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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

Q adaiin 03:15:45 CCcCC O
lMporpaMMa | YcTaHoBka r MepeMewenne | B/B | XKypHan |
Kondmrypayus LITN KoHdurypauuna besonacHocTm
Kpennexne 06Wwwe Npegent r Mpefensl 408 cOMNEHEHWA r [ pPaHnLE r B/B GezonacHocTK
HaCTpOﬁKa BBOA A" ﬁ OMACHO: Mcronb3oBanie napaMeTpos KOHMHIypa L Be30MacHOCTH, KoTopme
BolBOO A OT/MY3TCA OT MapaMeTPOE. OMnpe A& HHEX OLEHKOR DHEKOE MOMET MDMBECTH K
CMSCHOCTAM, KOTOLBE HEYCTRaHHMbM B ,ﬂOC'JBTD‘dHOJR CTEMNEHK, HAKW K QHCKaM,
@ EBesonacHocTe KOTOpHE HENOCTATOYHO CHUMEHB!
MNMepeMeHHLIe
MODBUS BrifepnTe NpenycTaHoBKY Ge3onacHoCTM:
DeTanu .
o Hanbonee orpaHnyeHHLIA HawmeHee orpaHu4eHHEIR
MnaeHbiil Nepexon
OTcnexuBaHwe
KoHBeitepa B Tabiauue codepmaTch 3Ha4eHA BeIBpaHHo A Npe ycTaHoBKM:
EtherNet/IP Mpenen MakcHmyn HopMansueii pexum
Yonave makc: 250 H 150
PROFINET
Mporpamma no MOLWHOCTE Makc: 1000 BT 300
[YMOn4aHuio CKOpOCTh MaKc: 5000 mM/c 1500
]
SRR AT = E B MomeHT Make: 100 Kr m/c 25

| PacwHpeHHbIe HACTPOMKH. .. |

Nk crcTemel BesonacHocTK || Paaﬁnoxupoaan, || ‘(-Jill’]lll(ll[lllH‘JTl- | | n[IIIIIFHIITl- |

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.

Bepcus 3.13 11-5 CB3

Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuineHsr.



Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuimeHsr.

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.

ITepen mepexomom ¢ BKJIAIKU yCTAHOBKH HEOOXOIMMO BBINOJIHUTH IPUHATHE U OTMEHY U3MEHEHUA.

ﬂaHHbIe MU3MEHEHUAd HE BCTYTAT B CUJIYy JO HazKaTNd KHOTTKN HpI/IMeHI/ITb U BBIIIOJTHEHU A ITIOATBEPXKICHU A.

IMoxTrBep:kaeHMe TpedyeT MPOBEIEHUST BU3YAJIBHON TTPOBEPKY M3MEHEHUH MAHUITYIATOPA, podoTa.

B nesisix 6e3onacuocru undopmarus npusegena 8 CU. Ilpumep auasiora noATBepK ieHUsT TPUBEIEH

HHU>Ke.
ATBEPX AeHue NpUMeHeHHol KoHdurypauun bezo HOCT
l/ 06wWmne Nnpegens: |/ MNMpepensl ANA COMNEHEeHUA |/ IpaHny bl rBIB besonacHocTH |/ Mpoyee |
Mpeaen HopManbHbIA pexiM OrpaHHYeHHLIil peXxXuM
Yocuane 150,00 120,00 H
MowHoCTe 300,00 200,00 BT
CKopocTe 1,50 0,75 mfc
MomeHT 25,00 10,00 kr mjc
| MopaTeepanTE KoHdUrypauuw GezonacHocTn || OTKNOHUTE

Takzke, npy MOATBEPKIACHUHU ITPOUCXOIAT ABTOMATHYECKOE COXPAHEHWE M3MEHEHWH KaK JacTb
Tekymeil ycranoBku pobora. JlomonmauTebHas nHGOpMANKsA O COXPAHEHWH YCTAHOBKH POOOTa,

npuBesieHa B 13.5.

10.10 O6mue npemesnt

Ob61mue mpemenbl 6e300ACHOCTH MPEeIHA3HAYEHBI s orpanudenus junHeiiHoil ckopoctu IITU
poboTa, B TaK?Ke yCHUJINsl, KOTOPOE OH MOXKET IPUJIAaraTh K cBoeil cpese. OHU COCTOAT U3 CIIEAYIONIIX

3HAYEHUIA:

Veunme: Ilpenen makcumasibHOro ycmiwms, Koropoe moxker mpusiarars LITU pobora x csoeit
cpeze.
Mormaocts: Ilpemen MakcuMaabHON MEXaHHYIECKOH pabOThl, IPOM3BOAMMOI POOOTOM HA CBOIO

Cpeny, C y9eTOM TOTO, UTO TOJe3Hasl HArPYy3Ka ABJSIETCS JacThio pobOoTa, a He CPeInl.
Ckopocrs: [Ipegen makcumasbHol uaeiiHoit ckopoctu IITU pobora.
MowmenT: IIpenes MaxCHMaJbHOTO MOMEHTa, MAHHUMYJISTOPa POOOTA.
CymecrByer aBa crocoba HACTPOMKU OOIMX HpeienoB Oe3onacHocTd B ycraHoBke; OcCHOBHbIE
HacTpoiKK n Pacimmpennbie HACTPONKH, TTOTHOE OMNCAHNE KOTOPBHIX MPUBEICHO HUXKE.

B mpomecce HacTpoiiku 00IMUX Mpe1e/I0B 0e30TaCHOCTH TOJIBKO ONPEIESIOT TPEIeIbl IS HHCTPYMEHTA,

a He 0DIIMe IPeIeIbl MAHUILYIATOPA PODOTA. DTO O3HAYAET, YTO HECMOTPs HA HAJIUYHUE IIPEIEa
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UNIVERSAL ROBOTS 10.10 OGmue upemesbl

CKOPOCTH, 9TO HE TAPAHTUPYET, YTO HA APYTHE KOMIIOHEHTHI MAHUITYISTOPA pOOOTA OYIyT PACTPOCTPAHITHCS

TaKHe 2K€ OI'DaHuYICHUA.

IMpu naxoxaenun B pexkume CBobomubil mpusoz (cM. 13.1.5) u Kora TeKymasa CKOpOCTh COUICHEHUSI
OTU 6au3ku x npeneny CKOPOCTH, MOJIB30BATEb HOIYBCTBYET OTTAIKUBAIONLYIO CAJTY, BEJIUIUHA
KOTOPOI#i BO3PACTAET 0 MePe MPUOIMAKEHUsT CKOPOCTH K ee mpezery. [Ipuiioxkenune Cuibl MPOUCXOIUT

KOT/Ia TEKYIIasi CKOPOCTh COCTABISAET MPUOIN3NTENBHO 250 MM/s 0T MpeeIbHOI CKOPOCTH.

OcuoBuble HacTpoiiku Ha HaganbHON MOAMaHE U OBIIUX TPEIETIOB, OTOOPAKAEMON B KAIECTBE
9KPAaHa 10 yMOJIYIAHHUIO, PACITOJIOXKEH MOJI3YHOK, COJEPIKAIHi YeThIPe MpPeJOoNpeIeIeHHbIX Habopa
3HAYEHUN IS MPEeIOB YCUJINsI, MOIIHOCTH, CKOPOCTH W MOMEHTA Kak B HopMmajbHOM, Tak v B

OrpaHu9eHHOM peXKUME.

Koukpernbie HabOpb! 3HAUEHWI TOKA3aHbI B rpaduieckoM nuaTepdeiice moab3osarens. [Ipemomnpenerenube
HAOOPBI 3HAYEHUN — HTO TOJBKO HPEIIOJIOKEHHsT M HE JIOJZKHBI 3aMEHSITh COOTBETCTBYIOILYIO

OIIEHKY DHUCKOB.

Ilepekniodenne K pacIiImpeHHbIM HAcTpoiikam Ecim HE oquH U3 IpeaonpeaeseHHbIX HaDOPOB
3HAYEHUI HE MOIXOAWT, HAXKMHUTE KHONKY PacimpeHHble HACTPONKH... i OTKPBITHS SKPAHA

PACIITHPEHHBIX HACTPOEK OOIINX TPEIEIOB.

Pacimmmpentbie HaCTpOHKI

Q aaiin 03:15:45 CCCC O
Mporpamma | ¥cradHoeka rl'lepemeu.teuue B/B | yphan |

Koudurypaius LITH KoHcurypauua 6ezonacHocTm

Kpennenue Oﬁu.l,menpe,qenblr npeAeﬂbIAﬂﬂCOHﬂeHeHMHr V—paHMle\r B/E BezonacHocTH

HacTpoiika BBoga-
BblBOA A&

Npenen Makcumyn H

i pesun  Orp i pexcumn

Younne Makc: 250 H 15 -25 H

I

@ EezonacHocTe

Mepeuennuie MowHocTe Makc: 1000 BT 300 0BT

MODBUS CkopocTe  Makc: 3000 mm/c 1500 -150 mmfc

MomeHT makc: 100 Kkr m/c 2 -3 Kr mjc

II

JeTann

MnaeHblil Nepexon

OTcnexuBaHwe
KoHBeilepa

EtherNet/IP

PROFINET

MporpaMmMa no
YMONYaHuo

3arpy3nTh/COXpaHNT

| OCHOBHbIE HACTPOIIKH. .. |

Nb cUcTeMel BesonacHocTH | Pa3bnokupoparh || 3abnokupoBathb | | MNpUMeHnTL |

B nmammOM 3KpaHe KaxkIblii w3 OOmMUX mpenesoB, onucaHubix B 10.10, MokeT OBITH U3MEHEH
HE3aBUCUMO OT JIPYTUX. YCTAHOBKA 3HAYEHUS OCYIIECTBJSETCS KACAHWEM COOTBETCTBYIONIETO
TEKCTOBOT'O TIOJIs C IIOCJIEAYIONIUM BBOJIOM 3HAdYeHus. Haupbiciliee BO3MOXKHOE 3HAYEHUE I
KazKJ0r0 W3 TPeJeIoB MpUBEeHO B KOJIOHKe ¢ HazBannmeM Makcumywm. Ilpenen ycunmsa moxker
ObiTh ycTanoBseH B auanazone or 100N go 250N, a mpemes MOIHOCTH MOYKET YCTAHOBJIEH B
nuanasone or 80 W g0 1000 W.
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[Mpumeuanue: Ions g npemeaoB B OrpaHUYEHHOM PEXKUME OTKJIIOUEHBI,ECJIN HE YCTAHOBIEHBI
HACTPOIKK cpabaTblBaHuUs LJIOCKOCTH DE301IACHOCTHY U HACTPauBaeMoro Bxoza (noxpobuee cm. 10.12
u 10.13). Takxe, 3navenus npezesnos jiua Ckopocru u Momenra B OrpaHuyueHHOM pexRUMe He

JOJIZKHBI IIPEBBIINTATHh aHAJIOTUYIHBIEC 3HAYCHUA IJIA HopMaanoro pexuma.

OTKJIOHEHHUE U eIUHUIA U3MEPEHUS JJIs KaXKI0T0 TPeIesIa MPUBEIEHBI B KOHIIE COOTBETCTBYIOIIEH
cTpoku. B mporecce paboThl MPOrpamMMbl TPOUCXOIUT ABTOMATHYIECKAS PErYIUPOBKA CKOPOCTH
MaHHUILYJIATOPa POOOTa C LEJIBI0 €€ COXPAHEHUsS B MHTEPBAJIE BBEJIEHHBIX 3HAYEHUI 32 BBIYETOM
orkionenus (cM. 10.4). O6parure BHUMAHKE, YTO 3HAK MUHYCA, DACIIOJIOKEHHbIH [Iepe/| 3HaYeHueM
OTKJIOHEHW I, 03HAYAET TOJHKO TO, 9TO 3HAYEHIE OTKJIOHEHUS] HEOOXOINMO BhIYeCTh U3 (DAKTUIECKOTO
BBEJIEHHOTO 3HaYeHUs. B ciaydae mpesbimenus poboToM mpesena (6e3 ydera JOMyCcKa) CUCTEMa

0E30IACHOCTH BBIIIOJIHUT OCTAHOB Kareropuun 0.

BHUMAHUE:
IIpenen cxkopoctu pacmpoctpansercsa toabko Ha I[TU pobora,
Jpyrue KOMIIOHEHTHI MaHHUMYJISTOPa pob0OTa MOTYT JIBUTATHCS C

OOJIBINIEI, TI0O CPABHEHUIO C 3aJAHHON, CKOPOCTHIO.

[Tepexiiouenne K OCHOBHBIM HacTpoiikaMm Ilpu naxkaruu kHONKY O CHOBHBIE HACTPONKU... OCYIIECTBIISAET(
BO3BpAT K JKPAHY OCHOBHBIX OOIMWX TIPEIEJIOB W BBIMOJIHIETCS COPOC BCEX 3HAYEHUH OOIIMX
npeneaoB a0 Hacrpoiku [lo ymomganuio. B ciy4ae, ecin manHoe aeficTBre MOXKET IIPUBECTH K

ToTepe N3MEeHeHHBIX 3HAYeHH i, OyaeT 0TOOparKeH TUAJIOT € TIOATBEPKICHIEM JAHHOTO JAeHCTBU.

10.11 Ilpenennl Ajist cOUICHEHUS

Q ®aiin 03:15:46 CCCC O
MporpamMa | VcradoBska rrlepeueu.teuue B/B | XypHan |
Kondurypauns LT KoHncgurypaumus beszonacHocTm
Kpennenue [ OBLWWe npegent Mpedent 408 COMNEHEHWA r FpaHuLkEl r B/B BezonacHoCcTW
HacTpoiika eBofga-

BO3MOMHE HE3SBUCUMAERA HACTPOMKE KaMOoro M3 cne Ayl MK NpefefoB coMNEHEHW:
BLIBOAA

@ EEannaEnaers 0 MaKCMManEHaRA CKOpoCTh

@ n0wanazoH nonokeHns
MNMepeMeHHbl e

MODBUS

HeTanu Cou [} il pexHn OrpannY eHHbIR PEXHN

MnaeHLlil Nepexon MuHWMyM  Makcimym MuHUMyM  Makcmym

OcHopaHme -363 — 363 ° SR
OTcneXxunBaHue
KoHBeilepa Mnevo 363 — 363 ° +3°/3°
EtherNet/IP

NokoTe <=l7E] = ElH2] - SR
PROFINET

3anAcTee 1 -363 — 363 ° +3°/-3°
NporpaMMa no
YMONHaHNK 3anAcTee 2 -363 — 363 ° +3°/-3°
3arpysuTe/COXpaHnT|  33nacTie 3 363 — 363 ° $3)0( &0

Nb CMCTEMEl Be3onacHoc T Pasbnoknpoeatb || 3abnokupoBathb | | NpUMEHNTB

IIpenesnbr codsienennii OrpaHMYMBAIOT [IBUKEHHE OT/IEIbHBIX COYJICHEHNI B 30HE COYJIEHEHU, TO

€CTb OHHM HE IIPUHAJJIE’KAT IPAMOYTOJILHOI CUCTEME, & BHYTPEHHEMY (BDAIIATEIbHOMY ) TIOJIOKEHUIO

Bepcus 3.13 II-11 CB3
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UNIVERSAL ROBOTS 10.11 IIpenensl ajid cOYIeHEHNS

COUJICHEHUH U UX CKOPOCTHU BpPAIIECHUA. KHOHKI/I—HepeKJIIO‘IaTeHI/I B BerHefI YaCTHUu TIOJIIaHEIN
IIO3BOJIAIOT HE3aBUCHUMO YCTaHOBHUTDH MaKCI/IMaJII)HyIO CKOpPOCTb H ,ZLPI&H&SOH IIOJIOZKEeHuA JId

COYJIEHEHUI.

ITpu naxoxkuenuu B pexkume CBobGouHbiil 1puBoy (cM. 13.1.5) u KOrja rekyluee 10JOKEeHUe Uil
CKOPOCTH COUIEHEHUsA OMM3KHU K MPeaesy, MOJIb30BATENb MOYYBCTBYET OTTAJTKHUBAIONIYIO CHIIY,
BEJINYMHA KOTOPOH BO3PACTAET IO Mepe MpUOJIMKEeHWsl COUJIeHEeHusi K mpeaeny. llpumoxenue
CHJIBI IPOMCXOIUT KOT/IA CKOPOCTH COUJIEHEHHsI COCTABIISET MPUOIM3nTeabHo 20 °/s OT mpeesbHOil

CKOPOCTH HJIX IIOJIOZKEHHE COYJIECHEHUA COCTABJIAET HpI/I6III/I3I/ITeJ'[I)HO 8° or IIpeaejIbHOro I10J02KeHnA.

Jlnana3oH mojIoKeHns 3amsCThs 3 MO yMOJIYAHUIO He orpanunyeH. [lpu ucnoap3oBanuu Kabemei,
MOJIKJIIOYEHHBIX K POOOTY, HEOOXOAMMO CHadasaa CHATHL (dyaxok ¢ Heorpanmdenubiit guama3on

Juist 3anscThs 3, 9TOOBI CHATH HAMPSIKEHUE ¢ KaDesreil v 3aluTHBI OCTAHOB.

Maxkcumaabuas CKOPOCTH Suauennue JAHHOTO TMapaMeTpa onpeaedeT MaKCUMaJbHYI0 YTJIOBYIO
CKOPOCTDb KazKJI0T0 CO1JIeHEHUA. YceraHoBKa 3HAYEHUS OCYIIECTBIAETCA KaCaHhueM COOTBETCTBYIOIIErO
TEKCTOBOI'O II0JIA C IIOCTEAYIOINIUM BBOJIOM 3HAYIECHUA. Hausniciee BO3MOXKHOE 3HAYEHIE IpuBeIeHO

B KOJIOHKE C HAa3BAaHUEM MaKCI/IMyM. Hu OOHO M3 JAHHBIX 3Ha4YEeHUl He MOXKeT BBIXOOUTH 3a

npeaeabl OTKJIOHEHUWA.

ObparuTe BHUMAHWE, 9TO TOJs A mpefesoB B OrpaHWYeHHOM PEXKWME OTKJIIOYEHBI KOTIA
HEe YCTAHOBJIEHBI HACTPOMKM CpabaThIBAHMS TIIIOCKOCTH OE30MacHOCTH M HACTPAWBAEMOTO BXOJA
(oppobuee cm. 10.12 u 10.13). Taxxke, 3navenus upexnenos s OrpaHUYEHHOIO PEXKUMA He

JOJIZKHBI ITPEBLIIIATh aHAJOTHYIHbIC 3HAYCHUA 1A HopMa_anoro pexuma.

OTKJ/IOHEHHE U eMHUIA U3MEPEHU S JJIsd KA2K /100 LIPeesia IPUBEJEHbI B KOHIIE COOTBETCTBY FOLIEi
crpoku. B mporecce paboThl TpOrpaMMbl IPOUCXOIAT ABTOMATHYIECKAS PEryIUPOBKA CKOPOCTH
MaHUIYAITOPa poOOTa C IEIbI0 €€ COXPAHEHWSI B MHTEDPBAJIE BBEICHHBIX 3HAYEHUIN 3a BHIYETOM
orkjonenus (cMm. 10.4). OGpaTure BHUMaHUE, 9TO 3HAK MUHYCA, PACIIOJIOXKEHHDIH T€PE] SHAYCHUEM
OTKJIOHEHHW S, O3HAYAET TOJIBKO TO, ITO 3HAMEHNE OTKJIOHEHUsT HEOOXOIMMO BBIIECTD U3 (DAKTUIECKOTO
BBEJIEHHOTO 3HAYEHWs. B cIydae Ke, €C/i yIiIoBas CKOPOCTh KAKOTO-TO COYJIEHEHHUs MPEBLICHT
BBEJIEHHOE 3HaUYeHue (6e3 yuera J0IycKa), cucreMa 6e30MacHOCTH BBIIOJHUT OCTAHOB KATErOpUn

0.

Hunanazon nmomoxkenns JlaHHBIN 9KpaH MO3BOJISET 33/IaTh IUATA30H MOJIOKEHUN KayKIOTO COUIeHEHN .
YcTanoBKa 3HAYEHU OCYTIECTBISIETCA KACAHUEM COOTBETCTBYIOIIETO TEKCTOBOTO TIOJIS C TIOCIETYIONTAM
BBOJIOM HUJKHEIl W BepXHEl IDAaHWMIl IIOJIOKEHUS CO4YJIEHEHUs. DBBe/eHHble 3HAYEHUsS] WHTEPBAJIA
JIOJIKHBI HAXOAUTHCS BHYTPHU 3HAYEHW, TPUBEIEHHBIX B KOJIOHKe Jlnamna3on u 3Hadenne HuKHEH

I'paHUIbI HE MOXKET IIPEBLIIIATh 3HAYCHUA BerHefI I'PaHUIIBI.

[Mpumevanue: [ons aisa npegenoB B OrpaHndeHHOM PEKUME OTKJIFOYEHBI,ECTH HE YCTAHOBJIEHDI
HACTPOIKHU cpabaThiBaHus IJIOCKOCTU OE30MACHOCTHU U HACTpanBaeMoro Bxoza (moapobuee cum. 10.12
u 10.13).

OTKJIOHEHUE U eUHUIA U3MEPEHUS /ISl KaXKI0ro0 Ipeesia IPUBeIeHbI B KOHIIE COOTBETCTBY FOIIei
crpoku. IlepBoe 3HaveHWe OTKJIOHEHUWE MpETHA3HAYEHO JJId MUHMUMAJbHOTO 3HAYEHHs, BTOPOE
— 719 MaKCUMAaJIhLHOTO. BhIToIHEeHNEe MPOTrpaMMbl TTPEPHIBAETCS TOCTE TOTO, KaK TOJIOKEHWe
COUJIEHEHUsT HAXOMUTCs OMM3KO K TPAHUIE AMAIA30HA, MOTYyYEHHON B pe3yabrare J00aB/ICHHS
[IepBOr0 OTKJIOHEHUS K BBEIEHHOMY MUHUMAJIbHOMY 3HAUYEHUIO U BBIYUTAHUA BTOPOI'O OTKJIOHEHUA
OT BBEJIEHHOT'O MaKCUMAJIbHOTO 3HAYEHN A, ITPU TTPOJIOJI?KEHUH €T0 TIepEMEITEHNS 110 TPOTHO3UPYEMOHi

rpaekropun. O6paruTe BHUMAHUE, 9TO 3HAK MUHYCA, PACHOJIOKEHHBI [Iepe/] 3HAYEHUEM OTKJIOHEHWS,

CB3
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10.12 I'panuup UNIVERSAL ROBOTS

O3HAYaET TOJILKO TO, UTO 3HaAYECHNE OTKJIOHEHN A HQO6XO,HI/IMO BBIYECTH U3 CbaKTI/I‘IeCKOFO BBEIECHHOT'O
3navenus. Ho eciiu mosioxKeHne co9IeHeHust IIPpEeBLICUT BBG,HGHHI)IIZ JAnalla30H, CUCTEMa 0e30IaCHOCTH

BBIIIOJTHUT OCTAaHOB KaTE€rOpuu 0.

10.12 T'panunsr

Ha nanmoit BKIa/IKe BO3MOXKHO HACTPOUTH MTPEIEIbI TPAHUIL U TTPEJIEST MAKCUMAJTHLHO JIOTTYCTUMOTO
OTKJIOHEHHS OPUEHTAIMY HHCTPyMeHTa pobora. Takake BO3MOXKHO 33/1aTh [JIOCKOCTH, AKTUBUPY IO

nmepexos; B OrpaHuyeHHbId PEKUM.

IInockocTu He30macHOCTH MOT'YT UCIOJb30BATHCH JJIs OIPAHUYEHUs JOIyCTUMOM pabodeil 30HbI
pobota mytem coxpanenus nmonoxenns LITV pobora Ha KOPPEKTHO# CTOPOHE 33, JaHHBIX IIIOCKOCTEH
¥ 3ampera MPOXOXKIEHUsT CKBO3b HUX. BO3MOXKHO 33/aTh 0 BOCHMHU IIJIOCKOCTEH 0E30maCHOCTH.
OrpaHudenue OpUEHTAIMA UHCTPYMEHTA MOXKET HCIOJIb30BATHCH Jjist O0eCIIeYeHrsi OTKIOHEHU S

WHCTPYMEeHTa poboTa He DoJiee 9eM Ha 3aJaHHYIO BeJIMYWHY OT 33JaHHOI OPHEHTAIUH.

BHUMAHUE:

VceraHoBKa ILIOCKOCTEH HE30IaCHOCTH IIO3BOJIAET CO31ATh IIPEIEsIbl
tonmbko miagd T — oHm He ABAAIOTCS OOIMMMH IIpEJeTaMu
MaHUIYASTOPa poO0Ta. DTO O3HAYUAET, YTO HECMOTPS HA HAJUIUE
MJIOCKOCTH 0e30MaCHOCTH, 3TO HE TapaHTHUPYET, YTO Ha JIPYTrUe
KOMIIOHEHTBI MAaHUILYJIITOpa poboTa OyayT paclupOCTPaHATHCSI

TaKO€ K€ OI'DaHUYCHHUE.

Konduryparmms KaxKa0ro mpeaena IpaHrIibl OCHOBAHA HA PYHKITUAX, 33JaHHBIX B TEKYIIEH YCTAHOBKE
pobora (cm. 13.12).

[MPUMEYAHUE:
HacrosrenbHO  peKOMEHIyeTCS  BBIIOTHUTL  CO3/TAHWE  BCEX

dbyHKIME,  HEOOXOAUMBIX i KOH(pHUrypamun  TpedyeMbIx

[peJIeJIOB MPAHUI] W MPUCBOUTH WM HAJJIEXKAIIHE HMEHa Tepe]
u3meHenneM Koudwurypamuu 6e3omacuoctu. OOparuTe BHUMAHUE,
MOCKOJIbKY ~THUTAHWE MAHUIYJIATOPA PO0OTa OTKIIOYEHO TIPHU
pa3biiokupoBaHHON BKIaaKe BesonacnocTs, pyuknusa UucrpymenT
(koTopas colepKuUT Tekyliee mosiokenue u opuenrtarmioo [ITU
pobora), a takxke pexum CobGommbiii nmpusog (cm. 13.1.5) GymayT

HeJ/IOCTYIIHBI.

ITpu naxoxenun B pexxume CBobouubiit upuson (cm. 13.1.5) u koraa rexyiee nosoxkenue IITH
pobora 6M3KO K IIJIOCKOCTH O€30MACHOCTH WM OTKJ/IOHEHHWE OPHUEHTAINH WHCTPYMEHTa pPoboTa
OT HEOOXOIMMOIT OpUEeHTAINN OJIU3KO K 33JaHHOMY MAKCHMAJIbHOMY OTKJIOHEHUIO, MOJIb30BATEIh
MOYYBCTBYET OTTAJKUBAIOIIYIO CUJTY, BEIMYNHA, KOTOPOIi BO3pacTaeT mo Mepe npubsuskernws [T
K npegneny. Ilpumoxenune cusibr npoucxomut korga LITU maxomurces npubau3uTeabHo B 5 cm OT
MJIOCKOCTH OE30MACHOCTH WA OTKJIOHEHHE OPUEHTAIIME HHCTPYMEHTA COCTABJISET MIPUOIU3UTETHHO

3° OT 3aJAHHOTO0 MAKCHMAaJIbHOIO OTKJIOHEHMS.

Ecnu nyockocTs HacTpoeHa Ha nepexoa pobora B OrpaHuvdeHHbIN pEXKUM Mpu CpabaTHIBAHUH, TO
MpY ee TIePECeUeHNN MAHUIYIITOPOM PobOTa TmpoucxoauT mnepexon B OrpaHWYeHHbIN peXXuM U

npumMeHenue Hacrpoek 6ezonacnocru Orpanndennoro pexkuma. IliockocTu B pexkume nepexosa
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MNOTYNHAIOTCA TEM K€ IIpaBHJIaM, YTO U OOBIYHBIE MJIOCKOCTH 663OHaCHOCTI/I, 3a HUCKJIIOYEHUEM

TOrO, YTO MAHUIYJIATOP POOOTA MOI'YT IPOXOJHUTH CKBO3b HHUX.

10.12.1 Brpibop rpaHuiipl jias HACTPOUKH

[Mamens 'panuirsr 6€30MACHOCTH, PACIIOJOXKEHHAS B JIEBOM YACTH 3aKJIAIKM, UCTIOJb3YETCS I

BBIOODA IIPE/IeIa I'PAHUIIBI AJI HACTPOUKH.

st HACTPOMKM ILIOCKOCTH O€30IACHOCTU HAXKMUTE HA OJMH U3 BOCHMU 3JIEMEHTOB IIAHEIH.
Ecnm BeiOpanmas miIocKOCTh 0OE30IMacHOCTH yiKe ObLIa HACTPOEHA, COOTBETCTBYIOIIEE TPEXMEPHOe
OpeICTaBJIeHUe ILIOCKOCTH Bbiaesgerca B Tpexmeprom Buae (cm. 10.12.2) cmpasa or JaHHOI
nmanesn. HacTpoiika MmiIockocTH 6e30MacHOCTH BRIMOHSAETCS B pasjene CBo#CTBA MIOCKOCTH

Gesomacuoctr (cM. 10.12.3) B HUKHE 9aCTH 3aKIAJIKH.

Haxxmure snmement I'panniia nHCTPYMEHTA JjIs HACTPOWKY MPEAEIa OPUEHTAIMN WHCTPYMEHTA,
po6ora. Hacrpoiika npesesna Bbinosnsercs B paszese Cpoiicrsa rpanutpl uacrpymenra (cm. 10.12.4)

B HUKHEN JacTu 3aKJIQJIKHU.

Haxkmure kuonky & / JI7Is1 yIIPaBJIeHnsT OTOOparKeHneM TPeXMePHON BU3yaTn3alliy IPeIena,
rpanunbl. B ciydae ak THBHOTO Ipe/iesia Ipanutl, obo3uadenue pexkuma 6esonacuocru (cm. 10.12.3

n 10.12.4) BemosaHsieTcst onHUM U3 cieayomux 3uavkos D/ 8/ / 8.

Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuimeHsr.

10.12.2 TpexmMepHas BU3yaJH3aIusd

TpexMepHBIi BUI 0TOOParKaeT HACTPOEHHBIE TNIOCKOCTH 0e30MaCHOCTH W ITPEIEIa IPAHTIIH OPUEH TAITH
LI KHCTPYMEHTa, PODOTa COBMECTHO C TEKY MM HOJIOKEHHEM MaHUILY1aTOpa pobora. Bee HacrpoeHHbe
9JIEMEHTBI I'PAHHUL, C BKJIIOYEHHON BUAUMOCTBIO (TO eCTh ¢ oToOpazkeHueM 3Hadka & ) B pasuesie

I'panunpr 6€30MacHOCTH 0TOOPAKAIOTCS COBMECTHO C TEKYIIWM BHIOPAHHBIM MPEIEIOM T'DAHWIL.

(AKTUBHBIE) TIPEIEBI [JIOCKOCTU GE30HACHOCTH OTOOPAKAIOTCS YKEJATHIM U YEPHBIM IBETAMH C
HEOOJIBITION CTPEJIKON, 0D03HAYAIONIEH MEPIEHIUKYJ/ISIP K MJIOCKOCTH — CTOPOHY IIJIOCKOCTH, Ha,
KOTOPOIi pazpererno nosnnuonnposanne LITH pobora. IlnockocTn cpabaTbiBanms 0003HATAIOTCS
CHHUM ¥ 3€JIeHbIM IBeTaMu. HebombImoit cTpenkoit 0003HadeHa CTOPOHA IJIOCKOCTH, KOTOpas He
BbI3bIBAET nepexon B OrpanwdeHHbiil pekuM. Ecau miockocTb Ge3omacHocTH ObLia BBIOPAHA
HA TTaHEJW CJIeBa OT 3aKJAJIKW, TO MPOUCXOIUT BBIIETEHHE COOTBETCTBYIOIIETO TPEXMEPHOTO

npeacrapjieHud.

[Ipemes rpaHUIBI OPUEHTAITNN WHCTPYMEHTA 0003HATALTCS TIIAPOBBIM CEKTOPOM C BEKTOPOM, 0003HAUAIOIITHM
TEKYIIYI0 OPHEHTAINIO HHCTPYMeHTa poboTa. BHyTpeHHss 9acTh CEKTOPA SIBJISETCS PA3PeIIeHHOM

006JIACTHI0 OPUEHTAIMU UHCTPYMEHTa (BEKTODA,).

B ciyguae manmyusd HACTPOEHHOIO, HO HEAKTUBHOIO IPEJEsIa IPAHUL] OPUEHTAIMN UHCTPYMEHTA,

BU3YyaJA3allnd CTAaHOBUTCHA CEPOTroO IIBETA.

Haxxkmure 3Ha9OK J1yTibI, 9TOOBI YBEJIMYUTD WU YMEHBIITUTDh MACIITA0, UJIA MPOBEIUTE TATbIEM

10 M300pasKeHNI0, 9TOOBI U3MEHUTDH BHIL.

10.12.3 Koudurypaius 1miockocTu 6e301aCHOCTH

Paznesn cBoiicTBa mnockocTr 6€30MaACHOCTY B HU2KHEH YaCTU 3aKIAIKA COIEPKUT KOH(MUTYPAIIHIO
BBIOPAHHO TIJIOCKOCTH O€30MTaCHOCTH HA, TaHe i | paHuIbl 6e30MacHOCTH B BEpXHEH JIEBOIT YacTh

3aKJIaKH.
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@ aiin

03:15:49

cccc @

MporpamMa | VcraHoska | Mepemewenne | B/B | XKypuan |

KoHdmrypauna LITK

KpenneHue

HacTpoiika Beoaa-
BbiBO 4 a

@ BesonacHoCThb
MNMepeMeHHLIe
MODBUS

NeTanu

MNnaeHu il Nepexon

OTcneXunBaHue
KOHBeilepa

FtherNet/IP

PROFINET

MporpamMmMa no

KoHcpurypauma besonacHocTHn

OBWue npedensl | Tpefessl ANA cOMNeHeHWA | [paHulel | B/B G23onacHocTu
rpannybl GesonacHocTu TpexmepHblit BUJ,
Safety plane 0 ':] a]8 i
Safety plane 1 c ;
Safety plane 2 9)

Safety plane 5

Safety plane 6

Safety plane 7

P

ElEIEIRIE B

:

[PEHULE UHCTPYMEHTS

CeoicTBa nnockocTH bezonacHocTn

MnockocTe

BeifepnTe pexum Ge3zonacHo...

WYMON4aHWio Safety plans 1 | |U HopmaneHeIi |v|
3arpyzuThe/coxXpaHuT
"':| [P B CKOMWpoBaThL 06LeKT CMeweHne
|X wall |v| | | | 0‘ -1 mm
Nk cncTemsl BesonacHocTr | Pasbnoknpoeatk || 3abnokuposars | | NMpUMEHNTB

Nmsa Tekcrosoe mose VMsa mo3BOSAET MOMB30BATEIO MPUCBOUTH UMs BBIOPAHHOHN ILTOCKOCTH
6e3onacHoctu. l3MeHeHWEe MMEHU OCYIIECTBIISIETCS KACAHWEM COOTBETCTBYIOIIErO TEKCTOBOTO

TOJId C TOCIEAYIONIUM BBOJOM 3HAYCHUA.

CkommpoBath 00beKT Ilosoykenue n mepreHInKy/sp NJI0CKOCTH DE€30IMAaCHOCTHU ONPE/IEISeTCS C

ucnosb3oBanueM dbyuxmun (cM. 13.12) or Tekyieit yecranosku po6ora. Bocmonb3yiTech BbIa aiommm

CIIMCKOM B JIEBOM HEzKHEH dacTu pasnena CBoiicTBa miockocTy 6e30macHoCcTH i Bbibopa pyHKIuu.
HoctynHbl TOMBKO (DYHKIIMH THUIIA TOYKHA U ILJIOCKOCTH. Boibop snementa <Heompenemeno>

OYHIIAET KOHMPUTYPAIHIO MJIOCKOCTH.

Ocb z BeIOpaHHO# 001aCcTH OYIET YKA3BIBATH HA HEPA3PEIIIEHHYIO 30HY U MEPIEH IUKYJISIP IIOCKOCTH
OyZeT yKa3blBaTh B MPOTUBOIMOJIOKHOM HAIPABIEHUHN, 33 UCKIIOYEHNEM CJIydasi, KOT/Ia BhIOpaHa
dyukmusi OcHOBaHUe, MPU KOTOPOM IMEPIEHAMKYJISP IJIOCKOCTH OY/IAyT YKa3bIlBATH B TOM K€
HanpaBeHud. FKCiiu II0CKOCTh HACTPOEHA B KadecTBe MIOCKOCTH OrpaHUYeHHOTO PEKUMA TIPU
cpabarbianuu (cM. 10.12.3), nepueHauKyJ/Igp K MI0CKOCTH 0003HAYAET CTOPOHY MJIOCKOCTH, KOTOPas

He BBI3BIBAET mepexon B OrpaHuvyeHHbIi PEKUM.

HeobxomnMo 0OTMETHTD, 9TO €CJIH MIOCKOCTh 6€30MacHOCTH ObLIa HACTPOEHA, Ty TeM BBIOOPA QPYHKITHH,
[IPOUCXOIUT TOJBKO KOIUPOBAHKE HH(MDOPMAIIUY O HOJOXKEHUH B IIJIOCKOCTH OE3011ACHOCTH; IITIOCKOCTh
HE CBs3aHa C JAHHOU (PYHKIHeH. DTO 03HAYAET, YTO MPU HAJIUYIUU U3MEHEHUN B MOJIOKEHUH WIIH
opueHTanuu (OYHKIWH, UCIOJb30BAHHON /IJI HACTPONKH ILJIOCKOCTH OE301TacHOCTH, OOHOBJIEHUE
TJIOCKOCTH OE30TMaCHOCTH HE OyIeT BBIMTOJIHEHO aBTOMATHYecKu. lIpu3Hak m3meHeHUs (GyHKINU
OTOOpaXKAETCS 3HAYKOM A , PACIOJIOKEHHBIM HAJI 9JeMEHTOM BbiOOpa (dyuknmu. Haxkmwure
KHOIIKY PSJIOM ¢ & 3JIeMEeHTOM BbIOOpaA [IJ1si OOHOBJICHUST 3HAYEHUI IIOCKOCTH 0E30MaCHOCTH
TEKYIUMHY 3HAYEHUSIMU TTOJIOKEHNS U OpUEHTANNY (DYHKIUUA. JHAYOK A TAKKe OTOOPAKAETCs

ecau BbIOpaHHAsT (DYHKIUS yIAJEHa U3 YCTAHOBKH.

Bepcus 3.13

I1-15 CB3

Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuineHsr.



Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuimeHsr.

UNIVERSAL ROBOTS 10.12 I'panunpt

Besonacubrii peskum  Bormagarormiee Mento cipaBa Ha, nmaneu CBOWCTB MIOCKOCTH OE30MaCHOCTH
HCIOJIB3YETCH JJIs BBIOOpA PekruMa 6e30IIacHOCTH i IJIOCKOCTH OE30IIaCHOCTH U MMEET CJIe Ly OIue

3HaYeHUA PEKHUMOB!

Orkirogeno ILnockocTh Ge30macHOCTH BCEria HeaKTHBHA.

D Hopmanbabrii B ciayuae maxoxmeHusi cucteMbl OE30MACHOCTH B
HopmanbaOoM pexkwume, mIockocTs HopmagbHOTO
pEKMMa, AKTWBHA W BBICTYITaeT B KAYECTBE
crpororo npeaena nomoxkenus IITU pobora.

