST
MaHUIYAITOPa POOOTA OYIAyT COBMEIIEHbI. MaHuUIyasaTop pobOTa COTTACOBBIBAET CBOU JIBUKEHUS
€ OKpy2Karoleil cpenoil BIOIb Oceil COBMENeHHsi. IJTO O3HAYAET, Y9TO MAHWILYJISITOp PoboTa
ABTOMATHYECKH PEryJaupyeT CBOE MOJIOXKeHHe, 9TOObI co37JaTh Tpedyemoe ycumue. Kpome Toro,
MaHUIYIITOP POOOTa MOXKET CAMOCTOSTEIbHO MPUJIOKUTH YCUINE K CBOEH Cpee, HAIpuMep K

0bpabaTHIBAEMOI JTeTAIN.

[MpunyauTe bLHBIN PEKUM MOYKHO HCIOIH30BaTh, KOrjaa (aktuueckoe mojoxkenne LITU Bmosb
[IPEe/lyCTAHOBJIEHHON OCH HE MMeeT 3HAYEHUs, HO HeOOXOIMMO O0eCIednTh 33/ I[aHHOe YCUIINE BIO/Ib
aroit ocu. Hampumep, ecnu IITU poborta mpoxoguT depe3 H30THYTYIO MOBEPXHOCTD, BIABIUBAET
IV U3BJIEKAET 00pabaTHIBAEMYIO JE€TANb. B NPpUHYIUTEIHHOM PEKUME TAKKE MOXKHO ITPUIOKHUTH
OTIPEJIETIEHHBII KPYTAIINI MOMEHT BOKDPYT 3aJaHHBIX OCEH.

[Ipumeuanue. Bosnb ocu, Ha KOTOPOIt 33/1aHO HEHYJIEBOE yCUJINE, HE JOJI2KHO ObITH IIPEIsTCTBHIA,
TaK KaK MAHUOYJISTOP POOOTA MBITAETCH YCKOPUTH CBOE JIBMKEHUE BJIOJIb ITOH OCH.

Hecmorpsa Ha TO, 9TO Tpw BBIOOpPE OCH TPOBOIUTCS €€ COBMEINEHWE, MporpaMma poboTa BCe
PaBHO MBITAETCS TPOBECTH POOOTA BIOJL 3TOM ocu. TeMm He MeHee, 33 CUeT YIPABICHUS YCUIUEM

MAaHHUITYJIITOP POOOTa MOXKET 00eCIedInTh TpedyeMoe yCUIHe.

BHUMAHUE:

1. He nouyckaiire pe3Koro CHuKeHusi CKOPOCTH HEIIOCPE/ICTBEHHO

repe/; epexo/ oM B IIPUHY/IUTE/IbHBIN DEKUM.

2. He  gomyckajite  pe3Koro  CHM2KEHUsS ~ CKODOCTH B
MPUHYIATETBHOM DPEYKHMe, MOCKOJIBbKY 3TO CHH3UT TOYHOCTH

yupaBJjIeHUA CKOPOCTBIO.

3. He pomyckaiiTe nBuKeHU, TapasljIeIbHBIX OCSIM COBMEIIEHUS,

JI0 TIepeXo/ia B TPUHYAUTETbHBINA DEXKUM.

Bepcus 3.8 1I-101 CB3
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UNIVERSAL ROBOTS 14.24 Komannga: Ycuiue

d waiin 12:24:26 CCCC O
Nporpanna | Ycrawoska | Mepenewenne | B/B | Mypuan |
<Ees HazBaHUA> Komanna | lpapuka | Crpywrypa | Mepemenntie
T . Ycunne

= KommeH Tapuia

=
oo Asrane T H
= BcnALwBalollee okHe

= raiinep_1
¢V Unka
= =nycTof=
B cuenapnin
= yar_2=2 % foreal)
P Buos Meanporpamma
o T ... MporpaMmHan 4acTe Mpw 3Tol KomaHae yownns Byaet
= <hverofis paBoTaTe B NPMHYAWTENEHOM peknme. B pexume
N . yemnus poboT ceeBopHo Nepemeaw aeToA B HanpasneH UK
T oo Naner — B BeIfpaHHOA 0eTann, K KoTopoidl NPHMEHASTCA 384 aHHoe
W Wabnon yeunmne,

¢ W MNocrefosarensH,
@ Mogxeq_3 DNnA TECTUPOBSHWSA PEMMMAE YENNWA BOCNank3yAT eck

//17
KHOMKOR TECTE HIKE B COMETaHMIM € KHOMKOI
o Touxaiaron; Yaunne N
ceofoQHOro NPMEOAA HE NOQESCHOM MykTe 0B yyeHMA.
= ¥eTaHoBuTh
= OxHAaHne .
o Bwrog_3
[P foanporpamma_1

=

% CobirHe .

Y roroxt -
9 = Yewamne -
A T T
S]] <> |

(- Cumynauna
& . Cropocte E————d_J100% 4@ Hazan, || Oanee Bp
o PeankHelin pobor

Bribop merann

B mento Jderasb MoxKHO BbiOpaTh cucremy Koopiuuar (ocu), Koropbie poboT OyeT UCLoJIb30BaATH
npu pabore B IPUHYAUTETBHOM pexXuMe. B 3T0M MEHIO COIep:KaTCs JeTaju, OMpeIeeHHbIE TPU

ycraHoBke (cM. 13.12).

Twum pexxnma yennms

JlocTymHBI YeThIpe Pa3HbIX THUIA PEXKWMa YCUIUS, KaXKIbIl U3 KOTOPBIX OIpeesser Crocod

HWHTEPIPETAINU BEIOPDAHHON J1eTaJiu.

e OObIYHBIN: TOJIBKO OJIHA OCh OYJET COBMEIEHA B PEXKUME YCUIHA. YCUJIUE BJOJb JTOM
OCH MOKHO Oyzmer oTperyiaupoBaTrh. Tpebyemoe ycuime Bcerma OyaeT MPHIAraTbCs BIOJD
ocu Z BwiOpannoit geranu. Tem me menee, nisa geraneit Bk/IunusaBw cornacosanue Oymer

BBITIOJIHATHCA BIOJIb OCHU Y.

e Pama: tun BxPamaBw maer Oostee mmpoxkume BO3MOXKHOCTU WCMOJIB30BAHUS. IJTOT THUIT

1103BOJIAEeT BbI6paTb copMenieHnue u yCuJjime HE3aBUCUMO 110 BCEM ILIECTHU CTEIIEHAM CBO60,B;I>I.

e Touka: mpm BeibOpe Tnma BxToukaBm B pame 3amaunm co3maercs och Y B HalpaBICHUH
or IITU pobora k HavgambHOM TOYKe BhIOpaHHOM mertanu. Paccrogume mexay LITU pobora
U HAYATHHONH TOUYKON BBIOPAHHON (DYHKINHU JOMKHO ObITh He Menbie 10 mm. O6parure
BHUMAHWE, 9YTO paMa 33/a49u OyJeT W3MEHEHA BO BPEMs BBINOJHEHHUS 10 MepPe M3MEHEHUsI
nomoxkennsi LITN pobora. Ocm X m Z pambl 3aJa9M 3aBUCAT OT MCXOTHOTO TMOJIOXKEHUS

BBIOPAHHON JeTaIn.

o JIpukeHue: JBUKEHUE O3HAYAET, YTO PAMa 334291 OyIeT MEHITHCS C HAIIPABJICHUEM JIBUYKEHUS
HOTHU. Ocp X pambl 3ama9u Oymer sBASThCA Tpoeknueil Hanpasienus aprxkenus [ITH na
IJIOCKOCTH, OOpa3oBaHHOi ocsimu X m Y BbiOpanuoii merasqu. Ocb Y Oymer HaXOAUTHCs
MEPIIEHINKYIISTPHO ABUKEHIIO MAHUITYJIITOPA PODOTA, & TIIIOCKOCTh X-Y — BHIOPAHHOI J1eTan.

