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1 TeopeTnyecKkue cBeIeHUSA

[enb mabopaTOpHBIX pabOT — M3YUYEHHUE SI3bIKA ITPOTPAMMUPOBAHUS
npoMeiienHoro pooora KRL (anrin. KUKA Robot Language — si3bik
poboroB KUKA) ¢ wucnoiap3oBaHueM NPOMBINUICHHOTO poOoTa-
manunyssTopa kommaann KUKA moxenn KR 10 R1100 sixx (mamee KR
AGILUS) ans ¢dopmupoBanus y oOydYarOlIUXCsS 3HAHWM, YMEHHH U
HABBIKOB YIIPABJICHHS IPOMBIIIICHHBIMH POOOTaMHU.

OnHolt M3 BaXHEHIIMX 3ajad yHOpaBJieHUs POOOTOM SBISETCS
nporpaMmmupoBanue ero ABwxkeHus. B s3pike KRL ecth MHOro croco6oB
pelieHus NaHHOW 3aJadd: MOXKHO YIPABJIATh KaK OTIEIbHO KaXKIbIM
CEPBOMPHUBOIOM, TaK M MOJHOCTHIO BCEM MAaHUIYJISITOPOM, 3aJ1aBasi JIMIIb
KOOPJIMHATY HHCTPYMEHTA (HAaIpuMep, CXBaTa MaHUITYJISATOPA).

JlaGopaTtopHble paOOThI BBINOJHAIOTCS B ayJIUTOPUU, OCHAIICHHOMN
npomblilieHHBIM poboToMm KR AGILUS.

Bce ortdersl 1o abopaTopHbIM pabOTaM  BBIMOJHSIOTCS Ha
CTaHAApTHBIX JucTax (opmara A4, ckpemn€HHBIX B TeTpanb. lIpumep
oopMIIEHUS THUTYJIBHOTO JIMCTa OT4YeTa MO JIabOpaTOpHOM padoTe
IIPUBENIECH Ha pucC. 1.
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Puc. 1. IIpumep odopmiieHUst TUTYIBHOTO JIUCTA

Otuet no adbopaTopHOi paboTe JOKEH OBITh JOCTATOYHO KPATKUM,
0e3 JMIIHUX TOJAPOOHBIX TOSICHEHUH | TEOPETUYCCKUX BBIBOOB,
UMEIOIIUXCSI B Y4YeOHMKaxX U JAPYrUX Y4eOHBIX IOCOOUAX, HO
COJIePKALLUM:

- TUTYJIbHBIN JIUCT;

- TEKCT 3aJlaHMsl Ha BBHINIOJIHEGHUE J1abopaTopHOW pabOTHl B
COOTBETCTBHEC C BAPUAHTOM 3aaHUs CTYACHTA;

- JINCTHHT HAITMCAHHOW CTYJEHTOM ITPOTPaMMBbl C KOMMECHTAPHUSIMHU;

- rpaduyeckoe H300pakKe€HHWE TPACKTOPUM JIBUKEHHS paboyero
oprana (MHCTPYMEHTA) MaHUITYJISTOpA C YKa3aHUEM KOOPAMHAT OTIOPHBIX
(y3710BBIX) €€ TOYeK B TMPAMOYTOJbHOW CHCTEME KOOpIAWHAT C
WCITOJIb30BaHMEM KOOPIMHATHOM CETKHU;

- BBIBOJIBI O MPO/ICTIAHHOU CTYJICHTOM JJabOpaToOpHOM padoTe.



Otyer mo nabopaTopHod paboTe odopmisieTcss ¢ NPUMEHEHHUEM
OBM B mobom TekctoBoM pemakrope (Microsoft Word, Apache
OpenOffice u ap.), npu 3TOM KeJlaTelbHO IpUMEHeHHEe mpudToB 12 umu
14 kernsa. OtdeT mo J1abopaTopHON pabOTe IOJHOCTHIO NEYaTaeTCs Ha
npunTepe. [locne nmeyaTu TUCTHI OTYETA CKPEILISIOTCS.

N3noxeHnre TeKCTOBOIO MaTepHuaia 0T4eTa 1o JiabopaTopHOU paboTe
cleayeT BecTH B Oe3nmmuHou ¢dopme. TeKCT BCero ordyera JIOKEH OBITh
BBIZICP’KaH B €IMHOM CTHIIC.

KaxapiM CTyJIeHTOM BCE OT4YEThl MO J1ladopaTOpHBIM padoTam
JOJDKHBI BBITIOJIHATBCS W OTJIaBaThCs IIPEMOAABATEII0 Ha IPOBEPKY B
CPOKH, TpeayCMOTpeHHbIE TIpaduKOM pabOThl CTYJACHTOB B TEKYIIEM
cemectpe. Ilocime  wucnpaBieHuss Bcex  OMMOOK, OTMEUCHHBIX
IpernojaBaTeeM MPU TPOBEPKE, Pe3yJabTaThl KaxaoW gabopaToOpHOU
PpaboOTHI JOJDKHBI OBITH 3aIUIICHBI CTYJCHTOM.

Ha 3amure naGopartopHOil pabOTBHl CTYACHTY IIperojaaBaTeIeM
3aJIaf0TCSl KOHTPOJIbHBIC BOIIPOCHI TI0 COOTBETCTBYIOIIEMY pa3jiely Kypca.
Ecnu cTyneHT gan oTBETHI Ha BCE 3aJIaHHBIC BOTIPOCHI, U Y MPETO1aBaTelIs
HET HHKAaKWX JOMOJHUTEIBHBIX 3aMEUaHHi II0 OTYeTy, TO 3alluTa
J1a00paTOPHOU PabOThHI CUYUTAETCS 3aKOHYEHHOM.

1.1 CrpykTtypa npocreiiiieii mporpammsel Ha s3bike KRL

JIrobass mporpamma Ha s3bike KRL coctouT w3 JIBYyX TEKCTOBBIX
daiinoB C pacmupeHusMu *.Src m *.dat, roe * - omHo M TO Xke uMs. B
darine *.src (daitnm koga) HAXOTUTCSA KOJ IporpamMmbl, a B daiiiae *.dat
(daiinm JaHHBIX) PACIIOIOKEHBI OMTMCAHUS TTIEPEMEHHBIX, TOYEK, MACCUBOB U
T.J. ISl COKpaIeHus pazmepa ¢aiina *.src.

®aiin *.SIC COCTOUT U3 TJIABHOW» U «JIOMOJHUTENBHBIX» (PYHKIIUH.
«['maBHas» QYHKIUS JOJKHA HA3BIBAThCS TAaKKe Kak M caM (*.Src) daiin, B
KOTOPOM OHAa HaXOJUTCS.



Oyukius Ha si3bike KRL cocTouT u3 TpéX OCHOBHBIX pa3JiesioB — PUC
1.1.1.

DEF NAME()

g —— Pa3snen obbLaBneHnss ——-

Fe= PEIS,II.EJI HHHIOHATAIANMHHA -

i—-—-  Paspen HHCTpYKOHA  ---

Puc 1.1.1 Pazaensl pyHKIIMU

Paznen o0OBSBIEHHS CHYKUT ISl  OOBSIBICHUS TIEPEMEHHBIX,
MAaCCHBOB, TOYEK, CTPYKTYDp H T.I.

Paznen wHuImanu3anuy Hy>KE€H U1 WHHUIMAIA3AIUNA [EPEMEHHBIX,
MAaCCHUBOB U T.]I., 0OBSIBIICHHBIX B pa3jiefiec 00bsIBICHUS.

Paznen WHCTpyKIMU SIBISICTCS OCHOBHBIM pa3lieiIoOM, B KOTOPOM
HaXOJIUTCS OCHOBHOU KOJ ITPOTPaAMMBI.

OObsBneHne (QYHKIIMKM HauvHaeTcs ¢ KiatoueBoro cioBa «DEF» u
3akaH4yuBaeTcs c10BoM «END»y.

Hanpuwmep:

DEF TEST ()
; OOBbsaARJIEHME
; VIHMLuManms=saumga

; OCHOBHOM KOII
END



B npumepe Mbl BUIUM, 4TO TyiaBHas (pyHKuMs HasbiBaeTcs [EST —
ATO 3HAYMUT, 4YTO (Qaiasl mnporpammbl HaszbiBawTca «TEST.SRC» wu
«TEST.DAT)» cOOTBETCTBEHHO.

[Tpumep daiura qanaerx PROG_1.dat mpusenen Ha puc. 1.1.2.

DEFDAT PROG 1
INT OTTO = O

ENDDAT

Puc 1.1.2 ®daiin ga"uHbIx

Kpyrneie  ckoOku  mocie  uMeHH — GYHKIMH  COOOIAroT
untepnperatopy KRL, uro Bama mporpamma ucrnonbzyer ¢QpyHkuum. B
pazaene 1.10 «dyHkuuu U mapaMeTpbl» JaHa uHpopmaius o popmare
3anucy PyHKIMHN U Tiepeaue UM napaMeTpoB (apryMeHTOB).

1.2 IlepeMeHHBIE U TUIBI JAHHBIX

B s3pike KRL cymiecTByI0oT Kak mpocThie, Tak U CTPYKTYPUPOBAHHbBIC
JTAHHBIE.

st 0ObsiBIEHUSA JI00OM TMEPEMEHHOW >KeNaTelIbHO HMCIO0JIb30BaTh
xiroueBoe cinoBo «DECLy». «DECL» pe3epBupyeT namsath noj 3aJaHHYIO
nepeMeHHy. Mcnosib30BaHrue NAHHOTO CI0BA B HEKOTOPBIX CIydYasX HE
00s13aTeNbHO, HO YKEJIATEIJIbHO: VHaye MOTYT MOSIBUTBHCS
HeTpeIHaMepEHHbIe COOH MTPOTPAMMBI.



1.2.1 IIpocTbie TUIIBI JAHHBIX

[Toxg mpoCTHIMU THUIIAMHM JTaHHBIX, MOAPA3yMEBACTCS PSJI OCHOBHBIX
TUIIOB  JTaHHBIX, KOTOpPbIE JOCTYIIHbI B  OOJIBIIMHCTBE  SI3BIKOB
porpaMMUpPOBAHMS, OHU NPUBEACHBI B Tabmuie 1.2.1.1,

Tabmuma 1.2.1.1 — IIpocThie TUIIBI JAHHBIX

TUnNe! OaHHBIX Llence C ToqKol Ioruyecknii CumMBOoNbHBIR
Knwoyesoe cnogo | INT REAL EQQL CHAR

HuanasoH -231 2313 +1.1E-38... TRUE, FALSE |ASCIl character
3Ha4eHni +3.4E+38

OO0bsBieHUE NEPCMCHHBIX IIOYTH HH 4YCM HC OTIHUYACTCA OT

OOBSIBICHUS] B JAPYTUX S3BIKAX IPOTPAMMHPOBAHHUS 3a HMCKIIOYCHHUEM
ciaoBa «DECLy.