® OrpaHuYeHHbIH B ciyuae HaxoKIeHUS CHCTEMbI 0E€30IMaCHOCTH
B OrpannieHHOM pexkuMe, TIOCKOCTD
OrpaHu4eHHOr0 pexKuMa AKTHBHA U BBICTYIIAET

B KaduecTBe cTpororo mpesaena monoxkenns [ITU

pobora.
Hopwmasbmbrit &B ciyuae HaXOXKIEHUS CHUCTEMBI 0E30MaCHOCTH
OrPaHUYEHHDbIHN B Hopmanbnom winn OrpaHudeHHOM pPeKUMAX,

mrockocts  Hopmanpaoro &  OrpaHuydeHHOrO
pexnMa aKTUBHa ¥ BBICTYyDaeT B KadeCTBe
crpororo npeaena nojgoxennus IITU pobora.
®) Orpanwuenspiii pexxum npuB cioydae HaXOXKJIEHHUsS CHCTEMbI OE30MACHOCTH
cpabaThIBAHUT B Hopmanpaom winn OrpaHndeHHOM pexRuMe,
IJIOCKOCTDH OrpanuveHHOrO pexxmuMa npu
Cpa6aTBIBaHI/II/I aKTUBHa W BBISHIBACT TIEPEXO]
cucrembl B OrpaHUYeHHbI PeXRXUM 0 TeX Top,

noka LI'TU pacriosioxkena 3a Heil.

Bribpannbrii pexkum 6€30macHOCTH 0003HAYAETCS 3HAYKOM B COOTBETCTBYIOIIEM JIEMEHTE TaHE I’
Ipanunpt 6e3onacHoctu. Eciu 3nadenue pexkuma 6e3onacHoctu paBHo OTKIII0O9€H, 0TOOpaskeHu st

3HaYKa HE IIPOUCXOIUT.

Cwmemenne Ilocie BhiOOpa (DYyHKIWEM B BBITIAIAIONIEM CIHUCKE B JIEBONH HUYKHEN 9aCcTW MaHEIn
CeoiicTBa maHesin 6GE30MACHOCTH, MEPEHOC ILIOCKOCTUA 0E30MACHOCTH MOXKET ObITh BBIMOJHEH C
MTOMOIIHIO KACAHUS TEKCTOBOrO 10 CMelenne B HUKHel 9aCcTh JAHHON MaHe U U BBO/IA 3HAYEHUS.
BBo/1 010K M TETFHOTO 3HAYEHUS YBEIUIUBALT JOCTYITHYIO pab0uyIo 30Hy poOOTa MyTEeM MEPEMEIEeHUsT
[JIOCKOCTH B IIPOTUBOIOJIO2KHOM HAIIPABJIEHUU [IEPIIEHIUKYIISPY [LJIOCKOCTH, BBOJ, OTPUIIATEILHOIO
3HAYEHUs] yMEHbIIAET JOCTYITHYIO 30HY IIyTEM MePEeMeIeHus IJI0CKOCTU B HAITPABJICHUH HEPIEeH UKD

IIJIOCKOCTH.

OTKJIOHEHNE W €IMHHUIA W3MEPEHHUs CMEeINEHHs [JIs TPAHUILI IIJIOCKOCTHA TMPUBEIEHA CIIPaBa OT

TEKCTOBOT'O IIOJIA.

JleiticTBHE TLTOCKOCTEH CTPOTOro mpeiena  BoImomHeHne IporpaMMbl IPEPHIBACTCS KOT/IA MTOTOXKEHNE
OTU mrarwpyer mepecedb aKTUBHYIO MJIOCKOCTH OE30MACHOCTH CTPOTOTO MPEIEIA 33 BHIYETOM
orkjonenus (cM. 10.4), Tpu TPOIOKEHUN €€ TIEPEMEIeHNs M0 MPOTHO3UPYEMOil TPACKTOPHH.
Obparure BHUMaHUE, 9TO 3HAK MUHYCA, PACIOJOKEHHBIH [epe/l 3HAYeHIEeM OTKIJIOHEHWST, O3HATALT
TOJIBKO TO, 9TO 3HaAY€HNE OTKJIOHCHU A HGOGXO,ZLI/IMO BbIYECTDb U3 (baKTI/ILIeCKOI‘O BBCJICHHOI'O 3HAYCHUA.
Ecnu nonoxenue IITU npesbicuT 3a1auubIi peIe II0CKoCTH Ge3onacHoctu (6€3 ydera JomycKa,),

TO cucTeMa Oe30IACHOCTH BBIIOJHUT OCTAHOB Kareropuun 0.
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HeiicTtBue miockocTeit OrpaHUdeHHOTO PEKUMA, TPU CpabaATHIBAHNYN B Cllydae OTCyTCTBUST aKTUBHOTO
3aIUTHOrO OCTAHOBA W CHUCTEMa O€30MaCHOCTH HE HAXOMUTCS B 0coOOM pexkmme BoccranoBierus
(cm. 10.6), ona paboraer B Hopmasibaom uin OrpaHuvaeHHOM DeKUME U ePEMEIeHUs] MAHUILY IS TOPa

poboTa OrpaHWYEHbI COOTBETCTBYIOIMM HAOOPOM ITPEIENIOB.

ITo ymomuanuio, cucrema Oe3zomacHocTu Haxoautcss B Ob6bramom pexkume. (OHa mepexoanT B

OrpaHuveHHbI PEXKUM B CJIEAYIONHX CUTYAIUIX:

a) IMonoxenune IITU pobora nHaxonurcs 3a mw10ckocTbio OrpaHuYeHHOr0 pexKuMa IIpu cpabarTblBaHKU,
TO €CTh OH PACII0JIAraeTcst Ha CTOPOHE IIJIOCKOCTH, ITPOTHUBOIOJIOKHOI HAIIPABJIEHUIO MaJIeHbKON

CTPEJIKU Ha BU3YaJIU3alluU TIJIOCKOCTU.

b) Hacrpoena (dbyHKIms 6€30MaCHOCTH BXOAHOrO curtajia OrpaHuvaeHHOr0 PesKuMa U BXO/THbBIE

CHTHAJIBI UMEIOT HU3Koe 3HaueHwe (Gosee moapo6Ho cM. 10.13).

B cnygae, korma HE OZHO W3 BBIMIENEPEYNUCIEHHBIX YCIOBUI O0Jiee HE BBIMOJIHAETCs, CHCTEMA

Bo3Bparmaercs B HopMmanbHbIil peskuM.

B cay4gae, eciin mepexon u3 Hopmasbaoro B OrpaHnyeHHbIH PEXKUM BbI3BAH IEPECEICHUEM IIIOCKOCTH
OrpannveHHOr0 PEeKUMa, TPY CPAOATHIBAHUH, TO TPOUCXOINUT CMEHA HAbopa mpeaeoB HopmairbHOro
pexkuma Ha Habop npejenoB Orpanudennoro pexkuma. Kak rtosbko nosoxenue IITU pobora
OKazKeTcs Ha paccrosann He Gosree 20 MM oT T10cKOCTH OTPAHUYEHHOTO PEKUMA TTIPH CPAbATHIBAHIH

(na cropore HopmasbHOro pexkuma), HadHy T JefiCTBOBATh MeHee cTporue npeess HopMaibHoro

v OrpaHUYEHHOrO PEKUMOB B OTHOINEHWM KAXKJIOTO 3HAUYEHWsS Mpeaesa. llocse mpoxXo:KIeHust

OTU pobora gepes mnockocTs OrpaHrndeHHOrO PEKUMAa [IPU cpabaTbiBanuu, jaeficTBue HAbOpa
npezesos HopManbHOro peskuMa IpeKpalaeTcs u B geiicTBue Berynaer Habop npeaenoB OrpanndaeHHOro

pexuma.

B cay4gae, eciin mepexon u3 Orpanndentaoro B HopmasibHbIH peKuM BbI3BAH EPECEIEHUEM ILIIOCKOCTH
OrpaHndeHHOro pesknuMa Mpu CpadbaTHIBAHUK, TO MTPONUCXOIUT CMeHa Habopa mpeaeioB OrpaHndaeHHoro
pexuma Ha Habop npenenos Hopmanbroro pexxkuma. Ilocae nmpoxoxaenust IITU pobora uepes
mwiockocTb OrpaHMYeHHOrO peXKuMa IIpH CpadaTblBaHUU, HAYHYT AeHCTBOBATH MEHEe CTPOrue
npeaensl Hopmambaoro u OrpaHndeHHOr0 peXKUMOB B OTHOIIEHUH KaKI0T0O 3HAYEHUST IPeJIesia.
Kak Tomabko momoxkenne IITU pobora okaxkercss Ha paccTosuuu He 6oee 20 MM OT TIIIOCKOCTH
Orpanuyennoro pexkuma upu cpabarbiBanuu (Ha cropoHe HopmasibHOro pexxuma), HpOUCXOIUT

cMmena Habopa npeenoB OrpaHuYeHHOro pexkuMa Ha Habop mpejgenoB HopMmaabHOTO peRuMa.

Ecau nporaosupyemast Tpaexkropust IITU pobora mpoxomur depe3 mwiockocTh OrpaHUYIeHHOrO
pexKuMa, Tpr CpabATHIBAHNYT, MAHUITYJISATOD pOOOTA HAYHET 3aMEJIAThCS Ta2XKe 10 MOMEHTA TTPOX0XK ICHU S
CKBO3b TJIOCKOCTD, €CJIN 10 CKOPOCTh Oy1eT O0JIbINe CKOPOCTH COMIEHEHHU ST, CKODOCTH WHCTPYMEHTA

WK TpeJieia MOMEHTa HOBOIO Habopa npejesnoB. (OOparure BHUMAHUE, HOCKOIBKY JAHHBIE
npejiesibl JOMKHBL ObITH Dosee crporumu B Habope npenenoB OTrpaHUYeHHOTO PEKUMA, TaKOe
MIPEIBAPUTEIHLHOE 3aME/JIEHNE MOXKET MPOWCXOAWTh TOJBKO TpHU mepexoje or HopmaabHOro k

OrpaHndeHHOMY PEXKUMY.
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10.12.4 Koundurypanus rpanuibl HHCTPYMEHTa,

@ aaiin 03:15:52 CCCC O
Mporpamuqa | Vcradoeka rl'lepeueu.teuue W)Kypuan |
KoHcpurypayus LITH Kom:burypau,vm besonacHocTH
Kpennenne f O0BWwWe Npegent r Mpedentl 408 cO4NEHEHNA r IpaHnL el r B/B BezonacHoc T
HacTpoiika BBopga- IF'paHulkl be3onacHocT TpexmepHsblit BUJ,
a4 Safety plane 0 Dl:l Q@ Q8

@ EBEe3zonacHocTb

Safety plane 1 DD

MNepeMeHHbIe Safety plane 2

L

MODBUS Safety plane 3

8@

[ |

Safety plane 4 I:l j
- " l:l
(@]
(@]

JeTann

MnaeHblil Nepexon

OTcnexuBaHne s
KOHBeilepa

EtherMNet/IP FpaHnLa HCTpyMeHTa

PROFINET CBONCTBA rpaHNLLLl HHCTPYMEHTa

CMelleHne BuibepuTe pexkum BesonacHocTm:

MporpaMmMa no
YMO4aHNio 5—181,-1.0° ‘ 0Ba |v|

3arpysuTe/CoXpannt ¢y ounoaaTh obheKT

| =He onpepeneHo= ‘v‘ | |

Nb CNCTEMEI DE3ONECHOCTI | PazbnokupoBartk || 3abnokupoBaTtk | | NMpHMEHHThL |

[Tauens CaoiicTBa rpaHUI] HHCTPYMEHTA B HIPKHEH YaCTH 3aKJIAJKH TMO3BOJISIET 33/aTh MPEIEs
OPHMEHTAIINN WHCTPYMEHTa pOOOTA, COCTOSINEr0 U3 HEOOXOAWMON OPUEHTAINNd WHCTPYMEHTA ¥

3Ha'1eHNA MaKCUMaJIbHO JOIIYCTHMOI'O OTKJ/IOHEHHA OT ,JI&HHOfI OopueHTalnuun.

Cwmemenne TexkcroBoe mosie Cmererne 0TOOpaXKaeT 3HAYCHNE MAKCUMAJIBHO TOTYCTUMOTO OTKJIOHEHS
OPHEHTAINN UHCTPYMEHTA OT HeoOXoauMoil opuenTanun. V3Menenne 3Ha9eHUs OCYIIECTBISETCS

KaCaHuEeM TEKCTOBOI'O IIOJIA C IIOCIAEeAYIOIHUM BBOJAOM HOBOI'O 3HAYCHHA.

IIpunaaTHIl TManma30H 3HAYEHWN COBMECTHO C OTKJIOHEHUWEM W €JIMHUIEHl M3MEpeHHs CMEeIIeHUs

0TOOPArKAIOTCS PSAJIOM C TEKCTOBBIM TTOJIEM.

CxonmpoBarh 00bekT HeobxoanMast opreHTaIms HHCTPYMEHTa, POO0Ta OIPEIEISIeTCs C NCIOIb30BAHUEM
dyukuuu (cm. 13.12) ot Tekymieit ycranoske pobora. Och z BLIOpaHHOH (hyHKIMU Oy IeT UCIOIb30BATHCS

B Ka4ecTBe HEOOXOAMMOr0 BEKTOPA OPUEHTAIMU MHCTPYMEHTA JJIs JTAHHOTO MPEJIEa.

Bocnosb3yiiTech BbIIAJAIONMM CIHCKOM B JIeBOI HuKHEH yacTtu paszaena CpoiicTBa IpaHUIbI
HHCTPpYMEHTa, Jjis BbiOOpa dyukiuu. JlocTymHBl TOIBKO (DYHKIWYM TUMA TOYKH U IIJIOCKOCTH.

Bribop snementa <Heompemeneno™> ounmaer KOH(MUTYPAIHIO IOCKOCTH.

Heobxomumo orMeTuTh, 9TO €Cau mpeaea ObLT HACTPOEH IMyTeM BbIOOpa (PYHKIWH, MPOUCXOIUT
TOJTLKO KOMUPOBaHUEe HHGMOPMAIITH 00 OPUEHTAIIY B IIPEJIEIT; IPEIe)T He CBA3AH ¢ TaHHON QyHKIHEH.
DTO 03HAYALT, YTO ITPU HAJTUIUU U3MEHEHUN B MOJIOKEHUY U OPUEHTAINN (DYHKINH, HCITIOJIH30BAHHOM
JIJIST HACTPOWKM TIpeiesia, OOHOBJIEHNE MPEIesa He OyIeT BBIMOJHEHO aBTOMATHYEeCKH. [Ipm3Hak
u3MeHeHus (PyHKIUUA OTOOPAKAETCS 3HAYKOM A , PACHOJOXKEHHBIM HAJT JIEMEHTOM BBIOOPA
dyuknun. Haxkmure KHONKY psAIoM ¢ & 9JIeMEeHTOM BHIOODA, /11 OOHOBJICHWS 3HAYEHUN TIpeIesia
TEKYIIUM 3HAYEHUEM OpUEHTAINU QPYHKINNA. 3HAUOK A TAKKe OTOOPAYKAETCS €CJIU BhIOpAHHAS

dbyHKIUA yaajieHa U3 YCTAHOBKHU.
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10.13 Bxo/pl ¥ BBIXOBI CHCTEMbI OE30IIaCHOCTH

Besonacubrii pexxum  Brimagaiomee mMerHto crnpaBa Ha maHenu CBOHCTBA IPAHUIl WHCTPYMEHTA,
[IPe/IHA3HAYEHO /U1 BbIOOPA pezkruMa, 6e30IIaCHOCTH JIJIs [IPE/IEIIA TPAHUL, OPUEHTALINYA HHCTPYMEHTA.

JlocTynHbI Ceayonue 3HA9eHUs:

OTKJII09eHO [Ipeses rpaHUIBI MHCTPYMEHTA BCENIa, HEAK TUBEH.
D HopmanbHbrit I[Ipn  HAXOXKIEHWM  CUCTEMBI  0E30MacHOCTH
B HopmampaOM pexxmMe, Ipemen TPAHAILI

WHCTPYMEHTA aKTUBEH.

® OrparnvyeHHbIH I[Ipn HAXOKIEHWH CHCTEMBI 0OE30MacHOCTH B

OrpanndeHHOM  peKuMe, mpeaesl  TPaHUIIHI

UHCTPYMEHTa aKTHUBEH.

HopwMmasbabrit &IIpu HAXOXKJIEHHH CHCTEMbLI 0O€30IIaCHOCTH B

OTPAHUIEHHBIN Hopmanmbrom wam  OrpaHHYeHHOM — pesKHUMe,

1peJieJl PpaHullbl MHCTPYMEHTA aKTUBEH.

Bribpannbrii pexkum 6€30macHOCTH 0003HAYAETCS 3HAYKOM B COOTBETCTBYIOIIEM JJIEMEHTE MaHe/ !
I'panunpr 6e3onacuoctu. Eciu 3nauenne pexxnma 6e3omacHoctr paBHO OTKIIIOYEH, 0TOOPaKEHH S
3HAYKa HE IIPOUCXO/IUT.

HeiicrBue Bpimosmnenne mporpaMMbl IPEPHIBAETCS KOT/IA, CMEIEHNAST OPUEHTAIINA HHCTPYMEHTA
[JIAHUPYET IPEBBICUTH MAKCUMAJIbHOE CMEIeHHe 33 BblueToM O0TKjIoHeHus (cM. 10.4), npu npogoizKeHuu
€ro TepeMeIeHrs M0 TPOrHO3WpyeMoil TpaekTopuu. (QOparuTe BHUMAaHWE, YTO 3HAK MUHYCA,
PACTIOJIOKEHHDIN Tepel 3HAYEHNeM OTKJIOHEHUsI, 03HAYAET TOJIHKO TO, YTO 3HAYEHNE OTKIOHEHWS
HeO6XO,HI/IMO BbI4Y€CTb U3 (baKTI/I‘IGCKOFO BBEJECHHOI'O 3HAYCHUA. ECJ'H/I OTKJ/IOHEHHE OPHEHTAIIUN
MHCTPYMEHTa NPEBBICUT Tipesest (6e3 ydera JOIycKa), cucreMa 6e30MacHOCTH BBIIIOJHUT OCTAHOB

kareropuu 0.

10.13 Bx0/ibl 1 BBIXO/IbI CUCTEMbI DE30IACHOCTH

& @aiin 03:15:53

MporpamMa | VcraHoBska rﬂepeuemeuue B/B )Kypuan|

KoHdmrypauna LITK

cccc @

KoHdurypaums beszonacHocTm

ObBwwe npegent r Mpenensl ANA COMNEHEHWA r FpaHuLkl r B/B BezonacHocT |_

KpenneHue

HacTpoiika Beopa-
BLIBOMA

BxopHol cHrHan Haznavenne byHKunn

@ EBEe3onacHoCTb

EtherNet/IP

PROFINET

MporpaMMa no
YMONHaHu

MNMepeMeHHbl e

config_in[0]. config_in[1] OrpaHUYeHHLIA peXm -
RIODEES config_in[2], config_in[3] ABapniiHeiA cbpoc -
HeTanu config_in[4], config_in[5] He HazHa4eHo -
MnasHH Nepexoy, config_in[8], config_in[7] He HazHa4eHo -
OTcneXunBaHue
KoHBelepa Brixonuoi curnan Haznavenne dynxunn

config_out[0], config_out[1]

config_out[2], config_out[3]

PoBoT nepemellaeTcs -

BEINONHEH SBEPWAHBIA OCT&.. | v

. config_out[4], config_out[5] He HazHa4veHo -
i=1| 3arpysuTs/coxpaHut
|;| config_out[6], config_out[7] He HasHa4veHo -
Nb CMCTEMEl Be3onacHocT | Pasbnoknpoeath || 3abnokupoBathb | | NMpUMEHNTB |
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Ha nmannOM sKpaHe OCyIecTBIsieTcs HAcTpoiika PyHKIHUI 6e30MacHOCTH [IJisi HACTPANBAEMBIX
BXO/IOB U BBIXOJIOB. BXO/IBI-BBIXO/IbI PA3IeIEHbI MEKTY BXOAAMHU U BHIXOIAMH U IIOITAPHO PA3MEIEHbI

TaK, 9TO KayK1as (DYHKIWS MPEIOCTAB/ISAET KATErOPHIo 2 3 W BXOAb-BbIxo1pl Pld.

Kaxmas @yHKIHs 6e30MACHOCTH MOXKET KOHTDOJHPOBATH TOJNBKO OJHY Tapy BXOJOB/BBIXOOB.
[MomerTka BHIOOPA TOI Ke (hyHKIMN OE30TMaCHOCTH BO BTOPOI pa3 yaajsieT w3 paHee 3aJaHHOMN
[IepBO# ITapbl BXOJI0B / Bbixoa0B. CymmecrByior 5 @yHKIui 0€301aCHOCTH /1)1l BXOAHBIX CUTHAJIOB

U 5 — JJIs BBIXOAHBIX CHTHAJIOB.

[Mpumeuanue: [Ipumenenne GyHKIIN OE30MACHOCTH K Psily KOHTAKTOB OTKJIOHAT I€HCTBUS BBOIA~

BbBIBO/IA, yKa3aHHbIE 151 KOHTakTOB B BkHacTpoiike BBOm0B-BhiBOI0BBH (cM. 13.8).

Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuimeHsr.

10.13.1 Bxopmuble cUTHAJIBI

Jlj1sT BXOJHBIX CHUTHAJIOB BO3MOXKEH BBIOOD cienayommux Dyukiwit Ge3onacHocTr: ABapuiiHbIil
ocraHoB cuctembl, Orpanndenusbrii pexxum, [IpegoxparuTebHbBINH COPOC, 3-TIO3BUITHOHHOE YCTPOHCTBO

BKJIIoYeHusa u Pabounii pexxuM.

Apapuiinbiit ocranos cucrembl  [locie HACTPOIKY JOIMYCKAETCs UCIIOIH30BATD JIOMOJTHATEIHHY 0
KHOTIKY ABapmuitabrit octanos moMnmo KHomka aBapuitHOrO OCTAHOBA HA TOJABECHOM ITYJIbTE 00y IeHNS.

Jannas dbyHKIUS TpedyeT UCIOIB30BAHNS yCTPOiicTBa, coBMecTumoro ¢ ISO 13850.

Orpanndennbrit pexkxum  Bee npeesib 6e30macHoCTH MOTYT ObITH UCTTOJIB30BAHDI B IBYX PEKUMAX:
HopwmasbHbiit pezkuM, B KOTOPOM OlipejesisieTcsi KoHpUryparus: 6e30MacHOCTH 0 yMOJIAHUIO, U
Orpanuyennbiii pexkum (60s1ee 10apo6uO cM. 10.6). IIpu BbiGope nanuoii dyHKIMM 6€30MACHOCTH
BXOZa, MOJavya Ha BXOAbI HU3KOIO CHUTHAJA MPUBOIUT K IMEPEXOIY CUCTEMbI OE30MaCHOCTH B
Orpanndennbrii pexxuM. B ciiydae HeoOXOIUMOCTH MTPOU30HIET 3aMeIJIeHIe MAHUTTYIATOPa poboTa
sl COOTBETCTBUS TpeboBanusM Habopa mpeieaoB OrpaHndeHHoro pekuma. FKcjim MaHumyisatop
pobOTa TPOIOMKAET HAPYIIATEH Tpeaeabl OrpaHUIeHHOrO peXkuMa, TO OyIeT BBIIOJHEH OCTAHOB
kareropuu 0. Bo3spar B OObIYHBIN pexXuM OCYIIECTBISETCS TaKuM ke obpasom. OQbOparute
BHUMAHME, YTO ILUIOCKOCTU OE30IMACHOCTH TAKXKE MOIYT BbI3bIBATH Iepexoin B OrpanudeHHbIi

pexnm (6osee moxpobro cm. 10.12.3).

Ipenoxpanurensubiii copoc  Ecsu [IpenoxpanuresbHblii 0CTAHOB MOAKIIIOYEH K BXOAAM /BBIXOIAM
0€e30mMaCcHOCTH, TOT/1a BO3MOXKHO UCIIOJIH30BAHUE STOTO BHIXO/IA IS COXPAHEHU ST COCTOSHUS MTPEI0XPAHATEIHHOT
OCTaHOBA /10 cpabarkiBanus copoca. ManumynsaTop poboTa He OyIeT mepeMeIaThCs TP HAXOK IEHUN

B COCTOAHHUU IIPEAOXPAHUTETIbHOTIO OCTAaHOBA.

BHUMAHNE:

Ilo ymomuanuio, dpyukius IIpesoxpanurenbubii COpOC HACTPOEHA,
A9 BXOAHBIX KOHTAKTOB 0 m 1. VX OoTKjIIOYeHWe MpUBEIET K
[IPEIOXPAHUTEILHOMY OCTAHOBY MAHHUITYJIATOPA POOOTA 1IOCIIE TOrO,
kak Ha Bx0 IIpemoxpanuTebHbIN OCTAHOB OyAET MOJAHO BHICOKOE
suagenue. Jpyrumu ciooBavu, 6e3 IlpemoxpanuresbHbIl COpOC
Bxoab! [Ipenoxpanurensaniii octanos SI0 u SI1 (cm. PykoBomcTso
1O yCTaHOBKe 0OOPY/I0BaHUSs) [IOJHOCTBIO OLIPEEJISIOT AKTUBHOCTD

COCTOAHUA IIPETOXPAHUTETHbHOTI'O OCTaHOBA.

2Cormacuo ISO 13849-1; moapobuyio uHGOPMAIMIO CM. B [JIOCCADHH.
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3-MO3UIMOHHOE YCTPOUCTBO BKIOUYeHns 1 Pabounii pexkum  OHE TPeIyCMATPUBAIOT MCIOIb30BAHNE
3-1I03UIMOHHOIO YCTPONCTBA BKJIIOYEHUS B KA9€CTBE JAOMOJHUTEIbHOM 3aUTHON MEPHI BO BPEMS

HACTPOWKM W mporpamMmupoBanus pobora. Ilpm ckordurypmpoBaHHOM BXOZE 3-TIO3UIIMOHHOE

YCTPOICTBO BKJIIOYEHUST pOOOT HAXOAUTCsA B BKpexkume BuinosiHneHus B nim B BKkpexkume nporpamMMmupoBanusBb.

B mpaBom BepxHEM YTy MOSBUTCS 3HAYMOK, OTOOPAYKAIONINN TEKYINWi pabounii peykum:

@ Pexum Bomonmenns: PoboT MoKeT BBIMOTHATH TOMBKO 3apaHee 33 JaHHbIe 331a49n. BKIaaKn

BxlIlepemernenneBw u BkCBobOoaubIi puBo B HEIOCTYTHEI.

e Peskum mporpammupoBatusi: OrpaHuYueHus , MPUCYTCTBYIOIIE B PEXKWME BBITTOJTHEHUST OTMEHSTFOTCS.
Ho upu Hu3KOM JIOrnYecKoM ypOBHE HA BXOJE 3-TIO3UIUOHHOE yCTPOUCTBO BKIIIOYEHUS POOOT
HAXOIUTCS B PEKHUMeE MPEIOXPAHUTEILHOTNO OCTaHOBa. Kpome TOro, moa3yHOK CKOPOCTH
yCTaHABINBAETCS B HaYaJIbHOE 3HAYEHNE, COOTBETCTBYOMIEee 250 MM/c, KOTOPOE MOXKET OBbITh
IIOCTEIIEHHO YBEJIUYEHO /I JOCTUKEeHusi OoJiee BBICOKO#M ckopocTtu. IloisyHOK ckopocTm
cOPaChIBAETCS 0 HU3KOTO 3HAYEHHUST BCET 1A, KOTIA BXO, 3-ITO3UITHOHHOE YCTPONCTBO BKIIOUCHHU S

MIEPEXOIUT OT HU3KOIO 7O BBICOKOTO.
CymiecrByer nBa criocoba HaCTPOiKK BbIOOpa pabovYero pexumMa;

1. s BeiOOpa pabodero pexkmma C IOMOIIHIO BHEIITHETO yCTPONHCTBA BHIOOPA PeKUMa CKOH(MUTYpUpyiiTe
Bxox Pabounit pexkxum. Omnmust a1 ero KOH(MUTYPUPOBAHUS TOSIBUTCS B BBIMATAONIEM i
MEHIO Cpa3y IIOCJe TOro, Kak Oyaer CKOH(MUIYPHPOBAH BXOJ, 3-IIO3UIMOHHOE yCTPOICTBO
BKJIIOUeHHsA. Po00oT OydeT HAXOAUTHCA B PEXKUME BBIIOJHEHHS [IPH HU3KOM JIOTHYECKOM
ypoBHe Bx0o1a Pabounii pexxuM u B pexkuMe TPOrpaMMUPOBAHNS TPU BHICOKOM JIOTHIECKOM

YPOBHE.

2. s Beibopa pabodero pexkuma n3 Polyscope moszken ObITh CKOH(DUTYPUPOBAH TOJIBKO BXO/T
3-IIO3UIMOHHOE YCTPOUCTBO BKJIIOUEHUS W TPUMEHEH K KoHdwurypanun Oe3omacuoctu. B
TAKOM CJIy9ae PEKUMOM IO ymojdanuio Oymer Bomonnenwe. [ljis BKIIOUEHUsT pERUMA,
MporpaMMupOBaHus BhioepuTe KHONKY BrIIporpamMmMupoBanue poboraBm Ha SKpaHe MpUBETCTBUS .
s mepekiodenus o6paTHO B PexKuM BBITOTHEHNS TPOCTO BhIiianTe n3 3Kpana BkIIporpammuposat

poboraBib.

[MPIMEYAHUE:

e Tlocie moaTBepKAeHUsT KOH(MUTYPAIMH  BXOIOB-BBIXOIOB

0€30IIaCHOCTH € BKJ/IIOYEHHBIM 3-MO3UIMOHHOE YCTPOICTBO

BKJIIOUEHHST OyIeT aBTOMATHYECKH OTOOPAXKATHCS KPAH
[IPUBETCTBUSI. Kpome Toro, sKpaH mnpuBeTCTBHA OyI€T

ABTOMATHYECKH OTOOpaxkKaThCA MpPH Iepexoae  padodero

ArTopckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amumeHsr

pexkuma ot IlporpammupoBanue ;10 Boimonnenue.

¢ Mexanwdeckuii BBIOOD pEXKHUMA, [PU HAJUYIUU, JIOJKEH
MoJIHOCTHIO coorBercTBoBaTh ISO 10218-1: myskT 5.7.1 mis

BBIOODA.

® 3-TTO3WIIMOHHBIN TepeKJvYaTe b, a TaKyKe ero JeicTBue,
pabourme  XapaKTEPUCTUKH ¥  IKCILUIyATAWS  JOJIZKHDI
MOJIHOCTBIO  cooTBercTBoBaTh ISO  10218-1:  mymkT 5.8.3

JIJIST ICTOJIB3YIOMIErOCs yCTPOMCTBA.
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10.13.2 BrpIxXoaHble CUIHAJIBI

JL71st BBIXO/IHBIX CHTHAJIOB BO3MOKEH BbIOOp ciemyomux Pyurkimuit 6e3omacaocru. Bee curnasbt

mepexoadT B HU3KUAN PEKUM I10CJIe 3aBEPpIIEeHNUA COCTOAHN A, BbI3BABIIIETO BBICOKM A PEKUM CUTHAJIOB:

ABapuiinblii octanos cucreMbl  HuM3KMIi CUTHAJ [IOJAETCA TOIBKO IIPH [EPEXO/IE CUCTEMbI 6€30IIaCHOCTH
B cocTosinre ABapuifHOrO OCTAHOBA, C MOMOIILIO BXoJa ABapuiinbiii ocranos pobora min KHomnka
aBapUITHOTO OCTAHOBA. BO m3bexkaHme OJOKMPOBOK HU3KWI CUTHAJ HE OyIEeT MOJaBATHCS, €CJIH

cocrosinre ABapUTHOIO OCTAHOBA HHUIIMAPYETCS € HOMOIIBIO BXO1a ABAPUIHBIH OCTAHOB CHCTEMBI.

IIPUMEYAHUE:

Buemnne MexaHu3MbI, IOJydaloli@ge COCTOgHME ABapuiiHOro
OCTaHOBa OT Po0OTa 4Yepe3 BbIXOH ABapHiHBIA OCTAHOB CHCTEMbI,
JOJIXKHBI cOOTBETCTBOBATH TpeboBanusM [SO 13850. D10 ocobeHHO
HeO0DXOAUMMO B yCTAaHOBKAaXx, rie BxoJ ABapuiiHblii ocraHos pobora
MOJKJIIOYEH K BHEIIHEMY yCTPOMCTBY aBapHHOTO OCTAaHOBa. B
TaKUX CJIy9asiX BBIXOJ ABapuiiHBI OCTAHOB CHCTEMBI OYIET UMETh
BBICOKOE 3HAYEHHE TMOCTe Pa30IOKMPOBKU BHEIIHErO YCTPOICTBA
aBaApUIHOIO OCTAHOBA. JTO 03HAYAET, YTO COCTOSHHE aBapUAHOIO
OCTAHOBAa BO BHEIIHWX MeXaHu3Max Oymer cOpoIeHo 0e3 py<TIHOro
BMEIATEILCTBA CO CTOPOHBI omeparopa pobota. CiemoBaTesbHO,
JIJIST COOTBETCTBUS CTAHIAPTaM OE30MACHOCTH BHEITHUE MEXAHU3MBbI

TPeOYIOT PYyYIHOTO BMEIIATENHCTBA, /11 BO3OOHOBIEHUsT PAOOTHI.

Po6or nepemernaerca  Hwuskwuit curaast momaercs, KOrma MAHAIYIATOP POOOTA HAXOTUTCS B IIOABUKHOM
cocrogamn. Korma MaHUTyaaTop pob0Ta HAXOIUTCS B HEMOABUKHOM IOJIOKEHUU, TOMAETCS

BBICOKHMI CUTHAJI.

PoGot ue ocranaBimBaercs BBICOKMIT CUTHA TIPYW OCTAHOBJIEHHOM POOOTE WJIM B TPOIECCE €0
OCTAHOBA M3-3a ABAPUIHOIO WU MIPEJOXPAHUTETHHOTO OCTAHOBA. B IMPOTUBHOM CJIydae MOIAETCS

CHUTHAJI HU3KOI'O JIOTHYIECKOr'0 YPOBHA.

Orpanudennbiit peskum  OTHOpaBisieT HU3KUH CUTHAJ MPU HEPEeXO/ie MAHUIYIITOpa poboTa B
OrpanudeHHbIN PEXKUM WA B CIydae HACTPOMKY BXoma Oe3omacHocTr Ha, OrpaHMYeHHBIN DEXKUM

1 HU3KOrO 3HAUEHUs CUTHAJA. B TPOTUBHOM CJIyYae TTOJaeTCA BBICOKUH CUTHAJ.

HeorpauuueHHusbrit pexxuM — JAHHBIA PEXKUM SBJISIETCS OOPATHBIM OTPDAHUYEHHOMY DPEXKWUMY,

OIIMCaHHOMY BbIIIE.

CB3
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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 npescrasisier coboit rpadudeckuii uarepdeiic noaszosarens (GUI), nospossrommit
YIPAaBJIATh MAHUIYJISTOPOM POOOTA W OJOKOM YIPABJIEHUS, BHIMOJHATH MPOrPAMMBI POOOTHI U

yI0OHO CO3/IaBaTh HOBBIE TPOTPAMMBI.

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

HauaJjio paborbi

ITepen ucnonp3oBannem PolyScope HEOOXOIMMO BBITOJTHUTD YCTAHOBKY MAHUITYISTOPA poOOTA M

YCTaHOBKY U BKJIIOY€HUE OJIOKA yIIPABJICHUA.

11.2.1 YcranoBka MaHUIyJIATOPa poboTa u 6JI0KA yIpaBIeHHAA
Jljist yCTaHOBKM MAHUMYIATOPa POOOTA U GJIOKA YIPABJIEHUS BBIMOJIHUATE CIEAYIONNE JeHCTBUS:
1. U3BiekuTe MAaHUIYIATOP poOOTA M OJOK yIPABICHUS U3 YIAKOBKH.
2. MonTax poboTa HeOOXOANMO MTPON3BOIUTE HA TPOYHON TIOBEPXHOCTH, CITOCOOHOMN BhIIEPKATH
MOMeEHT He Meree 4eM B 10 pa3 npeBbIaonuil MAaKCHMAIbHBIN KPY TANIHI MOMEHT OCHOBAHUS
U BeC, HE MEHee 4eM B 5 pa3 MPEBBIMAIINNA Bec MaHUMyIaTopa pobora. IloBepXHOCTDH
MOHTAaXKa TOJI2KHA, ObITH Oe3BUOPAIIMOHHOIA.
3. IlomecTture 610K yupaBieHus Ha OIOPY POOOTA.
4. ToncoenmuunTe Kabeab podOTa K poOOTY U OJIOKY YIIPABJICHUS.
5. IonkirounTe 60K yNPaBI€HUsT K CETEBOMY IITEINCEIO.
BHUMAHUE:
OnacHocTb onpokupiBanus. Eciau poboT He 3aKperieH HaJIeXKHO
HA TPOYHOM MOBEPXHOCTH, ITO MOMKET MPUBECTH K €ro MaJeHUui0 U
OPUIUHUTH TPABMBI.
ITonpobuble yKazaHus MO yCTAHOBKE MPUBEJAEHBI B PyKOBOJCTBO MO yCTAHOBKE OOOPYIOBAHWS.
Ilepen ucnosb3oBanueM MaHUITYIATOPA PoboTa TPedyeTcs MPOBEIEHNE OMEHKU PUCKA.
11.2.2 Bxkiouyenue u BBIKJIIOUeHHE OJIOKA YIIPABICHUS
YT00bI BKIIOYUTH OJIOK yIPABJICHWS, HAYXKMUTE KHONKY MUATAHUS HA, JIUIEBOW CTOPOHE TAHEN C
CEHCOPHBIM dKpaHoM. JlaHHas maHesbh TakyKe HA3BIBAETCS TIOBECHON MynbT obytuenus. [locie
BKJIIOYEHMs OJIOKA YIPABJIEHUs, HA CEHCOPHOM dKpaHe OyJeT 0TOOPAaXKEH TEKCT YCTAHOBJIEHHOMN
OMePAIMOHHON cucTeMbl. EIlie TpubIu3nTeIbHO Yepe3 OJHY MUHYTY HA 9KPAHE MOABATCS HECKOJIBKO
KHOIIOK, ¥ TIOSIBUTCS BCILJIBIBAIOIEE OKHO C TIPE/JIOYKEHUEM JIJIsl TI0JIb30BaTe s IePefTH Ha IKPaH
uaummanusamn (cm. 11.5).
Yro6b! 3aBepImuTh paboTy OJIOKA YIPABICHN, HAXKMUATE 3€I€HYI0 KHOIKY MATAHUSA HA KPAHE
WJIM BOCHOJIb3yHTECh KHOIKON 3aBepiurh pabory Ha sKpane npuercrsus (cm. 11.4).
BHUMAHUE:
3aBepirerre pabOThl OTCOEINHEHNEM TITHYPA MUTAHUS OT TIITETCEIs
CeTH MHWTAHWS MOXKET IIPUBECTH K MOBPEXKICHUIO dailaoBoit
crcTeMbl POOOTA W BBI3BATH HEMCIIPABHOCTEH POOOTA.
11.2.3 Bxkiodenne u BBIKJIIOUEHHE MAHUIYJIATOPA POOOTA
Manunynasatop poboTa MOKHO BKJIIOUHTh, €CJIM BKJIIOUEH OJIOK YIIpaBJIeHUs], U HU O/IHA U3 KHOIOK
aBapHitHOrO OCTAHOBA HE AKTHBUPOBaHA. BKIIOUeHHE MAHUITYJIATOpAa POOOTA BBITIOTHAETCS HA
skpane ununpasusaiuu (cm. 11.5).  Hus sroro naxkmure xuouky BKJI na skpane, a 3arem
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naxkmure 3amyck. OOparuTe BHUMaHWE, 9TO MPU OTIIYCKAHUU TOPMO30B MTPOUCXOIUT HEOOIBITIOE

JBUKEeHre poboTa 1 poOOT M31AeT 3BYK IIPH 3aIlyCKe.

YTo6b! BHIKIIOUNTE poboTa, HaxkMuTe KHONKY BBIKJI na sxpane wannmann3arun. [Ipn oTkIouennn

6JI0Ka yIIPaBJIEHNs OTK/IIOYEHHE MUTAHUS POOOTa MPOUCXOIUT ABTOMATHIECKH.

11.2.4 DBsIcTpbIit 3aIrycK

Hutst 6pICcTpPOroO 3arrycka poboTa Mmocje yCTaHOBKHY, BBIIOJHUTE CAEIYIONINAE IeHCTBUML:

1. HaskMuTe KHOIIKY aBapuifHOIO OCTAHOBA HA JIMIIEBOII CTOPOHE II0/IBECHOI'O IIyJIbTa 00y YeHus.
2. HakmuTe KHOIKY IUTAHUS HA HOJBECHOM IyJIbTE OOYyUYeHuUs .