910 MOXKeT OBbITH MOJIE3HO IpH OJIM3KOM MPOXOJE BIOJIb CIOXKHOIO IyTH, TJe Tpedyercs
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14.24 Komanma: Ycuaue UNIVERSAL ROBOTS

MPUJIOKUTDL YCUINE TePNeHanKyaapuo apuxkennto [ITN.

[Mpumeganune. Ciydam, KOrja MaHUILYJIATOP pobOTa He JBUTAeTCs: ECIu PEeXUM yCUIusd
BBIOPAH IIPU HEMOIBU2KHOM COCTOSTHUU MAHUITYJIATOPA POOOTA, OCH COBMEIIEHNUs OTCYTCTBYIOT,
moka, ckopocth LITU ne Oyaer Boime mynas. Eciwm B ciemyomnmuii pa3 B peXuMe YCUJIUs
MaHUMYISTOP PobOTa CHOBA OyJET HAXOAUTHCS B HEMOIBUXKHOM COCTOSHUH, OPUEHTAIUS
pambl 33madu Oyaer COBIIAJAATh C IOCTEIHUM IOJOXKeHmeM, kKorma ckopocth IITHU Obria

BbIIIE HYJIA.

B ciyuae nocsieinux Tpex Tunos (DAKTHUYECKYIO paMy 3a/a9d MOXKHO IPOCMOTDPETH BO BPEMS

BbIIIOJIHEeH U Ha BKiajike ['paduka (cm. 14.29), ecsin poboT paboTaer B IPUHYAUTEILHOM PEKUME.

Bribop 3Havenust ycusmsi

® MoKXHO yCTAaHOBHUTDH 3HAYEHWE YCUJIUS WJIA KPYTHAIIErO0 MOMEHTA [Jisi OCeli COBMEIIEHUs, a

MaHUIYASTOP POOOTa OTPEryJIUPYET CBOE MOJIOKEHHE, YTOOBI CO3JaTh TPEDyeMOe yCuue.
e JIjisi HECOBMECTHMBIX OCEil MaHWIYJIATOp poboTa OyIeT C/Ie0BaTh TPACKTODPUH, 3aaHHOM

IPOrPaMMOM.

st mapaMeTpoB MOCTynaTeIbHOro ABrzKeHus ycuiue 3a1au0 B Heroronax [H], a nyis Bpamarenbabix

JIBIZKEHME KPYTAuii MoMeHT ykasaH B Heioron-merpax [Hw].

[MPUMEYAHUE:

BrmmonnuTe ciemyroriee:

e Ucnonbsyiite dynkuuio crenapus get tcp force() B

OTAEeJIbHOM IIOTOKE, 4TO0BI CYUTATH IIOKA3AHUE CI)&KTI/I‘-IGCKOFO

YCUJINSA U KPYTHAIIEro MOMEHTA.

e OrperynupyiiTe BEKTOp Ta€qHOrO KJIH0YA, €C/id (DAKTUIECKOe
3HAYEHUE yCUJIMA M/WIM  KPYTSANEro MOMEHTa — HUXKe

TPedyeMoro.

Bribop npenenon

s Bcex oceit MOXKHO 3aJaTh Mpeaes, HO OH OyJeT WMeTh pa3HOe 3HAYEHWE I COBMECTUMBIX

1 HECOBMECTHMbBIX OCeIi.

e Cosmectumbiii: [Ipenenom siBasgercs makcumaibHast ckopocTb ILITU, KOTOpyio MOXKHO pa3BUTh

LUpU JIBUXKEHUM BJOJIb WM BOKPYI ocu. Ejpunuupt usmepenus — [Mm/c| u [rpaj/c].

® HecoBmecTuMmblii: 1IPEIESIOM SBJISETCH MAKCUMAJIbHOE OTKJIOHEHHUE OT TPACKTOPUH IIPOrPAMMBI,

KOTODPOE JIOIyCKAeTCsl JI0 3AlIUTHOrO OCTaHOBa pobora. KEnuuuipr usmepenus — [MM| u

[rpaj).

Hactpoiiku TecToBOrO ycumaus

HpI/I BKJIIOYEHHN U BBIKJIIOYCHUHM KHOIKH TecT m3MeHseTcs rB;(Ef/'ICTBI/Ie IpU HaKaTHUHU KHOIIKHU

cBOOOTHOTO IPUBOIA HA 33 HEH CTOPOHE MOABECHOTO IMYJIbTA 00y Y€HUs BKIIOUEHUE PEKIMA, CBOOOTIHOTO

[IPUBO/Ia WJIU IIPOBEPKA KOMAaH/Ibl YCUIULA.
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UNIVERSAL ROBOTS 14.25 Komanga: Ilmardgopma

Eciu kaomnka Tect BKIOUEHA, TO TPYW HAYKATHU KHOMKY CBODOIHOTO TIPUBOIA HA 3aHEl CTOPOHE
[TO/IBECHOTO Iy/bTa 00ydueHns pobor Oyaer Bectu cebs Tak, CJIOBHO MPOrPaMMa, JIOILIA A0 ITOH
KOMAH/IbI YCUJIMsI, W, TAKUM ODPaA30M, MOKHO OyIe€T MPOBEPUTH HACTPONKH 10 (PaKTHIECKOrO
3amycka mporpaMmbl. Takasi BO3MOXKHOCTH OCOOEHHO TIOJI€3HA MPHU TPOBEPKE MTPABUIHLHOCTH
BBIOOpA COBMECTHUMBIX oceil m ycuywmsi. OmHoit pykoit ymepxkwusaiite IITU pobora, a mpyroit
HaXKMUTE KHOIKY CBOOOHOIO MPUBO/IA U [IPOBEPHTE, B KAKUX HAIIPABJIEHUSIX MAHUILYJIATOP PODOTA
MOZKET JIBUTATHCS, & B KaKUX — HeT. 11ocse 3aKphITHs 3TOro 9KpaHa KHonKa Tect aBToMaTnyecku
BBIKJIFOUHUTCS, & 9TO O3HAYAET, YTO KHOIKA, CBODOIHOIO MPUBOJA HA 33/IHEH CTOPOHE MOIBECHOTO
MyJIbTa, OOYUIEHUsI CHOBA OYIET MCIOIB30BATHCSA JJIsi OOBIYHOTO PEXKUMA, CBOOOIHOTO MPUBOJIA.

IIpumeganne: Kromnka cBobomHOrO IprBoIa OyIeT 1eificTBOBATH TOJIBKO IIPH BHIOOPE TOMYyCTHMOM

byHKINA 19 KOMAHIbI YCUJIUS.

14.25 Kowmanna: [Liardopma

Q oain 12:24:14 CCCC O
Mporpanna r‘lcrauonxa r Mepenew enne B/B Mypuan |
<Bes HazsaHuA> Konanoa | Fpaduxa | Crpyxrypa | Mepemennsie
Sa Manet -
¥ wainon Manet
¢ 7 MocnegonaTensHoc Eiar o apd onepan vy Yinanky pobioT MoseT BBINoHATE 00 WHAKOBYK NOCNEn0BaT &NbHOCTE OBMMEHNA 1
@ Mogron_1 NefcTENG B HECKONLKMY PAIHEIX NONOKEHUAX. STo MokeT BLITL NANE3HLIM ANA YKNSAKA NaNeT U
0 Toukalllafnona_l AHANOrMYHEIX oNepauin. ONepauns yiIanKn cocToMT M3 CIen YW KN 1 emMeH Tos
= YeTaHoBHTL @ NocnenoBaTENEHOCTE APOrPEMMEL AR BRINOIHEHWA B HECKOEKNA Y MO OMEH W R X
= OMHAaHHE @ abnoH, 3agaHHel B BV OE CIKMCKS WA CETHN.
o BHXDJ.I_] ] ﬂ,DﬂOﬂHHTEﬂhHEF nocnenoEaT&neHOCT e NEepen 3IaNYCKOM, KOTOPaf EeINONHASTCA Nepen NepekiMm

nonoHeHnem.
@ [ononHUTensHaR NoCNenoEaT &NeHOCTE NOCNE 338 EPWEH A, KOTOPSA BRINANHAST CA NoNe Nepexona B
nocnegHes NonokeHne,

oo PaifioMuTh
8 HavafsHoellofox
¢ Hanpasnenne
o H3Mono s
0 Blono M
¢V INociedosaTeMaHoc
o Mose sl Tadens
= YeTaHoBHTE
= 0% Janne
O Buxog 2
= QmuHgaHne
TV Manka