JloO6aBUM B MpebIAYIINI TpUMEpP HECKOIbKO nepeMeHHbIX. VAR 1 u
VAR_2:

DEF TEST ()

DECL INT VAR 1
DECL REAL VAR 2

3necy nepemenHas VAR 1 umeer tun INT, a VAR 2 tun REAL.
Takoke 3TOT SI3bIK OAIEPKUBAECT MACCHUBBI TAHHBIX, HATTPUMED:

DECL INT MASS[7]

DECL REAL MATRIXI[5, 4]



1.2.2 CTpyKTypHBIE THIBI JAHHBIX

Ecnu pasHble TUIIBI JAHHBIX JOKHBI OBITh 00bEAUHEHBI BOSAUHO, TO
HaM Ha mnomomb mnpuxoaut oneparop STRUC, koTopeiii MO3BOJISIET
CO3/1aTh HOBBIM COCTABHOW THIT JaHHBIX.

TUNMUYHBIM MPUMEPOM UCIOJIB30BAHHUS COCTABHOIO THUIA JAHHBIX
spiseTcst POS, o0bsBieHHbId, B paitne SOPERATE.SRC.

OH cocrtout u3 mectu nepemeHHbix REAL u nByx tuna INT.

STRUC POS REAL X, Y, 424, A, B, C, INT S, T

Hanpumep, ecnu Oyaer ucnosib3oBaThesl nepeMeHHas POSITION
tuna POS, To TpebyeTcs 3anucars.

DECL POS POSITION

[IprcBOUTH 3HAYEHUSI OTICIBHBIM JJIEMEHTAM CTPYKTYpPbl MOYKHO C
IOMOIIBIO ONEpPaTOpa TOUKA «.», OH MO3BOJIAET OOpaIiaTrbcsl OTACIBHO K
KKJIOMY DJIEMEHTY CTPYKTYPBI:

POSITION.X = 34.4
POSITION.Y = -23.2
POSITION.Z = 100.0
POSITION.A = 90
POSITION.B = 29.5
POSITION.C = 3.5
POSITION.S = 2
POSITION.T 6

HJIM COBMECTHO IIPH ITOMOMIIN «COBOKYITHOCTH.

POSITION={X 34.4,Y -23.2,7z 100.0,A 90,B 29.5,C 3.5,S 2,T
6}

OTH ABC 3aIllMCH BBIIIOJIHAOT OJHMHAKOBYIO MHUIIUAJTHU3AllHIO.
Taxxe T JaHHBIX MOZKCT YKAa3bIBATHCS B HAYAJIC HHUIUAJIU3alluN

CTPYKTYPBL.

10



Hampumep:

POSITION={POS: X 230,Y 0.0,Z 342.5}

B s3pike KRL yxe 3apanee ompesesieHbl OCHOBHBIE CTPYKTYpPHBIE

TUILI — Tabm. 1.2.2.1

Tabnuna 1.2.2.1 — Tunsl CTpyKTYp

STRUC AXIS REAL
STRUC E6AXIS REAL
STRUC FRAME REAL
STRUC POS REAL
STRUC E6POS REAL

Al,A2,A3,A4,A5,A6
Al,A2,A3,A4,A5,A6,E1,E2,E3,E4,E5,E6
X,Y,2,A,B,C

X,Y,2,A,B,C, INT S,T
X,Y,2,A,B,C,E1,E2,E3,E4,E5,E6, INT S,T

1.3 Apudmernueckue onepaTopsl

A3pik  mporpammupoBanus KRL nopaepxuBaer Bce OCHOBHBIE

apupMernueckue onepanuu ¢ Tunamu JaHubix INT u REAL — ta6n. 1.3.1

Tabnuua 1.3.1 - Apudmerrueckue oneparuu

Onepatop

OnucaHwe

Cro¢xeHue

EBelyuTaHwe

YMHOMEHWE

Henexne

B cnenyromem npuMepe JEMOHCTPUPYETCS BBIMIOJIHEHUE PAZJIMYHBIX

apru(pMETUUECKUX OTEepaLIHiA;

DEF ARITH ()

——————= Declaration section —-—-—-———-

INT A,B,C
REAL K,L,M

11



; Bce I[IepeEMEeHHEIE ABJIAKTCHA HeIeMCTBUTEJIbHEIMM IO

VHMIIMaJIn3
A =2 ;A=
B = 9.8 ;
cC =17/4 ;
K = 3.5 ;
L =0.1E
M = 3 ;M=
A=A * C
B =B - "'
C =C+K
K=K * 1
L =10 /
L =10 /
L =10 /
L = 10./4
C = 10./
M = (10/3
END

anmm!

1.4 Oniepatopsl CpaBHEHUS

Omnepatopsl cpaBHeHus s3bika KRL, KOTOphIe MOXHO MCIIOIL30BATh,

IMPUBCACHDbI

B Tabnue 1.4.1.

Pesynbrar cpaBHenust umeer tun ganHeix BOOL, crnenoBarenbHo,

pesyabtat 0yaet umetsh 3HaueHue TRUE (uctuna) unu FALSE (J10%xb).

Tabnuua 1.4.1 — Onepatopsl cCpaBHEHUS

Onepatop Onucanue HonucTumele TUNEN QaHHLIX
== pABHO INT, REAT, CHAR, ENUM, BOOL
<> HE paBHO INT, REAL, CHAR, ENUM, BOOL
> BonbLIE Yem INT, REAT, CHAR, ENUM
MEHBLLIE YEM INT, REAT, CHAR, ENUM
>= Bonbwe nubo | INT, REAL, CHAR, ENUM
paBHO
<= MeHblue Méo | INT, REAL, CHAR, ENUM
paBHO

[Ipumep uCnoIb30BaHMs ONIEPATOPOB CPABHEHUS

12



DEF SL ()

BOOL A,B

B =10 < 3 ;B=FALSE

A = 10/3 == 3 ;A=TRUE

B = ((B==2A) <> (10.00001 >= 10)) == TRUE ;B=TRUE
A “E o< Z“Z" ; A=TRUE

END

1.5 Jlornueckue oneparopsl

Jlornueckue  omepaTopbl  UCHOJB3YKOTCS  JUIi  BBINOJHEHUS
JIOTUYECKUX omepanuii Haj OyJeBBIMU MEPEMECHHBIMHU, KOHCTAaHTaMU U
MPOCTHIMU  JIOTUYECKUMHU  BBIPOKEHUSM, KOTOpble (DOpMHUPYIOTCS C
MIOMOIIIBIO ONIEPATOPOB cpaBHEeHUA. Hanpumep, BoipakeHue

(A > 5) AND (A < 12)
umeer 3HaueHne TRUE, Tonpko ecin 3HaueHWE B TNepeMeHHOu A

HAaXoIUTCs B Juana3zoHe Mexay S5 u 12. Jlornueckue omnepaTopbl
npuBeaeHbl B Tabnuie 1.5.1.

Tabnuua 1.5.1 — Jlornueckue oneparopbl

Onepatop Onucanne
NOT WHeepcun
AND Noruyecroe W
OR TNoruyeckoe UTA
EXOR Mcknovaowee UITA

[Ipumep nCcnob30BaHUS JTOTUYECKUX OMEPATOPOB:

DEF LOG ()

13



BOOL A,B,C

A = TRUE ;A=TRUE

B = NOT A ;B=FALSE

C = (A AND B) OR NOT (B EXOR NOT A) ;C=TRUE
A = NOT NOT C ;A=TRUE

END

1.6 KommeHTapuu

KomMeHTapuu SIBISIOTCS BaKHOM YacThbiO JIFOOOM KOMITBIOTEPHOM
nporpaMMmbl. OHM TO3BOJISIIOT CAENaTh MPOrpaMMbl TMOHSTHBIMU IS
npyrux. KoMMeHTapuu He BIHSIOT Ha CKOPOCTH BBITIOJHEHUS Balleh
nporpamMmmbl. KomMeHTapuu MOTYT OBITh BCTaBJICHBI B JIFOOOW TOYKE

"

nporpammel. MM Bceraa npeAiecTByeT Touka ¢ 3ansiton ;.
IIpocTon npuMep UCIOIB30BaHNUSI KOMMEHTAPUEB:

DEF COMM ()
PTP Pl ;Motion to start point

e Reset outputs ----------

FOR I = 1 TO 16
SOUT[I] = FALSE
ENDFOR

END

1.7 CkpbITHE pa3/iesioB MPOrpaMMBbl

B ornuumne ot 00buHBIX penakTopoB, peaaktop KUKA mo3BomsieT
OTOOpa)KaTh/CKphIBaTh 3apaHee ONPEIEIEHHOE COIAEPKUMOE TEKCTa
IPOTrpaMMBl.

14



Omneparop ;FOLD  mno3BosiieT  CKpbIBaTh  (CBOpAa4MBAaTh)
OIPEICIEHHY0 YaCTh KOJIA.

Takum 00pa3oM, OOBIYHBIN MOJB30BATENIb HE BUJIUT 3TUX Pa3JIEIoB.
YBUAETH pa3iesibl MOKHO TOJBKO B PEKUME IKCIIEPTA.

JIst CKPBITHS OIpEIeNICHHOTO 0J10Ka KOJia HY)KHO 3aKJIIOYHTh €ro B
npeneianl onepaTtopoB «; FOLD» U «; ENDEOLD» .

Harmpumep:

; FOLD RESETOUT
FOR I=1 TO 16
SOUT [I]=FALSE
ENDFOR

; ENDFOLD

B sTOoM npumMepe 0ObIYHBIN 1MOJIB30BaTENb B HHTEpdeEiice OyaeT BUIETh TOIBKO
Ha3zBaHue ckpoiToro 6sioka RESETOUT, a Bc€ octanbHOE BUAUT TOIBKO KCIEPT.

1.8 BerBnenus

BCTpG‘IaIOTCH CuTyanuu, Korga nporpamMme HyKHO BBI6paTB, KaKYro
oncpanunuro €M BBIIIOJIHUTH B 3aBUCUMOCTH OT OHpGI[@JICHHOﬁ CUTyalnU.