3. Iopoxkaure MUHYTY, MOKA CHCTEMA, 3AITyCKAETCsI; HA, CEHCOPHOM 3KpaHe Oymer 0ToOpaxKaThcs

TEKCT.

4. Korma cucrema Oymer TOTOBa, HA CEHCOPHOM IKpaHe OTOOPA3UTCS BCILIBIBAONIEE OKHO C

COODIIeHneM 0 HeOOXOTUMOCTH TTPOBEICHHUS WHUITHAIN3AIMANT POOOTA.
5. KocauTech KHOKHM BO BCILJIBIBAIOIIEM OKHE. ByleT OTKPBIT 3KpaH WHUAIMAJIU3AINN.

6. TlomoxkauTe MOSABIEHUST AUAJIONOBOTO OKHA llomTBep:KaeHme MPUMEHEHHON KOHQMUTYPAINH
Oe3omacHocTr u HaXkmuTe KHONKY [loarBepauTts koHbuUrypamuio 6e3onacaoctu. IIpu sTom
TPUMEHSIeTCS HavaIbHBI Habop mapaMeTpos 6e30MacHOCTH, KOTOPHIE JOIKHBI OBITH CKOPPEKTHPOBAT

Ha OCHOBE OII€EHKH PUCKOB.

7. Pazbusiokupyiite knouky asapuitHoro ocranosa. Pobor mepeiiner u3 cocrosuus Boinosnen

aBapHUitHBIM OCTAHOB B cocTosgHue IluTtanme poboTa OTKIIOUEHO.
8. Beritnure u3 30HbI gocsraeMocTr (pabodeil 30HbI) poboTa.

9. Haxxmure knonky Bkii. BO BcmibiBawoomeMm okHe. IlomoxkanTe HECKONIBKO CEKYHJ, MOKa

cocTosiHre poboTa M3MEHuTCs Ha besmeiicreue.

10. Ybenurech, 9TO Macca MMOJIE3HOM HArPY3KH U BHIOPAHHBIN MOHTa>K KOPPEKTHbI. B ciydae
OoOHApYKEHUS PACXOXKICHUN MEXKy BBIODAHHBIM MOHTAXKOM W JaHHBIMHU JATIUKA, OyIeT

BBIBEJIEHO TIpEIyTpeXKIeHNeE.

11. HakmuTe KHONKY 3aIlyCK BO BCIIBIBAIOIIEM OKHe. P0OOT n3aCT 3ByK ¥ HEMHOI'O CMECTUTCS

Ipu OTKJIIOYEHUU TOPMO3OB.

12. Haxkwmure kunonky OK, 9T00bI mIepeiiTu Ha SKpaH MTPUBETCTBHUS.

11.2.5 Tlepsas nporpamma

[IporpamMma, IBJIIETCS CIMCKOM KOMAaHJ, KOTOPBIH coolImaer pobory 4rto nenarh. Uuatepdeiic
PolyScope mo3Bossier jroasiMm ¢ HEDOJIBIIUM OMBITOM MPOTPAMMUPOBAHUS HACTPAUBATH PADOTY
pobota. dnsa GonbmmMHCTBA 3334 IPOrPAMMUPOBAHUE BBIIOJIHAETCS C MUCIOJIb30BAHUEM TOJIBKO

CEHCOPHOII TTAHeJW U He TPpeOyeT BBeAeHns 3armn@POBAHHBIX KOMAHI,.

JIBurkeHne MHCTPYMEHTA SIBJISIETCS 9aCThIO IPOrPaMMBbl POOOTA, KOTOPast 00y IaeT MAHUILYISITOPDI
pobora mpuxkenusim. B uaTepdeiice PolyScope nBukeHus HHCTPpYMEHTa 33aI0TCA C TIOMOIIBIO
HECKOJIbKUX KOHTPOJIbHBIX TO4UeK. Coueranme KOHTPOJBHBIX TOYEK (DOPMUPYIOT TPAEKTOPHUIO
JBUZKEHHUS MAHHUIYJIATOpa pobora. YUToObI 33/1aTh KOHTPOJBHYIO TOYKY C IIOMOINBIO BKJIAIKU
BxIlepemectursBib, Hy:KHO BpyUHYTO IEPEMECTUTH POOOTA B OLIPEIe/IeHHOE TI0JIoKeHue (00yIuTh
€ro), WK PACcCUUTATH €e B IIporpaMMuoM obecriedennn. Vicnonb3yiire Briaaky BxllepemectursBib

(em.  13.1), 9TOOBI EPEMECTUTH MAHUIYJIATOP POOOTA B HY’KHOE MOJIOKEHWE, WU O0yduTe

Bepcus 3.13 11-25 CB3

Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuineHsr.



Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuimeHsr.

UNIVERSAL ROBOTS 11.2 Havaso paborsl

MOJIOYKEHUI0, TOTSHYB MAHUITYISTOP POOOTA HA MECTO, yaepKuBas KHONKYy BkCBobomHbI npuBoaBkb

¢ 0OpaTHO# CTOPOHBI MOABECHOTO IIYJbTa 00YyJIEeHUs.

ITomumo mepeaBUKeHNUST O KOHTPOJBHBIM TOYKAM, MPOTPAMMA MOXKET OTTPABJISITH CUTHAJBI
BBO/Ia-BBIBOJIA HA JIPYTHE MAIIUHBI B OMPEIEIEHHBIX TOYKAX TPAEKTOPUHU IMyTU POOOTA, a TaKXKe
BBINIOJIHATH TaKWe KOMaH/Ibl, KaK €CJIH...TO W IUKJ Ha OCHOBE IIePEMEHHBIX U CUT'HAJIOB BBOJA-

BBIBOJIA.
asnee mpejcTaBiieHa MpocTas MPOrpaMma, KOTOpasi MMO3BOJSeT 3alylIIEeHHOMY MaHUIIYIATOPY
pobOTa, MEePEIBUTATH MEYKIY IBYMSI KOHTPOJBHBIM TOUYKAMU.

1. HaxxmuTe KHONKY 3amporpaMMupoBaTh poboTa u BeiOepuTe MyHKT OYUCTUTH MPOrpaMMy.

2. Haxwmure kuonky Jlasee (cupasa BHU3Y), 94TOObI BHIOpATh CTPOKY <IIYCTO> B CTPYKTYDE

JpeBa B JIEBOI 9aCTU YKPAaHA.

Ilepeiinure Ha BRIaaky CTpykTypa.

Haskmure kHONKY IlepemectnTs.

Tlepeitnure Ha BRIanky Komammga.

Haxxmure xkaonky [lasee, mepeiiinTe K HACTPOWKAM KOHTPOJIBHON TOUKH.

Haxkmure KHOIKY YCTAHOBUTD 3TY KOHTPOJbHYIO TOYKY PSAJIOM €O 3HA4YKOM BK?Bmb.

® N o otk w

Ha skpane Ilepemecturs mepemecture poOOT, HAKMMas PA3IAIHBIE CHHHE CTPEIKH, WA
yaep:kuBafite Haxkaroit KHONKY CBOOOIHBIN MPUBOJ, PACIOJIOKEHHYIO HA 3aJHEl CTOPOHE

TO/IBECHOT'O ITyJIbTA 00ydUeHWs, BPYUIHYIO TIepeMelas MaHUITyIaToOp podoTa.
9. Haxxkmure OK.
10. Haxxmure [o6aBuTh KOHTPOJIBHYIO TOYKY [I0.
11. Hakmure KHOIKY YCTAHOBUTD 3Ty KOHTPOJbHYIO TOYKY PSAJIOM €O 3HA4YKOM BK?Bmb.

12. Ha skpane Ilepemecturs mepemecture poOOT, HAKUMAasA PA3IAIHBIE CHHHE CTPEJKH, WA
yaep:kuBaiite Haxaroil KHONKy CBOOOMHBIN NMPUBOJ, BPYUYHYIO MEpEMeINas MAHUILYIATOD

pobora.

13. Hazxkmure OK.

14. TIporpamma rorosa. IIpu nazkatun cumBosia BkBocmopounssectuBm poboT Oymer mepeMenarbes

MKy AByMsI 33JaHHbiMu TodkaMu. OToiiauTe Ha 6€30MaCHOe PACCTOSTHUE, TTOJIOKUTE PYKY

Ha KHOTIKY aBapuiiHOTO ocTaHoBa m HaxkMuTe BkBocrnponssectnBib.

15. Tlosapasasiem! Boi cozmanu nepByio mporpaMMmy poboTa, mo KOTOpOil poboT mepeMeraeTcst

MexKAy AByMA 3aaHHbIMKA KOHTPOJIbHBIMKA TOYKAMU.

CB3
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11.3 Unurepdeiic nporpamvuposanusa PolyScope UNIVERSAL ROBOTS

BHUMAHUE:

1. He nampasasiite pobora B caMmoro cebs Win B ApyTrue 00beKTHI,

KOTODbIE MOT'YT HPHYUHATH yIIepd poboTy.

2. He mnepecekaiite pabouyio 30mHy pobota. He mnowmermaiite

TTaJIbIBI B MECTa, KOTOPBIE MOTYT BbI3BATH UX 3allleMJICHUE.

3. JlaHHOE PYKOBOJCTBO SIBJISIETCS PYKOBOJICTBOM IO OBICTPOMY
3allyCKy ¥ €ro I[eJbl0 SBJISETCS MPOJEMOHCTPUPOBATH
npocrory wucnosb3oBanus pobora UR. Owo mnpeamonaraer
Hasmune  6Ge30macHOfl  cpeabl W OY€Hb  aKKyPATHOTO
moTb30BaTesiss. He yBesmdumBaiiTe CKOPOCTh WM YCKOPEHWE
BbIIlIE 3HAYEHUI 110 ymoJ4aHui0. Bceerga npoBoauTe OLEHKY

pHCKa mepes HadaaoM paboThl poboTa.

11.3 HNurepdeiic nporpammuposanus PolyScope

Nurepdeiic PolyScope paboraer Ha ceHCOPHOM 3KpaHe, BCTPOEHHOM B OJIOK YTIPABJICHUS.

(@)

NHTepdenc nonbsoeaTensa pobora PolyScope

Buibepurte

3anycTuTb NporpaMmy

UNIVERSAL
ROBOTS

Hacrpoiika pobota

Brikniovenue pobota

Ha pucyske BbIlie moka3aH skpaH npuBercrBusi. CHHUM IIBETOM HA, 9KPaHE BBHIIEIEHBI KHOIKH,
KOTOpBIE MOYKHO HAXKATh HA YKPAHE MAJIbIEM WJIu 00paTHOM cTopoHo# pyuku. B muTepdeiice
PolyScope cozgana mepapxudeckas CTpyKTypa SKpaHOB. B cpejie mporpaMMUpPOBAHUS SKPAHbBI

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

Q daiin 03:14:37 CCCC O
" NporpamMa | VcraHoska | MepeMewenne | B/B | Mypuan |

=bes HaseaHWA= f KoManpa r rpadmnka rCprnypa rl'lepemeuuhle
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UNIVERSAL ROBOTS 11.4 Dxpan TpuUBETCTBUS

B mpuBemenHoM mpumepe BhIOpaHa BKJIAIKA BepxHero ypoeHs lIporpamma, a B Heil BhIOpana
Brutasika Crpykrypa. Ha Bruazgke [Iporpamma comeprkurcs uadopMalms o TeKyIei 3arpy KeHHoi
nporpamme. [Ipu Boioope Bkiagaku Ilepemectnts oTobpasurcs 3xkpan IlepemecTnTs, Ha KOTOPOM
MOXKHO mepemMecTuTh pobora. Takum ke 00pa30oM mpu BHIOOPE BKJIAIKKA BBOI-BBIBOI MOXKHO

MPOCMOTPETH U U3MEHUTH TEKYIIee COCTOAHNE IJICKTPUICCKUX BBOJOB-BHIBOIOB.

K 6.7[0Ky yupaBJIeHUd UJIN TOABECHOMY IYJIBTY O6y‘{eHI/IH MOZKHO TIOAKJIIOYUTH MBIIITH UJIN KJIaBUATYPY,
HO 3T0 He 005132 TeIbHO. praBJ’IeHI/Ie II0YTH BCEMHU TEKCTOBbIMMU I10JIAMHA OCYIIECTB/IACTCA CEHCOPHO,

[IO3TOMY IIPH WX KACAHUU OTKPHIBAETCH SKPAHHBIN 1indPOBOil OJI0K UIN KIAaBHATYPA.

Onucanue pazauaHabIx SKpaHoB PolyScope npuBOAUTCs B CJACAYIONMX PA3IEIaX.

11.4

OKpaH NPUBETCTBUA

NHTepcenc nonbszoraTensa poborta PolyScope

Buibepute

3anycTuTbk NPorpaMmMy

UNIVERSAL
ROBOTS

Hacrpoiika pobota

Buiknw4eHue pobota

ITocne 3arpy3ku IIK konTposiepa orobpazkaercst SKpaH mpuBeTcTBusi. Ha 3ToM 3Kpane MOXKHO

BBIIOJTHUTH HECKOJIBKO JIeHCTBUIMA:

e SamycTuTh nporpammy: Bbeibop u 3aIycK CyIecTByOIIei IporpaMMbl. D10 HauboJIee IpocToi

€rroco0 MCIOTB30BAHMS MAHHUIIYISITOPA POOOTA U OJIOKA YIPABICHUS .
e SanporpammupoBarh pobora: 3MeHeHre mporpaMMbl UIH CO3JAHUE HOBOIA.

e Hacrtpoiika pobora: I3MEeHUTD sA3bIK, YCTAHOBUTD ITAPOJIH, OOHOBUTH IIPOrPAMMHOE O0ECIIeIeHne

n T.II.

¢ Brikmaouenne pobora: OTKIIOUEHNE MUTAHUS MAHUILYJISATOPA pOOOTA U BBIKJIIOYEHUE DIIOKA

yIPaBJICHUA.

e O uporpamme CoJep:KUT CBEIEHHUsI, OTHOCAIIUECS K BEPCHSIM TPOrPaAMMHOIO 0DeCcIiedeHus,

uMeHu X0cTa, IP-aapecy, cepuitHOMy HOMEPY ¥ ITPABOBOI MHMOpPMAIINAHT.

CB3
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11.5 Dkpan uHUNKAIU3AUT UNIVERSAL ROBOTS

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

AKTWBHAaA NONE3HAA Har pyaka Kr

Vet aHoBouHEI daitn |defau|t_1 | | BarpyanTh ycranoeky

TpexuepHbId BUA

Qa8

| 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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11.5 Dkpan uHUNKAIU3AUT UNIVERSAL ROBOTS

HaKOHeH, MeHee KpyITHad KHOTIKa C KPAaCHBIM 3HAYKOM TTpeaHa3HavYeHa JJId OTKJIIOYEHUA TN TaHnA

pobora.
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12.1

DKpaHHbBI peIaKTOD BbIpaKeHUit

Q ®aiin 03:14:43 CCCC O
MporpaMMa rVCTaHOBKa rﬂepeuemeuue B/B | XypHan |

<Ee3 Ha3BaHNA=> KomManaa | rpaduka | Crpyktypa | Mepemenntie

S ¥cTanoBHTE -
= Omindanie | WecTo4HMK H
HasHa4yeHue

0 Bwxoq_1

o PaiflomiTh

0 HavaisHoellono_1 - -
I'IpMcBalﬂBaeT BblﬁpaHHol.fl nepeMeHHOK SHaYeHNE BHDAMEHMA,
¢V Hanpannenie

o Haflonow_1

® Bllonox 1 | NepeMeHHan BripaxeHue

¥ locregosaTensHoc Ty

o fMosoxlliTabens 2 |var =) |v| = ‘
= VeranonnTs -

= OxiaHie |

n

2 *force()
Input
<Brog> - True (HI) False (LO) g 4== Bosmpar
Output
<BbMog> e and or Xor not 7 8 e} -
Variable
<[epemeHHan= -|| = 2 ( ) < = / * 4 5 6
Pose
<PacnonoxeHne= |w - " [ 1 = = ’ + 1 2 3 ..g...

Function

<DYHKLLNA> -

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
(mosoxkenuss U OpueHTAIMN ) UHCTPpYyMeHTa podora. C momorbio gannoro BrodaiinBm Menio He

OCYIIIECTBJIAETCS HEITOCPEICTBEHHOE YIIPABJIEHNE MAHUITYIATOPOM POOOTA.
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UNIVERSAL ROBOTS 12.2 MeHio H3MEeHEHHST TTOI0KEHUS

PoboTt Netans

daa
Tcp
X 120,11| mm
¥ -431,76| mm
z 300,00| mm

BeKTop EpaLLeHVA [rad]

PR & bR

RX 0.001|rad L]
p RY 3,166|rad | dn
RZ -0,040| rad dh
|_; . Monomenne counenenni
— OcHOBaHWe -91,71|® LH] =
Mne4o -98,96|° ok =
JNokoTe -126,22|° dh || =
3anAcTee 1 -46,29|° ok cm
3anAcTee 2 91,39|° ok I
3anAcTee 3 -1.78|= b -
¥ Ormena || & 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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12.2 MeHio u3MeHEHHST TOI0KEHS UNIVERSAL ROBOTS

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 14.4.

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.

5] 03:14:50 CCCC O
[Tporpamua |'Vcranoska | Mepemewenue [ B/B | XKypuan |
Monoxenune LUTU PoboTt Neranb

a’s

-
[}
h-

-
-
i
rad
rad
o Rz rad

OcHoBaHWe N -91,71| @
Mnevo | -98,96| @
NekoTk N -126,
3anAcTee 1 Y|
3anfcTee 2 A 91, @
3anAcTee 3 T -1,78|°

= |
ZE N o< x

o

4ol

IS
@
rJ
w

o

Ceobo gHbIA npuBO A,

w
!|;

CKopocTe l:Qmo% ‘ ¥ Ormena || W oK |

o PeankHelin poboT

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,
ybeauTech, 9TO HACTPOMKHU IEHTPAJIbHONR TOYKM MHCTPYMEHTa,
(ITN) wu mapamerpbl MOHTaxka pOBOTA  YCTAHOBJIEHBI
KOPPEKTHO. Eciu nammble mTapamMeTpbl  yCTAHOBJIEHBI
HEKOPPEKTHO, po00OT MNpHUJAET 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 oaiin 03115:22 CCCC O
[ NporpaMma | Vcranoska | Mepemewenwe [ B/B | Xyphan |
Pobor | MODBUS
HacrpanBaeMelil BXOJ LiucpoBoii Bxo BxoJ MHCTpPYMeHTa
S-Guard Reset i) | & 4 oy | D4
L posoit
S-GuardReset ) | & 5 19| s 2
0
2 Q| Ds Start-Frog @) | & &
Q1
3 (D7 Stop-Prog i} | @ 7
AHanNoroBbIi BX0 J analog in[2]
analog_in[0] analog_in[1] H
_m _m IRboo | = analog_in[3]
ov 10V ov 10V ey |
HacrpaneaeMsiii BeIXOg Lindposoii Beixo BbIX0J, HHCTPYMEHTA
00 G 4 no G 4 Uwehpoeci
1@ | @5 Progerunming @ | @ 3 @
2@ @ s 2T | @ s @
@@ @@ Mol KoHTponewm:
AHANOroOBLIA BLIXO A |H°”b3°BaTe“h |'|
analog_out[0]
W HanpsseHne -
AmA 20mA 4mA 20mA 0

o CamynaLna
@ PeancHui poGoT

Ha sToMm 3KpaHe Bcerga MOXKHO MPOBEPUTH U 33aTh CUTHAJIBI BBOA-BBIBOA MO/, HATIPSIXKEHUEM,
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.

Hampsa:xenne B BrBoxoge mucrpymentaBm Hanmpsizkenme MOXKHO HAaCTPOUTH, TOJIBKO KOT/Ia,
BBIXOJ] MHCTPYMEHTa yIpasJjsercs noab3osaresaem. [Ipu ynpasiaennn URCap mapamerp BkHanpsizkenneBsb

He JIOCTYIIEH.

Hacrpoiiku anasorosoro gomena Jljisi aHAJIOMOBBIX BXO/IOB/BBIXOIOB MOXKHO YCTaHOBUTH BbIBOL

roka [4-20 MA| wiu nanpsizkenus [0-10 B]. Dru nacTpoiiku GyayT 3amOMHEHbI IIPU COXPAHEHUU
MPOrpaMMbI Ha CJIYYail BO3MOXKHBIX MEPE3alyCKOB KOHTPOJIIepa poooTa B OyayineM. [Ipu ynpasienun
URCap B pasnene BkBoixon nrcTpymerTaBib HACTPOIKY TOMEHA, 11T AHAJIOTOBBIX BXOJIOB HHCTPYMEHTA,

HEeJOCTYIIHDI.

13.3

MODBUS

Ha cHuMKe 3KpaHa HUXKe TMOKA3aHbI 33JaHHBIE BO BPEMsI YCTAHOBKM CHUTHAJBI BBOJA/BBHIBOIA
kauerra MODBUS. Tlpu nomornu packpbIBAIOIMXCS MEHIO B BEPXHEH 9acTh SKPAHA BbI MOKETE
U3MEHUTH OTODPAXKEHHE COIEPKUMOTrO coracHo tumy curtnana u 6moka MODBUS, eciiun HacTpoero
HECKOJIBLKO 0JTOKOB. KaxKIpiii CUTHAJ U3 TAHHBIX MEHIO COJIEPYKUT COCTOSTHUE COEIMHEHN S, 3HAYEHIE,
UMl U aJIPEC CUIrHAJIa. BBIXOJHBbIE CUTHAJIBI MOXKHO U3MEHSTh, €CJIM ITO PA3PEIIEHO COCTOSHUEM

coeJMHEHUs ¥ HACTPOIKOIl Ha Bkiaake BkBsoa-soiBonBm (cm. 13.8).
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13.4 Bxnanka BxAptonepemernenneBmb UNIVERSAL ROBOTS

Q oaiin 03115:23 CCCC 6
[ NporpaMma | Vcranoska | Mepemewenwe | B/B | XKyphan |

MODBUS

Tun MODBUS: |Bce ‘v‘ Eiok MODBUS: |Bce |v|

Bxo gkl BeixoAbl

B nox MODBUS: 10.0.0.2 Bnox MODBUS: 10.0.0.2

(%, ] MODBUS_4 [260] ° MODBUS_3 [18]

E nox MODBUS: 127.0.0.1 Bnox MODBUS: 127.0.0.1

[, ] MODBUS_1 [0] (%, ] MODBUS_2 [16]
e MODBUS_5 [17]
e MODBUS 6 [18]
° MODBUS_7 [19]
° MODBUS_& [20]
e MODBUS_9 [21]

(] Cmynauna
@ PeansHui poboT

13.4 Bxkaajnka BxkAsronepememenneBm

Bxknanka BxApronepememenueBm ncmonbsyercs, eciu pobOT JOKEH HEPedTH B YKa3aHHOE

TIOJIOYKEHNE B MIPeIeiax CBoeit pabodeit 3oub. Hanpumep, eciiu He0OXOIUMO MEPEMECTUTH MAHUTYJISTOD

poboTa B MCXOIHOE TIOJIOXKEHHUE TTPOTPAMMBI TIEPE/T 3AMTyCKOM WJIU MEPEMECTUTH B KOHTPOJIHHYTO

TOYKY IIPU U3MEHEHUU ITPOI'PAMMBI.

@ oaiin 03i14:26 CCCC 0
fBblnonHm'b rl'lepeueu.teune IB_-"B I)Kypuan I’Amunepenemeuue |

lNepeMecTUTe poboTa B NoNoXKEeHMUe,

Y4epHUBEAT S HEMETON KHOMNKyY "ABT 0" 0NA BEINOJHEHWUR YKE3EHHOMO NepeMelleHna, OTIYCTUT & KHoMKy
ANA OTMEHE
HaxmMnTe "Bpy4Hylo” 4nA nepemelleHina pofioTa Bpy4Hyo.

ABTO

w» r BpyuHyio
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UNIVERSAL ROBOTS

13.5 YcranoBka — 3arpysuTb/COXPaHUTH

Anumanusa

AHI/IM&HI/IH TTOKa3bIBaCT ABUZKEHNE MAHUITYJIATOPA po60Ta, KOTOpO€E OH 6y;1eT BBITIOJIHATD.

NNPEAYIIPEZKJIEHNE:

CpaBHUTE AHUMAIMIO C TOJOXKEHHEM PEATbHOTO MAaHUITYJISITOPA

poboTa u ybeauTech, YTO MAHUMYIATODP POOOTa CMOXKET OE30MacHO

BLIIIOJIHUTDH 3TO ABU2K€HHE, HE 3a/1€B HUKAKHE IIPEIATCTBUA.

NNPEAYIIPEZKJIEHNE:

OyHKIMSA ABTOMEPEMEIIEHNS BBIMOJHAECT JBUKEHNAS BIOJIbL POOOTA

o 3aTeHEeHHOU TPACKTOPHUH. CTOJIKHOBEHHE MOKET OpUBECTH K

MOBPEXKIEHUIO POOOTA UJIN APYroro 000PYIOBAHUS.

ABto
st mepeMeltiennst MaHUIyJIITOpa podoTa, KaK MOKAa3aHO B AHUMAIINN, HAXKMUTE U yJIep:KuBaiTe
KHOTIKY ABTO.
IIpumeganne: UT0ObI OCTAHOBUTD [IBUZKEHUE, OTITYCTATE KHOMKY B JII0O0€ BpeMs.

Bpyunyio

Haxxvure kmonmky Bpyunyio, ¥Tobnl mepeiitn Ha BKIanky llepemermemnne, Ha KOTOPOH MOYKHO
BPYYHYIO YIIPABIATD ABIKEHAAME POOOTA. DTO TPEOYETCs TOIBKO B TOM CIIyUae, eC/IU ABUKEHUE

B AHUMAIIUH HE IOIXOINT.

13.5 VYcranoska — 3arpysurh/COXpaHUTh

Q& @aiin

03:15:11 CCcCC O

Mporpamuqa | Vcradoeka rl'lepeueu.teuue B/B )Kypuan|

KoHdmrypayua LT

KpenneHue

HacTpoilika Beopa-
BLIBOAA

Q EesonacHocTk
MNMepeMeHHbl e
MODBUS

JeTann

MnaeHbil Nnepexoq

OTcnexuBaHwe
KoHBeiepa

EtherNet/IP

PROFINET

MporpaMmMa no
YMOnYaHuio

3arpysnTbfcoXpaHn

3arpysuTb/cOXpaHUTb YCTAHOBKY poboTa B
chann
B YCTaHOBKY BXOOAT TEKWE acreKThl, KaK pasMelleHne pOﬁOTS B HpOMSBOﬂCTBeHHOLﬁ

cpele,. MeXaHYECKNA MOHT &% poBoTa 1 BEINOJAHEHNE 3NEKTPNHECKWK NoAKNHeHNA K
apyromy ofopyfoBaHnio. Mporpamma poboTa He BXOAWUT B YCTaHOBKY.

COXPEHWTE TEKYLLYIO YCTaHOBKY

|d efault |

| CoxpaHuTe || COoXpaHHTE Kak... ‘

3arpysnTe QPYroi yCTaHoBOYHLIR dhaiin

‘ 3arpysamtb || Co3aark HOBLII |

CB3
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13.6 Ycranoska — Kondurypamus [ITU UNIVERSAL ROBOTS

B ycranoBKY BXOIAT TaKMe aCIEeKThI, KAK PA3MEIEHe MAHUITYIATOPa pOO0Ta 1 OJIOKA, yITPABJIEHIS
B [IPOM3BO/ICTBEHHO CPeJie, MEXaHUYEeCKUI MOHTAXK MAHUILYIATOPA POOOTA U BBIIIOJTHEHHE JJIEKTPUIECKHUX

TIOAKTIOYEHUH K ApyroMy obopymoBanuio. IIporpamMma poboTa He BXOAWT B yCTAHOBKY.

Hacrpoiika 1anabix mapamMeTrpoB MOXKET ObITh BHIIOJHEHA C UCIOJIb30BAHIEM PA3JIMIHBIX SKPAHOB
Ha 3aKJa/JIKe YCTAHOBKA, 38 HCKJIIOUYEHHEM JOMEHOB BBOJIOB/ BBIBO/JIOB, HACTPOHKA KOTOPBIX OCYIIIECTBIISETCS

Ha 3akiajke Beoza-seiBox (cm. 13.2).

Jomyckaercss HUCHIOJB30BaHUE 0OJiee OJHOrO yCTaHOBOUYHOrO daiiia mis podora. Co3ganHbe
TpPOrpaMMBbI 6y,ZLyT UCTIOJIB30BATH aKTUBHYIO YCTAHOBKY W aBTOMATUYECKN 3arPYyzKATh 3TY YCTAHOBKY

IIPU BBIIIOJTHEHUH.

Bce n3menenns ycTaHOBKH HEOOXOINMO COXPAHUTD, 9TOOBI X MOXKHO OBLIO MCIIOJIB30BATDH IIOCTIE
BBIKJIIOYeHNsT TUTanus. [Ipu HAIMYUU HECOXPAHEHHBIX M3MEHEHWH B YCTAHOBKE, OTOOPAXKAETCS

3HAYO0K JUCKETBLI PAJOM C TEKCTOM 3&pr3I/ITb/COXpaHI/ITb B JIEBOI YacTu 3aKJIQJKHN YcraHoBKa.

CoxpateHre yCTaHOBKY MOXKET ObITh BBIMOJIHEHO ITyTeM HaxkaTusa KHomKu Coxpanuth unun CoXpaHuTh
Kak. ... CoxpaHeHuwe MPOrpaMMbl TaKKe MPUBOAUT K COXPAHEHWIO aKTUBHON ycTaHOBKU. Jljist
3arpys3Ku JIPYyroro yCraHOBOYHOIO (pailiia BOCHOIb3yiTech KHOMKOM 3arpy3urs. Haxkarue KHOLIKY

Co3maTh HOBYIO BBIMOJIHIET COPOC BCEX HACTPOEK YCTAHOBKHU POOOTA JI0 3aBOJCKHUX HACTPOEK.

IIPEAYIIPEZK JEHUE:

Ucnonb3oBanne pobora ¢ ycraHoBkoil, 3arpyxkenuoit ¢ USB-
HAKOIUTEIsI, HE peKOMeHayeTcs. Jlas ucrosib30BaHUs yCTAHOBKH,
xpausmeiics  wa  USB-maxommrerne, cHavajia  HeoOXOIMMO
BBIIIOJIHUTD €€ 3arpy3Ky M 3aTeM COXPAHUTb €€ B JIOKAJHHON

IIannkKe IIporpaMmbl C IIOMOMIIbIO KHOIIKHA COXpaHI/ITb KaK. ...

13.6

Ycranoska — Kondwurypanus LITHU

Ilenrpanbuas Touka uncrpymenta (L[TU) asiasiercs Touxoii Ha uHCTpyMenTe poboTa. Kaxmas
IITU comepkuT cMeIeHne u BpallieHne OTHOCUTEIbHO IEHTPA BBIXOIHOTO (DTaHIa HHCTPYMEHTA.
Ecnu pobor 3anporpaMMupoBaH Ha BO3BPAIEHUS K PaHee COXPAHEHHOW KOHTPOIBHOM TOYKE, TO
on niepemectut [ITU B mojoykeHre u OPpUEHTAIINIO, KOTOPhIE COXPAHEHBI B KOHTPOJILHON TOYKE.

Ecau pobot 3anmporpammupoBan i guaeiHoro asuxkenuns, To IITU nepemeraercs mHeiHO.

Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuineHsr.
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Q ®aiin 03:15:04 CCcCC O
lNporpaMMa | YcTaHoBKa I’I‘IepeMemeHue B/B | XKypHan |
oudpurypauus LITH LLeHTpanbHasa TO4YKa MHCTPYMEHTa
KpenneHue

focTynHele LITIA:
HacTpoiika Beoaa-

BblBOA & TCP |v|

@ BesonacHocTb

X | 0‘O| MM | MNepenMeHoBaTh |
/
JUHPECHTRIG ¥ | 0‘O| MM | VCTaHOBMTL MO Y... | | |'I
|
MODBUS z | 0‘O| BT | e | § '-.\
OeTanu RX | 0.0000| pan | Vaanute |
MnaeHbiil Nnepexon RY | 0.0000| pan | 7 MonoxeHue | B sl
OTcnexuBaHwe o
KoHBeitepa RZ | 0.0000| pag | / OpHeHTauua |

EtherNet/IP
MonesHas Harpyska: kg
PROFINET z

MporpamMma no [ I LeHTp TamecTn
YMOA4aHuo

BarpysanTk/coXpaHiuTE

[Tosmoxkenne
Koopmunarsr X, Y, Z 3amaior momoxenue I[TU. Ecau Bce 3HaveHus (BK/IIOUAst OPUEHTAINN )
pasubl Hy1i0, To LITU coBumamaer ¢ meHTpasbHON TOYKOMH Ha BBIXOTHOM (bJiaHIlEe MHCTPYMEHTA U

MPUHAMAET CHCTEMY KOODIWHAT, N300PaKEHHYIO0 HA IKPAHA.

Opuenranyst
ITonsa xkoopauuar RX, RY, RZ 3anator opuenrtanuio IITU. Tak xke kak u B Bk1aaxke BxllepemectursBb,
HCTIONb3YHTEe packpbiBatomieeca Menio BrEamnunnr mamepennaBm nan momavu RX, RY, RZ,

4100bL BHIOPATL KOOpAMHATLL OpueHTauuun (cm. 12.2).

13.6.1 obGaBnienue, mepenMeHOBbIBaHNe, u3MeHenne un yaaaenue 11THU

Haxkmure knonky Co3mars, urodsr onpenenutsh HoByto LITU. Co3mannas [ITU aBromaruuecku
[OJIyYaeT YHUKAJIbHOE HA3BAHNE U CTAHOBUTCS JOCTYIIHOI HA BHIOOD B PACKPBHIBAIOIIEMCS MEHIO.
Yrobsr nepenvenosars LITU, naxkvure kuonky IlepemmenoBars. [Iaa ymamenust BIOpaHHOM
OTU naxkmure kaonky Yaamutsb. Ilocaemqusas ocrasmasica [ITU ne moxker ObIThH yaaeHa.

ITepemertienne n Bparienne Boiopanuoil IITU MOXHO W3MEHUTH, BBOIS HOBBIE 3HAYEHUS B TIOJISI.

13.6.2 Axtusnas LITU

[Ipu jwreitHOM mepemernennn pobOT Bcerda ucmonb3yer aktuBHyio LITU, urobwr ompeneanTsb
cmernenne IHITU. Axkrupayro HTH moxkHO n3menuTs npu noMorny koManasl BkIlepemecrursBib

(cM. 14.4) mwmm komanap Bk3agarsB.

13.6.3 HTHU no ymonyanuio

IITU to ymorganuio nokHa O6ITH 331aHa B KadecTBe akTuBHO# IITU nepe 3amyckom mporpaMmal.
Boi6epure nyxuyio HTU n naxvure 3azars mo ymomdanuio, 4rodst 3a1a1s LUTU B kagecTBe
TOYKH IO YMOJIYAHMIO. 3eJeHbIN 3HAUYOK B MMEIONIEMCST PACKPHIBAIOIIEMCST MEHIO YKA3hIBAET HA

IITU o ymomganuio.
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13.6.4 O0yuenne noyoxennto [[TU
& ®aiin 03:15:04 CCcCC O
lNporpaMMa | ¥craHoBKa I’I‘Iepememeuue B/B | MypHan |
Jeoncourypauma LiTh LLeHTpanbHasa TO4YKa MHCTPYMeEHTa

KpenneHue

. focTynHele LITH:
HacTpoilka BBoa- 7 Hayuutk nonoxen. LITH
BhiBOO A |i | |

BesonacHoCThb
(1% MepenMeHnoBath & TpebyeTca Bonblue Tovek

MNMepeMeHHLIe S =
¥ YCTaHoBUTE NO ... MepemecTuTe UTH B To e
MONOMEHWUE NOJ, PA3HLIMIA YrNama.
MODBUS — - ap ¥!
£ Co3znaTte

Vaanute 3aparte To4ky 1

MNnaeHu il Nnepexopg, RY MonoxeHne

OTCﬂezKMBaHMe 3apatk TO4KY 2
KOHBeilepa

NeTanu X |
| OpueHTayna

FtherNet/IP

MonesHan Harpyzka: 3aparhb TO4KY 3
PROFINET :

MporpaMmMa no [UeHTp TamecTu
YMON4aHWu

3apare TOuky 4

3arpysnTh/COXPaHUTL

VCTaHOBUTH ‘ | ¥ OTmena

Koopauuarsr nojoxennsi [ITU MOryT ObITH BBIYUCIEHBI ABTOMATHYIECKH CIEAYIOMMUM 00pa30M:

1. Haxxmwure sHa Macrep momnoxkenus: ITTI.
2. Bribepute (BUKCHPOBAHHYIO TOYKY B paboueil objacTtu poboTa.

3. C momoIpbio KHOMIOK Ha, MpaBoil cTopone 3kpana nepemectutre IITU u3 mo MenbIneit mepe
TPeX Pa3JUYIHBIX YIJIOB U COXPAHUTE COOTBETCTBYIOIINE IIOJIOKEHHS BBIXOTHOTO (DIIAHIIA

UHCTPYMEHTA.

4. Haxmure KHONIKY YCTaHOBUTDH, 9TOOBI IPUMEHUTH [IPOBEPEHHBIE KOODIUHATHI /IJIsi COOTBETCTBY IOIIE
I TU. g npaBRILHOTO pacdeTa JAHHBIE O MOJOKEHNST JOMKHBI ObITH JOCTATOYHO Pa3InIaThCA.
Ecam omnn He MMEIOT TOCTATOYHO PA3IWIH, TO CBETOBON MHINKATOP COCTOSTHUS HAJI KHOMKAMUT

HU3MEHUTDb IBET Ha KpaCHbeI.