=1 KoMMeHT apuil
= QOcTaHos D MocnepoBaT&nLHOCTE NEPE, 2aMNYCKoM

= BcniwBalolles oKHE D MocnepoBaT@NbHOCTE NOCNE 2aEEpWEHNA
= raiimep_1
W Unka
= <veTol s -

[ [

Ry
Rl <> |

(- Cumynauma
4 . Cropocte E—————d_J100% @ Hazan || Danee B
@ Feancwii pobor

Onepanus ILnardopma 1MO3BO/SAET BBIIOJHATDL IIOCIEI0BATENLHOCTD ABUMKEHHI B HECKOJBKHX
MecTax, 33JaHHbIX B KadecTse madona (cM. 14.23). B kaxk10ii mo3uiuu mabIoHa moc/Ie10BaTe/IbHOCTD

JBUKEHUI OyIeT BBIMOIHIATHCS OTHOCUTEIBHO TO3UINH MTA0JI0HA.

Cozmanue mporpamver oneparun BrlLiardopmaBmn
1. Ompenenure mabIoH.

2. Cozmaiite [TociemoBaTesbHOCTD MIATMOPMBI I TOI00PA U PA3MEIIEHNUsT B KaXKI0H OTIeTHHOM
TOYKE. DTa MOCICTOBATEIHLHOCTH OMUCHIBAET, UYTO HEOOXOINMO CIAEIATH B KaXKJIOH MO3UITNN

1abJIoHA.

3. s onpejesienust KOHTPOJIbHBIX TOYEK, KOTOPbIE 0JI?KHbI COOTBETCTBOBATD [O3ULIUAM 11a0JI0HA,

HCHOJIbSyfITe IIEPEKJ/II0YAaTEe/Ib Ha 3KPaHe KOMAaHI IIOC/I€I0BATECIbHOCTH.
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14.26 Komanma: ITouck UNIVERSAL ROBOTS

[TocaemoBarebHOCTD TIATGOPMBI/3aKpernigemMast MocJae10BaTeTbHOCTh

B y3ie [TocnenoBareabHOCTD TaTGOPMBI ABUKEHUS MAHUITYIATOPA POOOTA BBITIOJIHAIOTCS OTHOCUTEIBHO

OJI0KeHust IaTGOpMbI. [1ocIe10BaTETHHOCTE BBIIOIHSIETCS TAKUM 00PA30M, YTO MAHUITYJISITOP
poboTa OKa3bIBAETCs B IIO3UIMY, 33 JaHHON 11a0JOHOM B [I0JIOKEHUH AKOPs /Touke mabiaona. Bee

OCTAJTbHBIE TTO3UITUN OYIyT MEPEMEITEHBI B COOTBETCTBHHU C ITOH MO3UITHEH.

He ucnosp3yiite komanay IlepemecTuTs BHYTPH IOCIEI0BATEHHOCTH, TAK KAK €€ HE YIACTCS

COOTHECTHU C IIOJIOZKCHUEM AKOPHA.

Bxllepes 3amnyckomBib

JlomomHuTebHAST TIOCIEI0BATETLHOCTD [lepen3amyckoM BBITOMHSIETCS HEMOCPEJICTBEHHO Mepe/l

3aITyCKOM OTIepalu. Ee moxno ncmosn3oBars I O KUJAHUA T'OTOBBIX CUTHAJIOB.

BxlIlocae okonuanngaBm

,ZLOHOJIHI/ITeﬂbHaH IIOCIEI0BATEJIbHOCTD HOCJ’[GKOHH& BBIIIOTHAETCA IIOCTIE 3aBEPIIEHUA OIIEPAIHH.
Ee Mmoxm0 ucnoan3oBarh JJId OTOPABKU CUTHAJIA 3allyCKa KOHBeﬁepa, IIOATrOTaBJINBAA MECTO OJIA

caeaytomeit mrar@opMbL.

14.26

Komannma: [Touck

QyHKIWSA TOUCKA C TMOMOIIBI0 JATYUKA OMPEIEseT, TOCTUTHYTO JIM ITPABUIHLHOE TMOJIOKEHUE,
9TOOBI B3ATH HJIH HOJIOXKUTH O0beKT. JIaTdnKOM MOXKET ObITH KHOITOYHOE PeJie, JATINK TABICHUS
WM €MKOCTHBIN JaTduK. ITa (DYHKIUs HpeIHA3HAYeHA i pabOThl CO MTAbEIIMI 0ObEKTOB,
COZIepPKAMINX 00BEKTHI PA3HON TOJIIUHBI, 8 TAKKE JJId CIy9aeB, KOTIA /I TPOrPAMMBI HEBO3MOXKHO

NN CJIUTIKOM 3aTPYAHUTEJIBHO ONMPEAEJINTH TOYHOE TMOJIOZKEeHUe 00BEKTOB.

Vkiaika, PacknanpiBanue

v f o

ag :[i ] Ii

[Ipu mporpaMMupoOBaHUT OMEPAIUN TTOUCKA, JJIs PAOOTHI CO MTADETAMHI HEOOXOIUMO OMPEIETIUTD

HAYAJILHYIO TOYKY S, HAMPABJIEHUE MTabeINPOBAHUs d W TOJIIUHY 00HEeKTOB B TTabesne i.

Kpowme Toro, He0OX0IMMO ONPE/IETUTD YCIOBUE JJIsT JOCTUKEHUS TIOJIOYKEHN S CIIeTYIOIIero mrabess,
# 0CODYIO [10CJIeI0BATELHOCTD IPOI'PAMMbI, KOTOPas Oy/1eT BbIIOJIHATHCH B KAZK/IOM II0JIO2KEHUI
mrabenuposanusi. Heobxomumo TakrKe yKa3arh CKOPOCTh M YCKOPEHHe IS JBU2KEHUsI, KOTOPOe

OyZIeT BBIMOJHATHCS BO BPEMsI OIEPAIIAN IITA0ETNPOBAHIS.
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UNIVERSAL ROBOTS 14.26 Komanga: ITouck

Vikaaaka
& ®aiin 12:24:06 CCCC 0
MNMporpanna rvcrauom:a r MNepeneuw enne B/B MHiypHan |
<Ees HazBaHUA> Komanna | lpapuka | Crpywrypa | Mepemenntie
¥ MporpamMa poGoTa —
T T Movel
& KowmponLsasn_rou Beibop TMNa noucka
¢ W Movel
0 HoHTpofbHad_T_1 Onepauns nowcka 3agasTon
= YcTaHosnTe Ha4aNkHEIM NooKeHWEM § M HanpagneHnem d.
§ o ManeT
T iWafinon
¢ W MNocrefosarensH,

EelbepiTe yknagky WAW packnanbBaHue.
@ flogxoq_1 P Ly B A

o Toukalllabinond ——
= YeTaHoBHTE
= OxHAaHne

@ Bwxog_1

& Mamck Yxnapka Packnapeieanne

= Oxubgane
¢ ¥ Nanka

= <nyeroii>
= KommanTaphii
= QOcTaHoe

= BcnnwBaioiles okHo ‘ ; f @5 f
= rafimep_1
¢V Unka
= <nyerali>
& cuenapnii ) i Ii
= var_1:=...
P 8wz > |
[ 1 []

Qs <-—p |

O Cumynauna
. Cropocte E————d_J100% 4@ Hazan, || Oanee Bp
o PeankHelin pobor

Bo Bpems ykjaaKku MaHUITYISTOP POOOTA IEPEMEIIAESTCS B HAYAIbHOE TOJIOKEHNE, & 3aTEM JBUTAETCS
B ITPOTUBOTOJIOKHOM HAIIPABJIEHUH, BBIMOIHSS MOUCK CJIEIYIOIETO MOIOKEHNS IITA0eTUPOBAHIIS.
ObHapy?KUB 9TO HOJIOKEHUE, POOOT 3AIOMUHAET €r0 ¥ BBIIOJIHSET CIEIUATBHY IO TOCIEI0BATEbHOCTD.
Ha crenyromem kpyre poboT HAYMHAET MOUCK C 3AIMIOMHEHHOTO IMOJIOXKEHHUs C IAarOM, PABHBIM
TOJIIMHE OObEKTA, B HAIPABICHWM YKJIAJKW. YKJIAJIKA 3aBEPIIMAETCH, KOTIa BBICOTA MITaOesIs