1.8.1 Ycnosnsriii nepexon IF

Omnepatop |IF ciyxut nnsg Toro, 4yTtoObl BBINOJHUTH KaKyrO-IHOO

OIEpaIMIO B TOM CJIy4ae, KOrJa yCIOBHE SIBJSETCA BEPHBIM WK HA00OPOT.
O6mas ¢popma uncTpykuuu IF:
IF YcnoBue  THEN

WMuctpykyun, ecnn ycnosue pasio TRUE
ELSE

Wuctpykyun ecnu ycnosuwe pasHo FALSE
ENDIF

IIpumep ncnob30BaHUS:

DEF UIF ()
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INT A,B

IF SIN[10]==FALSE THEN
PTP HOME
ELSE
IF A > B THEN
$OUT[1] = TRUE
LIN PUNKT1
ENDIF
A=A+1
PTPHOME
ENDIF
END

3nech Mbl BUAMM, 4TO ecnu $SIN[10] paBHO FALSE T10 KUKA
nepemeniaercsa B nojoxxkenne HOME, a ecnu HeT, To cMOTpHUT clieayroniee
ycCJ10BuUC A>B.

1.8.2 Ycnousrit nepexonq SWITCH

ITepexon SWITCH mo3Bosisier oOCymIeCTBUThL BBIOOp  cpeau
HECKOJIbKMX  ()parMEHTOB KOJa, B  3aBUCUMOCTH OT 3HAYCHHUS
IEJTIOYMCIICHHOTO BhIPaKEHUSI.

[Tpumep ucnonb30BaHuUs:
DEF MAIN ()

SIGNAL PROG NR $IN[1] TO SIN[4]
;The desired program number is now stored in the
; INT variable PROG NO by the PLC
SWITCH PROG NO
CASE 1 ;if PROG NO=1
PART 1 ()
CASE 2 ;1f PROG NO=2
PART 2 ()
PART 2A()
CASE 3,4,5;if PROG NO=3, 4 or 5
SOUT [3]=TRUE

PART 345 ()
DEFAULT ;if PROG NO<>1,2,3,4,5
ERROR_UP ()

ENDSWITCH
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END

1.9 Iukmaer

[lukn — 3TO MOBTOPEHUE BBINOJHEHUS OJHOTO M TOTO JKE€ y4dacTKa
Koja B mporpamMme. llocnemoBarenbHOCTh  JCUCTBUH,  KOTOPBIC
MIOBTOPSAIOTCS, Ha3bIBAIOT TEJIOM MUKiIa. OAWH NpOXOoJd IUKJIAa — 3TO IIar
WK utepanus. IlepeMeHHbIe, U3MEHSIONMECS BHYTPH [IUKJIA U BIUSIOIINE
HA €r0 OKOHYaHMWE, HA3bIBAKOTCA ITapaMETPAMU LIUKJIA.

1.9.1 Oneparop c npeayciosuem WHILE

Oneparop ¢ mpeaycioBueM padotaeT cieayromum odpazom. Ecnu
YCJIOBHUE HWCTHUHHO, TO BBIMOJHSIOTCA HMHCTPYKIIMM — TeJIO Iukia. B
MPOTUBHOM CJIyuae, IIUKJI 3aBepIaeTcs.

KoncTpykuus oneparopa UMeeT CIEAYOIMUNA BUL:

WHILE Ycnosue
MHCcTpyKumMK
ENDWHILE

[Ipumep nucnonb30BaHUA:

DEF WHILE PR ()
INT X, W

X =1

W =1

WHILE W < 5
X =X *

W =W +

ENDWHILE

W
1

W = 100

WHILE W < 100
$OUT[15] = TRUE
W=w+1
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ENDWHILE
END

1.9.2 [uxn ¢ mapametpom FOR

Ecnu n3BecTHO TpeOyeMoe KOJIUUECTBO JICMCTBUM (UTEpallnii) IIMKIIa,
MOKHO Hcnoyib3oBaTh UK FOR. KoHCTpyKnMsS 3TOro IHMKIa HMEET
CIICIYIOIIAN BU/I:

FOR Cuetuvr = Hauano TQ Hodey STEP MNpupalleHue

HCTRYELLMK
ENDFOR

ITocme  KaxXaOro  BBINOJHEHHS  LUKIA  [EPEMEHHASI-CUETUHK
YBEIIMYMBAETCS HA 3HA4YeHUE mnOpupameHus. Kak TONbKO 3HaYeHUE
CYETUMKA COBMAJAET C KOHEYHBbIM 3HAYECHHEM, IUKJ ocTaHoBUTCA. [lo
YMOJYaHUIO 3HAa4YeHWe IpupameHns paBHo 1. CregoBarenbHO, €CIU
WHKPEMEHT JIoJkKeH ObiTh paBeH 1, To cekmuto STEP wmoxHO He
yKa3blBaTh. Takke Mg TMPUPAIICHUS MOTYyT OBITh HCIOJIb30BaHbI
OTPULATEJIbHBIC 3HAYCHUA.

B cnemyromemM npuMepe  3amONHUM  JABYMEPHBIM ~ MAcCCHB

1EJTOYMCIICHHBIMU 3HAYCHUSIMH UCTIONB3Ys IUuKIbl FOR:
DEF FOR_PROG()

INT I,J
INT ARRAY[10, 6]

FOR I=1 TO ©
SVEL AXIS[I] = 100 ;Cxopoctu BCex ocem 100%
ENDFOR

FOR I=1 TO 9 STEP 2
FOR J=6 TO 1 STEP -1

ARRAY[I,J] = I*2 + J*J
ARRAY[I+1,J] = I*2 + I*J
ENDFOR
ENDFOR

END
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ITocinie BBITIOTHEHUS NAHHOTO MPUMEpPA MOJYYUM MATPHUIy 3HAYEHUM

—cMm. Tabm. 1.9.2.1).

Tabnuua 1.9.2.1 - 3anonHeHHas MaTpuLa

I =
3 4 5 6 7 8 9 10
42 |24 |46 |40 [50 |56 |54 |72
31 21 35 |35 |39 |49 |42 |83
22 18 |26 |30 |30 |42 |34 |54
15 15 19 |25 |23 |35 |27 |45
10 12 14 |20 18 |28 |22 |36
7 9 11 15 15 |21 19 |27

MHOekC

38
27
18
11

=l | W & 0| D
Wl &l ] @] = 2| N

1.9.3 beckoneunsrii ki LOOP

[Hukn LOOP He nmeeT CUETUYMKOB WJIM YCJIOBHM, OH BBINOJIHSAETCS
OECKOHEUYHOE KOJIMYECTBO pa3, MOKAa Bbl HE OTKIIOUUTE MUTaHUE poOOTa
WJIM IOCPOYHO HE 3aBepIinTe MUK nHcTpykuuei EXIT.

KoHCcTpyKIMs BBITJIAINAT TaK:

LOOP
IHCTRYHELLMM

ENDLOOP

[Ipumep rcnonab30BaHKs OECKOHEUHOTO IUKJIA U BBIXOA U3 HEro:

DEF EXIT_PRO()
PTP HOME
LOOP ;Hauasjgoumukia
PTP POS_l
LIN POS_2
IF SIN[1l] == TRUE THEN

EXIT ;BrIXOnO M3 LIMKJIA
ENDIF
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CIRC HELP_l,POS_3
PTP POS_4
ENDLOOP ;KoHell ODeCKOHEUHOIT'O LMKJIa

PTPHOME
END

1.10 ®yHKUMHU ¥ TapaMETPbI

JIro6as pynkuus B sa3pike KRL Haunnaercs ¢ kimroueBoro cinoBa DEF
(mocie koToporo uaeT uMms (YHKITMN) U 3aKkaHduBaeTcs cioBoM END.

Kaxmolt (QyHKIIMM MOXXKHO mepenaBaTh IapaMeTphl. Ilapamerpsr
OOBSBISAIOTCS B CKOOKax depe3 3amsaTyl ¢ KIoueBbIM cioBoM :IN,
HaTpuMep:

DEF SETNUMBER (NUMBER :IN)

B »stom mpumepe ™Mbl Buaum ums ¢ynkiuun SETNUMBER c
napametpom NUMBER. J[lns Toro, 4ToObl UCIOIB30BaTh JTaHHBIN
napaMeTp, €ro HYXHO O0ObsSBUTh. OOBABISETCS OH KakK OOBIYHAS
nepeMeHHas. B 7aHHOM ciiyyae 00bsiBIICHUE OyIE€T BHITJISIACTh TaK:

INT NUMBER

Hwxe mnpuBeneH mnpumep HporpaMMbl, B KOTOPOM HCIOJIB3YETCS
byukiua ¢ mnapameTrpoMm. @DOYHKIUMA BBINOJHSAET pa3HbIC JCHCTBUS B
3aBUCHUMOCTH OT 3HA4Ye€HUsI TNapaMeTpa. BeTBieHue OCYLIECTBISETCS C
noMouisto oneparopa IF.

DEF test 5()

- —————— Declarationsection —-————--
EXT BAS (BAS_COMMAND :IN, REAL :IN)
DECL AXIS HOME
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o Initialization —-—-—-—-—————-

BAS (#INITMOV, 0)

HOME={AXIS: Al 0,A2 -90,A3 90,24 0,A5 0,A6 0}
e Main section -—-—-—-------
$APO.CVEL = 5

SVEL.CP = 0.1

$SACC.CP = 0.1

SVEL AXIS[1]=10
SVEL AXIS[2]=10
SVEL AXIS[3]=10
SVEL AXIS[4]=10
SVEL AXIS[5]=10
SVEL AXIS[6]=10
SACC AXIS[1]1=10
SACC _AXIS[2]=10
SACC _AXIS[3]1=10
SACC AXIS[4]1=10
SACC AXIS[5]=10
SACC AXIS[6]=10
PTP HOME ;BCO run
SETNUMBER (8) ;Br30B QYyHKLUM
END

DEF SETNUMBER (NUMBER :IN)

INT NUMBER ;OOmdaBJjieHMEelapaMeTpa

DECL FRAME POS 1 ;CrpykKTypHas NepeMeHHas

INTI

POS 1={FRAME: X 500,Y 300,%Z 500,A 0,B 90,C 0}
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IF NUMBER == 8 THEN ;EcaunapameTrppaBeH 8

PTP {X 500,Y 300,z 700,A O0,B 90,C 0}
LOOP
LIN {X 500,Y 200,z 800,A 0,B 90,C 0} C VEL

CIRC {X 500,Y 300,z 1173},{X 500,Y 400,z
800}, CA 300 C VEL

LIN {X 500,Y 200,Z2 600,A O0,B 90,C 0} C VEL

CIRC {X 500,Y 300,% 227}, {X 500,Y 400,72 600},
CA 300 C_VEL

LIN {X 500,Y 300,z 700,A 0,B 90,C 0}C VEL
ENDLOOP
ENDIF

IF NUMBER == 4 THEN ; EcunapameTppaBeH 4
VAL 1 = 100

FOR I = 1 TO 5
POS 1.X = POS_1.X + VAL 1
PTP POS 1
PTP POS 2
PTP POS_3

ENDFOR

ENDIF
END

B pgannom mnpumepe BwbiBacTca ¢yHkuus SETNUMBER c
napametpoMm 8. [locne BhIMONHEHUS KOJia pabounii OpraH MaHUIyJsITOpa
«pucye™ mudpy «8» B mockoctu YOZ — puc. 1.10.1.
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Puc. 1.10.1 TpaexTopus nBHKEHUS pabouero opraHa MaHUITYJISTOpA

1.11 Iloptsl BBOIA/BBIBOAA

B s3pike KRL mnpucyrctByer 1026 moproB BBojga u 1026 moprtos
BbIBOJIa. B crangapTtHoMm Onoke ynpasienuss KUKA B pazseme X11 ¢ 1-ro
1o 16-i1 KOHTAKThI HAXOJUTCS BBOJI, a ¢ 17-ro mo 20-i1 — BBIBO/I.