1 xota ast onpenenenus npasuabHOi LITY 00bITHO 4OCTATOYHO TPH MOJIOKEHHS, [AJIs1 JOMOJHATEILHOMN
TTPOBEPKH PacyeTa MOXKET UCIOJIb30BATHCS U YeTBEPTOE MoJIoKeHne. KavyecTBo Kayk10# cOXpaHeHHO
TOYKH 1O orHOmeHnio K Bbraucagemoil IITU yka3biBaercss 3e7€HbIM, KEITHIM WA KPACHBIM

CBETOAMOZIOM HA COOTBETCTBYIOMIEN KHOIIKE.
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UNIVERSAL ROBOTS 13.6 Ycranoska — Kondurypamusa [[TU

13.6.5 Ob6yuenne opuentamuu [[TU
Q oaiin 03:15:05 CCCC O
NporpamMa | VcraHoeka | Mepemewenne | B/B | XKypuan |
peEE LI e (R LLeHTpanbHasa TO4YKa MHCTPYMEHTa
KpenneHue
HacTpoiika BBofa- Hayunte opuentauum LITH
BoBO O A
@ EBesonacHocTe @ [leTans He momeT BuiTh Baifipada
Mepenentie BribpaTe GyHKUWMIO 1 3848 Tk TOYKY
HaeeLeHWeM WHCTPYMEHTE B
PRIERHLS HanpaeneHun ock Z BeiBpaHHoiR
AeTanu.
JdeTtann
MnaeHbil Nepexon AREEMEETEAE |'|
OTcnexuBaHwe
KoHBeilepa 3ajaTh TOYKY
EtherNet/IP
PROFINET
MporpaMmMa no O
M OonYaHuo
BarpysanTk/coXpaHiuTE
1. Haxxmure na Macrep opuenraruu [TTU.
2. "3 pacKpbIBaIOMIErocs COUCKa Bbibepute geraib. (Cwm. 13.12) gy momoOHUTEHHOR
nHMOPMAIUT IO OIPEIEIEHNI0 HOBBIX JeTaseit
3. Hakmure KHOLKY YCTAHOBUTD TOYKY U IIPHU [IOMOIIY CTPEJIOK /JIsl [IEPEMEINEHIS HHCTPYMEHTA
CMECTHUTH B IOJIOXKEHHE, IIPH KOTOPOM OpHEeHTAIus WHCTPpyMeHTa u coorBercTByforeii [IITU
COBIIA[IA€T C CHUCTEMOI KOODIWHAT BHIOPAHHOW JETAJIN.
4. TIposepbre opuenramuio paccautanuoi [ITU u npumennte ee Ha Beiopanuyto IITU ¢ moMorsio
KHOTIKHA YCTaHOBUTb.
13.6.6 Tlose3nas Harpyska
Bec urcTpymenTa poboTa yKa3bIBaeTC B HUKHEI 9acTh KpaHa. st m3MeHeHNns 3TOrO IapaMeTpa
MPOCTO HAKMHUTE HA O€JI0€ TEeKCTOBOE ITOJIe U BBEUTE HOBBIN Bec. /laHHBII mapaMeTp TpuMeHSeTCs
ko BceM ompeqenerHuabiM LITH. Bosee nmoapobuyo nadOpMAIU0 0 MAKCAMAIBHO IOILYCTHMOM
[TOJIE3HOM HArPY3Ke CM. B PYKOBOJCTBE IO YCTAHOBKE 000PYIOBAHUSI.
13.6.7 LleHTp TsKecTH
Henrp sizkecru uucrpymenta ykasbiBaercs B noisx CX, CY u CZ. Tanubiii mapaMerp npuMeHseTcs
ko Bcem onpegesenabiM LITU. Yeranosku, co3aannbre 10 Bepcuu 3.8, MOMIEPKUBAIOT OMIPEIeICHIe
menrpa Tsaxkectu Ha LITU, ecnm onm ObLIM TpeaBAPUTENBHO 33aHbI. KCIW MEHTp TAKECTH
3aJaH BPYYHYIO, B 3.8 WJIM HOBee, TO BO3MOYKHOCTH ONpeeseHus TeHtTpa Taxectn masa [ITU
OTKJTIOYEHA.
CB3 11-46 Bepcus 3.13



13.7 Ycranoska — MonTaxK UNIVERSAL ROBOTS

BHUMAHUE:
Wcnonw3yiiTe mpaBuibHbe mapaMerpbl ycranoBku. Coxpansiite u

3arpyKaiire ycTtaHOBOYHbBIE (hall/Ibl BMECTE C IPOrPAMMOIA.

13.7 Ycranoska — Monrazk

Q oaiin 03115:07 CCCC O
NporpamMmMa | YcraHoska rl'lepemeu.telme B/B | XMypHan |
Kokdurypauus LITU KpenneHune pobota u yron
penneHue :T
HacTpoiika BBoga-
BLIBOA A -
Q BesonacHocTb
MNMepeMeHHLIe 1
MODBUS
HaknoH
NeTtanu ¥ s
MNnaeHuil Nnepexopg, 2
OTcnexunBaHue /
KoHBeilepa l-; . +
EtherNet/IP 0,0°
PROFINET L I
MporpamMmMa no
YMON4aHUIo ase
3arpysnTh/COXpaHUTb ¥
MoeopoT KpenieHWa ocHoBaHWA poboTa E 0,0° III

Omnpenenerne MOHTaXKA MAHUITYIATOPA POOOTA HEOOXOAUM IO ABYM HTPUIHHAM:

1. Co3manune NMpaBUILHOTO OTOOPAYKEHNST MAHUITYISTOPa pOOOTA HA YKPAHE.

2. BBox B xoHTpO/IEp NHGOPMAIMY O HAPABICHUN CUJIbI TSXKECTH.

Pacmupennasi iuHaMudeckas MOJEJIb 00ECIeYnBAET [IJIABHOE ¥ TOYHOE IIEPEMEIEHIE MAHUILYIATOPA
pobora, a TakzKe OHa MO3BOJISIET MAHUITYIATOPY POOOTa yAepKUBATH ceOs B PEXKHUME CBODOTHOTO

npuBoga. Ilo 3ol mpuynHe HEOOXOIMMO MPABUIIHHO YCTAHOBATH MAHUITYIATOD POOOTA.

BHUMAHUE:
HexoppekTHbiit MOHTa)K MaHUIIYJIATOPA POOOTA MOXKET HPUBECTH
K YaCThiM 3alUTHBIM OCTAHOBAM H/UJM K [EPEeMEIeHUTO

MaHUIYISTOPa PoOoTa mpu HaxkaTuu KHOMKN CBOOOMHBIM MPUBOL,

Eciu manunysiarop po6oTa yCTAHOBJIEH Ha ILIOCKON MOBEPXHOCTH (CTOJ U MOJI), TO HE HYKHO
MEHSITh 3HAYEHWS Ha dKpane. TeMm He MeHee, eCin MAHUTYIATOP pOOOTA yCTAHABIMBAETCS HA

[IOTOJIKE, HA CTEHE WJIKA O[] YIJIOM, TO IIapaMeTPbl HeOOXOINMO U3MEHUTH IIPU IIOMOIIY KHOIIOK.

Kuonku ¢ mpaBoii CTOPOHBI 9KpaHa IPeIHA3ZHAYEHBI JJIs HACTPOUKH YTI/Ia MOHTAYXKA MAHUTYIATODPA
poGora. Tpu BepxHHE KHOIKM CIIPaBa UCIOIB3YIOTCA JJIis BbIOOpa yriia Ha noronke (180°), na

crede (90°), na nony (0°). Knouka Haksion 1103Bosier ycTaHOBUTD IIPOU3BOJILHBIA yroJl.
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UNIVERSAL ROBOTS 13.8 Yeranoska — HacTpoiika BBOJA-BBIBOIA

Kuonku B HUKHEl 9aCTH 9KPAHA UCTIOIB3YIOTCS [IJIsi IOBOPOTA MAHUITYISTOPA POOOTA MTPY MOHTAKE

B COOTBETCTBHUU C (DAKTUIECKON yCTAaHOBKOM.

BHUMAHNE:
Ucnonb3yiite npasuibhble mapamerpbl ycranoBku. Coxpansiite u

3arpyzkaiite ycraHOBOUYHBIE (DAIbI BMECTE C TIPOTPAMMOIA.

13.8 VYcranoska — Hacrpoiika BBOIa-BbIBOIA,

Q oaiin 03:15:08 CCCC O
MporpamMuma | Ycranoeka r MepeMewenne | B/B | XKyphan |
KoHcpurypauua LTI
Bug
KpenneHue |LLM¢JPOBOI:'I |'|
acTpoilka BEOJa-
R Bxop, Brixo g
@ BezonacHocTh Do) digital_in[0] = Do[0] digital_out[0] =
MepeMeHHbe DI[1] digital_in[1] L % DO[1] digital_out[1] Prog-Running L
DI2] digital_in[2]  Start-Prog DO[2] digital_out[2]
pUlEEE DI[3] digital_in[3] Stop-Prog T DO[3] digital_out[3] T
DeTtanu DI[4] digital_in[4] DO[4] digital_out[4]
DIS] digital_in[5] DO[5] digital_out[5]
MnaeHLIl Nepexon
DIE] digital_in[5] DO[6] digital_out[s]
OTcnexuBaHue o | . —|
KoHBeitepa DI7] digital_in[7] B DO[7] digital_out[7] B
EtherNet/IP
MepeMMeHoBaTE SNeMeHT YNPaBNEHWNR BKNS KN «BEO-BEIE. ..
PROFINET ‘ |0quc_”"b| |
MporpaMmMa no
YMON4YaHuo
=]
320 DVIVEE/CORR S [efAcTene B NporpaMme
BEICOKWA, KO 4@ 3aMyLLEHD, 11 HU3KWA, |v|

Ha skpane BkHacrpoitka BBO#a-BbiBOmaBib 1MOMb30BaTE b MOXKET ONPEIETUTh CATHAJIBI BBO/IA-

BBIBOJIA I HACTPOUTD AEHCTBHUs IIPHU IOMOIIK 3JIEMEHTOB yIIpaBIeHus BKIaaIku BKBBoI-BeBOABH.

Paznenst Bom n BuiBos, comepzKaT cireyioniye TUTTBI CUTHAJIOB BBOIA-BBIBO/IA!

e [Tudporbie cTaHIAPTHBIE ODIIETO HAZHAYEHNUS, HACTPANBAEMBIE W WHCTPYMEHTAIHHBIE
e AmanoroBble cTaHIApTHBIE OOINEr0 HAZHAYEHUS U WHCTPYMEHTAThHBIE
e MODBUS

e Perucrpn 0611ero Ha3HadeHus (JOruIecKue, IMeJ0UUCIeHHBIE U C ILIaBaloIeii Toukoii) Jlocryn
K PErmcTpam OOINEro HA3HAYEHUS MOXKET OCYIIECTBJIATHCS MOCPEICTBOM MPOMBIIIIEHHON

ceru (naupumep, Profinet u EtherNet/IP).

13.8.1 Tun curaaja BBOIa-BhIBOIA,

YT00b! OrpaHUIUTH KOJHIECTBO CUTHAJIOB, IIEPEINCICHHBIX B pa3aeasax Beog n BeiBom, HeoOX0amMo
MCITOJIL30BATH BBIMAIA0Iee MeHi0 Bua B BepxXHeit 9acTn 3KpaHa, IJ1sT M3MEHEHUsT 0TOOParKaeMOoro

KOHTEHTa, OCHOBAHHOI'O Ha THUIIE CUI'HAJIA.
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13.8 Ycranoska — HacTpoiika BBOma-BEIBOIA UNIVERSAL ROBOTS

13.8.2 Hasuavenue moip30BaTeNbCKIX HMEH

st GoJiee JIETKOTO 3aMOMUHAHNST HA3HAYEHUST CHIHAJIOB BO BpeMsi paboThI ¢ POGOTOM TOJIb30BATENN
MOTYT TPUCBONTH HA3BaHWs CHTHAJIAM BBOJA W BBIBOJA.

1. BoibepuTe HYKHBIH CHTHAI

2. IlenkHUTE O TEKCTOBOMY IOJIO B HEMKHEH 4acTH 9KPaHa, YTOOBI IPUCBOUTH HA3BAHUE.

3. Yro0bl cOpoCUTH HA3BAHKE HA HA3BAHUE [0 yMOIYAHHIO, HAKMUTEe KHONKY O4YHCTHTS.
Perucrp 0611iero Ha3HAYEHH JJOJIPKEH NMETh [OJIb30BATEIbCKOE Ha3BaHue, YTOOB! OH GBI JOCTYIEH
B mporpamme (Hampumep, st Komau sl O¥KuIaHne nin yCIOBHOTO BhIpayKeHnst KoMaHabl Ecin)
Komanapr Oxunanne u Ecin onuceiBaiorcs B (14.10) u (14.17) coorBercrsenno. ImenoBanubie

perucTpbl 00Iero Ha3HAYEHHWS MOrYT ObITh HaiiaeHbl B obsacTu BbiOOpa Bsom mim BeiBom nHa

3KpAaHe PEJAKTOPA BBIPAKEHUN.

13.8.3 Bxoauble/BbIxX0/HBIE J€fiCTBUSA W yIIDaBIeHHe Ha BKJaJKe BBOI-BBIBO/

Bxoaubie/Boixojtbie geiicreus: Pusndeckue u udpoBble BXOIbI /BbIXObI [IOJIEBOM IIIMHBI MOXKHO

HUCIIOJIb30BaTh, 9TOOBI AKTUBUPOBATH ﬂeﬁCTBHH NJIN pearupoBaThb Ha COCTOAHNE IMTPOTrPAMMBI.

JlonycTumbie BXOIHBIE AEHCTBUS:

e Bamyck: 3allyCK WU IPOIOJIKEHHNE TEKYIel IPOrpaMMbl O epefHeMy (DpoHTY.
e (OcraHOBKAa: OCTAHOBKA TEKYINEH MPOrpaMMBbI 1O TepeaHeMy (hpoHTYy.
e Tlayza: maysa Tekyimeit IporpaMMbl IO mepensHeMy (GpOHTY.

e Cpobomubrit puBom: Ilpu BBICOKOM BXOIHOM CHUTHAJjE pOOOT HAXOIUTCS B PEXKUME
cBOGOIHOIO 1IpUBOA (AHAJIOIMYHO KHOIIKE CBOOOJHOrO npuBoa). Bxoxa urnopupyercs,
ecmu paboOTaeT MPOTPAMMA WJIH €CITU JPYTue yCJIOBHS He TMO3BOJISIIOT HUCIOJB30BATH

CBOOOIHBIIN TTPUBO/I,.

BHUMAHUE:

Eciu  pobor ocraHaBIMBAaEeTCST BO  BpPEMsl  HCIOJIB30BAHUS
BXOJIHOTO [JI€HCTBUSA IyCKa, pOOOT ME/JIEHHO JIBH2KETCHd B
IIePBYI0 KOHTPOJIbHYIO TOYKY IIpOIDAMMBbl Ilepe]] BbLIIOJHEHUEeM
camoii mporpammbi. Eciu pobora MpUOCTAHABINBAIOT BO BpPEMS
WCIIOJIb30BAHUS BXOIHOTO JAEHCTBUS MyCKa, Mepel BO30OHOBIEHHEM
porpaMMbl POOOT MEJJIEHHO [IBUKETCs B IIOJIOKEHHE, B KOTOPOTO

OH OBLT IPUOCTAHOBJIEH.

Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuineHsr.

JlomycTuMbIe BBIXOIHbBIE TEHCTBU:

¢ Hu3zkwii, Korza He 3amyieno: Burxoa HU3KmMit, Korja cocTosare mporpaMmbl Bkoctanosieno B
nu BrrupuocranosiieHOBb.

* Bricokwuit, Korja He 3amyieHo: Beixom BRICOKMI, KOT/Ia COCTOSTHIE MporpaMMbl BkocTarnoBieHoBmb
nian BrrnpuocranoBiaeHoB.

e Broicokwmii, Korma 3amyIeHo, W HU3KHif, KOTJA OCTAHOBJIEHO: BbIXOA HU3KWil, KOraa
cocrosiuue nporpamMMbl BkoctanoBienoBw nim BrmpuocranoBieHoBw u BBICOKHUI BO

BpeMsi pabOThI.
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¢ TlocTOSTHHBIIN WMMYJIbC: Ha BBIXO/E TOMEPEMEHHO TPHUCYTCTBYIOT BBICOKMN W HU3KU
CUI'HAJIBI B T€YEHUE HECKOJIbKMX CEKYH/I, T0Ka paboraer nporpamma. [lis coxpanenus

COCTOAHUA UMITyJIbCa HeO6XO,ZLI/IMO OCTAaHOBHUTHb HJIX IIPHOCTAHOBHUTDL IIPOrpaMMy.

DuiemenHT yrpasienus Bk BKBBo-BbiBOABb: YKaXkuTe BO3MOKHOCTD yIIPABJICHUS BHIXOIHBIM

CHI'HAJIOM Ha BKJaJiKe BBO/I-BBIBOJ, (TOIBKO MPOrPAMMUCTBI HJIH IIPOIPAMMUCTBL M OIIEPATOPDI )

MJIX BO3MOZKHOCTH yIPaBJIEHUA TTPOTPaMMaMn p060Ta.

13.9 VceranoBka — bezonacnocth

Cwm. pazzen 10.

13.10 VYcranoBouHble — IIEPEMEHHbIE

Q aiin 03:15:08 CCCC O
MporpamMMa | ¥craHoBkKa rl'lepemeu.teuue B/B | XypHnan |

KoHcpurypauua LT

YcTaHOBOYHLIE nepeMeHHble

KpenneHne
HacTpoiika BBoga- lNepemenHan ~ | 3Ha4eHne
BoiBOLA

(% EezonacHocTe

epeMeHHbl

MODBUS
JeTann

MNnaeHblil Nepexon

OTcnexuBaHue
KoHBeilepa

EtherNet/IP

PROFINET

MporpaMmMa no
YMONYaHuo

3arpy3nTe/COXpaHnT

Co3aTk HOBLI || 13MeHNTE 3HaYeHne || Vaanure

Ilepemennbie, co31aHHbBIE HA SKPaHe TEPEMEHHBIX, HOCAT Ha3BaHne BKYcTaHOBOUYHBIE IEpeMeHHbIe B

U HUCIOJIb3YIOTCH B KA4eCTBE OOBIYHBIX II€PEMEHHBIX IPOIPAMMBI. YCTAHOBOYHBIE II€PEMEHHDIE
OTJINYAIOTCH, [IOCKOJIbKY OHU COXPAHSAIOT CBOU 3HAYEHU /laXKe B C/lydae OCTAHOBKYU U IIOBTOPHOT'O
3aIycKa IMpPOrpaMMbl, & TaKxKe II0CJe OTKJIIOYEeHWS U TOBTOPHOIO BKJIIOYEHUA MAHUIYIATOPA
poGora n/unm 610Ka yrnpasienns. VX HA3BaHWs 1 3HAYEHWS COXPAHSIOTCS BMECTE C YCTAHOBKOIA,

Y9TO IIO3BOJIAET KUCIIOJIb30BAaTb OJHY U TY 2K€ IIEPEMEHHYIO B HECKOJIbKUX IIPDOrpaMMax.

Co3naTbk HOBLIE YCTaHOBOYHLIE NepeMeHHble

A 3Ha4YeHne

i war 1 ‘ = ' ‘

‘ 0K ‘ ‘ OTMeHa ‘

IToce maxaruss CozzmaTh OTOOparkaeTcsi OKHO C IMpeajiaraeMbIM WMEHEeM HOBOI MepeMeHHO.

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

JAHHOW yCTaHOBKE.

MN3menenne 3Ha9eHNs YCTAHOBOYHOMN TIEPEMEHHOH BO3MOYKHO TYTEM BBLIIETEHUS TIEPEMEHHON B

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

Ilocsie HACTPOMKY yCTAHOBOYHBIX IIEPEMEHHBIX HEOOXOIUMO COXPAHUTD YCTAHOBKY, ITOOBI COXPAHUTH

KOHQUTYpAITHIO.
YcraHoBoYHbIE IEDEMEHHBIE U UX 3HAYEHUs] ABTOMATUYECKU COXPAHSAIOTCH Kaxkable 10 MunyT.

Ecnu nociie 3arpy3ku nporpaMMbi Ujid yCTAHOBKY OOHADPYKUATCH OHA HJIH HECKOJIBKO IIPOIPAMMHBIX
U yCTAHOBOYHBIX II€PEMEHHbBIX C OUHAKOBBIMU Ha3BAHUAMHU, II0JIb30BATEJIIO [IPEJOCTABIAETCA /1B
BapUaHT JIeMCTBUN: HCIOJIb30BAaTh YCTAHOBOYHBIE IIEPEMEHHBbIE C COBIAJIAIONIMMU HA3BAHUAMU

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

13.11  Vcranoska — Hactpoiika BBoja-suBoga MODBUS

Q oaiin 03i15:09 CCCC O
MporpamMMa | ¥craHoBKa r MepeMewenne | B/B | XypHan |

Kordurypauus LITA Hactpouka 10 knueHTta MODBUS S
Kpennenue UiEdE ez
HacTpoiika BBofa- IP:‘ 10.0.0.2‘ [[]NocnesosaTensHLIA pex um El
BLIBOAA
(1; ECDTME TR ETE o ‘ 0‘ Bhi<o 4 peru... ‘v H 18‘ ‘MODBUS_I ‘ =
lNepeMeHHbIe

YacToTa [Mul LonennuTensHeh aspec MODBUS 255
MODBUS

Bpewa oreera [ucl: ----, Bpews oawganus: 0, OusGwa sanpocon: O, Avg. resp. f:o----

NeTanu o D

MNnaeHu il Nepexon

OTCneXneaHue YacroTa [Mu] LenonnnTensnoh agpec MODBUS 255

KOHBeiepa

260

1

Lncbposoi ... ‘v‘

MODBUS_2 ‘

Bpewa arsera [ucl: ----, Bpews cwuamiua: 0, Ousbka sanpacon: 8, Ava. resp. F: ----

EtherNet/IP

PROFINET

| B

MporpaMMa no

MoKazaTe JONOAHWTENLHEIE NapaMe TRkl
VMO N4YaHWuw

3arpysnTh/COXpaHnT

Ha 3Tom 9Kpane MOKHO HACTPOUTH CUTHAJIBI BBOJA-BbIBOIA KauenTa (Macrepa) MODBUS. IMoakaouenus
k cepsepam MODBUS (uiu pononauresbubiM ycrpoiicTBam) 1o 3ananubiv 1P-agpecam moryT
OBbITH CO3/IAHBI C MCIOIH30BAHMEM BXOTHBIX /BBIXOJHBIX CUTHAJIOB (PErMCTPOBBIX HIIH (D POBDIX).

Nmsa KaXKI0T0 CUTrHaJla YHUKAJIBHOE, 9TO MO3BOJIAET UCIIOJIB30BATh UX B IPOrpaMMax.

OOHOBUTDH

Haxxkmure nannyio KHONKY J1jist 0OHOB/IeHUs Beex moakaodennit MODBUS. O6noBrenne oTKIIO9aeT

u cHOBa noakaouaer Bce moaysu MODBUS. Bes crarucruka oduiiaercs.
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JTobaBUTH MOMYJID

Haxxkmure mannyo KHONKY s mobasierus HoBoro momyias MODBUS.

ViagauThb MOJLyJib

Haxmure mannyio KHONKY, 9T00bl yaamuth Moayas MODBUS u Bce curnambi, qob6aBIeHHbIE B

3TOT MOIYJIb.

Veranosuth [P-anpec momysis

B nmammOoM pasmene orobpaxkaercsa IP-ampec momyas MODBUS. Haxkmure 3Ty KHOIKY, 9TOOBI

U3MEHUTH €TO0.

[TocnemoBaTe/IbHBIN peyKUM

Hocrynuo, Tonbko eciu BbiGpano Ilokazars gomnonmHuTeIbHbIE napaMerpbl (cM. 13.11). BwiGop

sroro ¢uaxkka BeiHy)KIaer kKianenta MODBUS noxmgarhcs oTBeTa, MPEXKIe UeM OTIPABJISTH
CHAENYIOMUN 3aIpOCc. IDTO PEXKUM TPEOyeTcsi JJjisi HEKOTOPBIX OJIOKOB MPOMBIILIEHHBIX IIHH.
Bkouenue janHOrO mapaMerpa MOYKeT TOMOYb TPY HAJIMYNN HECKOJIBKUX CUTHAJIOB, 8 YBEJINYeHUe
9aCTOTHI 3AIIPOCOB MPUBOIUT K OTKJOUeHUIO curHaia. Obparure BHMMaHWE, UTO (haKTHUIECKAS
YACTOTA CUTHAJIA MOXKET OBITH HUKE 3AMPAIINBAEMOil, KOTIA B TIOCIEI0BATETHHOM PEXKIME ONPEIEISIeTCs
HECKOJIBKO CUrHAJIOB. PaKTHYECKYIO YACTOTY CUI'HAJIA MOXKHO IOCMOTPETH B CTATUCTUKE CUTHAJIA

(cm. pasmen 13.11). MuaukaTop curHajza CTAHOBUTCH YKEJITHIM, ecjid (DaKTHYecKas 4acTora

CUTHaJIa MEHBIIIE IIOJIOBUHBI 3HAYECHU A, BbI6paHHOFO U3 PAaCKPBIBAIOIIEroCA CIIuCKa BxYacroraBis.

JlobapuTh curHa

Haxkmure qaHHy0 KHOTIKY [I7TsT TOOABIEHUS] HOBOTO CUTHAJIA K COOTBETCTBYOMmeMy MomLyaio MOD-
BUS.

YiaaauTh CHrHAJ

Haxxmure manmyio kuonky st ynamenwsi curHaiga MODBUS wu3 coorBeTcTByIOIMEro Momysist
MODBUS.

YeTaHOBUTE THII CUT'HAJIA

Bribepure Tum curaaja B pacKpbIBAIOIIEMCsT MeHI0. JIOCTYIHBI CIEAYIONINEe TUTIHI.

Iudposoii Bxox: Iudposoit Bxo (karyiika) — 370 04HOOUTOBAs BEJIMIMHA, KOTOPAs CIUTHIBAETCS
n3 moayass MODBUS na karyinke, yKa3aHHO# B aJpecHOM Tojie curHaja. Vlcmosib3yercs

ko1 dbyukiyn 0x02 (IUCKPETHBIE CYUTHIBAIOIINE BXOJIbI).

ITudposoii Berxox: [udporoii Bbxoa (Karyinka) — 3TO OMHOOUTOBAS BEJIUIHHA, KOTOPAs MOKET
[PUHUMATH BBICOKOE WJIM HU3KOE 3HadeHwe. ECiu moJib30BaTesib HE 3a/a 3HAYEHUE ITOr0
BBIXO/Ia, OHO Oyzer cumrbiBarbesd u3 momyias MODBUS. 9to o3nagaer, 94To uCIOIb3yercs
kox dyukuun 0x01 (cuuThbBarOmMX Karyiiek). Ecau ycTaHOBKa BBIXOA OCYNIECTBIIAETCS
MTPOTpaMMOii POOOTA WM HAYKATHEM KHOMKYW 3a/aTh 3HAUEHWE CUTHAJIA, TIOCIEe STOrO OymeT

ucoab3oBarbes Ko, Gyukuuu 0x05 (3anucbiBaioiias OJIHOBUTKOBAS KATYIIKA).

CB3
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Bxox perucrpa: Bxom perucrpa — 310 16-0uToBas BeJIMdnHa, KOTOPas CUNTHIBAETCS W3 AJIPeca,
yKa3aHHOIo B ajpectHom unoste. Ucnonb3yercs kon dyukiuu 0x04 (cuurbiBarome BXOIHbIE

PerucTphl).

Boixon perucrpa: Boixom perucrpa — 310 16-0uToBasi BEIMYNHA, KOTOPYIO MOXKET 331aTh II0JIb30BATEb.
Ec/n 3Ha9enne JaHHOTO PErHCTPa HE 33/IaH0, OHO OY/IeT CUUTHIBATHCS U3 YAAJEHHOTO MOTYJIs
MODBUS. 9to o3nauaer, uTo ucnoab3yercs kKo dpyuknun 0x03 (CUuThIBAIOIINE YIEPKUBAIOIITE
perucrpsl). Eciu ycranoBka BbIX0Ja OCYILECTBJSIETCs LPOIPAMMOIl poboTa Wi B 1OJE
3ajarb 3HaYeHUe CUTHAIA, TIOCJIe TOrO Oyer UCIoib30BaThes Ko dynkuuu 0x06 (3anuckiBaroiias

OZIHOBUTKOBAs KATYIIKA) /I YCTAHOBKY 3HaUeHUs yaajennoro momyias MODBUS.

YCTaHOBUTH aJipec CUTHAJIA

Jannoe nosie orobpaxkaer aupec na yzaanenHom cepsepe MODBUS. C nomoupbi 5KpaHHOIO
mugpoBoro 6;10Ka BeIOepuTEe Apyroi ampec. JlomycTuMmble aapeca 3aBHCAT OT MPOU3BOIATENS

n Koubwurypaiuu monyias MODBUS.

VYeTaHOBUTH UM CUTHAJIA

VcraHOBKa WMEHN CHUT'HAJIA OCYIIECTBIISIETCS C WCIIOIH30BAHUEM SKPAHHON KaaBuarypol. JlamHoe

UM UCTIOJIB3YETCA PN UCIIOJIB30BaAHUU CUTHAJIA B TIPOTPaMMaXx.

3HaYeHUe CUTHAJA

B srom noste mokazano Tekyiiee 3uadenue curaasa. s CurHaIoB perucrpa 3HaYeHne BbIParKeHO
[eJIbIM 9rcJIoM 0e3 3Haka. Jljid curaajioB BeIxoa TpedyeMoe 3HAYEHNE CUTHAJIA MOYXKHO 33/aTh C
TOMOIIBI0 KHOMKU. JIJIsi BBIXO/IA PErUCTpa 3HAYEHNE, KOTOPOEe OYIET 3aMUCAHO B MOMIY/b, TAKKE

JIOJIZKHO OBITH BBIPAXKEHO IEIbIM IHC/IOM 0e3 3HaKAa.

CocTosiHre TOIKIIOYEHUs IS Iepeadud CUrHaIa

DTOT 3HAYOK 1I0KA3bIBAET, MOKHO JIU BbIIOJHUTD LIPABUJILHOE CUUTHIBAHUE /3AIIUCH CUIHAJIA (3EJICHBbIIT),
UM OT MOJYJIs IOJIy4€H HEeOXKHJAHHbIA orBer Jmbo Momyiab nepocrynen (cepbiii). B ciyuae
nosydenns: B orBere MODBUS wuckimodenusi, orobpaxaercs ko orBera. CIHCOK HUCKIIIOUEHUN
OTm MODBUS:

El: HEAOIIYCTUMAL ®@YHKIINSI (0x01) Kox dbyukuuu, nosydennblii B 3anpoce, aBjisiercs

HEJIOIYCTUMBIM JIHCTBUEM it cepBepa (MU JOMOJHUTEIHLHOrO yCTPOICTBA).

E2: HEAOIIYCTUMBII AJTPEC TAHHBIX (0x02) Kox dbysKmmm, momydeHnsii B 3ampoce,

SIBJISIETCA HEJOIYCTUMBIM JeHCTBUEM JJisi cepBepa (Wi JIONOJHUTEILHOrO yCTPOWCTBA).

Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuineHsr.

IIpoBepbTe, 9TO BBEIEHHBII a/Ipec CUTHAJIA COOTBETCTBYET YCTAHOBKE YIAJIEHHOTO CEPBEpa
MODBUS.

E3: HEAOITYCTUMOE 3HAYEHUE JAHHBIX (0x03) 3naduenue, cogepkaiieecs B 10J1€ JAHHbIX
3ampoca, sBJISETCA HEIOMYCTUMBIM JefiCTBUEM T cepBepa (AN JOMOTHATENBHOTO YCTPOHCTBRA).
[IpoBepbTe, 9TO BBEIEHHOE 3HAYEHUE CUTHAJIA BJISETCS KOPPEKTHBIM JJI1 COOTBETCTBYIOIIETO

anpeca ymajennoro cepsepa MODBUS.
E4: HEUCITIPABHOCTB JOIIOJTHUTEJIBHOI'O YCTPOMICTBA (0x04) TIpounsoriia HeBOCCTAHOBIMAST

oubKa 1Py LOLbITKE cepBepa (U/lu JOLOJIHUTEJILHOIO YCIPORCTBA) BHIIOJIHUTH 3AIPOLIEHHOE

IeiicTBHE.
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E5: TIOATBEPZK/IEHUE (0x05) Mcnonb3yercs OMHOBPEMEHHO C OTTIPABKOM KOMAHT K yIAJIEHHOMY
mozyiio MODBUS.
E6: JOTIOJTHUTEJBHOE YCTPOMICTBO 3AHATO (0x06) Mcrmoan3yeTcs: 0HOBPEMEHHO C

orupaBkoil KoMan/ K yaasuennomy mozysiio MODBUS B cayuae, eciu cepsep (Miid AOIOJIHUTEIHHOE

YCTPOWCTBO) B HACTOAIIMA MOMEHT HE OTBEYAET.

Ilokazarhb JOIIOJIHUTEeJIbHBIE ITapaMeTpPbl

C momombio 3Toro (hyaykka MOXKHO TOKA3aTh/CKPHITH JOTMOTHATEIBHBIE MapaMeTpPhl KaXKI0To

CHUI'HaJIa.

JlonmoHUTEIBHBIE TTApAMETPHI

qaCTOTa O6HOBH€HI/IHI B 3TOM MEHIO MO2KHO U3MEHUTDb 4aCTOTYy O6HOBJI€HI/IH CUI'HAJIA. STO O3Ha4daeT
YACTOTY, C KOTOPOI OTIPABJISIOTCS 3a1Ipochl B yaasieHubii moaysib MODBUS s canrsiBanus
WJIM 3aIUCH 3HAYEHus curHaja. Ecam dacrora ycranosieHa Ha 0, To 3ampocst MODBUS
WHUIMUPYIOTCS TI0 3aMpocy npwu oMoty dysKimil ciienapres modbus _get signal status,

modbus_set output_register u modbus_set output_signal.

JlOTTOTHUTEILHBIN 3IPEC: TO TEKCTOBOE MOJIE MOYKHO UCTOIB30BATE JJIs YCTAHOBKY JOTMOIHUTEIHHOTO
ajzpeca Jjisi 3aIpPOCOB B COOTBETCTBUU C ONPEIETEHHBIM CUIHAJIOM. 3HAYEHUE JIOJKHO
HAXOIUThCA B Auamna3one 0-255, 3HavYeHwe o yMoIdanuio paBHo 255. B ciyuae Heobxoammoctn
U3MEHEHUs JAHHOTO 3HAYEHN ST, PEKOMEHIyeTCst 0OPATUTHCS K PYKOBOJACTBY VAAJEHHOTO YCTPOICTBA
MODBUS 151 ipoBepk# (pyHKIMOHATIBHOCTH YCTPONCTBA IPU M3MEHEHUH JOHOJTHUTEILHOIO

azapeca.

Boccranosuth coemquuenne ¢ caerdnkom: Kommaectso 3axkpoituit mogkaodenuit [ITU u moBropHbIX

OOJKJTIOYEeHUIA.
Craryc noakiouenusi: Craryc noakaodenus [TTU

Bpewms orsera [mc: | Bpems mexay orupaskoit 3anpoca MODBUS u nostyuenuem orsera — 0GHOBIIsieTCs

TOJIBKO IIPpH aKTUBHOM IIOJKJTIOYCHUH.

IMakerubie omubku Modbus: KonuuecTBo mosydeHHbIX aKeToB, cogepKamux omubku (To ecTb

HEJIONYCTUMAs JIJIMHA, OTCYTCTBYIONIME JaHHbIe, OlMOKa noakaodenusa [TTU).
Bpewms oxunanus: Kommdaecrso 3anpoco MODBUS, ocrasmiuxcs 6e3 orera.

Onmibka 3amnpocos: KosingecTBo makeToB, KOTOPbIE HEBO3MOXKHO OBLIO OTIPABUTH U3-3a HEIEHCTBATETEHOTO

COCTOAHUA IIOAKJIIOYCHUA.

Pabouas gacrora: Cpennsis 4acTora OGHOBJIEHHI COCTOSHNS CUTHANA KJIHeHTa (MacTepa). 3HAUYeHHe
[EePECYNTHIBAETCS KA bl Pa3, KOT/[a CHIHAJ TIOJIyYaeT OTBET OT CepBepa (MM JOMOIHUTETHHOTO

yCTpoiicTBa).

Bcee cuerunkm cunTaroT 10 65535, a 3areM OoTKaThIBalOTCA obpaTHO 10 0.

CB3

11-54 Bepcus 3.13



13.12 Ycranoska — deramm UNIVERSAL ROBOTS

13.12  VYcranopka — [erann

Q oaiin 0311513 CCCC 0
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-
Touka = Nuuna =

Herasb siBjisieTcst 0TOOparKeHueM 00bEKTa, KOTOPOMY 33/1a8TCs HAZBAHUE JJIs JAJIbHEHIIIEr0 HCIOJIb30BAHY
U HO3UIMs B IIECTUMEPHOM [IPOCTPAHCTBE (II0JI0KEHUE U OPUEHTAIUS) OTHOCUTENHHO OCHOBAHMS

pobora.

HexoTopbie BcioMoraTeIbHbIE 9aCTH TPOrPAMMBI POOOTA COAEPIKAT TBUKEHNS, KOTOPBIE BBITOJTHAIOTCS
OTHOCUTEIbHO KOHKPETHBIX OOBEKTOB IMOMHMO OCHOBAaHWs MaHUIyIgTopa pobora. K rakum
00BEKTAM OTHOCSITCS CTOJIBI, APYTHE MAINHBI, 0OpadaThIBAEMbBIE JI€TATN, KOHBEHEPDI, 1aT(OPMBI,
BHUIEOCUCTEMBI, 3arOTOBKHU WJIM T'PAHMUIIBGI, KOTOPHIE HAXOAATCS BOKPYT MAHUIIYIATOPa podOTa.

PoboT Bcerma nmeeT aBe mpeaBapuTeIbHO 33 JaHHbIE qeTaan. [1ookenne Kax a0l JeTajin OnpeaeisaeTcs

KOHGUTypanueii MaHAIIYAITOpa podbora:

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

e Jlerasib MHCTPYMEHTA OIPE/IE/IAETCA C IOMOIIBIO HAYaIbHOM TOYKHY B 1ieHTpe Tekymei [[TU
(cM. puc. 13.2)

Figure 13.1: [derans OcHoBanne Figure 13.2: Jlerans Uncrpyment (IITH)
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UNIVERSAL ROBOTS 13.12 VYcranoska — eranu

[Tonw30BaTenbCKME IETATN PACITIOIOKEHBI COTIACHO METO/IA, KOTOPBI NCTIOIL3YeT TEKYIIee MOJI0XKeHe
OTU B pabodueit obmacT. JTO 03HAYAET, 9TO [MOJIH30BATESIA MOIYT 3a/aBATH METOJIOM OOy YeHU st
PACHOJIOKEHUs JIeTaseil, UCMOMb3ys PEXUM CBOOOIHOIO MPUBOJA WMJIH TOJTYKOBBIA DEXKUM JIJTst

epeMeInenns poboTa B HEOOXOIMMOE MOJI0KEHTE.

CymecrByer Tpu pasubix crpareruu (Touka, JIumus u [1710CKOCTD) /11 OMpeIE/ICHUsT TIOJIOKEHN ST
nerasu. Beibop Hamsrydineil crpareruu Jjid Kazk/I0ro CIydas 3aBUCHT OT THUIIA HCIIOIb3yeMOro
oObekTa m TpeboBaHuii TO4HOCTH. B mesoM gerasnib, MOCTPOEHHAS HA HECKOJIBKUX BXOIHBIX
roukax (JIunusg u IL10CKOCTS ), IPeANOYTUTENBHE, €CITH ITO BO3MOXKHO JIJIs BHIOPAHHOIO OOBEKTA.
st 6ostee TOYMHOTO OMpeesieHusT HATPABJICHUS JIMHEHHOTO KOHBeHepa OMpeienTe JIBe TOUKH
Jlunum neranm HA MAKCHMAJIbHO YIAJEHHOM PACCTOsdHUU. TOYKA JI€TAIM TaK)Ke MOXKeT ObITb
HCIIOJIb30BAHA [IJIsi ONPE/IEIEHUs JIMHEHHOr0 KOHBelepa, HO MOJIb30BATENb [I0JKEH HAIPABUTD
HUTU B nampaB/ieHnn ABUXKEHUS KOHBeepa.

Wcnonn3oBanme HECKOTBLKUX TOUEK JJIS OTIPEIEIEHNS TTOJI0KEHNN CTOIA O3HAYAET, YTO OPUEHTAIIN ST
OCHOBBIBAETCs HA TOJIOXKEHUAX, a He Ha opueHTaruu oguoit [IITU. Tpynnee onpenenTs OpUeHTAIAIO
onuoit IITU ¢ BBICOKOIT TOYHOCTHIO.

Yro6bl y3HATH OOJIBINE O PA3JUYHBIX METOJAX OIpeIeeHus neraau, cM. (paszgenbt: 13.12.2),
(13.12.3) m (13.12.4).