MPEBLINTACT 3aJJaHHOE YNCJIO, UJIN TIPU TToJavue CUTrHaJla JAaTIYUKOM.
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14.26 Komannma: ITouck UNIVERSAL ROBOTS

PacknanoiBanue
& waiin 12:24:06 CCCC 0
MNMporpanna chrauum(a r MNepenew eine |/BI_B|/ MHiypHan |
B MEEREITES Konauna | Tpagmxa | Crpyxrypa | Mepemenusie
WV MporpamMa poBoTa | = |
? 7 vy PasznoxwuTtb é
0 KoHTpofkHag_Toy
o T Movel Mpw packnageieaHuy obbekTel M3BNeKalOTCA M3 WTaBens No ogHomy.
© KoWTpoAsHan_T 1 LLTabens cnpenendeTon CIEAYVIOWAMA NAPAM ST RAMIA: f R f
= ¥cTaHoBNTE s: HavankHoe nonokeHne 2
9o Maner d HanpaeneHwe wtabens d
W tiabnon i TonwuHa obtexTa
¢ W NocnefosaTeH Ii
o Moaxog_1 _9
o Toukalllabnons
= Yo TaHoBUTE
= OxHaHHe
@ Bwxog_1
9 oo Pa3NoMMTE

0 Hauanuoellonox
0= Hanpasnenwe
o= MMocregosarensh,
= Cuwmnganne

¢V RNanka

= <nycToli=

——| Cnenwviowes nonoxeHne HaoeHo, Kor g a

= KomMMeH T apu i
= QcTaHoe

Tomunna obbexra 06w ne napanerpe
= BennwBaoles okt - 1 P L

= rafimep_1 T CHOPOCTE MHCTPYMEHTS 250 mmis
9V Umen

ol - YckopeHne MHETPYMEHT & 1200| mmys?

I D [] MoenenoaarentHoers nepen 3anyckom

1
Q][] | Dnocrenesarenmocr nocre samepuesn

o Cumynauna
. Cropocrs = _l100% 4@ Hazan, || LOanee B |
o PeankHeiA poboT

| BOCCTaHOBNTE HACcTPOHKH MO YMONY 3HHID ‘

Bo Bpewms packiaabiBaHus MAHUITYISTOP POOOTA IEPEMEINASTCS B HAYAJIbHOE TOJIOKEHNE B 33 IAHHOM
HAIPAaBJIEHUH, BBITMOJIHSIS TIOUCK CJIEIYIONIEr0 OObeKTa. YCJIOBUE HA IKPAHE OMPEIEISIeT TOCTUKEHIE
caemymoiero oobekra. OOHAPYKUB ITO LOJIOXKEHUE, POOOT 3aIIOMUHAET €10 U BbIIIOJIHIET CIIeIUAILHY O
TIOCTIEIOBATETHHOCTD. Ha ciemyroriemM Kpyre poboT HATNHAET MOMCK C 3AIIOMHEHHOTO TOJIOKEHHUS

C IIaroM, paBHBIM TOJIIITAHE O6"beKTa,, B HallpaBJICHUN YKJIQJKW.

Haganbnoe nonoxxenne

HaganbHubiM 0T02KEHTEM HA3BIBAETCS TOYKA, B KOTOPO HAYMHAETCS OTePAIUs IITA0eTMPOBAHNUS .
Ecnmu maganbHOE TOIOXKEHNE HE YKA3aHO, MTA0eJINPOBAHNE HAYMHAETCS B TEKYIIEM TIOJIOXKEHUU

MAaHHUIIyJIITOpa podora.

Bepcus 3.8 1I-107 CB3

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



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

UNIVERSAL ROBOTS 14.26 Komanga: ITouck

Hanpasyienue
@ @aiin 12:24:06 CCCC O

MNMporpanna rvcrauonxa r MNepeneuw enne rBJ_B‘/ MHiypHan |

<Be3 HazpaHua> Komanna | lpapuka | Crpywrypa | Mepemenntie
¥ MporpamMa poGoTa —

¢V Movel

o Konmpamsan_vou HanpaeneHune
¢V Movel

0 KoHTpokHad_T_1 Hanpasnenne sagasTca nuAnsi mexay nanokernam LT ABYX KOHTponkHLIx Tousk,

= ¥cTaHoBHTE

°
¥ e flanet [] ocraHosuTe nocne mm
W Wabinon

¢ W MNocrefosarensH,

I:‘ QETaHoBUTE, KOroa

@ Mogxeq_1
© Touxalllabnond

= ¥eTaHoBuTh

= OxHAaHne
o Burog_1
§ &% PaznomnTE
0 HauaMHoelloiomx
o= %7 Hanpasnenwe
o= W MMocregosarensh,
= QM gaHHe
¢ 7 Nanka
= <nycToi=
= KomMMeH T apwi

= Ocramos Obuwne napanerpe

= BenAuwBaiollee okHe
CHOPOCTE MHCTPYMEHT & 10 mmis

= Talimep_1

¢ W Unka YCKOPEHWE WHCTPYMEHT A 1200[ mmis?

= <nyeroil= =
4 [ | ¥ "

| BoCCTaHOBHTE HACTPORKH N0 YMONMaHHID |

S]] <> |
(- Cumynauna
& N Cropocte E————d_J100% 4@ Hazan, || Oanee Bp |
o PeankHelin pobor

HampaBienne 3amaercs IByMsl TOJIOKEHUAMA U PACCIATHIBAETCS KAK PA3HOCTH TIOJIOKEHWH OT
nepBoit IITU nonoxennit mo sropoit IITU momoxennii.

IIpumedganue: Ilpu pacuere HanpaBieHUs HE YYUTHIBAETCS OPUEHTAIMS TOYEK.

Bblpa)KeHI/Ie CJIeAYIOIIEero IoJo2KeHud IHT&6€JII/IpOBaHI/IH

ManumnynsaTop poboTa IBUKETCS BIOJIb BEKTOPA HAMIPABJIEHNST, HETPEPHIBHO MTPOBEPSIST, HE TOCTUTHYTO
JIn cjIeyioiee mosioxkenue mrabenupoBanus. Eciau Beipakenne Oyier Onpe/iesieH0 KaK HCTHHHOE,

BBITNIOJTHAETCA CIIeIHaJIbHaA ITOCIeI10BaTEeIbHOCTD.

BxlIlepen zanmyckomBm

HonomaurenbHas mocae0BaTebHOCTh [lepen3amyckoM BBITOTHSAETCS HENOCPEICTBEHHO Mepe/T

3allyCKOM OIl€paln. Ee moxno ncmosn3oBarh A9 O2KUJaHUA TOTOBBIX CUT'HAJIOB.

Bxllocae okonuanngaBimn

,HOHOIIHI/ITG.HBH&H IIOCIE10BATEJIbHOCTD HOCJIGKOHH& BBITIO/THAETCA IIOCJI€ 3aBEPIICHN A OIIEPDAITUuA.
Ee mo:xH0 ncmoin30BaTh JJId OTOPAaBKU CUTHAJIA 3allyCKa KOHBeﬁepa, IIOATrOTaBJINBAA MECTO IJIA

CJIEYIOIIETO TITA0E.