IToptel BBOAA-BBIBOAA MOTYT OBITh IPOYMTAHBI/3ANUCAHBI C
nomoinpio cucteMHbIx MaccuBoB $IN[No] u SOUT[No], rae: maccus $IN
— MAacCHB, CBS3aHHBIM ¢ mopramu BBoaa, MaccuB $OUT — maccus,
CBSI3aHHBIN ¢ TopTamMu BeIBoAa, NO — HOMep mopTa (MHIEKC MacCUBa).

B crnenyromem mnpumepe IMoKa3aHO, Kak oOpaimarbCs K MOpTam

BBOJa/BBIBO/A.

DEF PVPU ()

IF S$IN[2] == TRUE THEN
SOUT C[10] = TRUE

ENDIF

SOUT C[11] = FALSE

SOUT C[12] = TRUE

END
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2 JIabopaTtopHbIe pabOTHI

2.1 JIBuKeHrne MaHUMIyJIATOpa OT TOYKU K TOUKE

[lens nabopaTtopHOil pabOTHI — HamMcaTh Nporpammy Ha s3eike KRL,
3aJIal0NIYI0 ABUKEHNE MAaHUIYJIATOPA U UCTIONb3Yomyto Gpynkiuu PTP.

Jlns mepemeniennst podoTa U3 OJTHOM TOUKH HNPOCTPAHCTBA B APYTYIO
WU 1Sl TIOBOPOTA ONMPEAECICHHON OCH MAHUIMYJATOpPA HA 3aJIaHHBIN yroj
ucnonp3ytor pynkuuto PTP. CkopocTu U yCKOpEeHUSs TIPU 3TOM 3a4at0TCsl
¢ momorpio MaccuBoB $VEL _AXIS u $ACC_AXIS. [lna nepemerieHus
KaKoOW-TM00 och poOOTa HAa HYXKHBIM Yroia B kauectBe mapamerpa PTP
MOXHO 3aluCcaTh HOMEP HYKHOTO CEpBONPHBOAA M 3HAUYCHUE YyIJia B
rpaaycax, Ha KOTOPBII BBIXOJIHOE 3BE€HO MPUBOJA JOJKHO MOBEPHYTHCS.
Howmepa cepBonpuBooB o003HavaroTcs ot Al go An.

Hamnpumep, nepemectum ocb A3 Manumyssropa Ha yroi 90°:

DEFPTP AXIS ()

SVEL AXIS[3]=50 ;CkopocTb ocu A3 pabHa 50%
SACC AXIS[3]=50 ;Yckopenue ocum A3 pabBHO 50%

PTP {AXIS: Al 0,A2-90,A3 90,24 0,A5 0,A6 O}

END

KntoueBoe cnoBo AXIS wmcnonb3yeTcs 3/1€Ch IS yKa3aHWsS THIA
CTPYKTYPHBIX TAHHBIX.
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[locne BBIMOJIHEHUS] JAHHOTO MpUMEpa PoOOT MPUMET MOJIOKEHUE,
noka3zanHoe Ha puc 2.1.1.

| ) A3 = 90°

Puc. 2.1.1 IlonoxxeHnue MaHUTTYJISITOpA TPU

Al1=0,A2=-90,A3=90,A4=0,A5=0,A6=0

B caenyroiem npuMepe nepeMecTuM pabounii opraH MaHUITYJIsITOpa
Ha 3aJaHHbie koopauHaThl X, Y, Z, A, B, C. s 3TOro mpuMeHUM
ctpykrypy FRAME.

DEF PTP_ POS ()

SBASE = SWORLD ;VYcTaHaBJIMBAaEeM CUCTEMY KoopIMHAaT
$VEL_AXIS[1]=lOO
$VEL_AXIS[2]=1OO
$VEL_AXIS[3]=1OO
$VEL_AXIS[4]=1OO
$VEL_AXIS[5]=1OO
$VEL_AXIS[6]=1OO
$ACC_AXIS[1]=IOO
$ACC_AXIS[2]=IOO
$ACC_AXIS[3]=IOO
$ACC_AXIS[4]=IOO
$ACC_AXIS[5]=lOO
$ACC_AXIS[6]=lOO
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PTP {FRAME:X500,Y 800,z 700,A 0,B 90,C 0}

END

B manHOM mpuMepe 3HaYC€HUS KOOPJWHAT YKa3aHbl B MUJUIUMETPaxX

ot ocHoBaHusa podota KUKA. A, B, C — 310 yribl opueHTanuu pabodero
opraHa MaHUITyJIsITOpa (Hampumep, cxparta) - cM. puc. 2.1.2.

=
>< ~

c W
x!‘!

Y!!’!

m

X

Puc. 2.1.2 Vsl opueHTanu pabouero opraHa MaHUIYJISITOpa

[IpuBeném emE oauH npuMep, B KOTOPOM MaHUNYJISITOpP OyAeT

mepeMeuiaTeCAa 1O TPEM PA3HBIM TOYKaAM C nay3oﬁ MCXKAY TOYKaMH B 2

CEKYH/IbI.

Kaxnapiii paz npu BbizoBe PTP poOOT HauWHaeT ABUIKEHHE OT

TCKYLICTO IMOJIOKCHHA B 3a/IaHHOC.

DEF kukatest ()

SBASE = SWORLD
SVEL AXIS[1]=1
SVEL AXIS[2
SVEL AXIS
SVEL AXIS
SVEL AXIS
SVEL AXIS

1
1
1
1
1
$SACC AXIS 1

1=
1=
1=
1=
1=
1=

— oo/

3
4
5
6
1
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SACC AXIS[2]=1
$SACC AXIS[3]=1
SACC AXIS[4]=1
SACC AXIS[5]=1
$SACC AXIS[6]=1

PTP {Al 0,A2 -90,A3 90,24 0,A5 30,A6 0}

WAIT SEC 2 ;llay3a 2 CeKyHIB

PTP {Al 45,A2 -100,A3 70,A4 20,A5 90,A6 100}
WAIT SEC 2 ;llay3a 2 CexKyHIB

pTP {Al1 O,A2 -90,A3 90,A4 0,A5 30,A6 0}

WAIT SEC 2 ;llay3a 2 CexKyHIB

END

3aganue: Hanucatb nporpamMmy Ha sa3bike KRL, 3amaromryro
IBIDKEHHE paboyero opraHa MaHUNYJISTOpa IO TPAGKTOPUM B
COOTBETCTBMM C HOMEpPOM BapuaHTa 3ajaHus (tabmuma 2.1.1) wu
UCIOJB3YIoMy0 BbI30BbI (pyHKIMU PTP. Ilpu coctaBieHuu nporpammbl
PEKOMEHTYETCSl pEIINTh 0OpaTHYIO 3a/1ayy KUHEMAaTUKH, YUUTHIBas IJTMHbI
3BEHbEB MAHUITYJIATOPA.

Tabmuua 2.1.1 — BapuanTtsl 3aganuit

Ne dopma TpaeKkTopuu [Tapamerpsl
Bap.
1 Zj 3HAYEHUs CKOPOCTEH BCEX OCEH
3/’ paBHBI 5%,
3HAYECHUsI YCKOPEHUU BCEX OCEN
1] 2.6 ///4 paBHbI 5%,

—( ( IBWKCHUE 110 TPACKTOPHUU
BBIIIOJIHAETCS OJHOKPATHO
N\

27



Ne dopma TpaeKTOpUu [TapameTpsl
Bap.
2 zj 3HAYECHUS CKOPOCTEH BCEX OCEH
paBHbI 1%,
2 4 6 3HAYEHUSI YCKOPEHHUU BCEX OCEM
9 a pasHbI 1%,
11,7 v/ v/ AN, JIBUKEHHUE 110 TPAEKTOPUH
' 4 \ ! \ / ® BBIMIOJIHSIETCS OJHOKPATHO
‘4 ¢
-
0 Y
3 Z 3HAYEHUS CKOPOCTEN BCEX OCEM
i‘ﬁ_ a0 paBHbI 2%,
T 3HAYCHUS YCKOPEHUM BCEX OCEU
paBHbI 5%,
1 | 2 JBH>KEHUE 110 TPACKTOPUU
o —— 'I_ — _’ BBITIOJIHSIETCS OJTHOKPATHO
¢ — &
e
0 Y
4 Z 3HAYEHHSI CKOPOCTEN BCEX OCEU
5 4 paBHbI 4%,
— 3HAYEHUS YCKOPEHUM BCEX OCEM
\ ™~ ~ paBHbI 1%,
\ :.3 JIBUKEHHE IO TPACKTOPUH
\ P BBITIOJIHSETCS OHOKPATHO
il N7
925
-
0 Y
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No dopma TpaeKTopuu [TapameTpsbl
Bap.
5 Zh 3 3HAYCHHS CKOPOCTEH BCEX OCei
2 paBHbI 1%,
7\ 3HAUCHHS YCKOPEHUI BCeX ocei
1l 2.6 / \ 4 paBHbI 1%,
& — .( ‘, IBIKEHHE 10 TPAEKTOPUH
\ / BBITIOJIHSIETCSI OTHOKPATHO
N/
5
0 Y
6 7 3HAYEHUS CKOPOCTEN BCEX OCEU
1 I_ 5 3 paBHbI 4%,
o —— 3HAYCHMSI YCKOPEHHI BCeX oceit
YCKOp
-~ paBHbI 1%,
4 o - 5 JIBUKEHHE 10 TPACKTOPUH
- ;J. BBITIOJIHAETCSI OAHOKPATHO
T g
e
0 Y
7 Z 3HAYEHHSI CKOPOCTEN BCEX OCEU
1] 2 3 paBHBI 2%,
- ——9 3HAYEHUS YCKOPEHUM BCEX OCEM
| paBHBI 2%,
5 4!* JBU>KEHUE 110 TPACKTOPUU
?- BBITIOJTHSICTCST OJTHOKPATHO
I
6 7
>~ ——'o
0 Y
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Ne dopma TpaeKTOpUu [TapameTpsl
Bap.
8 ZA 3HAYEHMSI CKOPOCTEH BCceX oceit
paBHbI 5%,
1._ _ 2. - 3_’? 3HAYCHUSI YCKOPEHUHN BCEX OCEU
paBHbI 1%,
’? | JIBUXKEHUE 110 TPACKTOPUU
| BBITIOJIHSAETCS. OAHOKPATHO
/7 N\ P
5.,_ 4,7
= ]
0 Y
9 Zi 3HAYEHMSI CKOPOCTEN BCEX OCe
paBHbI 3%,
1 8 3HAYECHUSI YCKOPEHUH BCEX OCEU
o —— M pasubI 1%,
PN JBUKCHHUE IO TPACKTOPUU
/7 AN BBIIIOJIHAETCS OJAHOKPATHO
74N
-
0 Y
10 | Zj 6 3HAYCHHsI CKOPOCTEN BCEX OCEH
- A paBHbI 5%,
5.<f‘ 3HAYEHUS YCKOPEHHUI BCEX OCEH
. paBHbI 5%,
™~ ;.4 JBIDKCHUE 110 TPACKTOPHUHU
3 . BBITIOJTHAETCSI OJHOKPATHO
&«
.
1 - 2
> ~9
-
0 Y
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Bap.