13.12.1 HcnonnzoBanue QyHKIUNT

Eciv B ycraHoBKe omnpemenieHa IeTajib, K Hell MOXKHO OOPATUTHhCA W3 MPOrPaMMbI pOOOTa It
CBABbIBAHMA JABUKeHuil pobora (naupumep, komanipl MoveLl u MoveP) ¢ gerasnbio (cm. pasaen
14.4). D10 M03BOJILET OCYMIECTBUTH OBICTPYIO AJANTALKUIO IPOrpaMMbl pobora (Halpumep, npu
HAJIMYWH HECKOJIBKUAX POOOTU3NPOBAHHBIX CTAHIINI, TPU MIEPEMEIEHIT 00bEKTa, BO BPEMSI BBITIOJTHEHU S
OPOrpaMMbI HJIU IPU OCTOSTHHOM TIEPEMEIEeHNT 00bEKTa B IPOCTPAHCTBE). Biraromaps HacTpoiiku
JIeTaJIn U1 OObEKTa BCE IEePEMEINEHNs B IPOrPaMMe, CBA3aHHBIE ¢ OOBEKTOM, COOTBETCTBEHHO
usMeHsiorcsd. Urobbl Hajitu apyrue npumepbl, cM. (paszenst 13.12.5) u (13.12.6).  derann,
HACTPOEHHBIE KAK MOABEPraeMble BCTPSICKE, TAKKE ABJISAIOTCS TMOJIE3HBIMU WHCTPYMEHTAMU TP
PYYHOM TiepeMerrennn pobora Ha Bkiajake [lepemectuts (pasmen 13.1) wiu Ha SKpaHe U3MEHEHNSsI
nosiozkenus (cm. 12.2). Ecuu gerans Bbibpana B kadecrse ucxounoil, kuonku BrIlepemerienne
nHCTpyMeHTaBib 171 mepemeriennsa U BpaleHnss OyayT padoTaTh B BRIOPAHHOM IIPOCTPAHCTBE
neramu (cm. 13.1.2) u (13.1.3), cunrbiBas koopaunarsl IITY. Hanpumep, eciu cTot onpeieeH B
KavecTBe JIeTaJIN W BBIOpAH B KaUeCTBEe MCXOMHOTO BO Bkiagake BrIlepemectnThBih, TO cTpenkn
nepemeliienus (BBepX /BHU3, JIeBblii/ IpaBblil, Bliepe//Ha3a ) nepemMecTsT pobora B JaHHOM HAIlPABJIEHUN

oTHOCHTENBHO cTosia. Kpome toro, koopauuaars: IITU 6yayr B paMkax cToa.

IlepenmenoBath

JlanHasi KHONKA [T€PENMEHYEeT JI€TAJb.

Yaaaurs

C 1oMOoIIbIo 3T KHOIKU MOXKHO YAATUTDH BEIOPAHHYIO IE€Ta/lb U BCE CBSA3AHHBIE C HEll BTOPOCTEINEHHBIE

JeTaJm.
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13.12 Ycranoska — deramm UNIVERSAL ROBOTS

IlokazaTn ocu

MoxkHO yKa3aTh HEOOXOTUMOCTH OTOOPAKEHUT 0CEH KOOPAMHAT BLIOPAHHOI JeTaIl Ha TPEXMEPHOM

n300pakeHuu. JTOT MapaMerp MPUMEHSeTCS K JAaHHOMY dKpaHy U K 9kpany [lepemectuts.

W3MeHNTH TOUKY

Ucnonw3yiiTe kuONMKy M3MEHUTH 3Ty TOUKY I 33aHUs WM W3MEHEHWs BHIOPAHHON meraJiu.
Orkpoercs Brnaaka [lepemecrurs (pasmen 13.1), Ha Koropoit MOxKHO GyeT 3a4aTh HOBOE II0JI0KEHUE

JeTaJIm.

[Toasepraercst Tpscke

VYKazknTe, JOJKHA JIU BHIOPAHHAS JETaJb MOABEPTaThCsA BCTPSICKE. JTOT MapaMeTp OIMpeIesIsier,

Oyzner Ju maHHas JeTajh OTOOpaXKaThcs B MEHIO JeTajeil Ha skpane IlepemecTuTsh.

Wcnonp3oanue kuouku Brllepemecturs pobora ciogaBm

Hazxxmure knonky Ilepemecrurs poboTa cioa, 9TOOBI TEPEMECTUTH MAHHUITYIATOP POOOTA B HAIIPABICHUH

BuIOpaHHOIT neran. B konIe mepemertienns: cucrembl Koopanaar geraan u [ITU cosmamyT.

13.12.2 Hosag Touka

Haxxmure knomky Touka, 9rTo0bI 100ABUTH TOYKY B yCTAaHOBKY. TOdYKa Ompesesser rpaHuIlbl
0e30TMaCHOCTH WJIN TJIODAIBHYIO MCXOMHYI0 KOH(MUTYPAIUI0 MAHUIY/IsITOpa pobora. Ilomoxkenue

TOYKH OIPEIENIAeTCA KaK motoxkenne n opuenrarus [T,

Q oaiin 0311515 CCCC O
MporpamMMa | ¥craHoBKa rl'lepemeu.telme B/B | ¥ypHan |

KoHcpurypauusa LITIA
et | Touka_L [ nepemssssars |
Kpennenue -

HacTpoiika BBofa-
BbiBOf A

Q EBEezonacHocTkL
MNMepeMeHHLIe
MODBUS

NeTtann

OcHoeaHWe

VHETPYMEHT

XTowa 1
MNnaeHu Nepexon |_' :

OTcnexunBaHue l
KOHBeiepa

EtherNet/IP [

PROFINET

MporpamMmMa no
YMOIHaHUIo MokasaTb ock MepemMecTnib cloga || 113MEHUTb 3Ty TOYKY

3arpysuTh/coxpanuT MogeepraeTcA TRACKE

[ NepemerHan

13.12.3 Hosag 1unng

Haxxkmure kHOnKy JInHust, 9T00bI 100ABUTH JIMHUIO B YCTAHOBKY. JIWHUS OMpenensieT TpaeKTOPHIO

JBUKeHUst poOOTa. (HALPUMED, LIPU UCLIOJIL30BAHUU (DYHKIUMKM OTCIIe2KUBAHKs KOHBeliepa). Jlunus
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UNIVERSAL ROBOTS 13.12 VYcranoska — eranu

1 ompesensiercs Kak OCh MEXKIY IBYMs TOYKaMu getaju pl u p2, Kak MOKa3aHO Ha pucynke 13.3.

Figure 13.3: Ompenenenve JUHUN JAeTaIn

Ha pucynke 13.3 ock, maymas or mepBoil TOYKH KO BTOPOil TOUke, oOpa3yer och Y B CHCTEME
koopauuat quHun. OCh Z ompeeisieTcsd mpoeKnueii ocu Z 1049k pl Ha MIOCKOCTD, IEPIIEH TUKYISPHY IO

auaun. Ilomoxkenme crucreMbl KOOpAWHAT JIMHUU COBIIaJa€T C IMOJIOKEHHUEM TOYKN pl.
Q ®aiin 03:15:18 CCCC 0
Mporpamuma | YcraHoBka rl'lepeuemeuue B/B | XypHan |

[(onrypas BT
PP S g [ iepemenoars
Kpennexune -
q Qe

HacTpoika eeopa-
BLiBOAA

% BezonacHocThb
MNMepeMeHHbl e
MODBUS

JeTanu

OcHoBaHWe
WHETpyMeHT y

v/
® Touka_l
H Touka_2

MnaeHblil Nepexon

OTcnexuBaHwe
KoHBeilepa

EtherNet/IP

PROFINET [ MokazaTe ocn lNepeMecTnTL cloaa
Mporpamua no —{ [¥IMopBepraeTcA TpACKe

MO JSTYaAHWIO T |

. I 0] [[INepemenHan

13.12.4 IlxockocThb

Bribepure m10cKOCTh ecyin TpedyeTCst CUCTEMA KOOPINHAT C BHICOKOH CTETIEeHBIO0 TOYHOCTH, HATPUMED,

npu pa60Te C BUJEeOCUCTEMaMU WUJIW IIPDKW BBIIIOJTHEHUHA rZI;BI/I)KeHI/II./‘I OTHOCHUTEJIbHO CTOJIA.
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Jobasienue mI0CKOCTH
1. B pazaesne Bx¥YcranoskaBm Boibepure pasmesn lerasu.

2. B paznmene Bx/leramuBm mazxkmuTe kHONKY [lnockocTs.

Hacrpoiika miockocTn

Ilocne markaTust KHONKH JIJIA CO3/IQHWS HOBOW IJIOCKOCTH Ha SKpaHe MOSABUTCS OKHO, KOTOPOE

TIOMOZKET BaM CO3JaTh IIJIOCKOCTh.

1. Boibepure HAYAIBHYIO TOUKY
2. Ilepemecture poboTa, ITOOBI 33aTh HAMPABICHHE TTOJOKUTETHHON OCH X ILJIOCKOCTH

3. IlepemecTuTe poboTa, YTOORI 3a7aTHh HAMPABJIEHNE TTOJOKNUTEIHLHOW 0CH Y TIIIOCKOCTH

IL1ockocTh ompeesisteTcst MPaBUIOM TPABOM PYKU, TO €CTh OCh Z ABJIAETCSA BEKTOPHBIM ITPOU3BETEHUEM

oceit X u Y, Kak IIOKA3aHO HUKE.

MMPUIMEYAHUE:
Bl MoxKeTe IOBTOPHO HACTPOUTH IJIOCKOCTH B IIPOTHUBOIIOJIONKHOM

HAIPABICHUHN OCH X, €CJTH BbI XOTHTE, ITOOBI OOBITHOE TOTOKEHIE

IJIOCKOCTH HAXOIMUJIOCh B OOPATHOM HAMPABJICHWH.

Y100bI H3BMEHUTH CYIIECTBYOIILYIO TIIOCKOCTH, BRIOEPUTE TIOCKOCTh U HAXKMuTe KHONKY BrU3MenuTh

IIOCKOCTHBH. 3aTeM BBLITIOJIHATE HaCTpOfIKy HOBO# TIJIOCKOCTHU B TOM »Ke OKHe.

13.12.5 Ilpumep: Pyunoe obHopyieHue jJeTan JJjisd HACTPONKHU IPOrPAMMBI

Paccmorpure cydaii, roe HECKOIBKO TacTeil IporpaMMbl pOOOTa CBSI3aHbBI CO cTOIOM. Ha pucymke

13.4 mokazaHo mepeMelenrne n3 KOHTPOJIBHON TOYKN Wpl B TOUKY wp4.

s mpuMeneHnst TpeOyeTcsi MOBTOPHOE MCITOIB30BAHNE TPOTPAMMBI IPYU HECKOJIHKUX YCTAHOBOK
poboTa, eciu MOJIOKEHNe CTOJIA UMeeT He3HAYWTeNbHbIe OTiandus. llepemernenue OTHOCUTEIHHO
cTOJTA ABJISIETCS UAeHTUIHBIM. Onpesenus NogoKeHne CcToaa B Kadecrse jgeranu P1 B ycraHoBke,
MpOrpaMMa, C MOMOIIBI0 KoMaHapl Movel,, HACTpOeHHAsT OTHOCHTEHHO MJIOCKOCTH, MOYKET OBITh
JIEIKO 33/1efICTBOBAHA HA JIOIIOJIHUTEJIbHBIX POOOTAX IIOCPEACTBOM IIPOCTOrO OOHOBJIEHMS (PAKTUIECKOIO

IIOJIOZKEHHA CTOJIa B yCTaHOBKE.

JanHas KOHIENNs TPUMeHnMa KO MHOXKECTBY JeTaJleil /I CO3/TaHnus YHUBEPCATbHOM TPOTPAMMBIL,
KOTOpasi MOXKET BBIMTOJHATH OJHY W Ty K€ 337a4y BO MHOIHX pOOOTAX, JayKe €CJIU YCTAHOBKHU

MMEIOT Pa3Hble [OJIO2KEHUs B pabovYeM IIPOCTPAHCTBE.
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UNIVERSAL ROBOTS 13.12 VYcranoska — eranu

IIporpamma pobora
Movel
S1 o 8 ‘ °
MoveL. # Ierann: P1_var ¢
wpl
wp2
wp3
wp4

P1

Figure 13.4: Ilpocras nporpamMma € 4eTbIPbM$ KOHTPOJIBHBIMH TOYKAME 110 OTHOIIEHHUIO K ILIOCKOCTHU
byHKIMN 0OHOBISETCS BPYUHYIO MOCPEICTBOM M3MEHEHUsT (DYHKITNN

13.12.6 IIpumep: Iunamudeckoe OOHOBJICHHE ITOJTOXKEHHH JI€TAIN

K mpumepy, cxoxuit cirydaii ¢ mepeMernienrneM poboTa 1Mo OMPeIeIeHHON TPAEKTOPUH B BEPXHEH

9aCcTU CTOJIA JJIsd BBIIOJIHEHUS ONpeneseHHol 3aa4du (cm. 13.5).

e
wp2 % wpl

'\

wp3

Pl
wpad

Figure 13.5: Komanna MoveL ¢ gerbipbMst KOHTPOJIbHBIME TOYKAMEA OTHOCUTEIHHO IJIOCKOCTH JI€TAJIH

IIporpamma pobora
Movel
wpl
y = 0,01
o = p[0,y,0,0,0,0] o
P1 var — pose_trans(P1_var, o) — «
MoveL. # eranb: P1_var T e
wpl
wp2
wp3
wp4

Figure 13.6: IIpnmenenne cMeIenns K MIOCKOCTH JETAJN

JlBuKeHne OTHOCHUTEILHO JeTaju P1 MOBTOPSETCS HECKOIBKO Pa3, KaXKJbIil pa3 co CMeleHueM
o. B mannom mpumepe 3amananoe cmemnienue cocrasiger 10 cm B Hampasieaun Y (CM. PHCYHOK
13.6, cvemenus Ol u 02). D10 mocruraercd 3a CUeT UCHOJIb30BaHUsA, (YHKUMA ClLEHAPUEB
pose_add() wiau pose_trans() mus ynpasienus nepeMeHHONH. MOXKHO IE€peKIio9aTh HA APYTyIo
JIeTaJIb BO BPEMsI BBITIOJIHEHUS TPOrPAMMBI BMECTO JTOOABJICHUST CMEIIEHNs. DTOT CJIydail moKa3aH
B ipuMepe Huke (cM. pucyHok 13.7), rae ucxomuas merasb s komauasl Movel P1 var moxker

MEPEKJII0YATHCSI MEXKIy AByMs maockoctsavu Pl u P2.
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13.13 Hacrpoiika orciieskupanus Konseiiepa UNIVERSAL ROBOTS

IIporpamma pobora
Movel
S1 i
ecan (mudposoit _sxor [0]) Torma
P1_var = P1 . »
nHaye
P1_var = P2 ‘ ’
MoveLl # Herann: P1_var
wpl
wp2
wp3
wp4

Figure 13.7: Ilepekmiouenne ¢ OFHOM TIOCKOCTU JAETATIN HA APYTYIO

13.13 Hacrpoiika oTciexkuBanus KoHpeiiepa

Hacrpoiika orciexuBanns KOHBeiepa 103B0OJIAeT HACTPOUTD JABUKEHIE MAKCUMYM JBYX OT/I€JIbHBIX

kouBeitepoB. Hacrpoiika orciiekuBanusi KOHBeiiepa Mpe10CTaBIIsAeT TapaMeTPhI /11 KOH(MUTYPUPOBAHU ST

pobora Ha paboTy C KOAOBBIME JATYUKAMU aOCOTIOTHOrO TIOJIOKEHUST WJIU IIPUPAIEHNs (MHKPEMEHTAIbHbIE),

a Tak:Ke JTUHEHHBIMU UJIN KOJIBIIEBHIMI KOHBeI'/,IepaMI/I.

[Tapamerpnl KOHBeliepa

MukpeMenTaibHbIE: KOIOBBIE JTATIUKN MOXKHO TOAK/II0YAaTh K IrdPOBbIM Bhixogam or 0 10 3.
JexonupoBanue nudpoBbIX CUrHaioB BoinosHsercsa Ha 40 k['n. C moMolpio KBaapaTypHOro
JATINKa [OJIOKeHUst (TpebyIoImero AByX BXOIOB) pOOOT MOXKET ONDPEAEIUTb CKOPOCTh U
HampaBJieHne KouBeiiepa. Ecim mampaBjienne KoHBeiiepa 0CTaeTCS HEM3MEHHBIM, TO MOXKHO
KCII0JIB30BaTh OJMHOYHbIN BXO/, /11t 0bHapyKeHust Bospacratomero, Cruanatomiero uiu Bospacraroig

U CITIAAI0MIero PPoHTA, KOTOPBIi OIPeIesisieT CKOPOCTh KOHBeepa.

AbcosoTHbBIE: JATYMKH MOXKHO TOAKII0UNTH 4depe3 curHaal MODBUS. [lgs sroro tpebyercs

npeaBapuTenbuas Koudurypamus mudposoro perucrpa Borxonos MODBUS B (pazmen 13.11).

[TapameTpsl oTCaeKUBAHNS

Jluneitanie KoHBelephbl: [Ipu BEIOOpE JTMHENHONO KOHBEHEpPA XapaKTEPUCTUKY JIMHUUA HEOOXOIUMO
HACTPOUTH B YACTU YCTAHOBKY XaPAKTEPUCTUKH JJIs OIIPEIe/IeHNs HAlIPABJIEHN KOHBeepa.
TounOCTD ONpeIesieTCs TOCPEACTBOM TIOMEIEHIS JeTAJN JTUHUH TaPAIIIETHHO HAITPABIEHUTO
KOHBeliepa, ¢ OOJIbIINM PACCTOSHUEM MEXKIY ABYMSI TOYKAMU, KOTOPBIE OMPEIEISI0T I€TAIb
suann. [Ipu oOyuenun poboTa ABUKEHHUIO MEXK/Y ABYX TOYEK BbIIOIHSHTE HACTPOUKY
JIMHEWHO# /IeTa/n, MIOMECTUB HHCTPYMEHT BIUIOTHYIO K CTOPOHEe KoHBeliepa. Eciu nanpasienne
XapaKTEPUCTUKHU JIMHUU OOPATHO HAIIPABJICHWIO JIBUKEHNS KOHBEepa, UCIOJIb3yiTe KHOIKY
O6parHOe HampaBJIeHHE.

ITose TakThbl HA METP OTOOPAYKAET KOJUIECTBO TAKTOB, KOTOPHIE KOJOBBIN JATYNK T€HEPUPYET

BO BpeMsd TIepeMeITeHns KOHBeiiepa Ha OIWH MeTp.

Konbuesbie kouseiiepor: [ljist orciie;kuBaHus KOJIbLIEBBIX KOHBEMEPOB HEODXOIUMO OIPEIEIUTh

LIEHTPAJIbHYIO TOUYKY KOHBeliepa.

1. Onpenenure MEHTPAIBHYIO TOYKY B paszene [leranu ycranoBku. 3HadeHue TakThl HA
000pOT OJIKHO OBITH KOJIMYECTBOM TAKTOB, KOTOPHIE KOMOBBIN TATUYNK TEHEPHUPYET,

KOI/Ia, KOHBefiep fesaer OIuH IOJTHBIH 000poT.
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UNIVERSAL ROBOTS 13.15 VYcranoska — [IporpaMma O yMOJIYaHUIO

2. Boibepure dazkok [ToBopaunBaTh HHCTPYMEHT BMECTE C KOHBEHEPOM, ITOOBI OPUEHTAIIHS

MHCTPYMEHTa IIOBTOP:AJA [I0OBOPOT KOHBe#epa.

13.14 TlnaBHbI mepexos MeXK Iy pexKuMaMu 0e301MacHOCTH

ITpu mepekIOYeHUn MKy peXUMaMu 0€30IMaCHOCTU BO BPEMs COOLITHH (BXOIHBIE JAHHBIE
OTPAHUIEHHOIO PEXKHUMA, IJIOCKOCTU CPAOATHIBAHUS B OrPAHUIEHHOM PEXKUME, [IPETOXPAHUTETHHBII
OCTAaHOB, TPEXIIO3UIMOHHOE YCTPONCTBO BKIIIOUEHHUS ), MAHUILYJIATOP POOOTA CTaPAETCs UCIIOJIb30BAThH
0,4 ¢ ana cozmanus BrmiaBHoroBm mepexoma. lloBemenwme cymiecTBYIOMEro mMpuMeHEHUsT He
U3MEHEHO, 9YTO COOTBeTCTByeT BrikecTkoiiBh HacTpoiike. HoBbie haitibl yCTAHOBKY TIO Y MOTIAHUIO

nmeoT BritaBayioBmb HACTPOIKY.

13.14.1 PeryniupoBka HACTPOEK YCKODEHUsI/3aMe JIeHusT

¢ Hakmure nHa Briagky BxYcranoskaBib.
* B 6okoBoMm meHIO cieBa BbiOepure BrlIlnasubiit nepexonBib.

e st 6ojiee BBICOKOTO 3HAYEHWs YCKODeHWs /3amelyiennsi BuioepuTe ZKecTruit peskuM, wiu

BeibepuTe IlmaBHbBIM pexuM 171s1 60Jee IIABHOTO, CTAHIAPTHOTO IEPEXOIA.

13.15 Vcranoska — IIporpamma 1o ymoJgaHnio

Q aiin 03:15:09 CCCC O
MporpamMMa | ¥craHoBKa rl'lepemeu.teuue B/B | ¥ypHan |
frokcpurypauus LITH YcTaHOBKa nporpaMMbl No yMoNn4aHUIo
KpenneHne
HacTpoiika Beoga- ®aiin nporpaMMel No yMon4aHuio
BLiBOAA

ABTOMaTKH4ECKaA 3arpyska NporpaMMe No YMon4aHWIe N BKICYEHNA p060Ta

@ EezonacHocTe
= [ ] 3arpyska nporpamMmel No yMonqaHunio:

MNepeMeHHL &

MODBUS
BbiGOp NpOrpamMMbl Mo YMON4aHuo |

JeTann
A Ecaun napameTp ABTOMHHUWSNN3ELUWH HWKE TAKMKE BKAKYEH, poBoT MOMET HaYaTh

. ~ ABUMEHME NP BKAKYEHWNA,
MnaeHLlil Nnepexop

OTcnexueaHue
KoHBeepa Bk, rpaHuya
EtherNet/IP

ABTOMHHLMANMIAUNA

PROFINET
ABTOMETWHECKAR MHWLWAAM3aLWA pofoTa Npu BKIKYEHNA OCHOBHOMO NMWTEHNA

porpaMmMa no
MOSTYAHUI0 A POBOT MOKET HEHATE ABUKEHNE NO NPUYMHE BENOAHEHNA NPOUEAYPE OTYCKaHNA
~ TOpPMO33,

= _
3arpysnTe/COXPAHNT  pproyaTyyeckiil TopMos pasbaokipyeT poboTa

BKA. <Lndp.Brog> |v| rpaHuua

OKpaH 3aIyCKa COIEPKUT HACTPOUKHM JIJIsT ABTOMATHYIECKON 3arpy3Ku M 3aIMyCKa, MPOTPAMMBI TIO

YMOJTYaHUIO U IJ1A aBTOMATUYECKOM MHUNHUAJIU3AIUNA MAHHAITYJIATOPA p060Ta BO BpeMd BKJIIOYEHHUA.

CB3
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13.15 Ycranopka — [IporpaMma 10 yMOJIYaHUIO UNIVERSAL ROBOTS

BHUMAHUE:

1. Tlpu  BBIKJIIOYEHHOW  aBTO3arpy3Ke, ABTO3AIlyCKE U
ABTOMHUIMAINA3ANNA POOOT BBIMOJHSIET TPOTPAMMY Cpasdy
OCJIe BKJIIOUEHUs OJIOKA, YIIPABJIEHNS, €CJIM BXOIHBIE CUTHAJIBI
COOTBETCTBYIOT 33aJaHHOMY YDPOBHIO curHasa. Hampumep,
repexo/i KpOMKI MapKepa K 3a/IJaHHOMY yYPOBHIO CHUTHaJIa He

TpebyeTcst B JJAHHOM CJIydvae.

2. Bynpre OCTOPOXKHBI €CW yPOBEHb CUTHAJIA YCTAHOBJIEH HA
HU3KNUN yposews. Bxoamble cuUTHAJIBI TO YMOTIAHUIO
HUA3KWE, 9YTO IPUBOAUT K AaBTOMATUYECKOMY BBIIOJHEHUIO

mporpaMMbl 6e3 IPUBEIEHNs B I€HCTBUE BHEIITHUM CUTHAJIOM.

Barpyska IporpaMMbl 110 yMOJTIAHHIO

IIporpamMma 1o yMOTIaHUIO 3arpyKaeTcs MOCTe BKIIOYeHusi O6/0Ka ympasmenns. Kpowme toro,
BBITIOJIHSETCS ABTOMATHYECKAsS 3arpy3Ka MTPOrPAMMBI IO YMOJYAHWIO TPW OTKPHITOM IKPAHE

3amycturh nporpaMmy (cM. 11.4) 1 OTCYTCTBUM 3arpy¥KeHHO MPOrPAMMBI.

Bamyck mporpamMMbl M0 YMOJIIAHUIO

ABTOMaTHUeCKUit 3aITyCK TPOrPAMMBI IO YMOJIYAHUIO BHITIOTHAETCS C 9KPAHa, 3aMyCTUTH TPOrPaMMYy .
B ciy4ae 3arpy3ku nporpaMMbi 10 yMOJIMAHUIO U OOHADPY2KEHUSI IePe/Ia49y BHEIIIHErO CUIHAJIA 110
1epexo/ly KpOMKU MapKepa BBIIOJIHACTCA aBTOMAaTU4YeCKHUil 3allyCK IPOrpaMMbl 110 YMOTYaHUIO.
Bo Bpems 3amycka TeKyInuii ypOBEHb BXOIHBIX CHTHAJIOB OCTAETCS HEOMpPEIEeJeHHBbIM. Bbibop
epexo/ia, KOTOPBIii COOTBETCTBYET YPOBHIO CUTHAJIA BO BPeMS 3aIlyCcKa, HEMEJJIEHHO TPUBOIUT
B JeficrBue nporpammy. Kpome Toro, BbIXOJ U3 9KpaHa JallyCTUTh IPOIPAMMY WJIM HAKATHE
KHOIIKY OCTAaHOBA HA MMAHEJN WHCTPYMEHTOB OTK/II0YAeT (PyHKIIUIO aBTOMATHYIECKOTO 3aIyCKa /10

TOBTOPHOT'O HaXKaTUA KHOIIKW 3allyCKa.

ABroMarnyeckas MHUIUAAIA3ALKS

Manumnynarop poboTa MPOXOAUT ABTOMATHYIECKYIO WHHANMUAIU3ANNI0. [Ipm 3amaHHoil mepemade
BHEIITHEr0 CUTHAJIA TI0 TIEPEXOLY KPOMKY MAaPKEPa BBIMTOIHSIETCS TTOTHAS HHUIUATA3ANSA MAHUILYIATODA,
poboTa HE3aBUCHUMO OT OTOOPAarKaeMOro SKpaHa.

[Mocenueii crajueili HHUMMATM3ANWA SBJISIETCA OTIYCKAHKE TOPMO3a. Bo BpeMms OTIyCKaHusi
TOPMO3a MAHHILYJISITOP POOOTA BBIMONHIET HEGONBIIOE JIBUXKEHWE W W3JaeT meadku. Kpowme
TOrO, €CJIM YCTAHOBJIEHHBIE MapaMeTPhl MOHTAYXKA HE COOTBETCTBYIOT (DAKTHIECKOMY MOHTAXKY
(corsiacHO JIAHHBIMU JATYMKA), HEBO3MOXKHO BBIIOJHUTD ABTOMATUIECKOE OTILyCKAHME TOPMO30B.

B rakowm cirygae HeOGXOIUMO BBITIOTHATH HHUAITUATU3AIIO PODOTA BPYUHYIO Yepe3 SKPaH HHUIHATHIATNN
(em. 11.5).

Bo Bpems 3amycka TeKyInuii ypOBEHb BXOIHBIX CUTHAJIOB OCTAETCS HEOMpeIeJeHHbIM. Bbibop
[epexo/ia, KOTOPbI COOTBETCTBYET YPOBHIO CHIHAJIA BO BPEMsi 3AIlyCKa, HEMEJJIEHHO [IPUBOJIUT
MHUIUIATTU3AIII0 MAHUITYISTOPA POOOTA.

QyHKINS aBTOMATHYIECKON WHANMAIN3ANNN PAOOTAET B TOM CJIyYae, €CJU TOJIHKO MAHUILYJIATOD

pobOTa BHIKJIIOYEH.
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UNIVERSAL ROBOTS

13.16 Brnagka Bx2KypuanBm

13.16 Bxkuagka Bx2KypnanBm

Q aiin 03:15:23 CCCC O

f MporpaMma r!i'crauonxa r MepeMeulenne W)Kypuan |

MNokasauns Harpyska Ha couneHneHne

Temn. KOHTpoanepa  30.0 °C OcHoeaHWe oK A 0,0B
HanpsmeHne ceTu 48,0 B Mneyo oK “ ooe
Cp.MUTaHWe poboTa 25 BT NokoTh o] 0.0B

Tok poboTa 5,2 A 3anAcTee 1 oK 00B

ToK BEOAa-BhIBOAA oA 3anAcTee 2 0K 0.0B

ToK MHCTpYMEHTSE 0 mA 3anAacTee 3 oK 008

E® 2020-03-26 03:15:23 [ @ ] [e ] OumMcTHTh ‘

| A ®ailn nogpepmxKn

4 2020-03-26 03:13:41.027 RobotInterface
A 2020-03-26 03:13:54.410 RobotInterface
A 2020-03-26 03:14:19.134 RobotInterface

C102A0: PeanwHeid poGoT He nopk/MyeH — cUMynaumMa pobota
C102A0: PeanbHsil pofOT He NOAK/MYEH — CUNYNIuMa poboTa
C102A0: PeanbHeid poGoT He MopkmWYeH — CHMMynIuMa pobota

L]

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

u O;10Ka yrpasJienus . B j1eBoit cropore 3xpana oTobparkaercs nHGOpMAaIys O 0JI0Ke yIpaABIEHNS,

a B IpaBoil CTOpOHE SKpaHa O0TOOpazkaeTca nHpopMaIus 0 codaeHeHusx podora. s Kaxmoro

codsieHeHusl PoOOTa MOKa3aHa WHMOPMAIAsa O TEMIEPATYPEe IBUTATENS U JJIEKTPOHHBIX CHCTEM,

HArpy3kKe Ha COYJICHEHWE N HalPAXKEHUE.

Kypuan pobora CooOiieHnsi BHIBOASATCS B HUXKHEH MOJIOBUHE YKPAHA.

B mnepsoii komoHKe

MPUBEIEHO OMUCAHIE CEPhe3HOCTH OMubKu. BO BTOPOi KOJOHKE TPUBEIEHO BPEMST TIOCTYIIIIEHUS

coobmenuii. Bo cemyromeit KOJTOHKE MOKa3aH OTIPABUATENb cOoOIeHus. B mociemsaem cTomodie

TOKA3aHO caMo coobireHne. Bo3aMOXKHO BBINMOJTHATH OTOOD COODITEHNH, HAKUMAasd KHOIKH, KOTOPbIE

COOTBETCTBYIOT CEPhE3HOCTH 3AIMUCH XKypHAJIa. Ha pucyHKe BbIle MPUBEIEH TPUMED OTOOPAXKEHU ST

OImMOOK ¥ CKPBHITUS WHGOPMAIMOHHBIX COODIIEHUH 1 TPeaympeKaeHuil. B HEKOTOPBIX COODIIEHMSTX

2KyPHAJIA MOXKET COJEPAKATHCH [IOMOJHUTEIbHA HHMOPMAIUs, KOTOPYIO MOYKHO BBIBECTH, BHIOPAB

COOTBETCTBYIOILYIO 3aIlUCh XKypPHaJa.

13.16.1 Coxpanenue oT4eToB 00 OmMMUOKAX

IIpu BozuukHOBeHME oiubOKku B PolyScope, co3gaercsa 3amuch o gaHHON omubke. Bo Bkiajke

Br2KypHanBib MOXKHO OTCII€XKUBATH ¥/ UJIH 9KCIOPTUPOBATE CO3JaHHbIe oTYeThl Ha USB-HakomuTes b

(cM. 13.16). Bo3MOXKHO OTCJIEKMBATEH W IKCIIOPTUPOBATH ONMMOKK M3 CJIEIYIOIEro CIHCKa:

e HeuncmpaBHOCTH

¢ Buyrpennue uckiodenne PolyScope

® 3alyTHBIA OCTAHOB

CB3
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13.17 Oxpan 3arpysKu UNIVERSAL ROBOTS

¢ Heobpaboranuoe uckiodenre 8 URCap
e 3amper

OKCIOPTUPOBAHHBIA OTYET COAEPKUT HPOrPAMMY IOJIB30BATENSA, KYPHAJ COOBITHMN, YCTAHOBKY

¥ CITCOK 3aIyIIEeHHBIX CITykKO.

Oruer 06 onmmbke IToApOOHBIM OTYET O COCTOSTHUU JOCTYIEH MPU HATHYUNA 3HAYKA OyMarKHOM

CKPENKM Ha CTPOYKE YKypHAJIA.

¢ Bribepure cTpoUKy KypHaIa u HaxkMuTe KHOMKY BKCoxpanuth oraerBib, 9T00bI COXPAHUTD

otuer Ha USB-makonuress.

e OTuer MOXKeT ObITh COXPAHEH MPHU 3aIYIIEHHOW MPOTpaMME.

MMPUMEYAHUE:
IIpu co3panmm HOBOTO OTYE€TA, CAMBIM CTAPBIH OTYET YAAIAETCH.

CoXpaHSIOTCS TOJIBKO 5 TOCTETHUX OTYETOB.

13.16.2  ®@aiiy jij1s TEXHUYECKO 1101/ 1ePKKI

Daiisn oTuera comepKuT WHMOPMAINIO, KOTOPAs MOMOYXKET JTUATHOCTUPOBATH U BOCIPOU3BOIUTH
npobstembl. Daiin cOMEPKUT 3aMUCH TPEIBIAYIINX 0TKA30B pOO0TA, & TAKKe TEKYIIasi KOHMUrypaimus,
HPOrpaMMbl U yCTaHOBKU pobora. Daiiyl oryera MOXKHO coxpaHuTh Ha BHenHuit USB-Hocure)ib.
Ha skpane xypuana maxkmure Paiin mj1a NOMIEPKKU U CaeAyiiTe MHCTPYKIHUSAMEA HA SKPAaHe,

9TOOBI MOJIYIUTh JOCTYII K 3TOH (DYyHKIUH.

IIPUMEYAHUE:
OkcrmopT daitm Moxker 3aHATH A0 20 MUHYT B 3aBUCHUMOCTH

or ckopoctn USB-mpwBoma m pasmepa daiiioB, cOOMpaEMBIX C

cucrembl daitna pobora. Oruer coxpaHsercs B KAYECTBE OOBITHOIO
daiina apxuBa B (opMare zip, HE3AMUIIEHHOTO TaPOJisi, TTOITOMY
€ro MOXKHO M3MEHUTh MEepeJ] OTIPABKON B OTIEJ TEXHUYIECKOM

TIOJIAEP>KKH.

13.17 Dxpan 3arpysku

Ha sToM 3kpane MOXKHO BBIOpATH MpOrpammy, Kotopas Oymer 3arpyxkena. CyrmecTByer IBe
BepCHUU JAHHOTO YKPAHA: OJWH UCIOJB3YETCS [JIs 3arPY3KN U BBITIOJHEHHUST TTPOrPAMMBI, BTOPOi

— IJId U3MEHEHUA TIPOTrPaAMMBI.

IMPUMEYAHUE:
Bamyck nporpammbl ¢ USB-nakonuresns He pekomenpyercs. s

3allycKa Iporpammbl, xpansineiics na USB-makonurene, cuadana

HEOOXOIMMO BBITIOJHATH €€ 3arpy3Ky U 3aTeM COXPAHUTH €€ B
JIOKQJIHOI TamKe TPOrpaMMbl C TOMOIIBI0 TyHKTa COXPaHUTH

Kak... MmeHio ®aii.
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UNIVERSAL ROBOTS 13.17 Dxpan 3arpysku

OcHoBHOe pa3yntne 3aKII09aeTcs B IeHCTBUIX, JOCTYHBIX Moab3oBaTe 0. Ha 6a3oBoM skpame
3arpy3KH IIOJIb30BATEIII0 JOCTYIIEH TOJIHKO MPOCMOTD hailyioB — m3MeHenne u yuasienue (aitaos
He o/ iepkuBaeTcs. TakKe, MOIb30BATEIIIO 3AMPEIACTCs BBIATH 38 MPE/IEbl KATAI0ra, KOTOPBIH
OTKPBIBAETCHA B Marnke mporpaMmbl. [lomb3oBaresb MOXKeT BXOAUTH BO BJIOYKEHHBIE KATAJIOTH, HO

HE MOXKET IMOAHATHCA BBIIIE IMMAITKW MTPOTPAMMBI.

ITo 5T0# mpuYwMHe BCce TPOrpaMMbl ciiefyer pasMeniarh B manke BrIIporpammbiBs u/niam Bo

BJIO’KEHHBIX Karajorax Hmke manku BrIIporpamvbiBmb.

Kowmmnonoska skpana

3arpysuTb NnporpaMmmMmy O
Tekywwid kaTanor: |fhome/docker/staging/programs |v| | o || =] |
[ 7 aBcoE urp
[ 7 startascoe.urp
Wma chaiina | |
dUnETR |¢>aﬁnbl nporpammel Universal Robots |V|
OTKpBITE | ‘ OTMeHa |

Ha stom pucynke nokazan dpaxkrtudeckuii 3kpaH 3arpy3ku. OH COCTOUT U3 CIEAYIONINX BAZKHBIX

obs1acTell U KHOIIOK:

Ucropus nyru B ucropuu nyTu noka3aH CHUCOK IIyTel BIUIOTH /10 TEKYIIEro MECTOIOJIOKEHMSI.
D10 03HAYAET, YTO OTOOPAIKAIOTCS BCE POJUTETHCKIE KATAJIOTH 0 KOPHEBOTO KATAIOra KOMIBIOTEPA.
31ech BO3MOXKHO 3aMETHUTH, YTO Yy BAC MOXKET OTCY TCTBOBATH JOCTYIT KO BCEM KATAJIOraM, PACIOJI0KEHHBIM

BBIIIE TIAIIKH IIPOTPAaMMBIL.

BbI60p UMEHN TallKh B CIHUCKE NPUBOAUT K U3MEHEHUIO AUAJIOTY 3arpy3KHW Ha JaHHYIO IMallKy W

ee oroGpaykeHWIo B mosie BeiGopa (cm. 13.17).

O6macTs BeiOOpa daiina B 3roit obmacTu 1nagoroBoro OKHa 0TOOPAKAETCS COMEPKUMOE (DAKTHIECKOIT
obmactu. OHa JgaeT HoJb30BATETI0 BO3MOXKHOCTD BBIOPATH (DAl OJHIM HAYKATHEM 110 €10 UMEHU

W OTKPBITH (Al JBOWHBIM HAXKATHEM II0 €r0 WMEHH.

ITanku BeIOMpaioTcs npu JuinresbHoM Haxkaruw npuM. 0,5c. Bxozx B mamky m orobpakenue ee

COAEPZKUMOT'O BBIIMOJIHACTCA OJUHOYIYHBIM IMEJTIKOM.

CB3
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13.17 Oxpan 3arpysKu UNIVERSAL ROBOTS

Quubrp Qaiiior C momoripio GuiabTpa (aitaoB MOXKHO OTPAHUYATH YHCIO OTOOparKaeMbIX
daiinos, 9TOOBI MPOCMOTPETDH TOIBLKO (paitiabl Tpebyemoro tumna. Boibepure 3uadenne Pesepsabie
daiinel B ob1actu Beibopa daitna, 9rodsr 0To0pa3uTh nocieaare 10 cOXpaHeHHBIX BEPCUIT KAXK T0i

nporpamumbl, Tae .old0 Oyzer camoit HOBOIA, a .01d9 — camoii crapoii Bepcueii.

ITone daitna Ha sTom skpane mokazaH Tekymunii BoiOpanubiii ¢dair. [lomb3oBaress MoxKer
BPYYHYIO BBECTU UMA d)&f/iﬂ& TyTeM HaKaTusd Ha 3HAYOK KJIABUATYPHI CIpaBa OT TIOJIA. ByﬂeT
oTOOpaskeHa IKpPAHHAA KJIABHATYPA, C MOMOIIBI0 KOTOPOH IOJIB30BATEh MOXKET BBECTH UM HA

SKpaHe.

Knonka BkOrkpoirbBss  Hazkmure kaonky BKOTKPBITE B, 910661 OTKPBITH BRIOPAHHDBIH (Daitin

¥ BEPHYTHCHA HA MPEJbIIYIUN SKPaH.

Kuonka BkOrmenaBm Haxkarme ma xaonky OTmeHa mpuBemeT K OTMEHE TEKYIIEro MpoIecca

3arpy3Ku U MEPEKII0YEHUIO SKPAHa Ha TPEIbIIAyIee n300paskeHue.