[TocaemoBaTeIbHOCTH TOAGOPA,/ PA3MEITeH NS

ITocnenoBarTeabHOCTH TOAOOPA/ PA3MEIIEHHS — TO CHEHAIbHAS TOCIEI0BATEILHOCTE TPOrPAMMBI,KOTODAst
BBITIOJTHSIETCST B KaYKJOM TIOJIOYKEHWY MTabeINPOBAHNS, KAK U B CIydae ¢ oneparmeii maardopMbl

cm. () .
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14.27 Komanja: Orciiexkupanue KoHseiiepa UNIVERSAL ROBOTS

14.27 Kowmanyga: Orciexkupanne KoHBeiiepa

Pobor MoxKeT OLITH CKOH(pUTYPHUPOBAH IJisi OTCICKHBAHUS JBUKEHUS CKOHQMUT'YPHPOBAHHOTO
koueeiiepa. Eciu onpenenentoe npu ycranoBke OrciieknBanne KOHBeepa CKOH(MUTYPUPOBAHO
MPaBUJILHO, POOOT CKOPPEKTUPYET CBOW JBUXKEHWs, YTOOBI CJI€JI0BATh 33 KOHBEHepoM. Y3es
nporpammbl OTcsekuBanme Konseliepa jnocryies u3 Briajaku Macrepa Bo Bkiajike CTpykrypa.
Bce aBukenns B paMKax JaHHOTO y3J1a PA3PEIIeHbl BO BpeMs OTCJIEKMBAHUS KOHBEHepa, HO OHU
OTHOCATCA K IBUKEHHUIO KOHBellepHoil JenThl. HacTpoiika oTciiexknBanus KOHBeliepa BO BKJIAJIKE
Veranoska (cMm. pasgen 13.13) npemocrasssier omuu 1jist KOHGUTYPUPOBaHEs po0OTa HA PAbOTY
C KOJIOBBIMHU JIATYMKAME a0COJIIOTHOIO II0JIOKEHUS U IPUPAIIEHUst (MHKPEMEHTAJIbHbBIE), & TaKKe

JIMHENHBIMA U KOJIbIIEBBIMA KOHBEHepaMu.

14.28 Kowmana: CKpbITh

VerpaneHHbIE CTPOKH MTPOTPAMMBI OY/Iy T MPOIYIIEHBI IPY BBHIMTOJIHEHUH TPOTPAMMBI. YCTPAHEHHY IO
CTPOKY B JAJIbHEHIIeM MOXKHO BEePHYTh. LaKuM CIIOCOOOM MOXKHO OBICTPO BHECTH M3MEHEHUs B

MpOrpaMMmy, He Pa3pyIias ee MEPBOHAYAILHOE COIEPKAHNUE.

14.29 Bkuajka BxI'paduxkaBm

& ®ain 12:24:58 CCCC O

Mporpanna | Ycrawomka | Mepemewenne | B/B | Mypuan |

<besz HazBaHWA> Komanpa Fpadnxa r/Crpyxrypa rnepe-emﬂ.le |

lau nepemenutie L~ & & & A
Mporpamma poboTa
W MNepekxmoyatent ... W
T Move]

0 KouTpoiuHad_Tou i
W MoveP . D

0 MepemeHHas B

0 KoHTpoasHad_T_1

¢ 7 Nepemeennekpyra
0 uepe3s_rouky_1

0 KoHeYHad_Toyk_1

= ¥cTaHoBWTE —

oo Manet

¢ W Wabinon: Keagpar
o yronl_l
o yronz_l

o yrom_1
o yrend_1

¢V NocrenosarensyocT
@ Mogxoq_1
0 Toukalllabnona_1

= Ve TaHoBuTE

= OxHAaHne
0 Burog_1
s Paziomn T

0 HauaMHoelloiomx

HanpasneHine
4] il | ¥]

Qe > v
e I LI KT

I'paduaeckoe npencrapnaenne Tekyineil mporpammbl pobora. Tpaekropust IITU orobpazkaercs
B TPEXMEPHOI MOJENH, B KOTOPOil CErMEHTHI JBUXKEHUS MMOKA3AHBI YePHBIM IIBETOM, a CErMEHTDI
KPYTOBBIX JIBUKEHUI (MEpexXOabl MEKIYy CerMEHTAMU JBUXKCHUS) — 3€JICHBIM. 3€JIC€HBIE TOYKN
obozuagaior nomoxkenns IITU B Kazxk10if KOHTPOJIBHOM TOYKE IPOrpaMMBbI. T pexMepHoe n300parKeHme
MAaHHUITYJIATOpa POOOTa MOKA3BIBAET TEKYyIllee IOJIOKEHNEe MAHUIYIATOpa podoTa, a 3aTeHeHHbIe
YYIACTKHU MaHUITYISTOPA POOOTA OKA3BIBAIOT, TTO KAKON TPAEKTOPUN MAHUITYJISITOP pOOOTa COOMpaeTcs

nepeiT K KOHTPOJIbHON TOYKE, BLIOPAHHOIN B JIEBOH 9aCcTH SKPaHA.
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UNIVERSAL ROBOTS 14.30 Bxnagka BkCrpykrypaBm

Eciu rexymee nomoxkenne LITU pobora 6,113K0 K Tpeaeaam mIoCKOCTH 6€30MacHOCTH HJIH IIJIOCKOCTH
cpabaTbIBaHus, UM OPHEHTAIMS HHCTPYMEHTa poboTa O/M3Ka K Ipeeay TPAHUILI OPUEHTAIINH
uncrpymenta (cm. 10.12)6yaer orobparken TpeXMEPHbBIA IPees IPAHMUIL.

[Ipumeuanue. [lpu BbIMOSHEHWH TPOrpaMMbl POOOTOM, BH3yaau3allus MIPEIEIOB IPAHUIL OyIeT

OTKJIIOYE€HA.

IIpenennsr mmockocTr GE30MACHOCTH OTOOPAYKAIOTCS YKEJITHIM W YEPHBIM I[BETAMH C HEOOJIBION
CTPEsIKOH, ODO3HAYAIONIEH HEPIEeHINKY P K IIJIOCKOCTH — CTOPOHY ILIOCKOCTH, HA KOTOPO#
pasperero no3uimonuposanue [ITU pobora. IlnockocTu cpabaTbiBaHus OTOOPAKAIOTCS CHHAM
U 3€JIEHBIM I[BETAMU C HEeOOJIBINON CTPEJIKOl, YKA3bIBAIOIIEeH HA 9acTh IJIOCKOCTH, HA KOTOPOit
AKTUBHBI TIPEJIEJIB HOPMAJILHOTO pexkuma, (cM. 10.6). TIpemes rpaHuIlbl OpUEHTAIIMA HHCTPYMEHTA,
0003Ha49aeTCs MIaPOBBIM CEKTOPOM C BEKTOPOM, 0O03HAYAIONIMM TEKYIILy 0 OPUEHTAIUIO HHCTPY MEHTA
pobora. BuyTpenHsig 9acTh CeKTOPA SABJISIETCH PA3PEIEHHON 00/I1aCThI0 OPUEHTAIINN HHCTPYMEHTA,

(BekTOpA).

Ecnu nenesoit IITU pobora Gosbitie He HAXOAUTCH BOIU3U MIPEIEIA, TPEXMEPHOE MPE/ICTABIEHNE
mepectaer orobpaxkarbesa. Ecau IITU mapyrmaer winm HaXOIUTCS CIUIIKOM OJIM3KO K TIPEIETy

IpaHullbl, BU3yaJu3alud l1pejesia CTaHOBUTCA KPACHOIO 11BeTa.

TpexmepHy0 MOIETh MOYKHO YBEJIWYWTH W TIOBEPHYTh, YTOOBI BHIOpATH OOJIee YIOOHBIH Yros
0630pa ManwuIyisiTopa pobora. C MOMOIIBIO KHOMOK B MPABOH BEpXHEH YaCTH IKpPaHa MOKHO
OTKJIIOYATh Pa3ndHble rpadudecKre KOMIIOHEHThI TpexMepHoi momenun. Haxkarme HuKHEH
KHOTIKY TIEPEKJII0YAeT BUANMOCTD OJIMKANUIINX TTPeIesioB rpanntl. 1loKa3aHHbIE y3/IbI ABUKEHUS
3aBUCAT OT BBIOPAHHOTO y3jia mporpammbl. Ecmm BeiOpan y3en llepemectuth, orobpasurcs
TPAEKTOPUS JBUKEHUS, OIIPEIeIEHHOr0 3TuM nepemerniennem. Eciu Beiopan y3en Konrponbuas

TOYKA, Ha JUCIIee OTOOpa3saTcs caemyoomue~ 10 3TanoB nepemerenmns.