dopma TpaeKTopuu

[TapameTpsbl

11

3HAYECHUS CKOPOCTEM BCEX OCEH
paBHbI 1%,

3HAYEHUSI YCKOPEHHUU BCEX OCEM
paBHbI 2%,

JIBUXKEHUE 110 TPACKTOPUU
BBITIOJIHSAETCS. OAHOKPATHO

12

3HAYE€HUs CKOPOCTEUN BCEX OCEH
paBHbI 5%,

3HAYCHUS YCKOPEHUM BCEX OCEM
paBHBI 1%,

JIBH>KEHUE 10 TPACKTOPUHU
BBITIOJIHAETCS OAHOKPATHO

13

3HAYE€HUs CKOPOCTEUN BCEX OCEH
paBHbI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEM
paBHbI 2%,

JIBH>KEHUE 110 TPACKTOPUU
BBITIOJIHSAETCS OAHOKPATHO
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Bap.

dopma TpaeKTopuu

[TapameTpsbl

14

z)

3HAUYECHUSI CKOPOCTEM BCEX OCEH
paBHbl 10%,

3HAYCHUSI YCKOPEHHUM BCEX OCEU
paBHbI 5%,

JIBUXKEHUE 110 TPACKTOPUU
BBITIOJIHSAETCS. OAHOKPATHO

15

3HAUYECHUSI CKOPOCTEM BCEX OCEU
paBHbI 1%,

3HAYEHHS] YCKOPEHUM BCEX OCEM
paBHbI 2%,

JIBUKEHHE 10 TPACKTOPUH
BBITIOJIHSIETCSI OAHOKPATHO

16

3HAYEHUS CKOPOCTEU BCEX OCEM
paBHbI 1%,

3HAYCHUsI YCKOPEHUM BCEX OCEU
paBHbI 5%,

JIBH>KEHUE 110 TPACKTOPUU
BBITIOJIHSETCS OAHOKPATHO
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Ne dopma TpaeKTOpUu [TapameTpsl
Bap.
17 | z A 3HAYECHUS CKOPOCTEH BCEX OCeH
3 5 6 paBHbI 1%,
) ?_ - 3HAYEHMS] YCKOPEHHH BCEX OCEH
| \ | paBHbI 2%,
| \ | JIBUKCHUE TI0 TPACKTOPUH
| \ | BBITIOJIHSAETCS. OAHOKPATHO
1] 2 N4
" o ®
o
0 Y
18 | z 3HAYEHMSI CKOPOCTEN BCEX OCeH
‘Ii_____ 2 paBHbI 10%,
' 3HAYEHHS] YCKOPEHUM BCEX OCEM
6._ __3 ?‘ paBHBI 10%,
~ s JIIBUKECHUE 10 TPACKTOPUU
N7 BBITIOJIHAETCS. OAHOKPATHO
P N
4 ~ _5
F ————9
-
0 Y
19 | z 3HAYEHUSI CKOPOCTEU BCEX OCEH
8 - 7 paBHbI 2%,
| 3HAYCHUsI YCKOPEHUM BCEX OCEU
5 g‘ paBHbI 2%,
?_ - JBIDKEHUE 110 TPACKTOPUHU
4 ‘_ 2_,$ BBITIOJTHSAETCS OQHOKPATHO
1 2
(- ‘®
-
0 Y
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Ne dopma TpaeKTOpUu [TapameTpsl
Bap.
20 | Z F 3HAYEHUS CKOPOCTEH BCEX OCEH
5?_ _— ’6 paBHbI 5%, ) )
3HAYEHUs YCKOPEHHM BCEX OCEi
4‘_ E’ | paBHbI 1%,
| JBIDKEHHE 110 TPAEKTOPUH
1._ —_— E‘ | BBITIOJTHSAETCS OJTHOKPATHO
' ¢’
0 Y%
21 | Zj 3HAYECHUS CKOPOCTEH BCEX OceH
1 2 paBHBbI 5%,
o0 ——=0 3HAuEHHUs YCKOPEHHI Bcex oceil
| paBHbI 5%,
[ _+4, 8 JBIOKEHHUE 110 TPACKTOPHH
? | BBITIOJTHSACTCS OJTHOKPATHO
6 L _‘5
0 Y%
22 | 7 A 3HAYCHUSI CKOPOCTEH BCEX OCEH
6 5 paBHBI 10%,
T - ? 3HAYEHHsI YCKOPEHU# Beex oceit
I I paBubl 10%,
1 2 JBUKEHUE TI0 TPACKTOPUHU
®— + - ? : BBITIOJIHSIETCSL OTHOKPATHO
1
ST
0 Y%
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Ne dopma TpaeKTOpUu [TapameTpsl
Bap.
23 | Z 3HAYECHUS CKOPOCTEH BCEX OCeH
1 2 4 paBHbI 2%,
* / ’ 3HAYEHUSI YCKOPEHHUU BCEX OCEM
/ paBHbI 2%,
/ JIBUXKEHUE 110 TPACKTOPUU
— -\I 7‘ BBITIOJIHSAETCS. OAHOKPATHO
¥ 3
e
0 Y
24 | 7z A 3HAYEHUs CKOPOCTEN BCEX OCEU
6 7 paBHBI 2%,
@ ——9 3HAYEHUS YCKOPEHHUI BCEX OCCH
| | paBHbI 1%,
2 ‘_ . _+4~ 8 JBIXKEHUE 110 TPACKTOPUU
BBITIOJIHAETCSI OAHOKPATHO
I
1 2 3
*~—-o——-9
-
0 Y
25 |z 3HAYEHUSI CKOPOCTEN BCEX OCel
1 2.6 4 paBHbI 1%,
. ® 3HAYEHUS YCKOPEHUM BCEX OCEM
| N\ /‘f | paBHBI 1%,
| N\ | JBIDKCHUE 110 TPACKTOPUHU
| /X\ | BBITIOJTHSAETCSI OJHOKPATHO
sl/ O 7|.5
-
0 Y
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2.2 JIu"eriHOe NBM)KEHHUE MaHUITYISTOpa

[enb mabopaTopHOit pabOThl — HaNKcaTh nporpammy Ha sizbike KRL,
3/IAI0IIYI0 IBUKEHUE MAaHUMYJISITOpa U UcTionb3yronryto pynkiuu LIN.

Oynkuust LIN noxoxka Ha ¢yskuuio PTP, ornuune B TOM, 4TO B
NEPBOM CJIy4yae KOHEYHOE 3BE€HO JBWXKETCS MO MNOpsIMOM JIMHUMU.
Orpannuennem Qynkuuu LIN u dpynkinuun CIRC sBnsercst To, 4To HEIb3s
MPOBECTH JIMHUIO U3 OJHOM YETBEPTH CUCTEMbI KOOPJIUHAT B APYIYIO T.K.
MEHSIIOTCSl 3HaKH, a 3TO HEJIOMYCTUMO — CM. puc. 2.2.1,

(200,600) (%00,-400)

LIN

(80,-90) (80,-560)
(250,650) (250,70) LIN

Puc. 2.2.1 JlomycTumble iepeMeIieHrs padoyero oprana MaHUITyJIsToOpa B
cucteMe koopauHat XOY

Jliist Toro, yToOBl PEMIMTH NAHHYIO POOJIEMY, HYKHO HCIOJIb30BATh

PTP nociie kaxxaoro nepexoja U3 OJJHOM YETBEPTU CUCTEMbI KOOPJAUHAT B

APYI'YHO.
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Paccmorpum  mpumep nmporpaMmbl, B KOTOPOM  HWHCTPYMEHT
MaHUIYJISITOpa HUKIWYHO «pucyeT» kBaapar. Ilocime Toro, kak poOOT
COBEpPIIUT 6 TMOBTOPEHHM OJHOW M TOW KE€ TPACKTOPUM JBUKECHHS,
MIPOU30UAET BBIXOJ U3 LIUKJIA.

[lepen TeM Kak «puCOBaThb» KBAAPAT, MAHUMIYJSTOP MPUMET
nosnoxenne HOME. HOME — sto ctpykTrypHas nepemennas tumna AXIS,
KOTOpasi XpaHUT B ceOe yriibl MOBOPOTa KakaA0W ocu. B nanpHeiiiiem 310
MOJIOKEHUE OyJeM CUMTaTh HayajdbHbIM. MHULMAIM3AIMS CKOPOCTEH U
YCKOpeHMI mpousBoautcs ¢yHkiuerdn BAS(), B kadecTBe mapameTpa
ucnons3yetcss #INITMOV — 570 o3Hauaer, 4To BCE€ CKOpPOCTH U
YCKOPEHHUS IPUMYT MaKCUMaJIbHbIE 3HAYCHMUSI.