Knonkn Br/eiictBueBm Knonkm, obecnednBaiomnpe mojb30BATEII0 BO3SMOKHOCTD BBIMOJTHATH
psn neiicTBuil, KOTOpbIe OOBIYHO JOCTYIIHBI IIyTEM HAXKATHS IIPABON KHOIKON MBIIIU HA HMs B
obbraaom guasore. K aum mobasiieHa BO3MOXKHOCTH ITEPEMEIEHN S BBEPX 10 CTPYKTYPE KATAJIOTOB

" HETIOCPEICTBEHHO B MallKy MTPOrpaMMbI.

¢ Ponurennckuil: mepexox BBepx 1O CIPYKType Karasora. JlanHas KHOLIKa OyZeT HeJ0CTyIIHA
B JIBYX CJIy4dadX: KOrJla TeKyIIHuii KaTaJor aBjdeTcd BEPXHUM KaTaloroM U SKPaH HaXOIUTCA

B OIPAHUYEHHOM DeKHMe U TEKYIINM KaTaJOrOB ABJAETCA IMallKa IPOrpaMMBbL.
e [lepexos B mamky mporpaMMbl: IEPEXO/T Ha JOMAITHWI SKPAH

o JleiicTBusi: meiicTBHsA, TAKAE KaK CO3JAaHNE KATAJI0ra, yaaaeHue gaiima u . 1.
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UNIVERSAL ROBOTS 13.18 Bkuagka BxBpmmosaurs B

13.18 Bxkunajika BxkBreimoannts B

Q aiin 03:14:27 CCCC O

BLINONHUTB rl'lepemeu.teuue B/B | ypHnan |

UNIVERSAL
ROBOTS

MNepeMeHHEI2
MNepeMeHHan & 3HaveHwe

Mporpamma: ABCDE

CoctossHue: OcTaHOBNEHO

Bpemsa: 0000d00h00m41.208s

L3

D1a BKJIAJIKA 00€CHEYrBACT OY€HD [IPOCTOM CIIOCOD YIIPABIEHUs] MAHUILYJIATOPOM poboTa 1 OJI0KA,
yIPaBIEHUsT ¢ MOMOIIBI0 MHUHUMAIBHO BO3MOXKHOIO YHCIA KHOMOK W MAPAMETPOB. DTO MOXKET
OKa3aThCsl TOJIE3HBIM MPU OJHOBPEMEHHOM WCIOJIb30BAHNUN C 3AIMATON MPOrPAMMUPYEMOM JaCTH
PolyScope ¢ momortpio naposis (cM. 15.3), 970661 poGOT MOT BBITIOJHATD UCKIIOUATEIHHO TPEIBAPUTEIHHO

3alliCaHHble IIPOI'PAMMBIL.

Takke, Ha JAHHON BKJIAIKE BO3MOYKHO BBITTOTHUTEH ABTOMATHYECKYIO 3arPYy3KY U 3aIyCK MPOTPAMMBbI
0O YyMOJIYAHUIO [0 [epejade BHEIIHEro CHIHAJA [0 lepexoay KpoMmku mapkepa (cm. 13.15).
Coueranre aBTOMATHYIECKON 3arPy3KH U 3AMYCKA TPOrPAMMBI TI0 YMOTYAHUIO ¥ ABTOMATHIECKOM
MHUTTIAIT3AINY TPYA BKIIOYEHUH MOYKET UCTOJIH30BAThCS, K TPUMEPY, /I MHTETPAINT MAHUTTYIITOPA,

pobora ¢ APpyruM yCTPOHRCTBOM.
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14.1 Hosasa nporpamma

Q& dain

MporpaMMa rVCTaHOBKa rﬂepeuemeuue B/B | XypHan |

03:14:35

ccce @

3arpysuts u3 aiina

HoBas nporpamma

3arpy3nTk nporpamMmMy

Mecnons3oBath Wabnox

MoaGop M pacnonoxenne

Mycras nporpaMMa

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.
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UNIVERSAL ROBOTS 14.2 Bknaska BrIIporpammaBis

14.2

Bxnanka BxlIporpammaBm

Q aiin 03:14:36 CCCC O
MporpaMma erraHom(a rl'lepemeu.teuue B/B | XypHnan |

<Eez HazpaHWA=> KoManpa r rpaduka rCprKTypa rl'lepeMeHHble

7 Mporpamma poboTa

= <nyeroii> MNporpamma

® B okHe cneea oTobpaaeToA LepeBo Npor paMmel,
& KHonkn Janee 1 Ha3ag Wenoib3ylo TeR ANR HAEWaLum no
Lepeey NporpaMmel.
@ BKNafka CTRYKTYPE NCNoNL3YETCA ANA WIMEHEHWA AEPEEE NPOrpPamMMEl,

[] LobaenTe nocnenosaTensHoCTh MNepeg3anyckom
[[]¥cTaHoBKa MCKo AHBIX 3HSYEHWIA NepEMEHHBIX
|q” || || o<---p | BeCKOHEHHBIA LKA Mporpammel

&
& reomrinpesor 1 [ A]] rapocr. oo | ®nasen | paneed |
@ Peanshuin poboT

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.
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14.2 Bknanka BrIIporpammaBis UNIVERSAL ROBOTS

14.2.2  Vupukanus BBITIOJHEHUS TPOrPAMMBI

Q aiin 03114:35 CCCC O
NporpamMa | VcraHoska | Mepemewenne | B/B | 2Kypuan |

StartABCDE KoManpga rrpatbmca rCprnypa rl'lepemeuuhle

W MNporpanna poboTta
- KoHTponbHas To4ka dukcwposaroe .. |~ |
oA

B Start

®D

o E

‘ YCTAaHOBWTL KOHTPOJMLHYIO ... ‘

A

‘ Penalcrupona1h pacnonoi... ‘

| MepeMecTuTh C... ‘

NononHUTeNnbHLIe napaMeTpsl

. O Epema
o OCTEHOBUTE B 3TOA ToYKE

O prroaoe ABKMEHNE C paaKyCcoM o CKOpOCTb COHAEHEHNA

YCKopeHWe codneHeHnA

° Wcnonk2oeaTe 0BWWMe Napame...

[oBaBUTE KOHTP. TOYK
) YAENNTE KOHTP. To4KY Ho6asuTk UNtil

B =
Qo e B8] croers ——Cuoms_riasan || stonee |

JlepeBo mporpamMm COIEPKUT BU3yaIbHBIE OPUEHTUPBI, TH(OOPMUPYIONIAE O KOMAHIE, BBITIOTHIEMOH
KOHTPOJIJIEPOM PO0OTa B JAHHBI MOMEHT. 3HAYOK HEOOJIBINIOTO B WHIWNKATOPA OTOOPAZKAETCS
C7I€BA OT 3HAYKA KOMAHIBI, & MMs BBIIOJTHIEMON KOMAHILI W APYTUX KOMAHJ, s KOTOPBIX
JlaHHAs KOMAaH/a SABJSETCS MOAKOMaH0i (0ObIYHO ompenesseMas B/ ¥ 3HaYKaMU KOMAHJIbI)
BBIJIEJISIETCS CHHUM IIBETOM. OTO IIOMOTAET MOJIHb30BATE/I0 B MTOMCKE BBIMOJHIEMOW KOMAHJIBI B
gepese. Hampumep, npu JABHKEHUN MAHUITY/IATOpPA poOOTa B HAIIPABJIEHUH KOHTPOJBHON TOYKU
COOTBETCTBYIOIIAs TMOIKOMAHIA KOHTPOJIBHON TOIKN 0DO3HATAETCS 3HAUKOM B W €€ MMsi BMECTe

¢ HasBanueM KoMaHIbl Ilepemecturs (cM. 14.4), K KOTODOil OHa NPUHAIJIEKUT, OTOOPAZKAETCs
CUHUM IIBETOM. B cilydyae mproCTaHOBKY MPOrPaMMbl HHINKATOP BBIMOJIHEHUS TPOTPAMMBbI 0003HATAET
MIOCJIETHIO0 KOMAH/Ty, KOTOpas HAXOAUIacCh B mporecce Boinonenns. 11le 90K KHOIKY 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 14.30.
Psamom ¢ ka0t KOMaH10# TPOrPaMMBbI PACIIOJIOKEH HEOOBITION 3HAYMOK KPACHOTO, YKEeJITOTr0 NIIN
3eieHOro 1Bera. KpacHbril 3HAa90K 0003HAYAET, 9TO B KOMAHJE COAEPXKHUTCI OMINOKA, KEJITHIH
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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 Kowmanjga: Ilepememnenne

Q adaiin 03:15:24 CCCC O
NporpamMa | VcraHoska | Mepemewenne | B/B | MKypuan |
=bes HaseaHWA= KoManpga rrpatbmta rCprnypa rl'lepemeuuhle
= Ha4 nepeMeHHbIe -

¥ Morpsus posors MepemelieHue pove [z

T Mepexmovarens ...
[ T Move) YKamWTe, Kak pofJOT ﬁy,qu nepemMelllaTeCA MeXdy NPpOoOMeHYTOYHEIMIA TOYKaMKN.
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UNIVERSAL ROBOTS 14.4 Komanna: Ilepememnienne

Komanma [lepemecTuTs UCHONB3YETCS A1 YIPABJIEHUS IBUKEHUEM POOOTA C TIOMOIIBIO KTFOYEBBIX
KOHTPOJIbHBIX TOYeK. KOHTPOJIbHBIE TOYKH JIOJIZKHBI ObITH BKJIOUEHBI B KOMaHIy [lepemecrurs.
Komanna BrlIlepemectuts B onpemenser ycKopeHne ¥ CKOPOCTD MEPEMEIEeHNsT MAHUAILYISITOPA

po60Ta MEZKIY 3TUMU KOHTPOJIbHBIMU TOYKaMMU.

Tuner aBrxennit

Bor moxkere BoiOparh ogue u3 Tpex tunop asukenus: Movel, Movel. u MoveP. Omucanne

KazKJ0r'0 THUIIa JBUXKEHHNE IMPUBOAUTCA HHZKE.

® moveJ UCIOJIb3YeTCs J1JIsi BBIIOJHEHHS JIBUKEHUI, KOTOPbIE PACCYUTAHBL B 30HE COYJIEHEHUI
MaHHIYIgTOpa poboTa. Ilpw ympapieHHH COYICHEHHUAMH KaXKJIO€ M3 HHX OJHOBPEMEHHO
JIOCTUTAET 33JaHHOrO KOHIIEBOIO IOJIOXKEHUs.  IIpW TaKOM THIIe IBUYKEHUS TPACKTOPUS
nHCTpyMeHTa umeer (Hopmy KpuBoit. Jljst 3TOro Tumna ABUMKEHWH HCTOIb3YIOTCS TAKWAE
obmpe mapaMerpbl, KaK MaKCHMAJbHAS CKOPOCTHb COYICHEHHS W yCKOPEHHE COYJICHEHHH,
yKasauueie B / 1 /2 coorBercTBeHHO. Ecim TpeGyeTcs, 4T00bI MAHIIYIATOP POGOTa GHICTPO
MePEMEIIAJICs Me¥Ky KOHTPOJILHBIMHU TOYKAMU HE3aBUCUMO OT TPACKTOPUU WHCTPYMEHTa,

MEZK/1y STUMU KOHTPOJIbHBIMU TOYKAMH, PEKOMEH/IYETCH BbIOPATH ITOT TUI JIBUKEHUIA.

¢ movel ucnonb3yercs mJist JTUHEHHOTO NepeMeNIeHNs IeHTPaIbHON Toukn nHcTpyMenTa, (IIT)
MEXKJIy KOHTPOJIbHBIMUA TOYKAME. JTO O3HAYAET, 9TO KAXKJIOEe COUJCHEHNE BhIIOIHseT Horee
CJIOKHOE [IBUIKEHWEe, YTOObI MHCTPYMEHT OCTABAJICS HA MpsAMOil Tpaekrtopuu. s 3Toro
THIA IBUKEHUI MOXKHO 33/1aTh TaKWe ODIINE MapaMeTphl, KaK Tpedyemasi CKOPOCTb HHCTPYMEHTA

M yCKOPEHUE MHCTPYMEHTA, yKa3aHubie B / u / 2 COOTBETCTBEHHO, a TaKXKe JleTallb.

® moveP ucnosb3yercs s JUHEIHHOrO epeMeIeHnss HHCTPYMEHTA C TIOCTOSTHHOM CKOPOCTHIO
[IPU BBIIOJHEHUN KPYTOBBIX JIBUXKEHUN U HMPEJHA3HAYEH JJIsl BBIIOJHEHUS P Oleparuit
00pabOTKM, HAIPUMED HAHECEHUS KJes WU pACHblieHus. BennduHa paguyca KPYroBbIX
JBUKEHUI 0 YMOJIYAHUIO SIBJIAETCS ODIIMM 3HAYEHUEM JJI BCEX KOHTPOJIBHBIX TOYEK.
Yem MeHbIe 3HAUEHUE, TEM 00JIee OCTPHIM OYIET yroJ MOBOPOTA TPAEKTOPUHU, TOTIA KaK
pu OoJiee BBICOKOM 3HAYEHUU TPaeKTopus Oymer miasheil. [Ipu ABuKeHUn MaHUITYISITOPA
poboTa 0 KOHTPOJBHBIM TOYKAM C IMOCTOSTHHONH CKOPOCTBHIO OJIOK yIpaBieHHs poOOTOM He
MOXKET 2KJIATh OMEPAIlNy BBOJA-BHIBOIA WM JEHCTBUs omeparopa. llpw 3ToM aBmKeHwue

MAaHUILYJIATOPa POOOTA MO2KET ObITH IIPEPBAHO HJIM [IPOU3O0IAET 3aIIUTHBIN OCTAHOB.

e Bosmoxuo mobasienne mepemennoii Circle move x moveP gy coBepiienust KpyroBoro
JABuzKeHus. POOOT HAYMHAET JIBUKEHHE M3 CBOEIO TEKYIIErO MOJOXKEHHS WJIA HCXOTHON
ToukHu, mpoxomuT To4YKy ViaPoint, ykazamnyio Ha ayre okpy:xkuoctu, u Touky EndPoint,
KOTOPO# 3aBEpIIaeTcs KPyroBOe JIBUKEHUE.

Peskum ucnomb3yercst 1711 pacuera OpUEeHTAINH HHCTPYMEHTa, TOCPEICTBOM JyTH OKPYKHOCTH.

Pexxum ObiBaer:
— ®UKCUPOBAHHBIA: TOJBKO MUCXO/HAS TOYKA UCIIOJIb3YETCH JJisl OLPeIe/IeHIs OPUEH T
MHCTPYMEHTa,

— Heorpaunuuennsrii: wucxomnasi Touka mpeodOpas3oBbiBaercs B TOYKy EndPoint, dTobb

OIIPEJIE/IUTH OPUEHTAIMIO NHCTPYMEHTa

CB3 I1-74 Bepcus 3.13



14.4 Komanga: Ilepemernienue UNIVERSAL ROBOTS

Q adaiin 03115:25 CCCC O
NporpamMa | VcraHoska | Mepemewenne | B/B | MKypuan |
=bes HaseaHWA= KoManpga rrpatbmta rCprnypa rl'lepemeuuhle
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0 uepe3_rouky_l
0 Kokeunan_Touk_1 B (hUKCUpOBEHHOM pEMIME:
= YcTaHosnTs | OpWEeHTaLMA AaHHOTrD ABUMEHWA
oo Manet onpegenfaeTcA Wcko4Hol Tovkol poboTa,
¢ 7 Walinon: Koagpar Takum obpazom poboT coXpaHNT 3Ty
o yronl_1 OPWEHTELMIO 0THOCUT 8NEHO Kpyra
o yromz_l NnocpeacTEOM NPOMEMNYTOUHON 1 KOHEYHOR
5 yrom_1 TOYEK [BUKEHNA, 4
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Ob6rue mapaMeTpsl

Ob61ue apaMerpbl B IPABOM HHM2KHEM yIily SKpaHa llepeMecTurb NPUMEHSIOTC K JIBHAKEHUTO
OT TIPEJbIAYINel MO3UIUU MAHUIYJIATOPa PObOTa K MEPBOM KOHTPOJIBHOM TOYKE 110 KOMAHIE, a
OTTYy/Ia K KaxKA0# u3 ciaenyoomux Touek. Hactpoiitkn komanapr Bkllepemectuts B He mpuMensioTcs

K TPAEeKTOPWH, HAYIIeH 13 oc/IeIHel KOHTPOIbHON TOYKY, 3aJanHoi KoMau 1ot Bkllepemectuts Bb.

Buioop I'TU

HTHU, ucnosp3yembie 1jisi KOHTPOJBHBIX TOUYeK B Komaue Bxllepemectuts B, MOXKHO BBIOpATH
U3 BbIIMaAAIONEro meno. MoxKHO BbIOparb B ycranoBke mnosb3oBarenbckue IITU, akTubayfio
HOTU wnnm mpocTo MCIOIb30BaTh (BJIaHerl s MOACOeNMHEeHnsT WHCTPpyMeHTa. Ecmu BuiOpaHa
nosb3oBaresnbckad LITY win akruras LITU, geuxenne B komanae Brxllepemecturs B Oymer
HACTPAMBATHCSA B COOTBETCTBUU C Hell. Eciau BeiOpan diamern 1j1s mMOICOeINHEHNS] HHCTPYMEHTA,
ITU ue ucnionb3yercs u npuzkenne B Komauae Bkllepemecrurs B 6yer coorBeTcTBOBATD (DIAHILY

LIS TIOJICOEIMHEHNs] MHCTPYMeHTa (T. €. HACTPONKHU JBUZKEHUsS OTCYyTCTBYIOT).

Ecau aktusnas IHITU gy 3Toro mepemMertenus OnpeaesisieTcss BO BpeMsi pabOThI IPOrPAMMBI, TO ee
HEOOX0MMO 33/1aBaTh AMHAMMYECKH C IIOMOIIbI0 KOMAHAbI YCTaHOBUTH (cM. 14.11) uim KomaH

A3bIKa Onucanusg cienapues. Iloapobuee o kKoudurypuposanun Hazsanubx [ITU (cm. 13.6).

Beibop aerasnu
30HBI AeTasiell, B KOTOPBIX OYIyT HAXOAUTHCS KOHTPOIhHBIE TOUYKN KOMaH1bl Bkllepemectuts B
TP YKA3aHWM ITUX KOHTPOJBHBIX TOYeK (cM. paszien 13.12). 910 o3Havaer, 9To MpH yCTAHOBKE
KOHTPOJIBHON TOYKH MPOrPAMMA 3aIOMHHUT KOOPAUHATHI NHCTPYMEHTA B 30HE BIOPAHHOI /1eTaJIu.

CymrecTByeT psifi 00CTOSATENIBCTB, TPEOYIONIUX 0COO0T0 PA3bACHEHUS:

OTrHOCHTE/IBHDBIE KOHTPOJIbHbIE TOYKH: BbI6paHHa${ JeTaJlb HE BIINAET Ha OTHOCHUTE/IbHbIE KOHTPOJIbHbIE

Touky. OTHOCUTEIHLHOE JABU2KEHNE BCET/1a BLIMIOJITHACTCA OTHOCUTE/IbHO OPUEHTAITUIA OcHoBaHus.
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Cruise

Deceleration

Acceleration

Speed

Time

Figure 14.1: Ilpodwunp ckopoctu aBuwkenusi. KpuBas pasjejeHa Ha TPW CECMEHTA: YCKODPEHHE,
mepeMeIenre u 3aMejieHne. Y poBeHb (ha3bl MepeMeIeHns 3aaeTCd HACTPONKON CKOPOCTH [IBUKEHUS,
a kpyTu3Ha ¢a3 yCKOPeHUsS U 3aMe/JIEHUs 33JA€TCs MapaMeTpoM YCKOPEHUs.

ITepemennbie KOHTPOJIBHBIE TOYKHU: [lpu mepemMernennn MaHUITyIITOpa POOOTA B TEPEMEHHY IO KOHTPOJIBHY O
TOYKY BBIIOJHAETCH PAcder UeHTpasibHoll Touku uncrpymenta (IITH) B Buge xoopaunar
IIepEeMEeHHOM B CHCTeMe KOoopauHaT BeiOpannoii nerasau. [lo 3Toit npuyanne qBuKeHe MAHUITYIATOPA

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

Ilepemennas merans: Ecnm kakue-aubo geTanu B 3arpyKEHHON yCTAHOBKE BHIOPAHBI B KA9E€CTBE
MMEPEMEHHBIX, COOTBETCTBYIOIINE WM TIEPEMEHHBIE MOXKHO OyIeT BbIOpaTh B MEHIO BHIOODA
peraseii. Eciu BoiOpana nepemennas jeraib (ee Ha3BaHue uMeer Hazpanue Jeraiu ¢ cybdukcom
Bk _varBm), TO aBMKeHUs MaHUIyIATOpa pobora (KPOMe JBUZKEHUH 110 OTHOCUTEIHHBIM
KOHTDOJIbHBIM TOYKAM) 3aBUCAT OT (DAKTHYIECKOrO 3HAYEHUS [EPEMEHHON ITPY BBIIOJIHEHUH
nporpammbl. HadajbHOe 3HAYEHNE TEPEMEHHOM IJIs IeTaJjIu MPeICTAB/IsIeT CODOi 3HadeHne
dakTHIECKOH /1eTain, Kak OHa CKOH(DUTI'YpUPOBaHa pu yecraHoBke. [Ipu udMeHeHuu JanHOro

3HAYEHUS] MEHAIOTCS U TepeMelenuns podora.
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14.5 Kowmanga: @ukcnpoBanHas KOHTPOJIbHAS TOUKA,

Q oaiin 03i15:32 CCCC O
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‘ Peual‘ruponam pacnonox... ‘

| NepeMecTuTh C... ‘

Epema

(@ CkopocTs MHCTPyMEHTa

0 HavaMHoellono_1 o WNcnonksceaTe oﬁu.me napame...

¢ V Hanpasnenne —

Touka ma TpaekTopun pobora. KOHTPOIBHBIE TOYKK — 3TO caMasd BaXKHAS IaCTb IIPOrPAMMbI
MaHumyagTopa podbora. OHU yKa3bIBAIOT POOOTY, T/1€ OH JOJIKEH HAXOAUTHCA. s mporpaMMupOBaHst
KOHTPOJIBHON TOYKHM € (PUKCHPOBAHHBIM TIOJIOXKEHUEM HEOOX01MMO (DU3NIECKY TIEPEMECTUTh MAHUILYJIATOD

poboTa B 3TO MOJIOXKEHHE.

VcranoBKa KOHTPOJIBHOM TOYKH

Haxxkmure KHONKY, 9TOOBI OTKPHITH 9KpaH llepemecTuTs , Ha KOTOPOM MOXKHO YKA3aTh TOJIOKEHUE
MaHUIYIITOPa POOOTA [IJIs JAHHOW KOHTPOJIBHOM TOUKM. KC/IM KOHTPOIbHAS TOYKA BKIIFOYAETCS
B komany BrlIlepemecrursBiw B smueiinoii 3one (MoveLl wnu MoveP), noskuaa 6biTh ykazana

JOIYCTHMAS JeTab 1/is1 3Toi Komauasl BkIlepemecturbBib, ITOOBI MOXKHO OBLTIO HAXKATH KHOTIKY.

Hazpanuga KOHTPOJIbBHBIX TOY€K

KoHTPOIBHBIH TOYKH ABTOMATUYECKH MOy Yal0T YHUKATbHOE Ha3BaHue. VIMst MOXKeT ObITh H3MEHEHO
mob30BaresieM. Haskarmem 3HAYKA 3BEHA, MOXKHO CBS3aTh KOHTPOJIBHBIE TOYKH W BBIMOJHUTH
obmen uudopmanmeit o monoxkenun. pyras mHbOpMannsa 0 KOHTPOJIHHON TOYKE, HAIIPUMED,
PaJuyc KPyroBoro JBUzKeHUs, CKOPOCTb M YCKOPEHUE MHCTPYMEHTA,/ COUJICHEeH s, HACTPANBAETCS

OT/IeIbHO /1714 KaXKJI0if KOHTPOJIBHOW TOYKHU, JaXKe €CJIM OHU YK€ CBA3AHBI.

Kpyrosoe mBukenne

Kpyrosoe nBukenune mo3BoagioT podbOTY IIABHO EPEMEIIATHCI MEXK Ty ABYMs TOYKAMH TPACKTOPUN

0e3 0CTAaHOBOK B KOHTPOJILHOM TOYKE MEXK/y HUMH.
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UNIVERSAL ROBOTS 14.5 Komanga: PukcupopanHas KOHTPOJIbHAS TOUKA

ITpumep PaccMoTpuM omepaiiio 3axBaTa M MepeMelneHnst B KadecTBe mpuMepa (CM. PUCYHOK
14.2), rue poboT B HACTOAIIMA MOMEHT HAXOAUTCH B KOHTPOJbHOM Touke 1 (WP 1) u mosxken
BBIIIOJIHUTD 3aXBaT 00beKTa B KOHTPOsbHOI Touke 3 (WP _3). Bo m3bekaHue CTONKHOBEHU €
obbekToM 1 Apyrumu mpenstereusmu (O) pobor momken nsurarbes K WP 3 B HampasieHnu
n3 KoHTposbHOH Toukn 2 (WP _2). TakuMm 06pa3oM, TpM KOHTPOJBHBIX TOUKH YYACTBYIOT B

CO3/IaHWH IIyTH, Y/OBJIETBOPSIONIEr0 TPEOOBAHUSIM.

@ WP_2
WP_1

® s

Figure 14.2: WP _1: wnaganbuoe nosioxkeane, WP 2: mnpomexyrounas Touka, WP 3: mnosnoxenue
3axBara, O: npensiTcrBue.

Be3 u3menenus npyrux HaCTPOEK poOOT OyJIeT OCTAHABIMBATHCS B KaXKI0H KOHTPOJIBHOM TOUYKE
mepesi TeM, KaK MPOJOJIKUThH JABnKeHne. s manuoit 3agaun octanoBka B WP 2 e sBisieTcs
ONTUMAJIBHBIM BAPUAHTOM, IIOCKOJIBKY JIJIsl ILTABHOI'O TIOBOPOTA HOTPEOOBAIIOCH Obl MEHBIIIE BPEMEHU
1 dHEPTHH C coOomeHneM Bcex TpeboBammii. Jlomyckaercss make TO, 9TO POOOT HE MOXOIUT
mosiHOCTHIO 10 WP 2, TIOCKOJIBKY TepeXoJ], OT MEePBOi TOYKH TPAEKTOPHUN KO BTOPOI IMTPOUCXOIUT

BOJIM3U JIQHHOTO TTOJIOXKEHUS.

Ocranoska B WP _ 2 MoxkeT ObITH OTMEHEHA 3a CYeT HACTPONKN KPYTOBOTO JBUKEHNUS JIJIsT KOHTPOJIbHOM
TOYKH, 9TO IIO3BOIUT POOOTY PACCUNTATH IJIABHBINA IEPEXO K CAEAyIONeil TOYKe TPAeKTOPHH.
OCHOBHBIM TTAPAMETPOM KPYIOBOTO JIBHKEHHS sBJsieTcsl pajuyc. Ecam poboT HaxXOmuTcs B
nmpeaesax paJanyca KpyroBbIX ,ZLBI/I)KGHI/Iﬁ JJIA KOHTpOJ’IbHOﬁ TOYKHU, TO OH MOZKET Ha9aTh KPYTroBOe
JIBUKEHUE W OTKJIOHUTHCS OT MCXOIHOTO MAPIIPYTa. DTO MO3BOJIUT PODOTY OCYIIECTBIATEH OoJiee

ObICTPbIE U IIJIABHBIE [IEPEMEIIEHN s, IIOCKOJIbKY €My He HyKHO 3aMe/JIATHCs U IIOBTOPHO YCKOPATHCH.

ITapamerpnr kpyrosbix gapuekenuil [loMUMO KOHTDPOJIBHBIX TOYEK HA TPAEKTOPHUIO KPYTOBBIX
JIBUZKEHUIl BJIMsIET HECKOJIBKO HapaMerpoB (CM. pucyHok 14.3):

® pajnyc KPYyroBBIX JBUKeHH ()

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

® BpeMd JBUKEHUA (HaanMep, YCTaHOBKaA OIIPEACJIEHHOrO BpEMEHU JIJId TPACKTOPUU MMOBJINAET

Ha HAYaJIbHYIO /KOHEUHYIO CKOPOCTh POOOTA)

® BUJbI TPAEKTOpUil Jyisi KpyroBoro jasuxkenus ot u Kk (MoveL, MoveJ)

Eciin 3aman paamyc KpyroBbIX [ABUKEHHIl, TO TPAEKTOPHUS BU2KEHUsS MAHUIIYJIATOPA PoboTa

[JIABHO ODOTHET KOHTPOJIBHYIO TOYKY, HE [IaBas MAHUIYIATOPY POOOTA OCTAHOBUTHCS B HEl.
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14.5 Komanga: PukcupopanHas KOHTPOJIbHAS TOIKA UNIVERSAL ROBOTS

WP_1

@ p 3

Figure 14.3: Kpyrosoe asumxkenue Bokpyr WP 2 ¢ pagumycom r, Ha49ajgbHOE IIOJIO2KEHUE JJiIs KPYTOBOI'O
JBH2KEHMS B Pl M KOHEYHOE IIOJIOKEHHUE Jijist Kpyrosoro japmkenus B p2. O — upensarcrsue.

IOBbI€ JIBU?KEHUA HEe MOL'YT II KaTbCd, 109TOMY H TCA yCTAHOBUTD UYC KPYI'OBbIX
Kpyrossie e € MO epecekaTbCd, 1109TO € y/1acTcs yCTaHO aJuyc 0
JBUKEHUI, KOTOPBI OyIeT mepecekaThes ¢ paanyCcoM KPYTOBBIX IBUKEHU TPEIbIIYINeH U CIe Ty foeit

KOHTPOJILHOM TOYKM, KaK TMOKa3aHO Ha pucyHke 14.4.

I Wp_2 |

°
i

\
\V4
N
I\
[
T
v
*

O

Figure 14.4: TlepekpbITre paanyca KpyroBoro JABUKeHUs He gomyckaercs (*).

VcsioBHBIE TPAEKTOPHUK KPYTOBBIX ABuKeHWil Ha TPaekTopuio KPYroBbIX JIBUYKEHWI BIIUSET
KOHTPOJIbHAST TOYKA, JJIg KOTOPOH 3aaH PAaNyC KPYTOBBIX IBUKEHWI, & TaK¥Ke CJIEIYIOIIast
TOYKA B J€peBe mporpamMmbl. TO €CTh B MpOrpaMme Ha PUCYHKe 14.5 Ha KPYTrOBOE IBWKEHUE
Bokpyr WP 1 siusier WP _ 2. Takas nocienoBaresibHOCTh CTAHOBUTCs OOJiee OYEBUIHON IPHU
KpyroBowm asuzkennu BOKpyr WP 2 B qannom npumepe. CymiecTByeT ABa BO3MOXKHBIX KOHEIHBIX
TTOJIOZKEHWS, TTO3TOMY POOOT JIOKEH MPOAHAIN3UPOBATH TEKyIlee 3HatMeHune ndpPOBOro  BX0Oa

[1] y2Ke B HAuaJIe BBILLOJIHEHUS KPYTOBbIX JBUZKEHUI, 4T00bI OLPEUEIUTD CJELYIOULY 0 KOHTPOJIbHYIO
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UNIVERSAL ROBOTS 14.5 Komanga: PukcupopanHas KOHTPOJIbHAS TOUKA

MoveL

TOYKY JIjIsl KDYTOBBIX IBUKEHUIT. DTO 03HAUAET, 94TO ycaoue Ecnu...rorma (uam apyrue HeoOXoauMble
OIEPATOPDI JIJIs1 OIPEICTICHUS CIIEY IOl KOHTPOJIBHON TOYKH, HAIIPUMED, IEPEMEHHBIX KOHTPOJIbHBIX
TOYEK ) AHAJTM3UPYETCs IIepe]] TeM, Kak pobor dbakrudecku gocrurner WP 2, 4ro B onpezeneHHoii
CTEIEHU SBJISETCS AJIOTUIHBIM, €CJIH PACCMATPUBATH 3AIPOrPAMMUPOBAHHY O TTOC/IEI0BATEIHHOCTD.
Eciiv KOHTpOIbHAST TOUKA, SIBJISETCST TOUKOM OCTAHOBA, U COMTPOBOXKIAETCS YCIOBUSMHU JIJIsI OTIPEIeIEHU ST
caieyoleil KOHTPOJIbHON TouKy (Harpumep, komanaa I/0), To BblIOIHEHUE YCJI0BUS IPOUCXO/IUT,

KOT/[a MAHUITYIATODP POOOTA OCTAHABINBAECTCS B 9TOM KOHTPOJHHON TOUKE.

WP_I ) e

WP _1 (kpyrosoe aBuKeHwUe)

WP _ 2 (kpyroBoe aBuKeHwe)

eciu (udposoit_exox [1]) Toraa
WP_F_1

uHaqe

WP _F 2

WP_F_2

Figure 14.5: WP _I sBasercst Hava pHOM KOHTPOJIBLHON TOYKOM M BO3MOXKHBI JJB€ KOHETHBIX KOHTPOJIBHBIX
Touku WP F 1 mw WP_F 2 B 3aBucuMocTH OT yCJOBHA. YCJIOBHE €CIH AHAJU3UPYETCA, KOIJa
MaHUIYJIATOP POOOTa HAYUHAET BTOPOE KPyrosoe apuzxkenue (¥).

Kombunaiuu Buios Tpaekropuii s KpyroBbIX ABUKEHHI MOI'YT MCIIOJIb30BATHCA BCE YEThIPE
kombuaanuu BumoB Move] u Movell, Ho 3amamnas KoMmOuHarmss OyaeT BAUATHL HA PACUETHYIO

TPAEKTOPUIO KPYroBbiX ABmkeHuil. CymecTByeT 4 BO3MOXKHBIX KOMOWHAIUN:

1. or MoveJ k MoveJ (KpyroBoe JBuzKkeHue B IPOCTPAHCTBE ODOOIIEHHBIX KOODIUHAT)
2. or MoveJ k MoveL

3. or MoveLL k MoveL (kpyrosoe jiBu:KeHue B IIPOCTPAHCTBE JIEKAPTOBBIX KOODIUHAT)
4

. ot MoveLL k MovelJ

Ha pucynke 14.6 mpwBOommTCs CpaBHEHWE KPYTOBOTO IBWYKEHWS B TPOCTPAHCTBE OGOOIIEHHBIX
KoopAuHaT (MerKa 1) 1 KpyroBOro JIBUKEHUs B IIPOCTPAHCTBE JEKAPTOBbIX KOOpAUHAT (MeTKa 3).
Ha pucyHKe nokasaHbI 1Ba BO3MOXKHBIX ITyTH HHCTPYMEHTA, IS HIEHTHIHBIX HaGOPOB KOHTPOIBHBIX

TOYEK.

3a cuer pas/IMYHBIX KOMOMHAIUNE MeTKH 2, 3 U 4 IPUBOJALT K CO3IaHUI0 TPAEKTOPHil, KOTOPLIE HE
BBIXOJAT 3a MPEJIESIbl UCXOTHON TPAeKTOPUU B MPOCTPAHCTBE JIEKAPTOBBIX KoopawHaT. [Ipmmep

KPYTOBBIX JIBUKEHUIT C PA3IMYHBIME BUIAMU TPACKTOPHIl (MeTKa 2) MOKa3aH Ha pucyHke 14.7.

Kpyrosble 1BuKeHus B IpOCTPAHCTBE 000OIIEHHBIX KOOpAMHAT (MeTKa 1) MOryT Ka3aThCs MeHee
JIOTUYIHBIME, MOCKOJILKY PODOT OyIeT MBITATHCS TMOJIYYIUTh HANOOJIEe MOAXOMSAILYI0 TPAEKTOPHUIO

B IIPOCTPAHCTBE OOODIIMEHHBIX KOOPJIMHAT C YI€TOM CKOpOCTeil u BpemeHu. B pe3ysibrare oHH

CB3

11-80 Bepcus 3.13
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WP_3

Figure 14.6: CpaBHeHUe TIepeMelneHusa U KPyTOBOTO IBUYKEHUS B TIPOCTPAHCTBE OOOOIIEHHBIX KOOPAWHAT
(Movel) u B npocrpancrse JekapToBbix Koopauuar (Movel).

Figure 14.7: Kpyrosoe nBuxkenue oT nepemerieHus B npocrpancrse o6obiennbx koopaunar (Movel) k
JHejinomy nepemernienuto uacrpymenta (MoveL).

MOT'YT OTKJIOHSITHCS OT KyPCa, 3aJaHHOIO KOHTPOJIBHBIME TOYKAMH. DTO OCOOEHHO BEPHO B TOM
cijlydae, KOIJIa UMeeTcCs CyIIeCTBEHHOE Pa3indue B CKOPOCTH COUJIEHEHNN MeXKy ABYMS TOYKAMU
TpaeKTOpuK. BHUMAaHME: €C/M CKOPOCTH CYIECTBEHHO PA3/IMYAIOTCsa (HAIPUMED, TIPU 33JaHUN
JOIMOJIHAUTEIbHBIX 1IaDAMETPOB, Oyb TO CKOPOCTb MJIA BPEMs, JJid OIPE/IEJIEHHON KOHTPOJIHHON
TOYKH), TO 9TO MOXKET MPUBECTH K CYIIECTBEHHBIM OTKJIOHEHUSIM OT UCXOJHON TPAEKTOPUU, KaK
moKa3aHo Ha pucynke 14.8. Ecim Bam HEOOXOIWMO BBHITIOJHATH KPYTOBOE IBUKEHUE TIPU PA3HBIX
CKOPOCTSIX M BbI HE MOYKETE JOMYCTUTh MOJOOHBIX OTKJIOHEHUH, TO CIEIYET PACCMOTPETH KPYTOBOE

JBUKEHHE B [IPOCTPAHCTBE JI€KAPTOBBIX KOOPAUHAT, ucrosb3ys MoveL.
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UNIVERSAL ROBOTS 14.5 Komanga: PukcupopanHas KOHTPOJIbHAS TOUKA

vl <<v2

Figure 14.8: KpyroBoe aBu:keHue B IPOCTPAHCTBE OOOOINEHHBIX KOOP/INHAT, KOT/Ia HAYAJIbHAS CKOPOCTH
v1 3HAYUTETHLHO MEHBIIEe KOHETHOH CKOPOCTH V2 W HAOOOPOT.
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14.6 Komanza: OrHOCHTEe/IbHAS KOHTPOJILHASA TOUKA UNIVERSAL ROBOTS

14.6 Komanja: OrHOCHTeIbHAaS KOHTPOJIbHAA TOUKA
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Kontposnbhasi To9Ka , MOJIOXKEHHE KOTOPOU 3aaHO OTHOCUTEIBLHO HPEIbIAYIIErO MOJIOKEHUs
MaHUIyIgTOpa pobora, Hanpumep Brua aBa cantumerpa jgeseeBm. OTHOCHTEBHOE MTOIOKEHTE
OIIPEIEJIAETCs PA3HOCTHIO 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 Komanna: Hanpasienue

14.7

Kowmanga: Ilepemennast KoHTposbHasT TOYKa:

Q aiin 03:15:33 CCCC O
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oo PaiiloMHTh
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e
@ cmmmirs | qqllp [ ] copoers o erien | sonees

‘ MNepeMecTuTh C... |

Bpema

@ CkopocTe MHCTPyMeHTa

@ VcronesosaTs obume napame...

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 TpoBepeH Ha mepekpbitue (cM. 14.5). 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

14.8

Komanna: Hampasnenue

V3en nporpammbl Hampapiienue onpemenseT IBUXKEHHWE OTHOCUTEIHHO oceit mertaqn wuian [ITU.

Pobor mBuzkercs 1o myTu, 3aJaHHOMY IPOIPAMMHBIM Y3JI0M HAIPABJIEHHUS, IIOKA €r0 JIBUXKEHUE

CB3

11-84 Bepcus 3.13



14.9 Komanzga: o UNIVERSAL ROBOTS

He octaHaBiauBaer yciosue /lo. Heobxommmo 3amars ycmoBue 1o j1st OCTAHOBKY HAMPABJICHUS

merkennsa. Haxxvure Jobasutsh yciaosue o, 9T0ObI OpeaenTs KPUTEPUN OCTAHOBKH.