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

14.30 Bxmagka BkCrpykrypaBm

Q dain 12.24:04 CCCC O
Mporpanna rycrauonxa rl'lepeuememle B/B Mypuan |

<Ees HaseaHuA> [ Komanna | Tpagmxa | Crpyxrypa | Mepemennuie |

W Nporpamma poboTa
= <nycron> PenaKTop CTRYKTYpPbI NMporpamMmel
3anaTe PazMELL eHWE Yana :
BcTaenTe
[ Ocuosuoit | Mononuutenwuo | Macrepa |
Mepewnew enne KonTponsHas ToOMKa
OxunaHNEe ¥ CTAHOBHTE
Bon AbiEarouw ee okHo Ocranoe
KommenTapni Manka
MzmaHuTe
| 4 Nepenecwenne | | Konuposate || Bcrasuts | | CrphiTh ‘
T [ W v— —T—
S]] e

(- Cumynauma
& N Cropocte E—————d_J100% | 48 Haszan || Danee B |
@ Feancwii pobor
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14.31 Bxnanka BxlIlepemennnieBm UNIVERSAL ROBOTS

Ha BKJIQJKE CTPYKTYPBI TPOTrpaMMbl MOXKHO BCTaBUTH, TEPEMECTUTH, CKOMUPOBATH U YIAJUTH

pa3/invdHble TUIIBI KOMAH/I.

Y0661 BCTABUTH HOBBIE KOMAHIbI, BBHITIOJHUTE CJEAYIONINE AeHCTBUS:

1. BoibepuTe cyImecTBYONy0 KOMAHIY TPOrPAMMBIL.

2. YKaKuTe MeCTO JI/Tsi BCTABKK HOBOM KOMAHIbI: Tepe BhIOPAHHON KOMAH/ION NIH TIOCIEe Hee.

3. Hakmure KHONKY THIIA KOMAH/IbI, KOTOPYIO TPEOyeTCs BCTAaBUTH. 1TOOBI BHIIIOIHUTD TOMOJIHUTEIHHY IO

HACTPOIKY HOBOM KOMAaHIbI, mepeiinnTe Ha BKAanky Komamga.

KOMaH,ZLbI MOZKHO TiepeMeIraTh, KIOHUPDOBATH U YIAJATH C TOMOIITBIO KHOMIOK B paMKe PEeJaKTUPOBAHUA.

Eciiu komMan1a umeeT HOAYMHEHHbIE KOMAH/IbI (PsAJ0M C KOMAaHI0i H300pazKeH CUMBOJI TPEYTOJIbHUKA),

BCe IIOAYNHEHHbIEC KOMAaHIbI TaK>Ke 6y,Z[yT nepeMenieHbl, KJIOHUPOBaHbI UJIH YIAJI€HbI.

B HEKOTOPBIX cilydasx KOMAHIYy HE YIACTCS BCTABUTh B TpeOyeMoe MecTo B mporpamme. KOHTPOIbHbIE
TOYKM JIOJIKHBI ObITh BKJIOYeHbl B KoMaHy BxlIlepemectursBib (He 00s13aT€IbHO B MEPBLIX
crpokax). Komauapr UnaueEcau u Unade momkubI pucyTcTBoBaTh nocae Eciu. Kax npasuiio,
nepemerterne kKomana UnadeEcan MoxkeT npuBecTr K HAPYIIEHUIO CTPYKTYPBI porpamMbr. s

HUCIIOJIb30BaHUA IIEPEMEHHBIX CHadaJIa HeO6XO,ILI/IMO IPUCBOUTH UM 3HAYCHHUA.

14.31 Bxkuagka BxllepemennbieBm

D ®aiin 12:24:56 CCCC O

MNporpanma | Ycrawomka | Mepemeuwenne | B/B | Mypuan |

<Bes HassaHnA> [ Komanna | rpagmxa | Crpyxrypa | Mepemennsie
a4 nepemeHHbIe - OYHCTHTE
Nporpanna pobora Enemerrare [ e

T MNepexmovuatens ... pp— 500000

T Move) -

0 KoWTpoikHad_Tou
W MoveP

0 Mepementas
0 KeHTponbHad_T_1
9 T Nepemeluennekpyra
0 yeped Touky 1
@ KoHeyHasds_Toyk_1
= ¥cTaHoBHTE —
o Nanet
¢V WabinoH: Keaapat
o yroni_1
0 yrom_1
0 yrom_l
@ yromd_1
¢ ¥ NocregosarensyocT
@ Mogxeq_1
0 Toukalllabnona_1
= ¥eTaHeBUTE
= OmuHaHie
@ Bwxog_1
o PARIOMNTE

0 HauaMHoel oo s

HanpasneHine

] Il v |
Qlal~| <> |

(- Cumynauna
4 . Cropocre ———d_l100% | 4@ Hazan || Manee B
© Feancwii pobor

Ha Bknaake Ilepemennble 0TOOpazkKarTCs aKTyaJbHble 3HAYEHHUsSI [EPEMEHHBIX B BBIIOJIHAEMO
MporpaMMe, a TaK»Ke XPAHUTCH CITMCOK MEPEMEHHBIX W WX 3HAYEHUN MEXKIY BBIMOJTHEHUSIMU
nporpamMbl.  OHA OTOOpAXKAETCS TOJHKO KOTIA 3aJaHa WHQPOPMAINSA JJI OTOOPAYKEHHWS Ha,
neii. CopTUpOBKa IIePEMEHHBIX OCYIIECTBJIETC 110 UX UMeHaM, B ajipaBUTHOM Hopsiake. Vmena
TIepeMEeHHBIX MPHU OTOOPAKEeHNN HA SKPaHe comep:kaT He boree 50 CHMBOJIOB, & 3HAMEHNS ITEPEMEHHBIX

— He 6osee 500 CUMBOJIOB.
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UNIVERSAL ROBOTS 14.32 Komanga: Vaunpanmsanis HepeMeHHbIX

14.32

Komanna: Muanmuanusanus nmepeMeHHbIX

D oaiin 12:24:27 CCCC 0
Nporpanna | Ycranomka | Mepenemenne | B/B | Mypuan |
<be3 HazBaHWA> Komnanpa r/ Fpadnxa r CTpyKTYpa r/ MNMepemennie |
= Hau nepemenutie -
FpaMm. o
V Mporpauna pobota NcxonHble 3HA4YeHUA nepemMeHHbIX
9V Movel
o KoHTpoabHaf_To4
T Move]
¥ ert_1=0
0 KeHTponhHas_T_1 =
=3 YeTaHoBHTh = ot 2=0
§ oo Manet .
oW Wabnon: Ksagoa OTCYTCTEYET HAYANLHOE 3HAaYEHNE NepemMeHHol var_2
@ yrenl_l1 OTcyTcTEYET HAHANEHOS 2HAYEHNE NepemanHol Lnkn_1
o yrem2_1
o yrom_L WHTepnonupoea_ 1= 0.0
0 yrond_1 | |oTcyTcTEyET HavanEHoR ZHAMEHME NepeMeHHOIl pacnonomeHne 1
9 W Mocregosarensh, .
o Moaxod.1 OTEyTETBYST HAYANLHOS ZHAYSHNE NapaMeHHol pacnonokeHine_2
o Touxalllanond OTCyTCTEYET HEHANBHOE 3HAYEHWE MEPEMEHH O pacnonokeHne_3

= VeTanoBuTs L.
o O OTCYTETBYET HAHANBHOS SHAMEHNE NepeMenHoil Taimep_L
it fanime
0 Buxon_l1
§ oo PRINGMATE
o Hauansroellotox

¢V Hanpasnenie MNMepemMmeHHasn BbipaxeHne

o Malonox _
@ Bllonow -
¢ W Mocnegosarensh

@ MosoxlliTabe

= ¥eTaHoBnTh -

] I |
QUal] <>

Cumynauna
@ ) Cropocts === J100% | 4 Hazan || Danee B |
@ Feanchwit pobor

D HMecnonezosaTe 3HaYeHWE M3 NpeabIA YW Ero 3anycka

| | Mepenmenosars | ‘ ¥ naneHne BeipameHns ‘

Ha s10M 9KpaHe MOXKHO HACTPOUTD LIEPEMEHHbIE JI0 HAYAJIA BBIIOJHEHHUs IPOrpaMMbl (1 JIH06bIX

HOTOKOB).