DEF TEST 1 ()
EXT BAS (BAS COMMAND :IN,REAL :IN) ;OnmcanHme BAS ()
DECL AXIS HOME
INT I
INT FL

BAS (#INITMOV,0) ;MVMHMIMAIKB3ALUSICKOPOCTEN

HOME={AXIS: Al 0,A2 -90,A3 90,24 0,A5 30,A6 0}
FL = 1

PTP HOME ;IllepeMemaeMCsa B HaudaJIbHOE IIOJIOXEHME
WAIT SEC 2

LOOP

LIN {X 500,Y -100,2z 500,A 0,B 0,C 0O}
WAIT SEC 1

LIN {X 500,Y 100,2Z 500,A O0,B O0,C O}
WAIT SEC 1

LIN {X 500,Y 100,2Zz 700,A O0,B O0,C O}
WAIT SEC 1

LIN {X 500,Y -100,2z 700,A O0,B 0,C 0}
WAIT SEC 1

IF FL > 6 THEN

EXIT
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ELSE
FL = FL + 1 ;YBeauumpaeMm ¢Jjar Ha 1
ENDIF
ENDLOOP
END

IIpy nNWMHEMHOM JABMXKEHHM CKOPOCTh 33aJaeTCs € MNOMOUIBIO
cucremuoi nepemernoit $VEL.CP, a yckopenune — $ACC.CP.,

CkopocTh ykaspiBaeTcsa B M/c (ctanmaptHoe 3HadeHue 2.0000), a
YCKOpPEHHE B M/c? (ctanmaptHoe 3HaueHue 2.300000).

B crnenyromem npumepe pabouuii opraH MaHUIYJIATOPA «PUCYETH
cunycouny B 1uiockoctd YOZ (ckopocTh ABWKEHHUS MaHumysstopa 0.2
M/C).

DEF test 3()
EXT BAS (BAS COMMAND :IN,REAL :IN)
DECL AXIS HOME
BAS (#INITMOV, 0)
HOME={AXIS: Al 0,A2 -90,A3 90,A4 0,A5 0,A6 0O}
$APO.CVEL=100
SVEL.CP=0.2 ;CKOPOCTBL JIMHEMHOTO IBMXEHUS
PTP HOME ;BCO run
PTP {X 500,Y 0,2 700,A 0,B 90,C 0}
LIN {X 500,Y 100,Z2 800} C VEL
LIN {X 500,Y 300,Z2 600} C VEL
LIN {X 500,Y 500,z 800} C VEL
LIN {X 500,Y 700,Z2 600} C VEL
LIN {X 500,Y 900,z 800} C VEL
PTP HOME
END
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[Tocie BBIMOJIHEHUS JAHHOTO KOJIa MOJYyYUM TPACKTOPUIO JBUKEHHUS,
HaroMUHAaIIIY10 rpaduk QyHKIIUU CUHYC — CM. puC. 2.2.2.

(900,800) (500,800) (100,800) 7.4

(700,600) (300,600)

Y 0

Puc. 2.2.2 Tpaektopusi ABMKEHUs pab0Yero opraHa MaHUIyJISITOpa

B nmanmnom npumepe wucnonwizoBaics mnapamerp C VEL. C VEL
MO3BOJISIET CKPYIVIUTh JIMHUIO, HMAYIIYIO OT OJHOM TOYKH K APYromu.
MakcumanbHOe 3HadueHue 3toro napamerpa paBaHo 100. s ero 3amanus
HYXKHO oOpaTtuThes K anemenTy CVEL cucremuoii ctpykrypsr SAPO:

SAPO.CVEL=100

3aganue: Hanucath nporpamMmy Ha sa3bike KRL, 3amaromryro
NBIKEHHE paboyero opraHa MaHUNYJISATOpa IO TPACKTOPUH B
COOTBETCTBMM C HOMEpPOM BapuaHTa 3ajaHust (tabmuma 2.2.1) wu
ucnoap3ytomryo Bei30Bbl GyHKIM PTP u LIN. [ITpuxoBsiMu JTUHUAMU
Ha PUCYHKax TpaeKTOpWil 3ajaHuil 0003HA4Y€HBbI BHI3OBBI (QyHKIUN PTP,
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CIUIOIIHBIMU JUHUSIMHA — BbI3OBBI GyHKIMU LIN. Tlpum muxkmmaaOM
JNBI)KEHUU paboyero opraHa IO TPACKTOPUU TOCIE JOCTHKEHUS €€
nociaegHed Touku BbimoJiHsgeTcs BbI3oB  GyHkiuu  WAIT, 3arem
MPOUCXOJUT TIEPEXO0] B MEPBYIO TOUKY, UCTOJIb3Ys BbI30B (yHKIMu PTP.
[MKIMYHOE ABMXKEHUE PEATU3YETCA UKIOM ¢ mapamerpom FOR.

Tabnuua 2.2.1 — BapuaHThl 3a1aHuii

Ne dopma TpaeKTopuu [TapameTpsl

1 Z 3HAYEHUSA CKOPOCTEN BCEX OCEU
paBHbI 1%,

3HAYEHHSI YCKOPEHUM BCEX OCEMN
paBHBI 1%,

JBIXKEHUE 110 TPACKTOPHUHU
BBITIOJTHAETCS] IUKJIMYHO 3 pasa,
C May3aMU MO 2 CEeK. MEXY
IUKJIaMU

2 Z 3HAYECHUS CKOPOCTEM BCEX OCEU
1 2 3 paBHbI 1%,

o0 — 3HaYEeHHs YCKOPEHHH BCEX OCel
paBubI 10%,

7 4,8 IBUKEHHE 110 TPACKTOPUHU
BBITIOJIHSIETCS] IUKJIMYHO 4 pasa,
c may3amu 1o | cex. Mexnay
[UKJIaMU
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dopma TpaeKTopuu

[TapameTpsl

z)

5 6
*r—o

3HAUYECHUSI CKOPOCTEM BCEX OCEU
paBHbI 1%,

3HAYEHUS YCKOPEHHUU BCEX OCEM
paBHbI 2%,

JIBU>KEHUE 110 TPACKTOPUU
BBITIOJIHSAETCS HUKINYHO 4 pa3sa,
C Iay3aMu Mo 2 CEeK. MEXIY
UKJIaMU

3HAYE€HUs CKOPOCTEUN BCEX OCEH
paBHbI 5%,

3HAYEHUs YCKOPEHUM BCEX OCEH
paBHbBI 1%,

JIBUKEHHE 10 TPACKTOPUH
BBITIOJIHSETCS] HUKINYHO 4 pa3sa,
C IIay3aMH 10 3 CEK. MEXY
AKJIAMHU

3HAYE€HUs CKOPOCTEUN BCEX OCEH
paBHbI 1%,

3HAYCHUs YCKOPEHUM BCEX OCEU
paBHBI 1%,

JIBUKEHHE 10 TPACKTOPUH
BBITIOJIHSCTCS IUKIIMYHO 3 pasa,
C rmay3amu no 1 cex. Mexay
UKJIaAMH
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dopma TpaeKTopuu

[TapameTpsl

Zj

3HAUYECHUS CKOPOCTEM BCEX OCEU
paBHbI 5%,

3HAYCHUSI YCKOPEHHUM BCEX OCEU
paBHbI 5%,

JIBU>KEHUE 110 TPACKTOPUU
BBITIOJIHAETCS] IUKJIMYHO 2 pasa,
C rmay3amu no | cex. Mexay
UKJIaMU

Zj

11 2,
& —

3
1] 2,6 4
o——@
5
3
6 4
5

o

3HAYEHUS CKOPOCTEN BCEX OCEU
paBHbI 2%,

3HAYEHHS] YCKOPEHUM BCEX OCEM
paBHbI 2%,

JBIXKEHUE 110 TPACKTOPUHU
BBITIOJTHAETCS HUKINYHO 3 pasa,
C Tlay3aMH 10 2 CEK. MEXKY
IUKJIaMU

3HAYEHUS CKOPOCTEN BCEX OCEM
paBHbI 5%,

3HAYEHUs YCKOPEHUH BCEX OCEH
paBHbI 5%,

IBUKEHHE 110 TPACKTOPUHU
BBIIIOJIHSIETCS. HUKJIMYHO 2 pasa,
C IIay3aMHu 10 2 CEK. MEXIY
UKJIAMU
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dopma TpaeKTopuu

[TapameTpsl

S

3,7

3HAYEHUS CKOPOCTEN BCEX OCEU
paBHbI 1%,

3HAYEHUS YCKOPEHHUU BCEX OCEM
paBHbI 1%,

JIBU>KEHUE 110 TPACKTOPUU
BBITIOJIHAETCS] IUKJIMYHO 3 pasa,
C mmay3amu no | cex. Mexay
UKJIaMU

10

Z\

3HAYE€HUs CKOPOCTEUN BCEX OCEH
paBHbI 1%,

3HAYCHUS YCKOPEHUM BCEX OCEU
paBHbI 1%,

JIBH>KEHUE 110 TPACKTOPUHU
BBITIOJIHSETCS] HUKIINYHO 2 pasa,
C Tlay3aMH 110 2 CEK. MEXKIY
10070:9) 205

11

3HAYE€HUs CKOPOCTEHN BCEX OCEH
paBHbI 2%,

3HAYEHUS YCKOPEHUM BCEX OCEM
paBHBI 2%,

JIBH>KEHUE 110 TPACKTOPUU
BBITIOJIHSETCS HUKINYHO 4 pasa,
C mmay3amu no | cex. Mexmay
HUKJIaMU

43




Bap.

dopma TpaeKTopuu

[TapameTpsl

12

4

-
Y

3HAUYECHUS CKOPOCTEM BCEX OCEU
paBHbI 1%,

3HAYEHUS YCKOPEHHUU BCEX OCEM
paBHbI 1%,

JIBIXKEHUE 110 TPACKTOPUU
BBITIOJIHAETCS] HUKINYHO 4 pasa,
C Tay3aMH 10 3 CEK. MEXy
UKJIaMU

13

Z)

&

&

-
Y

3HAYECHUSI CKOPOCTEM BCEX OCEU
paBHbI 2%,

3HAYCHUS YCKOPEHUM BCEX OCEN
paBHbI 1%,

JIBH)KEHUE 110 TPAEKTOPUHU
BBITIOJIHAETCS HUKJIMYHO 3 pasa,
C IIay3aMHu 110 5 CEK. MEXKIY
UKJIaMU

14

5

\
7
5

2 3
| 5
I
6
4 6
rd
3\ 5
2 4
V%

-
Y

3HAYEHUS CKOPOCTEU BCEX OCEM
paBHbI 1%,

3HAYEHUs YCKOPEHUH BCEX OCEM
paBHbI 1%,

IBUKEHHE 110 TPACKTOPUU
BBIIIOJIHSIETCS. HUKJIMYHO 2 pasa,
c may3amu 1o | cek. Mexnay
UKJIAMU
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Bap.

dopma TpaeKTopuu

[TapameTpsl

15

Zia

5 6

¢
4‘ 3

3HAYEHUS CKOPOCTEN BCEX OCEU
paBHbI 2%,

3HAYEHUS YCKOPEHHUU BCEX OCEM
paBHbI 2%,

JIBU>KEHUE 110 TPACKTOPUU
BBITIOJIHSAETCS] HUKINYHO 3 pasa,
C rmay3amu no | cex. Mexay
UKJIaMU