Q aiin 03:14:59 CCCC O
NporpamMa | VcraHoska | Mepemewenne | B/B | 2Kypuan |
=bes HaseaHWA= KoManpga rrpatbm(a rCprnypa rl'lepemeuuhle |
SMmMenT PR -
CT aHOoB |
CNALBaOUEee okHo HanpaBneH“e
=iimep_1 PoBOT BEINOAHWT OEMMEHNE NNHENHEIA O THOCKTENEHD BeIBpaHHOR AeTann

lovel
W Hanpasnedue: OcHosani
= Until
(Lkn

= <nycTols o Wen. obwyio feTans -H
LeHapnii o P
SETTNE

ar_2:=2% force() 0 EekTop HanpaeneHna

AT HanpaeneHwe

w308 MNognperpamma_l
(e ...

= <nyeTols>

aneT

W LWabnoH

W NocnegosatensHoc Talla
o Mogron_3 @ VicnosksosaTe obune napaMeTpel

o Toukalllafinona_3

= ¥eTaHoBHTE

= GXuganMe YCKOPEHWE WHCTPYMEHTS

0 Buxos_3

(@ CropocTs MHCTPYMEHTE

Wporpamma_1
nye Toi>

THe

0:_1 I | DIL Gl No6asuTte Until
Qe <> |
g;::ﬁz:;ﬂpoﬁm IE“E"EH:‘ CkopocTh =—=—=1{_l100% | 4 Hazan || Danee |

OcranoBka HaIIPABJICHUA JTBUZKECHUA

Moxuo gobasuth Hacrpoiiky BkBexkrop asuxkenusaBm miis napamerpos CKOpOCTh HHCTPYMEHTA
“ YCKOpPEHWE WHCTPYMEHTA, 9TOObI 33JaTh BEKTODP JUHEHHOTO IBUKEHUS [JIsi PACIIMPEHHOTO

WCTIOIb30BAHNA, HATIPUMeED:

® Ompee/IeHUs IUHEHHOTO IBUKEHNS OTHOCHTEIHHO OCEl C HECKOIbKAME (DYHKIIUSIMUA;
® BBIYHUC/IEHUA HAIpABJEHUA B BHUJE MATEMATHYE€CKOI'O BbIDAXKEHUS.
BexTops! HaNIpaBIeHUS ONPEIEIISIOT YHIKAIbHOE KOIOBOE BhIPAXKEHNE, PEIIEHNEM KOTOPOI'O SBIISETCS

enuHMYHBI BekTOp. Hanpmwmep, npu Bektope [2,1,0] poGoT mepemernaer apa ycTpoiicTBa B

HaIIPAaBJICHUU X JIJIA KazKJI0TrO yCTpOfICTBa B HaNIpaBJICHUN y, OTHOCUTEJIBHO BaﬂaHHOf/JI CKOpPOCTH.

14.9

Komania: [lo

[Iporpammusrit y3en o ompeaesser Kpurepuit OCTAHOBKY JABUXKEHUsA. POOOT ABUKETCS MO My TH

¥ OCTAHABJIMBAETCsI, KOTIa OOHAPYZKEH KOHTAKT.

Bepcus 3.13 11-85 CB3
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UNIVERSAL ROBOTS 14.9 Komanga: o

Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuimeHsr.

Q ®aiin 03:14:59 CCcCC O

fporpamMa | VcraHoeka | Mepemewenne | B/B | XKypuan |

=bes HaseaHWA= KoManpa rrpaq:mta rCprKTypa rl'lepemeHHble
CMMERT AP -

T aHoB | O
cnAwBaloUee 0KHO U ntl I
itmep_1 YHamWTe yCI0BWE OCTaHOEa

ovel

¥ Hanpasrense: CcHogan PofoT 6yAeT ABWCEThCA B BEIOPaHHOM HENPaBASHNA A0 LOCTWMEHWA YCAOBWA OCTaHOBa

= Until

= Until
[Huxa BuipaxeHue ’ (X)
= <nycroli>

LeHapni
lar_2:=2 " forcal)

308 MNogrperpamma_1

{Ecama ...
= <nycroli= PaccrofHne
aneT - -

WV Watinon

W MocnefonatetocTulla.

9 Mofxon_3
0 TeukalllaBnona_3 n
= YeTaHoBuTE Bxopn AnA BEOAA/BLIBOAA
= OMHOaHHE /-\

0 Buxoj_3

iporpamma_1
nyeToil=

uTHe

nycTol> -

4] Il [ ¥ EH Nobaeute Until

e
Qommun " iqq[b [P coroers ——oos  [_masan ] [_snse ]

B mose /1o MOXKHO 3a1aTh CIEAYIONINE KPUTEPUU OCTAHOBKH.

o Jlobasutn aeiicrue JlobaBiisier y3em mMpOrpaMMbl, €Cau CODIONEHO OIPE/IEIEHHOE YCIOBHE
Io. Hampumep, ecin 0OHAPYKEHO COCTOSIHHE OIMHOKM, TO IMPOrPAMMY MOYKHO OCTAHOBHTD

TIpy IMMOMOIINA y3JIa BcnanBanmee OKHO.

e Paccrosgaue DTOT y3es MOKHO UCIIOTH30BATh /sl OCTAaHOBKH JBukennst BkHanpasnenueBib,
ecan pobOT MEepeMecTHICS Ha onpeneserHoe paccrognre. CKOpOCTh 3aMeIJIsIeTCst, B pOOOT

OCTaHaBJIMBAECTCA CTPOro Ha 3aJaHHOM PAaCCTOAHUU.

¢ Bripakenne DTOT y3e] MOKHO UCIOJIB30BATH JIJI1 OCTAHOBKH JIBUXKEHUS M3-33 YHUKAJIHHOTO
[IPOrPAMMHOIO BbIpaxkeHus. UToObI 33JaThb yCJIOBUE OCTAHOBKH, MOYKHO HKCIIOJIb30BATH

BBO/IbI-BBIBO/IBI, TIEPEMEHHbBIE UIU (DYHKIUH CIIEHAPUEB.

® Bxox BXOI0B/BbIXOIOB DTOT y3€J MOMXKHO KCIIOJbL30BaTh, Y4TOObI OCTAHOBUTH JBUZKEHUE,

KOHTPOJIMPpYEMO€ CUTHaJIaMU, TI0 CUTHAJY BXOIa.
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14.10 Komanpa: Oxxupanue

UNIVERSAL ROBOTS

14.10 Kowmanga: Oxunmganne

& Daiin

03:14:39

cccc @

MporpaMma erraHom(a rl'lepeueu.teuue B/B | XypHan |

<Eesz HazpaHWA>

\rpamMma pebora
Mo ve)
O Konrp_touka_l
Mo vel
O KeMTp_Tovka_2
e TaHoBUTE
aneT
WV Watnon
W NocnegosatensHoc tulla
o fogxos_1
0 Toukalllafnona_1
= ¥eTaHoBHTh
= Cunganne
0 Buxos_1
EEVLITEY
@ HavanbHeellono_1
W Hanpasiedie
o Walonow_1
o BRenex_1
W NocrnefosaTensHoc Thllog
0 flosoxllTabens 2
= ¥cTaHoBNTE
= Ommganme
0 Buxos_2
MW haHne
Manka

4] il | ¥]

-

Sl [

Kouanpga rrpatbm(a rCprnypa rl'lepeuemu:le

OxupaHue

BrifepuTe Tpurrep cnedyiolero LelcTeNA poboTa;
O FEER L EIE

(@ Omuparue cekyHasl

(@ Oxuparue undpoBoro Bxo4a |-:LLM¢:p.on;1> |v|| | |

O MopoxmanTe |-¢AHan0r.on... ‘vH | ‘

O MopgoxgnTe | |

a Cumynauna
@ PeansHui poboT

IE“E"E”:‘ CropocTh l:vl 00%

| 48 Hazap, || Nanee B |

O}KI/I,LLaHI/Ie IpruoCTaHaB/JIMBACT CHUI'HAJI BXO,D;&/BBIXO,Z[& W BbIpazkK€HHME B Te€4YeHHuE 3a/JaHHOI'O

KomvIecTBa Bpemenn. Eciau BeiOpano be3 oxkumanus, HUIero He MPOUCXOIHT.

14.11 Kowmanja: YcTaHOBUTH

Q& Daiin

cccc @

03:14:39

MporpaMma erraHom(a rl'lepeueu.teuue B/B | XypHan |

<Eesz HasBaHWA=>

rpamMma pobora
Mo ve/
O KoWrp_Touka_l
Mo ve/)
0 KoHTp_Touka_2
ke TaHoBMTE
aneT
W WatnoH
WV NocnesosatensHoc talla
0 Mlogxos_1
o Teukalllafinona_l
= ¥eTaHoBHTE
= Oxubanne
0 Buwxog_1
3 20 H I Th
0 HayanuHoellono_1
¥ Hanpasnenne
0 Waflonos_1
0 Bflonex_1
W NociefosaTensHoc Thllog
o Monsoxsllrabens 2
= YcTaHoBHTE
= Oxscnganie
0 Buxof 2
ELENTE)
Manka

-

T
1] | [ ]

Sl [ >

Kouanpa rrpatpm(a rCprnypa rﬂepeueunhle

YcTaHOBUTL

BbIGBpWTE AJ,BIFKJTEIME‘ KOTOpOE A0MMEH BRINONHWT B pr]OT Ha 3TOM 3Tane Npor pamMmel.
MorkHO Takme YKa3aTk W3MeHEHWA nonesHoi Harpysxy p060Ta.

O HeT gelcTBWA

(D veTaHoska LUdpPoBEro BLXOAS |<L|,M¢p.Bb|x.:-

(@ YcTaHoaKa aHaNOr0BOrO BLXOAE |4:AHaJ10r.Bblx.:- |v|
O YeTaHosnTe |<Beixog= |v|
O YCTaHOBUTE O4UH WMMYNLC |<L|,M¢Jp.Bb|x.:- |v|

O YBEENN4YNTE 3H4EHNA )"CTEHOEIUHHOI:‘H ﬂepeMEHHUI?I Ha 2gnHWULY:

[[]¥eTaHoBUTE 060K NONE3HYIO HAMPY3KY

[JWenonszo0BaTs akTHEHYID LUTW B Ka4eCTEE LEHTPE TAMECTH

[ ¥cTaHoska LITH | |

o Cumynauna
@ Peanthui poboT

IE“E"E”:‘ CropocTe l:‘vl 00%

| 48 Hazap || DNanee B |
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UNIVERSAL ROBOTS 14.12 Komanna: BemabiBaomee OKHO

YcranoBuTe Jjis JaHHOTO 3HAUEHWs IMU(POBbIE WU AHAJIOTOBBIE BBHIXOABI. lIudpoBbIe BHIXOILI

MO2KHO CKOH(DUI'YPHUPOBATH [JIsi OTIPABKU OT/IEJILHOIO UMILYJIHCA.

Ucnonn3yitte kKomanay BxYcranoBuThbBm 11T yCTAHOBKM TOJIE3HON HATPY3KW MAHUMYJISITOPA
pobora. Ilose3nyo HArPY3Ky MOXKHO OTPEryTHPOBATD /Il IPEIOTBPAIIEHUS 3AITUTHOTO OCTAHOBA
poboTa, eciiu BeC, MONHSATHI WHCTPYMEHTOM, OTJIMYAETCH OT OXKHUIAEMOIl MOJIE3HON HArpy3KH.
Ecmm aktwBnaa IITU we momKHA WCTOMB30BATHCSI B KAdeCTBE IEHTPA TAKECTH, TO OTMETKY

HEOOXO/IUMO CHATD.

Akrusnyio HTU M0KHO U3BMEHUTH C TOMOIIHIO KOMAH/IbI ¥ CTAHOBUTH, OTMETUB (DIIa’KOK U BHIOPAB

onuo u3 cmerrennit IITU B memro.

Ecmm Bo Bpems manucanus nporpammbl aktuBHag LITU 11s KOHKpeTHOro NBUKEHNsST W3BECTHA,
TO NPUMHUTE BO BHUMaHWE M BO3MOXKHOCTH BbiOOpa IITU ua kapre Ilepemecturn (cm. 14.4).

IMonpobuee o xkoudwurypuposanun wazsanubix IITU (cm. 13.6).

14.12 Kowmanja: BemibiBaoree 0KHO

Q ®aiin 03:14:41 CCcCC O
nporpamMa | VcraHoBka | Mepemewenne | B/B | 2Kypuan |
<=Ee3 HaspaHWA= KoManpa r Ipaduka rCprKTypa rl'lepememu,le |
[V Movel -
0 KoWTp_Touxka_2
= e ranoaurs BcnnbiBaloLlee OKHO [Texct v
S5 Nanet OTobparkaeT NpuBeAeHHOe HUXe cooBLleHne Ha 3KpaHe 1 omnaaeT
WV Wabnor HaxaTwA "0OK" nonk3ceaTenam

9 7 MocrefosatensHocTy

@ flogxon_1 |
0 Touralllafinona_1
= FeTaHoBUTE I'Ipocuorp BCNNEBIBAKOWEro oKHa
= 0% AaHne

0 Bwxog 1
‘o PaiiosnTh

@ HaabHoelloso 1 TN BCMNBIEAOWEND OKHa:
9 Hanpannenne
o Warlonom_1 ° CoobujeHne

o Blonox_1

¢ 7 MocnegoBaTensrocTy

G EHWMaHWe!

o flonoxlliTafiens 2 ] (J ownbka
= FeTaHoBUTh
= QX hanne
0 Bwxog_ 2
= Osuganne
WV MNanka
= =nycTol=
= KommenTapuit
= Ocranos
£ Beniwaaioies okHo z
[ I [ ¥
|Q”“I” “ < > | [[] OcTaHOBMTE BEINOAHEHWE NPOrPEMMEl MPW OTKPEITUW 3TOM0 BCMBIBSIOWErN O OKHE
g LT EEED CkopocTs =l J100% | 4 Hasag || Danee & |
PeantHeIA poboT

BenibiBaroiniee OKHO — 3TO cOOOITIeHNEe, KOTOPOe OTOOpayKaeTcss Ha dKpaHe MpPH JOCTHKEHNUN
[POrPAMMOI KOMAH/IbI, OTBe4aomieil 3a ero orobpazxkenue. CTUiIb COOOIIEHNUS MOKHO BbIODATH, &

CaM TEKCT BBECTH C IOMOIIIbIO 9KPAHHOM KJaBuaTypbl. PoboT Gyer 0:Kuiarh, IIOKa H0JIb30BATE b /OIIEpaTOp
naxkmer kHONMKY BKOKB® moa BCIJIBIBAIOMMM OKHOM, MPEXK/IE€ 9€M TPOJOJIKUATH BBHITIOJTHEHUE
nporpamumbl.  [Ipu BeIOOpE 3s1eMenTta BrOcCTaHOBUTH BBIMONHEHNWE TPOrpaMMbIBi mporpamma

pobora OymeT OCTaHOBJEHA IIPH OTOOPAYKEHUH STOrO BCILIBIBAIOIIEIO COOOIEHUSI.

[Ipumeganue: nuna coobinennit He MOKET MPEBBIMIATH 255 3HAKOB.
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14.13 Komanma: Ocranos UNIVERSAL ROBOTS

14.13 Kowmanma: Ocranos

Q daiin 03:14:41 CCCC 9
NporpamMa | VcraHoska | Mepemewenne | B/B | MKypuan |

=bes HaseaHWA= KoManpga rrpatbm(a rCprnypa rl'lepeMeHthe
T KoHTp_Toqka_l =
T Movel
0 KoWTp_Touka_2 — OCTa HOB
= Yo TaHoBHTE
So Manet Ha 3Tom 3Tane nporpaMma ocTaHaBAMBaeTCA,
T Wabinen
¢ W NocrenosatensHoc Ty
0 floaxo4_1
o Touxalllafinona_1

= Ve TaHoBHTE

= OxHiaHHe
9 Bwxof_1
So Pa30MN T
0 HauansHeelloso_1
9 Hanpannenne
0 Mallonox_]
o Bllosox_1
¢V fMocnegonaTenurocTy
o MonoxllTabens_2
= ¥eTaHoBHTh
= QmudaHne
0 Bwxog 2
= O dan e
W Nanka
= enyeroi>

= KommanTapuii

F |0(TMT|| Dl
Q@] <> |

CUMynALna
B L1 IE“E"E”:‘ CkopocTs E=———===i N1 00% 4 Hazan || llanee &
@ PeancHui poBoT

Ha srom sTame mporpamMma 0CTaHABINBAETCS.

14.14 Kowmanya: Kommenrapuit

Q Daiin 03:14:40 CCCC 9
MporpaMma r'lcrauom(a rl'lepeueu.teuue B/B | ¥ypHan |
<bez HazBaHWA> Kouanpa rrpatbm(a rCprnypa rﬂepeueunhle
W Movel -
O KoHTp_To4ka_l | -
¥ Move) —| KoMMeHTapun

0 KeHTp_Touxa_2

= YeTaHoBUTL

Yo Manet

V Watinon

¢V MocnegoBaTensrocTy |
o floaxon_1
o Touxalllafinona_1
= ¥cTaHoBRTE

BEEANTE KOMMEHT apUii:

= OMmiAaHie
o Buxog_1
o PaisloMN T
0 HavyansHoellofo_1
¢V Hanpannenne
0 Waflonom_1
@ Bllonox_1
¢V locregosaTensHoc Ty
o MonomlliTabens 2
= Ve TaHoBH Th
= Oxcianie
0 Buxon 2
= QXM ganne
V RNanka
= <npeToli=
= KommeHTapia -

1 0]

1]
Q@] <> |
g;::ﬁ::;ﬂpoﬁm' IE“E"E”:‘ CkopocTe =——=L_N00% | 4 Hazan || llanee B |

JlaeT BO3MOXKHOCTH TTPOTPAMMUCTY J0DABUTH TEKCTOBYIO CTPOKY B MPOTpaMMy. ITa CTPOKA

TEKCTa HE HeCeT HUKAKOW (DYHKIMU IIPU BBIIOJHEHUU IIPOrPAMMABI.
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UNIVERSAL ROBOTS 14.15 Komanga: ITanka

14.15 Kowmanga: Ilamnka

Q ®aiin 03:14:40 CCcCC 0
MporpaMma rycrauom(a r MepeMewenne | B/B | XKypHan |
<Eez HazpaHWA=> KoManpa rrpad:m(a rCprxTypa rl'lepeueunble
Mporpamma pebota —
T Movel
0 KenTp_Tovka_l n anka
T Move) Manka npeacTaenAeT coboll Habop cTpok NparpaMMel,

9 KoWTp_To4ka_2
= ¥eraHosuTs

2, Nanet BBEAWNTE TEKCT, KOTOPLIA A0MKeH 0TOBPEKATLCA B |epeBe NporpaMmbl:
V Wabnon
¢ ¥ NocregosatensHocTy = Manka
@ Moaxeq_1

0 Toukalllafinona_l
= ¥eTaHoBUTh
= QxHAaHRe
0 Buxog_1
Sy Pa3oMNTh
9 HavafsHoellofo_1
¢ V HanpasneHie
o Halonom_1
o BRenox_1
¢ W NocrenosatensHoc Ty
0 fonoxllTabens_2
= ¥cTaHosNTE
= Oxmdanie
0 Buxog_2
= OxHdaHike
V RNanka —

-

TTJ_“IT_U_W_ [] CkpeITE Nanky gepesa nporpamms
Q> <> |

@ cmmmirs | qqllp [ ] copoers o erien | sonees

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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14.16 Komanga: Huki UNIVERSAL ROBOTS

14.16 Kowmanma: Luki

Q Daiin 0311442 CCCC O
MporpaMma rVCTaHOBKa rl'lepemeu.teuue B/B | XypHan |

=Ee3 HazeaHWa=> KoumaHnga rrpatbm(a rCprnypa rﬂepeueunhle
[§ W TMochefoBaTefbHoc T o
@ lMofxoq_1 |
o TousLliaGnons_1 LUuxn
= VeTanosnTh
= OxHdaHhe
o Buxog 1 YKaKWTe KONMYeCTEO BRIMOJAHEHWIA NPOrpaMmel B 3TOM LiMKNe,

So Pa30MN T
0 Hauaiuhoelloso_1

9 Hanpannenne

o Mallonox_1 o MoBTOPATE BCEraa
o Bflonox_1

¢ ¥ NocrenossrensHocTy @ MoeTop X pas:
o Nonoxllitabiens 2| .
= Ve TaHoBHTE » CYeTHMK MOBTOPOR MMA NEpeMeHHoiR
9 Bwxof_ 2 -

= OXUbaHue O MoBTop, 2ChK BEIpEMKEHWE HocThHE

W Manka

= <y Tol=> |

= KommeHTapnia

= Ocrauos [ MNpoBepATs BepaeHne NocToAHHO

= AW Baloles okHo

= Tafimep_1

T MoveL

¢V Hanpasnenne: Ocron
= Until

WV Unka Ea

< Il [

Qe <> |

Gevmn el || ] v ———noon | rean | aoree®

PeanbHeli poboT

Co3maer MUK KJIOYEBbIX KOMAaH/ IPOrpaMMbl. B 3aBucuMOCTH OT BBIOOPA KJIIOYEBbIE KOMAH /b
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
YHUC/Ia OBTOPEHUH CO3/1aeTCsl CliennabHast NepeMeHHas IMKJ1a (Ha PUCYHKE BBIIIE HMEET Ha3BaHue
loop 1), KOTOPYIO MOXKHO MCLOJIb30BATH B BbIPAXKEHUAX LUKJIA. DTa IIEPEMEHHAs] LIUKJIA MOKET

nmersb 3Hadenue ot 0go N — 1.

Eciiu npu co3/1anum UKJIa BRIPAXKEHHE HCIIOJIb3YeTCs B KAYEeCTBE YCJIOBUS 3aBEPIIEHUS, B IPOrPAMMHOM
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.

14.17 Kowmanna: Ecan

HCHOJIbByEI BbIpazKEeHUA Ecmu n ECJII/I...I/IH&“IQ, MO?KHO MEHATH IMOBEICHUE p060Ta, B 3aBUCHMOCTH

OT BXOJAHbIX CUI'HAJIOB JATYUKOB U 3Ha4YeHUui IIepeMeHHbIX.
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UNIVERSAL ROBOTS 14.17 Komanga: Ecian

Q adaiin 03:14:45 CCcCC 0
fporpamMa | VcraHoeka | Mepemewenne | B/B | XKypuan |
=bes HaseaHWA= KoManpa rrpaq:mta rCprKTypa rl'lepeMeHHble
T HawabHoeloB 1 | &
9 Hanpannenne —
o Harlosox 1 Ecnn

o Bflonom_1
¢ 7 NocregonatensHoc

B 23BMCMOCTI OT COCTORHMWA onpefensHHoOro exoda JaT4HWKa \uan HepeMEHHOﬁ
0 MonoxllTabens

nporpaMmel 6y 4YT BEIMOAHEHE CheLyioLME CTROKM,
= ¥eTaHoBHTh

= QXM danme
o Brxog 2
= Oamfanme
W Manka

= <nyeToi>

Ecnn

[IMNpeeepaTs BuiparkeHre NOCToAHHE

= KommeH T apmit

= QcTaHoe

= BenwBallies okHo

= ralimMep_1

T MoveL

¢ Hanpasnenwe: Ochg
= Until

W Unkn

= <nyeToi=

B cuenspui
= war_2=2* forcal)

[ Buwzcs Meanporpamma_l

V Ecom ...

= <nyctoi> A | Nobaeute MHaueEcnu H Yaanutk MHaveEcnu ‘
Mo anporpamma_1 =
el =

il Tb lHa4e

Q)] - |
@ compmruun 1t [ | cxopocr 100w | ®vasan || nances |
@ Peanchbin poboT

Bribepure ycoBue B pemrakTOpe BBIPpAXKEHWI, 4TOOBI COCTaBUTH Bbipaxkenusi ¢ Ecim. Ecam
yCJIOBHE OMpEIeIeH0 KaK WMCTUHHOE, BBIPAXKEHWs JTAHHOW KOMaHIbl KEciu OyayT BBIMOTHEHBI.
Bripaxkenue Ecau moxker nmeTrb TObKO O1HO Bhipazkenue Uunade. Mcnonsayiire lobasuts Unage

Eciu u Yaanures Unage Eciau, atober 106aBagarh u yaansatsh Boipaxkenus Nuage Ecaun.

Bribepure IIpoBepsaTh BbIpaKeHHEe TOCTOSHHO, 9TOOBI BKJIIOYUTH IPOBEPATH BbIparkenusi Kcmm,
Nnave Ecan n Lluks Bo BpeMs BBITIOTHEHNS CTPOK, CO/IEPKAIIIX 3TH BhIpaykeHnsa. Eciu BeIpakenne
B Eciiu nocsie nposepku 0Karkercss HeBEPHbBIM, TO J1aJIblie OyAeT BIIIOIHEHA [IPOBEPKA BbIPA2KEHU I

Nuadve Ecau unn Mnage.

IMPUMEYAHUE:

Ecnu umeroTca KOHTPOJIbHBIE TOYKH BHYTPH BbIpazKeHnd Ecm mim
Iukna ¢ mapamerpom IIpoBepsaTh BRIpasKeHHE TIOCTOSTHHO, TO MOYKHO
no6aBuTh KoMauIsl stopj() unm stopl() mocie BeIparkeHus, 4TOOLI
IJIABHO OCTAHOBUTH MAHUILYJATODP PoboTa. DTO NPUMEHUMO Kak

s komans Ecu, Tak u gjia koman Huks (cM. paszgen 14.16).

CB3
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14.18 Komanga: ITomnporpamma UNIVERSAL ROBOTS

14.18 Kowmannga: ITogmporpamma

Q oaiin 03:14:45 CCCC 0
MporpaMma erraHom(a r MepeMewenne | B/B | XypHan |
<E23 H33BIHNA= KoManaa | Fpaduka | Crpyktypa | Mepemennbie |
T HavambHoelomo 1| a
¢ Hanpasnenne ||
o Wallonown_1 |'|op,n porpamMmmMa 1 | MepenMeHoBaTh
o Bflosox_1 MoANPOrpaMMa MOMET YKaZLEaTE Ha (ailn Ha AUCKE WA MOXKeT
9 W focnedosaretsh HEXOAMTLCA B 3TOM Nporpamme.

o Monomil Tate,
= Yo TaHoBUTE
= OmufaHne

0 Buxog 2

= Oxuganie <dalin He BolOpaH=
¥ Ranka
I = =nyetoli= 3arpyantk gain

=3 KommeH T apu il

®ailn noANporpammel

= QOcTaHoe
= BeniwBaldilee okHo
= ralimep_1
WV MoveL
¢ WV HanpasneHie: Og
= Until
¢ 7 Unia
= <nyeToli=
B cuenapuin
= var_2:=2* force()

-

| COXpaHUTL NoanporpaMMy || YaaneHue no AnporpaMMsl

P 2w Nognperpatima

¢ Ecom

= <nycroi> | [J06HoenaTe thaitn nognporpamMmel 3 Toil NperpaMmoil
|P Mognporpamma_1 -
[ Il | ¥] [] CkpeITE fepeBo NoANPOrpaMMEl

Qslo] =
@ cmmirs [ qqllp [ | ] copoer ———homs [ erisen | sonees

B nmoanporpaMme MO2KHO XpaHUTH 9aCTU IPOIPAMMBI, KOTOPbIE TPEOYIOTCH B HECKOJIBKHAX MECTaX.
IMoamporpamma MoxKeT ObITH OTAETbHBIM (PafiIoM HA TUCKE, KOTOPHI MOKHO CKPBITh I 3AITATHI

OT CIIy9alHBIX U3MEHEHUN MOJIIPOrpaMMBblL.

Komanna: Beizos Ioanporpamma

Q oaiin 03:14:45 CCcCC 0
MporpaMma er'aHnBl(a r MepeMeuienne | B/B | XMypHan |
<Ee3 HaseaHWs=> Komanga rrpadmxa rCprnypa rﬂepeneuuhle
T HavannHoellono_1 =
9 T Hanpannenne
o Haffosox_1 MoanporpaMMa Bbi3OBa
o Bflonox_1
9 W MocnegosatensHoc
0 Neosoxillrabens BelbepyTe NoAnporpamMmy, KoTopylo HEoBXoAMMO BEISBATE Ha 3TOM 3TaMe BLINOAHEHWA
= VeTaHosuTh NporpaMmel.
= Oxubanme |Flo,u,nporpaMMa_1 |v|
0 Buwxog 2
= OxHgaHne
T Manka

= <nycTol>
= KoMMeHT aprit
= QcTaHoB
= BenawBaloiies okHo
= Talivep_1
T MoveL
§ 7 Hanpasnenne: Ochg
= Until
W Unkn

= <nycTol>

[F cuenapuii
= yar_2:=2* forcel)

[? Bwson Moanperpamma_1

WV Ecam ...
= <nycroli>
Moanporpamma_1 -
[ I [ ¥]
Q] <2 |

Cumynauna
0 b U'v IE“E"E”:‘ CropocTe lﬁloo% @ Hazap, || Nanee B
o PeankHelin poboT
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UNIVERSAL ROBOTS 14.19 Komanna: Hasnagenue

IIpu BBI30BE MOANPOrpPaMMBI OYIyT BBIMOJHEHBI CTPOKU MOAMPOTPAMMBI, & 3aTEM MEPEXOnI Ha

CJIeIYIOILY IO CTPOKY.

14.19 Kowmanja: Hasnauenne

Q aiin 03:14:44 CCCC 0
MporpaMma rycrauonxa rl'lepeueu.teuue B/B | XypHnan |
|§| <Eez HazpaHWA=> KoManpa rrpad:m(a rCprxTypa rl'lepeueunble

= FcTaHoBHTh -

T | |HasHaveHmne o [suparere 5]

S0 PazioMnTh
0 HavanHoelono_1
¢ V HanpasneHie
o {aflonow_1

MNpWCEaNBaET BHIBPEHHON NEPEMEHHON 3HEYEHWE BEDIMEHNA,

o Bflanox 1 | MepeMeHHan BbipaxeHune
9 7 MocrefosatensHocTy
0 MosoxlliTabens 2 |var_2 |v| = | 2 *force()
= FeTaHoBUTE
= OmnfaHie i
| MNepeuMeHoBaTh m |
0 Buxop_2
= OxuHAaHhe
¥ Nanka =

= <nycToli=
= KommeanT apuia
= OcTaHos
= BoniwBaldies okHo
= ralirep_1
T MoveL
¢ W Hanpasnenine: Ocho
= Until
T Lwxn

= <nycTol=

& cuenapnii
= wvar_2:=2 * force() -

I I

1
Q> <> |
OCHM}U‘IHLI,H?I

G e B B crecrs ——Cuio [ || sanee |

IIpucsoenue 3uavenwnii nepemenubiM. [Ipyu Ha3Hadenuu pe3ysbrar BHIUUCIEHUS B IPABON 4aCTH
Oymer mepeHeceH B MEPEMEHHYI0 B JIEBOH 4YacTh. DTO MOXKHO HCIOJb30BATH B KOMILIEKCHBIX

IporpaMMax.
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14.20 Komanga: Cuenapuii

UNIVERSAL ROBOTS

14.20 Kowmanpga: Crenapwuit

B pazzgesre BkKomanmaBmb B pacKpbIBAIONIEMCs CIIMCKE JIOCTYIIHBI CJIELYIONIME [TapaMeTPhI:

¢ (CTpoKa MO3BOJISIET COCTABUTH OHY cTPOKY Koaa URscript mpu momoriu pe1akTopa BhIpaskKeHuit
(12.1);

& Daiin

MporpaMma rVCTEHOBKa rl'lepeueu.teuue B/B | XypHan |

03:14:42 CCCC 0

<Eesz HazpaHWA>

Kouanpga rrpatbm(a rCprnypa rl'lepeuemu:le

T ToukalllabinoHa_l
= ¥eTaHoBRTE
= Oxinfanine
o Buxog_1
o PaisloMN T
0 HavaibHoellosa_1
¢V Hanpannenne
0 Maflonom_1
0 Bflosex_1
¢V MocrenosaTensHoc Ty
o Monomllratens 2
= Ve TaHoBH Th
= Oncitfanie
0 Buxon 2
= QXM ganne
WV Narnka
= enyeroil>
= Kommen T apuil
= OcTaHos
= BcnnwBsioliee okHo
= TaliMep_1
WV MoveL
¢V Hanpasiedite: OcHod
= Until
W Lka

= 2nyeroli=

Kop cueHapus

CLUEHapWA.

NHWA

HWze MOMHO BESCTU TEKCT, KOTOPRIA ByaeT BriNonHATE URController B kavecTee Koaa

B cuenapnin

4] il | ¥]

Qe <> |

Q Cumynauna
@ PeansHui poboT

IE“E"E”:‘ CropocTh l:vl 00%

| 48 Hazap, || Nanee B |

e DaiiyT TO3BOJIIET COCTABJIATH, MPABUTH W 3arpyxkarh aitnsr URscript.

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.
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UNIVERSAL ROBOTS 14.21 Komanna: Cobbrrue

14.21 Kowmanga: CobniTre

Q aiin 03:14:58 CCCC 0
MporpaMma rycrauonxa rl'lepemeu.teuue B/B | XypHnan |

<Eez HazpaHWA=> KoManpa rrpad:m(a rCprxTypa rl'lepeMeHHble
? G Nanka -

= <nycroil=
= KommenT apwi CobriTHe
= OcTaHoB

= BN AL 830!
clUlLBzee site CoBLITHE AHANDMMYHD NPEPLIBEH, 04HAKO NP BOSHMKHOBEHA COBLITHA OCHOBHEA

= rafimep_1
nporpaMMma npogonHaseT paﬁOTaTb BO BpeMA BeINONHEHNA Ko 43 cobeTuA. Bo BpeMsa

¢V MoveL BLINOAHEHWA COBLITUA HOBEIE COBLITWA HE AeRCTBATENkHEIL

¢ W Hanpasnenue: Od

= Until B 33BMCUMOCTIW OT COCTOAHWA ONpefeNeHHoro BHoAa 4aTHIKa MW NepeMeHHoR
s V Unka nporpamMMel ﬁy,ﬂ'}l’T BEINONHEHEI Che AyioL e CTPOKN.
= <nycroli>
B cuenapniz

= var_2:=2* forcel)
[ Buwios Noanporpamma—]
¢V Ecom ..
= <nycroli=
¢ Nanet
WV Wabnon
¢ W lochefoBarensi| ___
o flogxod_3 N
o Toukalllafinons
= ¥eTaHoBHTh
= OxuHdaHine
0 Buxog 3
[P noanporpamma_1
= <nyecToii>

% CobrHe -

4 i |
Qal] <> |

@ cmmmirs | qqllp [ ] copoers o erien | sonees

CO6I:ITI/Ie MOZKHO HCIIOJIb30BATDb AJid OTCJ/IE2KMBAHUA BXOIHOI'O CUI'HaJIa, a TaKzKe IJ1dA BbIIIOJIHEHUA
OoIpeaeJIeHHOro ,ZLGfICTBI/IH 1 yCTaHOBKH HepeMeHHOﬁ, ecin BXO,D;HOI71 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) .
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14.22 Komamna: ITorok UNIVERSAL ROBOTS

14.22 Kowmanna: Ilorok

Q aiin 03:14:58 CCCC 0
NporpamMa | VcraHoska | Mepemewenne | B/B | 2Kypuan |

=bes HaseaHWA= KoManpga r rpadmnka rCprnypa rl'lepeMeHthe

= KommenT apii =

= OcTaHoB

= BenAwBaloliee okHo n o-ro K

= rafimep_1

¢ Movel MoTok NpeacTaenfeT coboll NapannenbHylo NporpamMmy, KoTopan BENOAHASTCA
¢V Hanpasnenue: Od OAHOBPEMEHHO C OCHOBHOM NporpaMMoi, MoToK MOMKET BRINOJHATL CNEpaL K BBOAE-
= Until BLIBOA A, OMUAETE CUFHANE 1 33[13B3Th NEPEMEHHbIE,
¢V Lwnka
= <nyeToit= 3TO NoNesHo B CAyYae YIPaBASHARA 4PYTUMA MalWHaMW BO BpeMA paboTel poboTa,
B cuenapui

= yar_2=2* forcal)
[ 8wios Nognporparma
V Ecan ...
@ <nyeroi=
oo [aneT
W Watbnon
¢ 7 Mocnegonatensn
0 fogxoq_3
0 Touwalllafinona
9= ¥cTaHoBUTE | —

-

-

= OxmnhaHne
O Buxog_3
[P Moanporpamma_1

= =nycTol =

% CoBeiTHe
= <nyeroil> -
¥ Norok_1 - E2CKOHE4HEIE LUK
1 Il [
OTCNEXNBATE BRINONHEHWE NPOrPaMME
Qe[ <> | T Pere

=
G B e ——om [ e |

[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.
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UNIVERSAL ROBOTS

14.23 Komana: Ilepeksogaress

14.23 Kowmanga: Ilepexkmouarenn

& Daiin

MporpaMma rycrauonxa rl'lepemeu.teuue B/B | XypHnan |

03:15:03

cccc @

Kouanpa [’rpaq:m:a rCprnypa rl'lepeMeHHble

<Eez HaspaHWA=>

0 KoHTp_Touxa_2
= ¥eTaHoBHTL
9o NaneT
¢ T LWabnon: Knagpa
0 yronl_l

o yrom2_1 MepeknoyaTens

£ Hau nepemennbie =
¥ Mporpauna poora MepekniovyaTens
W NepekmouaTens ...
¢ 7 Movel
0 HoWTp_touna_l
? v Mave] ,D,J'Iﬂ yI'IpSBJ'IeHI."IH NoOTOKOM I'IpOI'pSMMbI MOMHO NCNONB30BaThL onepaTop

EETENEHWA, OHK MOCYT 38MEHWTE CNOMHEIE ONERaTOpPE Ecnu... lnaue, ecnun
W MOMHO NMPOBEPVTE AKWanasoH 3IHSHEHWA ANA Ballero BblpaMeHna,

o yron3_1
o yront_1

9 7 Nocrenosarensy
@ Mogxoa_1

@ ToukalllaGrous [] CTaHgapTHLIA cayyait

= ¥cTaHoBHTE
= QW AaHne
0 Buxon_l1
G o PaiflomiTh
0 HauansHoelono_1

¢ W Hanpasnenne

o Halonox_1
0 Bflosox_1

EI Cny4ain

|HeT eribopa

¢V Nocregosarensi |
0 o ol Tal

1] i | | ¥
Qe <> |

&
e St

o PeanbHeln poboT

| 48 Ha3ap || Nanee B |

Koncrpykius Oneparop BeTBIICHS MOXKET H3MEHUTD HAIIPABJICHHUE JABUKEHUIT pOOOTA, B 3aBUCUMOCTH

OT BXOJHBIX CUI'HAJIOB JATYUKOB U 3Ha4YeHui ImepeMeHHbIX. ,HJ'[H OIIMCaHuA OCHOBHOI'O YCJIOBHA 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.