Bribepure mepeMenHyi0 B CIHCKE IIEDEMEHHBIX, INEJKHYB €€ WJIA BBeIs B IOJIe s BbHIOOpA
mepeMeHHbIX. [t BEIOpAHHOI epeMeHHOM MOXKHO BBECTH BBIPAYKEHNE, KOTOPOe Oy/1eT UCIOIb30BATHC

71 yCTAHOBKM 3HAYEHUS MepeMeHHOM MpHU 3aIycKe TPOrPpaMMbl.

Ecn BoiOpan diazkok Vcrnonp30BaTh 3HAYMEHNE U3 TPEIBIIYIIEro 3aIlycKa, TO epeMeHHast OyaeT
UHUIMATT3UPOBAHA CO 3HAUECHUEM, YKa3aHHBIM BO BKIa ke [lepemennnie (cM. 14.31). D10 mo3BOIUT
COXPaHATH 3HAYEHUS [IEPEMEHHBIX MEXKJy 3allyCKamu nporpammbl. llepemennasi mosydur cBoe
3HaYEHHE U3 BbIPAXKEHUdA IIPU IIEPBOM 3aIlyCKe IPOrpaMMbl, a TaKKe I0C/Ie OYUCTKHU BKJIAJIKU

3HAUEHUN.

Yr0o6bl yIaIUTh IEPEMEHHYIO U3 IIPOrPAMMbI, HEOOXOUMO yKa3aTh JJisd HEE MyCToe UMs (TOJIbKO

npobGen).

CB3
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HacTtpouka pob6oTa ©

‘ Wununannznposars pobora ‘

‘ Hapix ‘

‘ O6HOBNTE ‘

‘ ¥ cTraHoBKa napona ‘

‘ Kannbpoeka 3xkpana ‘

‘ Cete ‘

URSoftware 2.7.0 (Hos 20 2018|

‘ Bpenma ‘

‘ URCaps ‘

Nuannmanu3uposars pobora Ilepexon k sxpany nannmanu3amuun. Cm. 11.5.

fI3bIK 1 equHUIBI m3MepeHus: KondurypupoBaHne si3bIKa U eTHHATL H3MepeHust nHTepdeiica

oJib30BaTesd, cM. 15.1.

Oo6noBIeHne poboTa YcTaHoBka 00Jiee HOBOM BEPCHUU MTPOrPAMMHOrO obecnedenus podoTa,
cm. 15.2.

YcranoBka mapoJist Bo3aMoKHOCTH OJIOKMPOBKY MTPOTPAMMHUPYEMOit 9acT poOOTa OT JOCTYIIa,

JINIIAMHA, ¥ KOTOPHIX OTCyTCTByeT maposh. Cu. 15.3.
Kanubposka skpana Kanmubpoka BicerncopaBm B cerncoprnom sxpanme. Cum. 15.4.

Hacrpoiika ceru Ilepexon x uarepdeiicy ayis vHactpoiiku cetu Ethernet nysa 6s10ka ynpasieHus
pobora. Cwm. 15.5.

Hacrpoiika Bpemenu YcTaHOBKA BPEMEHU U JAThI CHCTEMBI U KOH(DUTYypupoBanue hopMaToB

oTobpazkeHus 4acos, cM. 15.6.

Hacrpoitka URCaps O630p ycranosiennoro URCaps, a Takke ONIUU TO YCTAHOBKE U

yaajleHuio, cM. 15.7.

Hazan Ilepexon K 9KpaHy IPUBETCTBHS.

II-113 CB3
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UNIVERSAL ROBOTS 15.1 £I3bIK v €IMHUIIBI H3MEPEHUS

15.1 3Bk W eIUHATIHI U3MEPEeHUsT

HacTtpouka poboTa ©

Bbibop A3bIKa

‘ VHHuKanzupoeaTk pobora ‘

CrcTama

Knaematypa

‘ It English =

English programming

‘ O6HOBNTE

‘ ¥ cranoexa napons ‘

‘ Bbibop egMHUL nsmepeHus

Kannbpoexa sxpana
o MeTpuyeckne eaMHULE

‘ () TPaoWUNOHHAR SMEpWUKAHCKSR CUCTEMA BLUHNL,

‘ Cete

‘ Bpenma ‘

‘ URCaps ‘

MNepezanycTuTe PolyScope ANA NPUMEHEHWA AZLIKOBE X HACTPOSK

‘ Haaan ‘

Boi6op si3biKa, €uHuL, u3MepeHus U sa3blKa KiaaBuarypbl B PolyScope BblloJIHSETCs HA TAHHOM

KpaHe.

Boibpanubtit Oyzer ucnoab30BaTbCs s BUIAMOIO TEKCTA HA Pa3jindHbIX dKpanax PolyScope, a
TaKKe JIJIs BCTPOeHHOM cipaBku. YcranoBute diaxkok BkIIporpammuposanne uHa anri. s3bikeBb,
9TOOBI UCIOJIB30BATH KOMAHIBI POOOTA HA AHTVIMIICKOM s3bIKe. UTOOBI 3TO M3MEHEHWE BCTYITHAIIO

B cujy, moTpedyercs mepe3arpy3uth PolyScope.

BbI6paHHbIﬁ A3BIK KJIABUATYPbI 6yﬂeT UCTIOJIB30BATHCA BO BCEX BCIJIBIBAIOIIUX KJIABUATYpPaX B

PolyScope.

CB3
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15.2 O6roBUTH poboTA

UNIVERSAL ROBOTS

15.2  O6noBUTH pobOTA

HacTtpouka poboTa ©

‘ VHHUKanK3npoeaTE pobora

‘ H3wm

‘ O6HOBNTE

‘ ¥ cranoexa napona

‘ Kannbpoexa sxpana

‘ Cete

‘ Bpenma

‘ URCaps

O6HoBMTL O poboTa

Monck...

L enknuTe "Monck.. " AAT 330 pY3 KM EINEKa B3 M okHEx 0BHOBNSHAE ANR 3Toro poBaTa.

Onucanne

| ‘ O6bHoBHTE...

ObHOBJIEHUST TPOrPAMMHOIO ObecHedeHust MOXKHO ycraHoBurh ¢ USB-makomnurens. Bcerasbre

USB-nakonuresns u Hakmure [Touck, 9T00bI IPOCMOTPETH €ro cofepkumoe. s BbITOTHEHUs]

obuoBjieHus BhIOepuTe (haiin, Haxkmure OOHOBUTH U CJI€IyHTE MHCTPYKITUSIM.

BHUMAHUE:

Bcerna BbImosiHANTE TPOBEPKY NPOrpaMM MOCT€ OOHOBJIEHUS

ITO. O6uoBmeHME MOMKET TPUBECTH K W3MEHEHWI) TPAEKTOPHil

B IIpOrpamMMax.

Hnst mpocmorpa  o6HOBJIEHHBIX JgaHHbIX 110

HaxkMuTe KHONKY BK7Bib, pacrnosiorkeHHYI0 B IIPABOM BEpPXHEM

yriy rpadudeckoro unTepdeiica. Annaparusie TpeboBaHus

OCTAaIOTCA TEMHU 2K€ U IIPDUBEACHbI B HCXOJIHOM DPYKOBO/ICTBE.