16

Z\

‘M
¢

3HAUYECHUSI CKOPOCTEM BCEX OCEH
paBHbBI 1%,

3HAYEHHSI YCKOPEHUM BCEX OCEM
paBHbI 1%,

JIBUKEHHE IO TPACKTOPUH
BBITIOJIHAETCS IUKIWYHO 4 pasa,
C IIay3aMHu 110 3 CEK. MEXAY
UKJIaMU

17

Z
1

2,6

3HAYE€HUs CKOPOCTEUN BCEX OCEH
paBHbI 1%,

3HAYCHUs YCKOPEHUM BCEX OCEU
paBHBI 1%,

JIBH>KEHUE 110 TPACKTOPUU
BBIITOJIHAETCS UKJINYHO 3 pasa,
C IIay3aMHu 10 3 CEK. MEXIY
HUKJIaMU
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Bap.

dopma TpaeKTopuu

[TapameTpsl

18

3HAUYECHUS CKOPOCTEM BCEX OCEU
paBHBI 10%,

3HAYEHUS YCKOPEHHUU BCEX OCEM
paBHBI 10%,

JBI>KEHUE 110 TPACKTOPUU
BBITIOJIHSAETCS] HUKINYHO 4 pa3sa,
C rmay3amu no | cex. Mexay
UKJIaMU

19

3HAYEHUS CKOPOCTEN BCEX OCEU
paBHBI 2%,

3HAYEHUs YCKOPEHUM BCEX OCEH
paBHbI 2%,

JBH>KEHUE 110 TPACKTOPUU
BBITIOJTHSAETCS HUKINYHO 3 pasa,
C Tlay3aMH 10 2 CEK. MEXKY
HAKJIaMHU

20

3HAYEHUS CKOPOCTEU BCEX OCEM
paBHbI 1%,

3HAYCHUs YCKOPEHUM BCEX OCEU
paBHbI 1%,

JIBUKEHHE 110 TPACKTOPUHU
BBINIOJIHSIETCS. HUKJIMYHO 4 pa3a,
C Tay3aMH 10 3 CEK. MEXy
UKJIaMU
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No dopma TpaeKTopuu [TapameTpsl
Bap.

21 | z A 3HAYEHUsI CKOPOCTEN BCEX OCEU
2 6 paBHbI 1%,
| 3HAYEHUS YCKOPEHHUU BCEX OCEM
4‘ 3’ paBHbI 1%,
JIBU>KEHUE 110 TPACKTOPUU
1. 2 ‘ BBITIOJIHSIETCS] IUKJIMYHO 3 pasa,
C Iay3aMu Mo 2 CEeK. MEXIY
.3 .? UKJIaMU
0 Y%
22 | Z 3HAYEHUSI CKOPOCTEN BCEX OCeH
11_ 2 paBHBI 10%,

3HAYEHUS YCKOPEHUM BCEX OCEM
paBHBI 10%,

36 JIBH>KEHUE 110 TPACKTOPUU
BBITIOJIHAETCS HUKINYHO 4 pasa,
C may3aMu 1o 1 cek. Mmexay

4 5 IUKJIaMU
-
0 Y
23 | Z 3HAYEHUSI CKOPOCTEN BCEX OCeH
1 2 4 paBHbI 2%,

3HAYEHUSI YCKOPEHUM BCEX OCEU
| paBHbI 2%,

| IBUKEHHE 110 TPACKTOPUU

| BBITIOJIHSIETCS] IUKJIMYHO 4 pasa,
| c may3amu 1o | cek. Mexnay

3 UKJIAMU
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Bap.

dopma TpaeKTopuu

[TapameTpsl

24

Z\
1

|
5

&—30—3?
6 |

4,7

3HAUYECHUS CKOPOCTEM BCEX OCEU
paBHbI 1%,

3HAYEHUS YCKOPEHHUU BCEX OCEM
paBHbI 1%,

JIBU>KEHUE 110 TPACKTOPUU
BBITIOJIHAETCS] HUKINYHO 4 pasa,
C Tay3aMH 10 3 CEK. MEXy
UKJIaMU

25

3HAYE€HUs CKOPOCTEUN BCEX OCEH
paBHbI 1%,

3HAYEHHS] YCKOPEHUM BCEX OCEM
paBHbBI 1%,

JBIXKEHUE 110 TPACKTOPUHU
BBITIOJTHAETCS] IUKJIMYHO 3 pasa,
C may3amMu 1o | cek. Mexnay
IUKJIaMU
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2.3 KpyroBoe IBM)KEHHE MaHUITYJISTOpA

[enb mabopaTopHOi pabOThl — HaNKcaTh nporpammy Ha sizbike KRL,

3aJaI0IIYyI0 JIBUKCHUE MaHUNYJIsITOpa U ucnonb3yromyo GyHkiun CIRC.

YtoObl BBINOJHUTH ABWXKEHHUE pabOYero opraHa MaHUMYJSTOpa IO

OKPY>KHOCTH, dJUTUIICY WU ayre, ucnonb3ytot ¢pyukiuio CIRC. 3nauenus

CKOPOCTHU U YCKOpeHUs 3aAaroTcs anamorudno ¢pyukimu LIN.

BezoB ¢yskiun CIRC HemHOro cxox ¢ BbizoBaMu pyHkuuit PTP u

LIN 3a uckiaroueHUEM TOT'O, 4TO B (I)YHKHI/IIO IepeaAar0OTCA KOOPpAHUHATHI

ABYX TOYCK. HepBaﬂ TOYKa «BCIIOMOI'aTCJIbHAsA», 4 BTOPAsd «KOHCUYHAM).

Takxe, mociie 3TUX JBYX Touek, 3amaercsa mnapameTp CA, KOTOpPBIM

XapaKkTepu3yeT yroy Ayru (cM. puc. 2.3.1).

BcnomorarensHan TOYES |

| CA>0° I CA<0° I

DAKTHUUECKARA KOHEUHARA
TOUKa

BcnomorateneHan

X

KoHeyHan
TouEa

KoHeuyHan H\\
TOUKA |

/ )

)

DaKTUYECKaA KOHEYHAR /kJ

TOJYEA
7 CA = -235°

Ha4yansHanA Touka HavaneHas Touka

Puc. 2.3.1 3amanue IuHBI IyTH OKPYKHOCTH C TOMOIIBIO napameTpa CA

Hauanbnast Touka ayru 3amaercst BeinmosHeHueM QyHkiuu LIN wim

PTP, a ocransnsie Toukn — pyHkuei CIRC.
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Hanpumep, «Hapucyem» okpyx HOCTh auameTpom 500 B MIOCKOCTH

YOZ paboyuM opraHoM MaHUITyJIsITOpA:

DEF test 2 ()

EXT BAS (BAS COMMAND :IN,REAL :IN)

DECL AXIS HOME

INT I

SBASE = $SWORLD

STOOL = SNULLFRAME

BAS (#INITMOV, 0)

HOME={AXIS: Al 0,A2 -90,A3 90,24 0,A5 0,A6 0}

FOR I=1 TO 6
SVEL AXIS[I] = 100 ;Cxopoctu BCex ocem 100%
ENDFOR
SVEL.CP=0.5
PTP HOME

PTP {X 500,Y 250,z 1000,A 0,B 90,C 0} ;HauamnpHasg TOUKa
LOOP
CIRC {X 500,Y 0,2 750},{X 500, Y 250, Z 500}, CA 360

ENDLOOP

END

HpI/I BBIIIOJITHCHUNX OAHHOI'O KOJda MblI IIOJIYYUM TPACKTOPHUIO

JBM)KEHUS pabovero opraHa B BUJE OKPYKHOCTH, H300pakKE€HHYIO Ha pUC.
2.3.2.
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HayaneHanA Touka
(260, 1000)

NononHWTENEHAA TOUKS
(0,750
CA- 360

(250,500)

KoHeyHan Touka

Y

Puc. 2.3.2 Tpaektopust ABM)KEHUs pab0Yero opraHa MaHUIYJISITOpa

YtoObl «HapucOBaTh» pabOUYUM OPraHOM MAHUIYJSITOpa OBaj
Kaccunu, HyxHo wucnoinb3oBath C_VEL. Crepyroumii npumep

JIeMOHCTpUpyeT wucnojibzoBanue mnapamerpa C _VEL coBmectHo ¢
¢ynkuueit CIRC — puc. 2.3.3.

DEF test 4()

EXT BAS (BAS COMMAND :IN,REAL :IN)

DECL AXIS HOME

BAS (#INITMOV,0) ;Initialization of velocities
HOME={AXIS: Al 0O0,A2 -90,A3 90,A4 0O0,A5 0,A6 O}
$APO.CVEL=100

PTP HOME ;BCO run

PTP {X 500,Y 0,Z 800,A 0,B 90,C 0}

LOOP
CIRC {X 500,Y 100,%Z 700},{X 500,Y 200,Z 800}, CA 180
C VEL
CIRC {X 500,Y 300,z 700},{X 500,Y 400,z 800}, CA 180
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CIRC {X 500,Y 300,z 900}, {X 500,Y 200,z 800}, CA 180
C VEL
CIRC {X 500,Y 100,z 900}, {x 500,Y 0,Z 800}, CA 180
WAIT SEC 4
ENDLOOP
END

|

(100,900) (300,900)

0,800
( ) (400,800)

(100,700} (300,700)

e
0 Y

Puc 2.3.3 Tpaektopusi ABUKEHHS pabOYero oprana

YToObI IPOBECTHU MPSAMBIC TUHUUA MEXKAY JTBYMSI OKPY>KHOCTSIMHU, ObLIT
HCII0JIb30BaH napameTp C VEL.