Kaxx aprit [lepexirogarenb MOXKET comepkaTh HeCKObKO koMman Ciygyan u oany komauxy Corygaii

0 YMOJIYaHUIO. Brikmiouarenn MOTYT UMETH TOJIBKO OAWH 3K3EMIIJIAD ONMPeaeJIEHHBIX 3HAYEeHUI

Cutygait. Ciydan MOXKHO J00ABUTH € IOMOIBIO KHOIOK Ha dKpane. Komanmy Coydait MOXKHO

YAQJIUTDb U3 3KPaHa AJId 3TOI'O IIEPEeKII0IaTed.
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14.24 Komanpga: [Ilabaon

UNIVERSAL ROBOTS

14.23.1 Taiimep

& ®aiin

NporpamMa | VcraHoska | Mepemewenne | B/B | MKypuan |

03:14:41

cccc @

=bes HaseaHWA=

T RoHTp_To4ra_
= Yo TaHoBWTE
Yo Manet
V Watinon
¢V MocnegoBaTensrocTy
0 Mogxon_1
o Toukalllafinona_l
= ¥eTaHoBRTE
= Oxinfanine
0 Buxog_1
o PaisloMN T
0 HavaibHoellosa_1
¢V Hanpannenne
0 Maflonom_1
0 Bflosex_1
¢V MocrenosaTensHoc Ty
o Monomllratens 2
= Ve TaHoBH Th
= Oncitfanie
0 Buxon 2
= QXM ganne
WV Narnka
= enyeroil>
= Kommen T apuil
= OcTaHos
= BcnnBsioliee okHo
= TaliMep_1

< Il I

Sl <-—p |

KoManpga rrpatbm(a rCprnypa rl'lepeMeHthe

TanMep

| / ||Ta|F1Mep_l

O 3anyck
O OcTaHoB

@ Chpoc

M3MepeHe BpeMeHW, M3mMepeHHoe BpemMA 0 ToBpamaeTCA B NepeEMEHHOA

[#] CamynaLna
@ PeancHum poboT

IE“E"E”:‘ CropocTh l:vl 00%

€ Hasan || Danee =

Taitmep u3Mepsier Bpemsi, HeOOXOTUMOE /1T BLITTOJTHEHHUsT ONMPEIeIeHHBIX TeHCTBHI MPOrpaMMbI.

IIporpammuas mepeMeHHas

14.24 Kowmanna: IIabson

Q& Daiin

MNporpaMmMa eraHUBKa rl'lepeneu.teuue B/B | XMypHan |

03:14:47

cccec @

=Bes HaszpaHwA=

Sa NaneT
V WatineH
9V Nocnegonatensioe
0 Moaxon_1
0 TeukalllaBaona_l|
= YcTaHoBNTE
= Oxcubanine
0 Buxon_1
&'a PaziosinTe
o Havansoelono_1
9V Hanpaanenne
0 Wallonox_1
9 Bllonox_1
W MocregonatensHoc
0 Mool rafens
= YeTaHoBUTE
= Oxnbanne
0 Buwxof 2
= Oxmnganme
¥ fanka
= <nycToli>
= KoMMeHT apiil
= QcTaHoB
= BenawBalolise okHo
= 1alivep_1
T Movel

O W Hannaanedue Ok
<]

Il | v

Rl <> |

KoManpga rrpatbm(a rCprnypa rﬂepeueuuble

LllabnoH

LLaBnoH npeacTaenAeT coboil rpynny NonoMeHWid AN BHNONHEHWS LKA,
LLaBnoHel MOMHO WCMONL30BETE HE TONBKO AR YKISAKW Ha NOAL0HE W T, A,

[NoNoMEHNA B CTPOKE

MonoxeHWs B KBagpaTe

[MonoMeHWA B OKHE

CNMCoK NoNoHeHNA

LT

Keappar

Kyb

Cnucok

O CrmynaL g
@ PeancHui poGoT

IE”E"E”:‘ CkopocTh ==L _N00%

| 48 Hasap, || Nanee B |

Bepcus 3.13

I1-99

CB3

Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuineHsr.



Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuimeHsr.

UNIVERSAL ROBOTS 14.24 Komanpna: ITabaon

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.

Onpepesenne mabona

IIpu BeOOpe mabmona Ky6 orobpasurcs ciemyomnuil SKpaH.

Q adaiin 03:14:56 CCcCC O
fporpamMa | VcraHoeka | Mepemewenne | B/B | XKypuan |
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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
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14.25 Komanna: Ycunue 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.

14.25 Kowmanga: Ycnane

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.

[MPUMEYAHNE:
Eciv B npunyauTenbHOM peXuMe WMEIOTCS BbhIpakenus Kcmm,

Nuage Eciiv unu Luka u Beibpan napamerp IIpoBepsaTs BbipazkeHne

MOCTOSTHHO, TO MOYKHO 100aBuTh crieHapuii end force mode() B

KOHIIE BbIPAXKEHUs, 9TO0BI BHIATH W3 HPUHYIUTEIHHOIO PEKUMA.

BHUMAHUE:

1. He nomyckaiiTe pe3KOro CHUKEHUS CKOPOCTH HEMTOCPEACTBEHHO

Tepest Iepexo oM B MMPUHYIUTEIbHBIN PEKUM.

2. He  gomyckaiiTe  pe3KOTO  CHHUKEHWS  CKOPDOCTH B
MTPUHYINTETHLHOM PeXXKMMe, TOCKOJBbKY 3TO CHU3WUT TOYHOCTH

yIIpaBJleHud CKOPOCTBIO.

3. He nmouyckaiite nBukenunii, mapaJiesibHbIX OCAM COBMEIIEHUS,

J0 Iepexo/ia B IPUHYAUTEIbHBIA DEXKUM.
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UNIVERSAL ROBOTS 14.25 Komanga: Ycuine
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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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14.25 Komanna: Ycunue 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 BKiajke ['paduka (cm. 14.30), ecsiu 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 BKJ/IIOYECHHHN W BBLIKJIIOYCHHHN KHOIIKN TeCT, U3MEeHAeTCA r/‘_I(EIt/'ICTBI/Ie Opu HaKaTHUH KHOIIKHA

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 14.26 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.

14.26 Kowmanna: ILiardopma
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Onepanus ILnardopma 1MO3BO/SAET BBIIOJHATDL IIOCIEI0BATENLHOCTD ABUMKEHHI B HECKOJBKHX
MecTax, 33JaHHbIX B KadecTse madoHa (cM. 14.24). B kaxk10ii mo3uimuu mabIoHa moc/IeI0BaTe/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. ,Z[JIH onpegesieHud KOHTPOJIbHBbIX TOYEK , KOTODPbIE J0JI2KHbI COOTBETCTBOBATDL IIO3UIIUAM

11abJI0HA, UCIOIB3YHTE MEPEKITI0YATE b HA IKPAHE KOMAH/I OCIEI0BATEIHHOCTH.
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[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
oCTaJIbHbIE MO3UIUKH OyAyT TMEePEeMEIIeHbl B COOTBETCTBUHU ¢ 310l mnozunueil. He wmcnonbayiite
komaHIy [lepemMecTuTh BHYTpH TIOCIEI0BATEIHHOCTH, TAK KAK €€ He YIACTCsI COOTHECTH C MTOJIOKEHUEM

AKOp4.

BxlIlepen 3amyckomBib

JlonoHUTEIbHAS TIOCAEI0BATEIBHOCTD [lepen3amyckoM BBITTOHSAETCST HEMOCPEICTBEHHO MEpeT

3allyCKOM OIlepanuu. Ee moxHO ucnosipzoBarn JJ1d O2KMJaHUA I'OTOBBIX CUI'HAJIOB.

BxlIlocae okonuanuaBm

,ZIOHOJIHHTGHBH&H TIOCJIETOBATEJIBHOCTH HOCJIeKOHH& BBITIOJTHACTCA TTOCJIE 3aBEPITEHUA OIIEPAITUH.
Ee MmoxKHO ncnoib30BaTh JJId OTIIPABKH CHUT'HaJIa 3allyCKa KOHBeﬁepa, IIoAroTraBjanuBad MeCTO JJIdA

CIIeIyToe mIaT@OoOpPMBbL.

14.27

Komanna: [louck

QOyHKIMSA IIOMCKA C [IOMOIIBIO JATYMKA OIPEesder, JNOCTUIHYTO JIM IIPABUIbLHOE II0JIOKEHHE,
9TOOBI B3ATH WU TMOJOXKUTH O0bEKT. JIATINKOM MOXKET OBITH KHOITOYHOE pesie, JATINK TABIeHUs
WM €MKOCTHBIN JAaT9uK. JTa (GyHKIUS mpegHasHAuEHA JId PAOOTHI CO mrTabeisiMmu 00beKTOB,
COZIEPKAIINX OOHLEKTHI PA3HON TOJIIUHBI, 8 TAKYKE s CJIyYaeB, KOTIA, /I TPOrPAMMBI HEBO3MOYKHO

1y CJAUIIKOM 3aTPYJHUTEJIbHO OIIPEACJIUTb TOYHOE II0JIO2KEeHne 00'BEKTOB.

Ykianka PacknangniBanue

v I o

a3 Ii ] IE

IIpu nporpaMMupPOBaHUE OIEPAIMH [TOUCKA /i PabOTHI CO MITAdEIIMU HEOOXOIUMO OIIPE/IC/TUTD

HAYATBHYI0 TOYKY S, HAIPABJIEeHUE ITabempoBanns d u TOMIuHYy OOBLEKTOB B mTabesne i.

Kpowme roro, Heo6xo1umo onpeiesinTh yCaoBre A1 JOCTUKEHU s IOJI0ZKEHIS CJIe/Iy0NIero mrabesis,
7 0CODYIO MMOCJIeI0BATEIBHOCTD MPOIPAMMBbI, KOTOPas Oy/IeT BBIMOJIHATHCA B KAYXK/IOM TIOJIOXKEHUN
mrabeaupoBanusi. HeoOXoammMo TakKe yKa3arh CKOPOCTh M YCKOPEHUE IS JBUKEHHsI, KOTOPOe

OyJeT BBIMOJHATHCS BO BPEMsl OMIEPAIIAN TIITA0ETUPOBAHISI.
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UNIVERSAL ROBOTS 14.27 Komanga: ITouck

Vikaaaka
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fporpamMa | VcraHoeka | Mepemewenne | B/B | XKypuan |

=bes HaseaHWA= KoManpa rrpaq:mta rCprKTypa rl'lepemeHHble

W Nporpamma pofota -
b F Movef
J— Beibop TMNna noucka
9T Move/
0 KoHTp_Touxa_2
= ¥eTaHoBHTL
§ % Manet
V iWabnon
¢ W Mocnenosarensh
@ fogxoq_1
@ Tounalllabnond

Onepau,m MONCKa 2a03eTCA
Ha4aEHEIM MONOMKEHWEM § 1 HanpaeneHwem d.

BrIBEpUTe yKknaaKy W PAcKNafsBaHIE,

= VeranomuTs
= Ommfanme
@ Bwxog 1
&a Monck
= Oxuganie
¢ 7 RNanka

= <nyeToi=
= KomMMeH T apwil =
= OcTaHos
= BennwBaioilee okHo
= Talimep_1 J ; f o f
¢ W Movel 4 4d
¢ 7 Hanpasnenme: Og

= Until
9 T Umin | ity i Ii

. -

Vknagka PacknapgciBaHue

= =nyrTn

[] I T
Qa)] <> |

&
G MBI o o e |t

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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14.27 Komanna: Ilouck

UNIVERSAL ROBOTS

PacknanoiBanue

Bo Bpewms packiaabiBaHus MAHUITYISTOP POOOTA IEPEMEINASTCS B HAYAJIbHOE TOJIOKEHNE B 33 IAHHOM
HAIPAaBJIEHUH, BBITMOJIHSIS TIOUCK CJIEIYIONIEr0 OObeKTa. YCJIOBUE HA IKPAHE OMPEIEISIeT TOCTUKEHIE

caenytormero oobekra. OOGHAPYKUB 9TO TOJIOKEHUE, POOOT 3aAIOMUHAET €0 U BHIIOJIHAET CIIEIHATBHY O

& ®aiin

NporpamMa | VcraHoska | Mepemewenne | B/B | MKypuan |

03:14:38

cccc @

=bes HaseaHWA=

W Mporpamma poBota

KoManpga rrpatbm(a rCprnypa rl'lepemeuuhle

@ PeancHum poboT

oV ovey PasnoxuTts
@ KoHTp_To4xa_l
o T Move Mpw packnadsieadin obbekTr n2ENeKkalTCA U3 WTabens No ogHoMy.
0 KoHTp_Touka_2 LUTa6ens onpefenfeTca che fyioWrMI NapaMeTpamit f . f
= ¥eTaHoBHTE 2
A si Ha4ankHoe NonoMeHne
o0 Maset d: HanpaeneHue wrabens d
¥ wabnon i ToAWWHE obtekTa
9 7 Mocregosatenny Ii
o fogxea_l ==
o ToynallafinoHs
= Yo TaHoBUTE
= OmufaHne
0 Bwxod_1
¢ oo PaZNOMMTE
o Havanshoellon_l
o= Hanpasnenue
o= W NochedosaTensii— |
= Camganne CledyloLiee NoJoKeEHWNE HAWAEHO, KOT A&
¢ V RNanka |
= <nycroii=
= KoMMeH T apuia
= OcTaHoBs TonwuHa obsekta 0bwmne napaMeTphl
= BcnAwBaloliee okHe
o ratimep_1 - CKOPOCTE MHCTPYMEHTa 250| mmjc
¥V Movel, — YCKOpPEHWE WHCTPYMEHTE 1200| mm/c?
9 W Hanpaansuua: O
[ Il | [ ¥ [ NocnenoBaTenbHOCTE NEPES, ..
‘Q”“l” ” —— > | = R R ST MEETS MRS S | BOCCTAHOBMTL HACTPOIIKH N0 YMOM4aHHIO |
@ camnauns IE“E"E“:‘ CkopocTe =1 _N100% 8 Hazan || Lanee & |

IIOCJIE€J0OBATEIBbHOCTD. Ha CreayomeM Kpyre pO6OT Ha4YWHaeT IOUCK C 3aIIOMHEHHOI'O ITOJIO?KEHHN A

C IIaroM, paBHBIM TOJIIITAHE O6"beKTa,, B HallpaBJICHUN YKJIQJKW.

Haganbnoe nonoxxenne

HaganbHubiM 0T02KEHTEM HA3BIBAETCS TOYKA, B KOTOPO HAYMHAETCS OTePAIUs IITA0eTMPOBAHNUS .

Ecnu maganbHOe MOJIOKEHWE He YKa3aHo, HITa6e.HI/IpOBaHI/Ie HAYMHACTCA B TEKYIIEM TOJIOKEHUN

MAaHHUIIyJIITOpa podora.
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UNIVERSAL ROBOTS 14.27 Komanga: ITouck

Hanpasyienue
Q adaiin 03:14:39 CCcCC O
fporpamMa | VcraHoeka | Mepemewenne | B/B | XKypuan |
=bes HaseaHWA= KoManpa rrpaq:m(a rCprKTypa rl'lepemeHHble
WV Mporpamma pobota -
T M
Py e HanpaBneHune
oHTp_Touka_1
¢ T Movel HanpaeneHwe 3agaeTca IMHUER My NonoxKeHnem LITI 4BYK KOHT pobHbIX TOMEK,

0 KoHTp_Touxka_2

= ¥cTaHoBHTE
¢ NaneT [] OcTaHoBnTL Nocae mm
T Wabnon

9 7 lociefonsTenn [JOcTanoBnTs, Kor..

@ flogxoq_1
© TounalllabnoHs
= FeTaHoBUTE
= 0% AaHne
0 Bwxog_ 1
¢ o PaIIONNTE
0 HausnsHoeMona_1
o= Hanpasienine
& W lNochefosaTensHg |
= QxHLaHne

¢ ¥ Ranka O6une napaMerTpel
= KoMMeHT apuit CKOPOCTE MHCTRYMEHTE 10.0{ mm/s
= OcTaHoB
2
= BB ioLEe oKHE YCKOpPEHWE WHCTRYMEHTa 1200 mm/s

= ralinep_1

9~V MovelL = | BOCCTAHOBHTL HACTPOIKH N0 YMOMTHaAHHIO |
T'_Q_Wlﬁﬁauc'auwuﬂ_lﬂ;:l—

Q)] - |

& remmnamcsor 1049 ][ | cxopocr. oo wresen || panees |

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

ITocneqoBaTebHOCTH MTOA00PA/ PA3MEIIEHHS — 9TO CEHAIbHAs [T0CIeI0BATEILHOCT TPOrPAMMBI,
KOTOPAsi BBIMOJHSIETCS B KAyKJIOM TMOJIOYKEHWN IMTA0ETMPOBAHUS, KAK W B CIyYae C omeparmei

wiardopmer (cm. 14.26) .
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14.28 Komanga: Otcie:kupanue Koupeiiepa UNIVERSAL ROBOTS

14.28 Kowmanyga: OTcexkupanue KOHBeiiepa

PoboT MoxkeT ObITH CKOH(MDUTYPUPOBAH [1J1s1 OTC/IE?KUBAHUS OTHOTO CKOH(DUTY PUPOBAHHOTO KOHBEHEpa
(Kouseiiepa 1). Eciu onpenesnentoe npu ycranoske OTciiexkuBanne Koupeiiepa CKoH(bUTYPUPOBAHO
NPABUWJILHO, POOOT CKOPPEKTUPYET CBOM JBHU2KEHHUs, 4TOOBI CJIeJI0BATh 33 KOHBEiiepoM. Y3es
nporpammMbl OTcexknBanme KoHBelepa mocryned u3 Briaaku Macrepa Bo Bkaagke CTpykrypa.
Bce pBukenns B paMKax JaHHOTO y3J1a PA3PEIIEHB BO BpEMs OTCJIEKWBAHUS KOHBEHEpa, HO OHU
OTHOCATCS K IBUKEHUIO KOHBelepHoii jenTol. HacTpoiika oTciiexknBanus KOHBeepa BO BKJIAJIKE
VYcranoska (cm. pasges 13.13) upenocrasiser omuu s KoudurypupoBatus podora Ha paboTy

C KOJIOBBIMHU JIATYMKAME a0COJIIOTHOIO TI0JIOKEHUS U IPUPAIIeHUs (MHKPEMEHTAJILHBIE), & TaKKe

JUHENHBIMA U KOJIBIIEBBIMU KOHBEepaMu.

[MPUMEYAHNE:
B bBioke ynpaBmeHmsi MOMXKET COHEPXKATHCA TOJBKO  OIWH

WHKPEMEHTAJILHBIN JAaTYNK, KOTOPBIH JOJIKEH HCIOJIb30BATHCA C

onnum kouseitepom (Konseiiepom 1).

14.29 Kowmanma: CKpbITh

VerpanenHbie CTPOKH IPOrPaMMBbI Oy Iy T IIPOITYIIIEHbI [IPY BBIITOJIHEHUH IPOrPAMMBI. YCTPAHEHHYTO
CTPOKY B JAJIbHEHIIeM MOKHO BEPHYTh. TaKWM CIIOCOOOM MOXKHO OBICTPO BHECTH M3MEHEHWs B

TIPOTPAMMYy, He pa3pyllas ee MePBOHAYAIBLHOE CO/IEpPIKAHNE.

14.30 Bkuajika BxI'pacduxkaBm

Q oaiin 03115:36 CCCC 9
NporpamMa | VcraHoska | Mepemewenne | B/B | MKypuan |

=bes HaseaHWA= KoManga | Fpaduka rCprnypa rﬂepemeuuhle |
1a4 nepeneHHbIe |~ | Q Q Q A
Mporpamma poBoTa
T Nepexmodatens ... '.o
T Move]
0 KoHTp_Touka_l ‘Lf'
WV MoveP = @
0 Mepementas
0 KeHTp_Touka_2
¢V Nepemelisnnekpyra
0 Yyepel Touky_l
0 KoHeYHaA_To4k_1 —I
= YeTaHoBMTL
o» Manet #
¢ W Watinon: Keafpat
o yronl_1
o yren2_1
0 yrom_1
@ yromd_1 r
¢~ W fMocneqosarensnocT
o Mogxon_1
O Toukalllafinona_l
= ¥eTaHoBHTh L
= QmuHlaHne
0 Buwxog_1
o PaiilosuTh
@ HauansHoellono_1 —
-
4| [l [ v
S]] <> | e
@ ewmin I T[] oo ———neon [ ren | pereew
PeankHeld poboT

I'paduaeckoe mpeacrapienne Tekymeil mporpamMbr pobora. Tpaekropus IITU orobpakaercs

B TPEXMEPHO# MOJie/id, B KOTOPOR CerMeHTbl JBUKEHUA 110Ka3aHbl YePHbIM 1IBETOM, a CEI'MEHTbL

Bepcus 3.13 11-109 CB3

Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuineHsr.



Arropckoe npaso © 2009-2020 Universal Robots A/S. Bce npasa 3amuimeHsr.

UNIVERSAL ROBOTS 14.30 Bruragka BxI'pacdukaBm

KPYTOBBIX JIBUKEHUiT (TEPEXOIBbI MEXK/Yy CETMEHTAMU JBUMKEHUs) — 3€JICHbIM. 3eJIeHble TOYKU
obozuauator mosoxkenus IITU B Kaxk10#t KOHTPOIBLHOM TOYKE MPOrpaMMbl. 1 pexMepHOe H300pazkeHne
MAHUITYIATOpa POOOTA MOKAZBIBAET TEKYIIEe MOJOKEHHE MAHUIYIATOpa poboTa, a 3aTeHEeHHbIe
YYIACTKH MAHUITYISTOPA POOOTA MOKAZBIBAIOT, TIO KAKOH TPAEKTOPUU MAHUITY/ISTOP POOOTa COOMpAETCst

mepeiiTi K KOHTPOJIbHONW TOYKE, BHIOPAHHON B JIEBOM YaCTH IKPAHA.

Eciu rexymee nomoxkenne LITU pobora 6,1m3K0 K TpeaeaaM mIoCKOCTH 6€30MacHOCTH HJIH IIJIOCKOCTH
cpabaTbIBaHus, UM OPHEHTAIMS HHCTPYMEHTa poboTa O/iM3Ka K Ipeey TPAHUIBI OPUEHTAIIAH
uncrpymenta (cm. 10.12)6yaer orobparken TpeXMEpPHbBIA IPees IPAHMUIL.

[Ipumeuanue. [lpu BbIMONHEHWH TPOrpaMMbl POOOTOM, BH3yaIu3allUs MIPEIEIOB TPAHUIL OyIeT

OTKJIIOY€HA.

IIpengennsr mmockKocTH GE30MACHOCTH OTOOPAYKAIOTCS YKEJITHIM W YEPHBIM I[BETAMH C HEOOJIBIION
CTPEJIKOM, 0D03HAYAMOMIEH NEPHeHJMKY/IAP K I[JIOCKOCTU — CTOPOHY ILJIOCKOCTH, HA KOTOPO#
pasperero no3urmonuposanue [ITU pobora. Ilnockoctu cpabaTbiBanus 0TOOPAKAIOTCS CHHAM
U 3€JIEHBIM I[BETAMU C HEeOOJIBINON CTPEJIKOl, YKA3bIBAIOIEeH HA 9acTh IJIOCKOCTH, HA KOTOPOit
AKTUBHBI TIPEJIEJIBl HOpMaJILHOTO pexkuma, (cM. 10.6). TIpemes rpaHuIlbl OpUEHTAIIMA HHCTPYMEHTa,
0003HAYAETC [IIAPOBBIM CEKTOPOM € BEKTOPOM, 0003HAYAIOIIUM TEKYIILYy 0 OPUEHTAIUIO HHCTPYMEHTA
pobora. BHyTpeHHsIs 9aCTh CEKTOPA SIBJISIETCST PA3PEIIEHHON 06IACTHI0 OPUEHTAIIMH HHCTPYMEHTA

(BexTOpA).

Ecmm nenepoit IITU pobota Gombire He HAXOMUTCS BOTU3HU MpeIesa, TPeXMepPHOe IPEICTaBIeHIe
mepectaer orobpaxkarbesa. Ecau IITU mapyrmaer wim HaXOIUTCS CJIUIIKOM OJIM3KO K TTPEIETy

rpaHulbl, BU3yaJIn3alud 1npegejla CTaHOBUTCA KPaCHOT'O IIBETA.

TpexmepHy0 MOIETh MOYXKHO YBEJIWYWTH W TIOBEPHYThH, YTOOBI BHIOpATH OOJee yIOOHBIH yros
0630pa ManwuIrysisiTopa pobora. C MOMOIIBIO KHOIOK B IPABON BEPXHEH YaCTH IKpPaHa MOKHO
OTKJIIOYATh Pa3iaudHble rpadpudecKrue KOMIOHEHTHI TpexMmepHo#t momenu. Haxkaruwe HuKHEH
KHOTIKY TIEPEKJII0YAeT BUANMOCTD OJIMKANUIINX TTPeesioB rpanntl. 1loKka3aHHbIE y3/IbI ABUKEHUS
3aBUCAT OT BBIOPAHHOTO y3ja mporpaMmbl. KEciu BweiOpan y3en IlepemectuTsh, 0TOOpaA3UTCS
TPAEKTOPHS JIBUKEHUS, OLPEIEJEHHOr0 ITuM nepemertienneM. Eciau Boibpan y3en Konrponbhast

TOYKA, Ha JUCILIee OToOpassaTcs ciaemyoomue~ 10 3ranos nepemerenmus.

CB3
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14.31 Bxnanka BkCrpykrypaBm UNIVERSAL ROBOTS

14.31 Bkuajika BkCrpykrypaBm

Q Daiin 0311437 CCCC O
MporpaMma erTaHoBKa rl'lepemeu.teuue B/B | XypHan |
<Eesz HazpaHWA> fKoualma rrpatbm(a rCprnypa rﬂepeueunhle |
¥ Mporpamma pobota
= <nyero> PenakTop CTPYKTYpbl NporpamMmmeol
330aTk pasMelleHne yena
BcTasnTe
fOcuonHoﬁ rﬂononuuTeano rMa-:Tepa |
MepemMeuienne KoHTponeHana Touka
OXujaaHue YCTaHoBHTL
BcnnelBawuee oKHO OcraHos
KoMMeHTapuil Manka
NzmeHnTE
| 4 Nepeumeue... | | KonupoBaTth || BCTaguTh | | CKpbITh |
| ‘ﬂepeueme... | | Bripezate || Vnanute |
CIG RN
O Camynauma
g b u'v IE“E"E”:‘ CropocTh n:@loo% | ﬁHaaan || ﬂanee* |
@ PeansHui poboT

Ha Bkiajike CTpyKTypbl HPOrPAMMbBI MOXKHO BCTABHUTH, [IEPEMECTUTH, CKOIUPOBATH U Y/IAJUThH

Pa3/InIHbI€ THUIIBI KOMaH/I.

Y066 BCTABUTH HOBBIE KOMAH/IbI, BBIIOJTHATE CJELYIONNe AefiCTBHUSI:

1. Boibepure CymeCcTBYOIIYI0 KOMAH/IY TPOrPAMMBI.
2. YKa)kKuTe MeCTO Jjis BCTABKU HOBOW KOMAH/bI: TTE€PE/] BHIOPAHHOW KOMAHIOM UJIH TIOCTIE Hee.

3. Hakmure KHONKY THIIA KOMAHIbI, KOTOPYIO TPEOyeTCs BCTABUTH. 1TOOBI BHITIOIHUATH OO HATETHHY

HaCTPOUKY HOBOM KOMaHJBI, IepeitanTe Ha BKIaIKy Komanma.

Komanapr MokHO nIepemMeInarb, KJIOHHPOBATh U YAAJIATH C IIOMOIIHIO KHOIIOK B PAMKE PeIaKTHPOBAHUS.
Eciiu komMan1a uMeeT NOAYMHEHHbIE KOMAH/IbI (PAI0M C KOMAaHI0i H300pazKeH CUMBOJI TPEYTOJIbHUKA),

BC€ IIOAYNHEHHBIC KOMAaH/IbI TaK>Ke 6y,ZLyT nepeMerneHbl, KJIOHUPOBAHBI UJINW YIAJIEHBI.

B HEKOTOPBIX CiIydasx KOMaHIY HE yIACTCs BCTABUTD B TPEOyeMOe MeCTO B iporpammve. KOHTPOJIbHBIE
TOYKM JOJIKHBI ObITh BKJIOYeHbl B KOMaHay BrlIlepemectursBib (He 00s13aT€IbHO B MEPBLIX
crpokax). Komanapt UnaueEciau u Unave noszkubl upucyrersosars nocie Eciu. Kak upasuiio,
nepemerenre Komau1 UnadeEcim MoxkeT TpuBeCTH K HAPYIIEHUIO CTPYKTYPhI mporpaMmbl. JIjs

HUCIIOJIb30BaHUA IIEPEMEHHBIX CHaYaJIa HeO6XO,I[I/IMO IPpUCBOUTH UM 3HAYCHUA.
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UNIVERSAL ROBOTS 14.32 Bxnanka BxlIlepemennnieBm

14.32 Bxkuagka Billepemennnie B

Q aiin 03:15:34 CCCC 0
MporpaMma rycrauonxa rl'lepeueu.teuue B/B | XypHnan |

<Eez HazpaHWA=> f KoManpa r rpaduka rCprxTypa rl'lepeueHHble

a4 nepenennbie - OYUCTHTL

Mporpamma poboTta
W NepekniouaTens MepeMeHHaR = | 3HaveHne
V Move)

0 HoWTp_roura_l
V Mover

0 Nepemennas

0 KoHTp_To4ka_2
¢V Nepemewennekpyra

0 uepes_Touky_1

0 oHeunaa_Touk_1 |—
= ¥eTaHoBHTE
& Manet
¢V Wabnon: Keagpar
o yrond_1
@ yren2_1
o yroms_l
o yrond_l
¢~V ocrefdobaTensrocT
0 Moaxon_1
o Touwalllanona_l
= ¥cTaHoBHTh
= Cuwmnganne
0 Buxen_1
&% PazioAHTE
o HavamsHoeflono_1 ||

4] i |
Qal] <> |

@ mmirn | qqllp [ ] copoers o erian | sonees

Ha sknanke Ilepemennbie 0ToOpazkaroTcs aKTyajbHbIE 3HAYEHUS [IEPEMEHHBIX B BbILIOJIHAEMO
porpamMMe, a TaKyKe XPAHUTCH CIUCOK II€PEMEHHBbIX U UX 3HAYeHUil MerK/1y BbIIIOJHEHUAMU
nporpammbl.  OHa 0TOOparkaercs TOJBKO KOTIa 3ajaHa mHMOpMAIUS i OTOOpaKeHWS Ha,
ueii. COpTUPOBKA MEPEMEHHBIX OCYIINECTBIISETCS 0 UX UMEHAM, B ajihaBUTHOM Topsake. Vvena
[I€PEeMEHHBIX IIPU OTOOPAKEHUH HA YKPaHe comepzkar He Oosiee 50 CUMBOJIOB, & 3HAYEHUS [IEPEMEHHDBIX

— ne 6osee 500 cuMBOJIOB.
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14.33 Komanma: Vanmpanmsanyis HepeMeHHbIX UNIVERSAL ROBOTS

14.33 Komanna: VMuanmuanusanus mepeMeHHbIX

& ®aiin 03:15:02 CCCC 0
MporpaMma rVCTEHOBKa r MepeMewenne | B/B | XypHan |
<Eesz HasBaHWA=> Kouanpa r Fpajuka rCprnypa rﬂepemeunhle |
= Ha nepenennbie B
WV MNporpamma pobora
e UcxopHble 3Ha4YeHNA NepeMeHHbIX
0 KoHTp_Touka_l
¢ F Movef
O KoHTp_Touka_2 cnt_1=0
= ¥eTaHoBWTh cnt 2 =0
9 ea llaneT - -
&V Wabnon: Kesgpa OTCYyTCTEYET HEYaNEHOE 3HSYEHNE NepeMeHHol var_2
o yronl 1 OTCYyTCTBYET HE4aNkHOE 3Ha4eHNe nepemMeHHoi Lukn 1
o yrosz_1
o yrom 1 | [MHTepnonupoea_1 = 0.0
o yrons 1 OTCyTCTBYET HEYaNkHOE 3HA4YEHNEe NepPEMEHHOA pacnonoxKeHne_1
¢ 7 Mocnegonarensn .
o Moaxon_1 OTCyTCTEYET Ha4YaNkHOE 3HaYEHNE NepeMeHHoR pacnonoxKeHne_2
8 Toukalllatinens OTCyTCTEYET HEYaNEHOE 3HEYEHWE NepeMeHHol pacnonoxkeHne_3
= ¥CTaHoBUTE _ -~
= OsmUgaHHe OTCyTCTEYET Ha4ankHoe 3Ha4eHNe NepeMeHHol Talimep_1
0 Buxog_1
¢ o PaiioMHTh
o Havanosllons 1 MNepeMeHHasn BbipaxeHue
¢ 7 Hanpasnenne
e I:B =
o Bflosex_1
¥V flociefosatesi [ McnonbL30BaTe 3HaYeHUe M3 MpeablAyLLero 3anycKka
@ MonsoxllTaben | : N
- -
1 il | ¥]
NepeumeHoBaTh Yaanewue BeipaMeHns
Q] <> |
O Cumynaguna
b - CropocTh n:@loo% | ﬁ Haszap || Danee * |
o PeanbHul poboT

Ha s10M 9KpaHe MOXKHO HACTPOUTD LIEPEMEHHbIE JI0 HAYAJIa BBIIOJHEHUs LPOrpaMMbl (1 JII0ObIX

[IOTOKOB).

Bribepure mepeMeHHyI0 B CIHCKE IEDEMEHHBIX, INEJKHYB €€ WJIA BBEJAs B IOJIe JJjis BBIOODA
mepeMeHHbIX. /11 BIOpaHHOMN TTepeMeHHO MO2KHO BBECTH BBIPAXKEHHUE, KOTOPOe OyIeT NCI0Ib30BaATHC s

JJI YCTAHOBKYM 3HAUYEHUA TEPEMEHHOI TIPH 3allyCcKe TPOrpaMMBbl.

Ecau Boibpan dutaxkok Vcnosb3oBaTh 3HaMEHNE U3 MPEILIIYIINEro 3ayCcKa, TO IepeMeHHas Oyier
UHUIAIU3UPOBAHA CO 3HAUCHNEM, YKA3aHHBIM BO BKIake [lepemennnie (cum. 14.32). D10 no3sogut
COXPaHATH 3HAYEHUS MEPEMEHHBIX MEXKJy 3alycKamu nporpammbl. llepemennasi mosyduT cBOe
3HaYeHUE U3 BBbIPAKEHUdA IIPU [IEPBOM 3allyCKe IIPOrpaMMbl, a TakKxKe I10C/Ie OYUCTKH BKJIAJIKA

3HAYEHUA.

Yro0bl yIaIUTh EPEMEHHYIO U3 IIPOrPAMMbI, HEOOXOJUMO yKa3aTh JJisd HEE MyCToe uMs (TOJIbKO

pobGe).
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14.33 Komanma: Muunuanu3amnus nepeMeHHbIX
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HacTtpouka pob6oTa ©

‘ MHuynanusmposars pob... ‘

‘ KanubpoBka akpana ‘

‘ URCaps ‘

‘ CeTk ‘

‘ f3blK ‘

‘ YcraHoBKa napons ‘

URSoftware 3.7.0 (map 26 2020)

‘ Bpems ‘

‘ ObHoBNEHNE ‘

‘ Hazapg ‘

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.
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UNIVERSAL ROBOTS 15.1 £I3bIK v €IMHUIIBI H3MEPEHUS
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15.1 3Bk W eIUHATIHI U3MEPEeHUsT

HacTtpouka poboTa ©

‘ Bbibop A3bIKa

‘ Nunymanuanposare pob...

CucTema

—

‘ KnasnaTypa

‘ URCaps

Int'l English | =
‘ ‘ [[] English programming
CeTb
‘ HERLS ‘ Bbibop eaUMHML, U3SMepeHUA

‘ o MeTpr4ecKne e LnHNLLE

‘ VeraHoeka napons (D TpapnuMoHHLIE aMepUKaHckne

‘ Bpeua ‘

‘ O6HoBNEeHne ‘

MepesanycTuTe PolyScope 408 NPUMEHEHUA HOBLIX HACTPOEK

‘ Hazap ‘

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.
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15.2 O6roBUTH poboTA UNIVERSAL ROBOTS

15.2  O6noBUTH pobOTA

HacTtpouka poboTa ©

‘ O6HoBMTL IO poboTa

‘ Nuuynanusmposars pob...

‘ KanubpoBeka akpana ‘

‘ URCaps ‘

‘ CeTb ‘ BcTaeeTe 3anoMyHapiles USBYCTRONCTEO M HAaMMUTe «[10WNCK.,.», 4ToBk
3arpy3nTh cNMcok oBHoOBIEHWA

‘ f3bIK ‘ OnucaHne

‘ VcraHoBKa naponsa ‘

‘ Bpemna ‘

‘ O6HoBNEHHE ‘

Hazapg
| | ObHoBneHKe...

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 mporpammax. Jlng mpocMorpa oOHOBIeHHbIX maHHbIX 110
HaXXMuTe KHONKY BK?Bm, pacmosioKeHHYI0 B MPABOM BEPXHEM
yriy rpadudeckoro unTepdeiica. Annaparusie TpeboBaHus

OCTAaIOTCA TEMHU 2K€ U IIPDUBEACHbI B HCXOJIHOM DPYKOBO/ICTBE.
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UNIVERSAL ROBOTS 15.3 VYcranoska napois

15.3  VYcranoBka mapoJs

HacTtpouka pob6oTa ©

‘ MHnynanusmpoBars pob... ‘ naponb CUCTEMBbI

‘ Mo Teep4UTE HOBEIA N3ponk [::::::::::::::]

‘ URCaps

‘ CeTh ‘

‘ fAzbiK ‘

‘ Maponb cucteMbl 6e3onacHoCTH

‘ YcraHoBKa napons

‘ BpemMs ‘

[ omorome ] v I
HOHTBED,&MTS HOBEIN Naponk

T

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

BrifeprTe To4Ky TO4HO B LEHTPE CWHEr O NepeKpecTUs,

OTMeHa

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.
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UNIVERSAL ROBOTS

15.6 YcranoBka BpeMeHU

15.5 Hacrpoiika cetn

HacTtpouka poboTa

‘ Nunymanuanposare pob...

‘ Kanubpoeka akpaHa

‘ URCaps

‘ CeTb

‘ A3bIK

‘ VcraHoBKa naponsa

‘ Bpeua

‘ O6HoBNEeHne

‘ Hazap

CeTb

Bb\ﬁepHTe cnocof NOoLKNOYEHWA K CETK
@ DHcP
O CTaTWU4ecKA ajgpec

o CeTs OTKNOYEHa

¥ ceTh He NogkoHeHE!

MoapobHble HacTpoiikKn ceTh:

IP-appec
Macka nogceTu:

Lnws no YMonHaHo:

OcHoBHOI DNS-cepeep:

AnbTepHaTWEHEIN DNS-cepeep:

[Tanesb ans wacrpoiiku ceru Ethernet. Coepunenune Ethernet ne rpebyercs st BbIIOJIHEHUs!

OCHOBHBIX (DYHKIIHI pOOOTA, ¥ IO YMOTIAHUIO OTKJIIOIEHO.

15.6 YcranoBka BpeMmeHHN

HacTtpouka pob6oTa

‘ MHnynanusmpoBars pob...

‘ KanubpoBka akpaHna

‘ URCaps

‘ CeTh

‘ fA3bIK

‘ YcraHoBKa napons

YcTaHoOBKa BpeMeHMU

TopMaT BpEMEHI:
o 24-yacoead
O 12-yacoeas

YcTaHoBUTE TEekylee BEpEMSA;

YcTaHOBKa OaThl

YCTaHoBNTE cerofHAWHKK AaTY:

‘ 26 mapTa 2020T. |

dopmaT AaThl
o 26 mapTa 2020 .

‘ Bpema
(@ 26.03.2020
‘ 06HOBNEHNE ‘ @ 26.03.20
MepesanycTuTe PolyScope Anf NPUMEHEHUA HOBLIX HACTPOEK
—
CB3 11-120 Bepcus 3.13



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 ©

‘ HuynanuznpoBare pob... ‘ URCaps

AkTueHele URCaps

‘ KanubpoBeka akpaHa ‘ O Hello worid

‘ URCaps ‘

‘ CeTe ‘
WHopmauma URCap

[»

Bepcua: 1.0.0.53NAPSHOT
Paspaboruuk: Universal Robots =
‘ Konrakruasa uadopmanusn: Energivej 25, 5260 Odense S, Denmark

Hassaume URCap: Hello World
‘ bETNT ‘

Onmucaume: Hello World sample URCap
AsTOpckoe upaso: Copyright (C) 2009-2019 Universal Robots. All
‘ Rights Reserved

‘ VcraHoBKa naponsa

‘ Bpems Tun nuunen3uw: Sample license
JIHueH3n:
Example:

‘ Ob6HoBnEeHne ‘ Copyright (c) ,

All rights reserved.

Meclimdaila i A i R ) iala TR

| s

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.
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