Bepcus 3.8
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UNIVERSAL ROBOTS 15.3 VYcranoska napois

15.3  VYcranoBka mapoJs

HacTtpouka pob6oTa ©

‘ — ‘ Maponb cucreMsl

‘ Hawi ‘ Hesuit napens l:l
‘ ‘ flonTespauTS nesnd napen: :l

0bHoBNTL

‘ ¥ cTaHoBKa napons ‘

‘ Kannbpoexa 3xkpana ‘

‘ Maponb cucteMbl 6esonacHoOCTHU

‘ Bpenma ‘

Hoswia napen: l:l
URCaps .
Mon TESpAMTE HoBLIA Naponk

| |

Ilomnep:kuBaerca ucnosb3oBanue AByX maposieit. llepsbrit naposb sBisieTcs HEOOA3aTETbHBIM
CHCTEMHBIM I1apoJieM, KOTOPBIN NIpeJHa3HadeH /714 IPeJ0TBPAIeHN C/Iy4aeB HECAHKIIMOHUPOBAHHOTO
U3MEHEHUs YCTAaHOBKU poboTa. B ciiydae ycTaHOBKM TApOJIs CUCTEMBI TPOTPAMMBI MOYKHO OyIeT
3arpy’kKarb U BBIIOJIHATH O€3 1aposid, HO JJjisd CO3/IaHUs WA M3MEHEHHs LIPOrpaMM oTpedyercs

BBOJI, IIaPOJId.

Bropoit maponn aBisgercsa oba3aTeIbHBIM MaposeM 6€30IaCHOCTH, BBO, KOTOPOro Tpebyercs s

M3MEHEeHUs KOH(PUTYPAIUH OE30MaCHOCTH.

IMPUMEYAHUE:
s w3venenus KOHMUrypaluu 0e30macHOCTH Tpedyercs 3a7arTh

mapoJIh 6E30MacHOCTH.

BHUMAHIUE:
Cosnaiite maposb CHCTEMBI IS TpeI0TBPAITIEHAS

HECaAaHKIIUOHUPOBAHHOT'O U3MEHEHUA YyCTAHOBKN po60Ta.

CB3
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15.4 KanubposKa sKpaHa UNIVERSAL ROBOTS

15.4 KanubpoBka sKpaHa

X

EulBepnTe TOMKY TOMHO 8 LEHTRE CWHErD NEpeKpecTA.

OTmena

Kamubposka cerncopuoro skpana. UTobbl BBHITOIHATH KATHOPOBKY CEHCOPHOTO SKPaHa, Caeayiire
yKa3aHUAM Ha SKpaHe. PeKOMeHIyeTcs UCIOIb30BATh 3a0CTPEHHBIN HEMETATMIeCKUil TIPEIMET,
HAIPUMED, PYUKY C 3aKPBITHIM KOJITAYKOM. ByIbTe TeprenBbl 1 aKKYPATHBI, YTOOBI MTPABUIBHO

BBIIIOJIHUTH KaJIMOPOBKY.

Bepcus 3.8 1I-117 CB3
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UNIVERSAL ROBOTS

15.6 YcranoBka BpeMeHU

15.5 Hacrpoiika cetn

HacTtpouka poboTa ©

‘ VHHuKanzupoeaTk pobora ‘

‘ O6HOBNTE ‘

‘ ¥ cranoexa napons ‘

‘ Kannbpoexa 3xpana ‘

‘ Cete ‘

‘ Bpenma ‘

‘ URCaps ‘

CeTb

BribepuTe cnocob nopgknioyeHna K caTi

@ oHer

O CTaTuyecknil anpec

© core ormonena

x CeTk He NofKnwYeHa!

NMoapobHeie HacTpoiikn ceTn:

IP-appec
Macka nopcaTi:

L= fo yManyaHuie:

OcHoeHoll DMS-cepeep:

AneTepraTneHb DNS-cepesp:

[Tanesb ans wacrpoiiku ceru Ethernet. Coepunenune Ethernet ne rpebyercs st BbIIOJIHEHUs!

OCHOBHBIX (DYHKIIHI pOOOTA, ¥ IO YMOTIAHUIO OTKJIIOIEHO.

15.6 YcranoBka BpeMmeHHN

HacTtpouka pob6oTa ©

‘ Wununanusuposars pobora ‘

‘ O6HOBNTE ‘

‘ ¥ cTaHoBKa napons ‘

‘ Kannbpoexa 3xkpana ‘

‘ CeTh ‘

‘ Bpena ‘

‘ URCaps ‘

YcTaHoBKa BpeMeHMU

@ opmaT BpeMaHm: YCTaHOBMTE Tekyly ee Bpema;

o 24 yacos
(D 12 4acos

YcTaHoBKa OaThl

WCTAHOBWTE TEKYLL YD AATY:

| 20 HoabBpa 2018 r.

PopMaT AaTe:

° 20 HoRbBpA 2018 r

(G 20112018

@ 201118

MepezanycTuTe PolyScope ANA NPUMEHEHWA A3LIKOBLI X HACTPOSK

CB3
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15.7 Ycranoska URCaps UNIVERSAL ROBOTS

VYcraHOBHUTE CHCTEMHOE BpEMS U ATy U HACTPOiiTe (pOpMATHI 0TOOPAXKEHHUST 9acoB. Jachl OTOOPAYKAIOTCS
B BepxHeH 4acTu IKPAHOB 3amycturb nporpammy u IIporpamma pobor. Ilpu kacanum dacos
KPATKO OTOOPA3WTCS TEeKyImas JaTa. UTOObI 3TO M3MEHEHWe BCTYIHJIO B CHIY, HOTpebyeTcs

mepe3arpy3uTh rpadudecknii nHTEp@EHc m0JIb30BATES.

15.7  VYeranoska URCaps

HacTtpouka po6oTa ©

URCaps

AkTueHeie URC aps

‘ Wunumnanusuposars pobora

‘ ) comururcap hellowerld

WHpopmauns URCap

[»

‘ ¥ cranooka napona ‘ URCap name: com.ur.urcap.helloworld
Version: 1.0.0.SNAPSHOT
‘ Developer: URCaps R us Inc.

Contact Info: 123 UrCap Street
Description: This is a description of the UR Cap
‘ Copyright: (R)

‘ Kannbpoeka skpana

License:
Copyright (c) .
All rights reserved.

‘ cens

Bpena |
‘ ‘ Redistribution and use in source and binary forms, with or without -

‘ URCaps ‘ | P | | = o Mepezanycr

‘ Hazap, ‘

B Bepxnem mepedne 0030pa yCTaHOBJIEHHBIX KOMIOHeHTOB npezcTaBier URCaps. Ilpu memuke
na URCap B mosie moz, crimckom Uudopmanus URCap orobpazkaorcs Mera JaHHbIE (BKIOYAL

ums URCap, Bepcuio, JMUeH31Io U T.11.).

[[lenxkuuTe + KHOMKY B HUXKHEH YacTu dKkpana s ycranoBku HoBoro URCap. Bribepute
daitn .urcap. Mlenkaure OrrpbiTh 1 B PolyScope oroGpa3urcst 9Kpan yCTAHOBKH. YCTAHOBUTCS
BeiOpannbiii URCap u mocsie 3Toro mosBuTCst COOTBETCTBYIOIIAs 3aMUCh B crucke. 1lpu ycranoske
win ynaneann URCaps Tpebyercs mepesarpy3ka PolyScope, mosromy kmuomka Ilepesarpyska

Oy/eT aKTHBHA.

Yrobwr ynamurs URCap, mpocro Beibepute URCap B crucke u IIEIKHUTE - KHONKY. [Ipw 3TOoM

URCap nponajier u3 crnucka, HO Bce ere Oyaer TpeboBaThCs Iepe3arpyska.
3HA4OK PAJIOM € 3anuchio B crnucke orobpaxkaer cocrosinne URCap. Onucanue pasimdaHbix
COCTOSTHU PUBEIEHO HUKE:

@ URCap ok: URCap ycraHoBjeH n paboTaeT HOPMAJIbHO.

Ay Cooit URCap: URCap ycTaHOBIIEH, HO He MOXKeET OLITE 3amymmen. O6paTuTech K pa3paboTInKy
URCap.

) Tpebyerca nepesarpyska URCap: URCap ycranoBien n TpeGyercs mepe3arpyska.

Bepcus 3.8 1I-119 CB3
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