3aganue: HamucaTth nporpammy Ha s3pike KRL, 3amarortyro
IBIDKEHHWE pabodyero opraHa MaHMUIYJISITOpa IO TPACKTOPUU B
COOTBETCTBHM C HOMEpPOM BapuaHTa 3afaHus (tabmumma 2.3.1) wu
ucrnonp3yromyto Bb3oBel (yHkIuA PTP, LIN u CIRC. HtpuxoBsiMu
JUHUSIMA Ha PUCYHKaX TPACKTOPUU 3aJaHUid O0O0O3HAUYEHBI BBI3OBHI
bynkuuit PTP, crutomabiMu nmuausMu — Bbi3oBbl GyHKIm LIN u CIRC.
[Ip¥ OUKIMYHOM JBMXKEHHWU paboyero opraHa Mo TPaeKTOPUM TOCTe
JTOCTHIKEHHS €€ TIOCTeIHeM TOYKU BBITIOMHsAETCS BhI30B (yHKimu WAIT,
3aTe€M MPOUCXOJUT MEePEX0/ B MEPBYIO TOUKY, UCIOJB3Ys BbI30B (DYHKIIUH
PTP. [luknuuHoe IBMXEHUE pealiu3yeTcs HUKIoM ¢ mapamerpom FOR.
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Ta6nuna 2.3.1 — BapuanTsl 3aganuii

dopma TpaeKTopuun

[TapameTpsbl

3,6 4

3HAYEHUS CKOPOCTEU BCEX OCEU
paBHbI 2%,

3HAYE€HUs YCKOPEHUM BCEX OCEU
paBHbI 2%,

JBUKEHUE TI0 TPACKTOPUU
BBIMOJTHSIETCS LIMKJIMYHO 3 pasa, C
nays3amu 1o 1 cek. Mexny
[UKJIaMU

5 4,8

3HAYEHUS CKOPOCTEU BCEX OCEU
paBHbI 1%,

3HAYCHUs YCKOPEHUM BCEX OCEU
paBHbI 1%,

JBIDKEHUE TI0 TPACKTOPUH
BBITIOJIHAETCS] IUKJIMYHO 4 pasa, ¢
nay3amHu 1o 3 ceK. MEexXy
[UKJIaMU

3HAYEHUS CKOPOCTEU BCEX OCEH
paBHBI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEH
paBHbI 1%,

IBUKEHUE 110 TPACKTOPUU
BBINOJIHSAETCS IUKJIMYHO 3 pasa, ¢
ray3amu 1o 3 ceK. MEXIy
LHUKJIAMU
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dopma TpaeKTopuu

[TapameTpsbl

Zj

3HAYE€HUsI CKOPOCTEMN BCEX OCEM
paBHbBI 10%,

3HAYEHUS YCKOPEHUM BCEX OCEM
paBHbBI 10%,

JBUKEHHE 10 TPACKTOPUH
BBITIOJIHAETCS] HUKINYHO 4 pasa, ¢
nays3amu 1o 1 cek. Mexnay
UKJIAMU

3HAYEHUSI CKOPOCTEU BCEX OCEU
paBHbI 2%,

3HAYEHUS YCKOPEHUM BCEX OCEH
paBHBI 2%,

JIBUKECHUE T10 TPAEKTOPHUHU
BBITIOJIHAETCS HUKJIMYHO 3 pasa, ¢
May3aMHu 10 2 CEK. MEKIY
HUKJIaMHA

3HAYEHUS CKOPOCTEU BCEX OCEH
paBHBI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEM
paBHbI 1%,

IBUKEHUE 110 TPACKTOPUU
BBINOJIHSAETCS IUKJIMYHO 4 pasa, ¢
nay3aMHu 10 3 CeK. MEeXIy
LHUKJIAMU
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dopma TpaeKTopuu

[TapameTpsbl

ZzZ
ia 7
S 6

1 3

1 2
¢

3HAYE€HUSI CKOPOCTEMN BCEX OCEH
paBHbI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEHN
paBHbI 1%,

JBUKEHHE IO TPACKTOPUH
BBINOJIHAETCS IUKIMYHO 3 pasa, ¢
May3aMHu 10 2 CEeK. MEXIY
UKJIAMU

0
z
11_____3’
4 3,7
5> 6>

0 Y

3HAYE€HUSI CKOPOCTEMN BCEX OCEM
paBHbBI 10%,

3HAYEHUS YCKOPEHUM BCEX OCEH
paBHbBI 10%,

JBHKECHUE I10 TPACKTOPHUU
BBITIOJIHAETCS HUKINYHO 4 pasa, ¢
nay3amu o | cek. Mexnay
IUKJIAMU

3 5
1] 2
) 4,6
0 ™y

3HAYE€HUsI CKOPOCTEMN BCEX OCEH
paBHBI 2%,

3HAYEHUS YCKOPEHUM BCEX OCEM
paBHBI 2%,

JBHKECHUE T10 TPAEKTOPHUHU
BBINOJIHAETCS IUKIUYHO 4 pasa, ¢
nays3amu 1o 1 cek. Mexnay
UKJIaMU
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Bap.

dopma TpaeKTopuu

[TapameTpsbl

10

3,6

3HAYE€HUsI CKOPOCTEMN BCEX OCEM
paBHbI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEHN
paBHbI 1%,

JBUKEHUE TI0 TPACKTOPUHU
BBITIOJIHAETCS] IUKJINYHO 4 pasa, ¢
ray3aMHu 10 3 CEeK. MEeXIY
UKJIaMU

11

3HAYE€HUSI CKOPOCTEMN BCEX OCEM
paBHBI 1%,

3HA4YCHUs YCKOPEHUM BCEX OCEM
paBHbI 1%,

IBUKEHHE T10 TPACKTOPUH
BBIMOJIHAETCS IUKJIMYHO 3 pasa, ¢
ray3aMHu 10 2 CEeK. MeXIY
UKJIaMU

12

ha On

3HAYE€HUs CKOPOCTEMN BCEX OCEH
paBHbI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEM
paBHbI 10%,

JBUKCHUE 10 TPACKTOPUHU
BBINOJIHAETCS IUKIIUYHO 4 pasa, ¢
rnays3amu 1o 1 cek. Mexnay
UKJIaMU

56




Bap.

dopma TpaeKTopuu

[TapameTpsbl

13

Z)

4

3HAYE€HUS CKOPOCTEM BCEX OCEH
paBHbI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEHN
paBHbI 2%,

JBUKEHHE IO TPACKTOPUH
BBINOJIHAETCS IUKIIMYHO 4 pasa, ¢
May3aMHu 10 2 CEeK. MEXIY
UKJIAMU

14

3HAYECHUSI CKOPOCTEM BCEX OCEH
paBHbI 5%,

3HA4YCHUs YCKOPEHUM BCEX OCEU
paBHbI 1%,

JIBUKEHHE 10 TPACKTOPUH
BBITOJIHAETCS IUKIIMYHO 4 pasa, ¢
1ay3amu Mo 3 CeK. MEXIY
UKJIAMU

15

Z
1

2,6

3HAYEHUS CKOPOCTEU BCEX OCEH
paBHBI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEM
paBHbI 1%,

JBHKECHUE T10 TPAEKTOPHUHU
BBITOJIHSAETCS IUKJIMYHO 3 pasa, ¢
rnay3amu no 1 cex. Mmexuay
LAKJIaMHA
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Bap.

dopma TpaeKTopuu

[TapameTpsbl

16

Zh 5

3 4,7

3HAYE€HUSI CKOPOCTEM BCEX OCEH
paBHbI 5%,

3HAYEHUS YCKOPEHUM BCEX OCEMN
paBHbI 5%,

JBUKEHHE IO TPACKTOPUH
BBITIOJIHAETCS IUKJIMYHO 2 pasa, ¢
nays3amu 1o 1 cek. Mexnay
UKJIAMU

17

3HAYEHUSI CKOPOCTEU BCEX OCEU
paBHbI 2%,

3HA4YCHUs YCKOPEHUM BCEX OCEU
paBHBI 2%,

JBIKCHUE TI0 TPACKTOPUHU
BBITIOJIHAETCS] IUKJIMYHO 3 pasa, ¢
May3aMHu 10 2 CEK. MEKIY
[UKJIaMU

18

3HAYEHUS CKOPOCTEN BCEX OCEH
paBHbI 5%,

3HA4YCHUs YCKOPEHUM BCEX OCEU
paBHbI 5%,

JIBUKEHUE T10 TPAEKTOPHUHU
BBITIOJIHAETCS HUKJIMYHO 2 pasa, ¢
nay3aMHu 10 2 CEeK. MKy
HUKJIaMHA

58




Bap.

dopma TpaeKTopuu

[TapameTpsbl

19

3HAYE€HUsI CKOPOCTEMN BCEX OCEM
paBHbI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEM
paBHbI 1%,

JBUKEHHE IO TPACKTOPUH
BBITIOJIHAETCS] IUKJIMYHO 3 pasa, ¢
nays3amu 1o 1 cek. Mexnay
UKJIAMU

20

3HAYE€HUSI CKOPOCTEMN BCEX OCEH
paBHbI 1%,

3HA4YCHUs YCKOPEHUM BCEX OCEU
paBHbI 1%,

JIBUKEHHE 10 TPACKTOPUH
BBITIOJIHSETCS IUKIIMYHO 2 pasa, ¢
ray3aMHu 10 2 CEeK. MeXIY
UKJIAMU

21

3HAYEHUS CKOPOCTEU BCEX OCEH
paBHBI 2%,

3HAYEHUS YCKOPEHUM BCEX OCEM
paBHbI 2%,

JBHKECHUE T10 TPAEKTOPHUHU
BBINOJIHAETCS IUKIUYHO 4 pasa, ¢
rays3amu 1o 1 cek. Mexnay
LAKJIaMHA
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Bap.

dopma TpaeKTopuu

[TapameTpsbl

22

3HAYE€HUsI CKOPOCTEM BCEX OCEH
paBHbI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEHN
paBHbI 1%,

JBUKEHUE TI0 TPACKTOPUHU
BBITIOJIHAETCS] IUKJINYHO 4 pasa, ¢
ray3aMHu 10 3 CEeK. MEeXIY
UKJIaMU

23

3HAYE€HUsI CKOPOCTEM BCEX OCEH
paBHbI 2%,

3HAYCHUs YCKOPEHUM BCEX OCEU
paBHbI 1%,

IBUKEHHE T10 TPACKTOPUH
BBINOJIHSAETCS IUKIIMYHO 3 pasa, ¢
May3amu M0 5 CEK. MEXIY
UKJIaMU

24

3HAYE€HUs CKOPOCTEMN BCEX OCEH
paBHbI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEM
paBHbI 1%,

JIBHKEHUE 10 TPAEKTOPHUHU
BBIMOJIHSETCS IUKJIMYHO 2 pasa, ¢
rnays3amu 1o 1 cek. Mexnay
HUKJIaMHA
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Ne dopma TpaeKTOpun [TapameTpsl
Bap.
25 | Z A 3HAYE€HHUSI CKOPOCTEM BCEX OCeH

paBHbI 1%,

3HAYEHUS YCKOPEHUM BCEX OCEHN
paBHbI 3%,

JBUKEHUE TI0 TPACKTOPUHU
BBITIOJIHAETCS] IUKJINYHO 4 pasa, ¢
ray3amu mo 3 CeK. MEXIy
UKJIaMU
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Cnucok nuTeparypbl

1) Uarepuer pecypc. POBOTOTEXHUKA N ABTOMATU3ALIA
http://www.kuka-robotics.com/russia/ru

2) Unarepuerpecypc: KUKA Industrial Robot  http://www.kuka-
Industries.com/de/career/

3) Uurtepuer pecypc: WIKIKUKA.
https://en.wikipedia.org/wiki/KUKA
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