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1. HEJIA U 3AJJAYH U CHHUTIJIINHBI

1.1. Hean aucuMnIMHbI

Ilempro  OCBOEHHsSI AMCIUMIUIMHBI  «ABTOMAaTM3alMs M yIPAaBJICHUE
MIPOU3BOACTBEHHBIMH IpOLIECCAMU» SIBISAETCA (POPMHUPOBAHHUE Yy OOyYaroLIUXCs
KOMILJIEKCA TEOPETUYECKUX 3HAHMKW M TMPAKTHYECKUX HABBIKOB B 00JacTH
aBTOMATH3aLNU IIPOU3BOJICTBEHHBIX IIPOLIECCOB c MCIIOJIb30BaHUEM
npoMblieHHbIX poOoToB KUKA, BKiIIOYass MOCTAaHOBKY 3ajad, pa3paboTKy
IporpaMMHOro  obecrneueHus s yHOpaBieHUss  poOOTU3MPOBAHHBIMU
KOMILJIEKCAMHU, IPUMEHSEMbIMU ISl CBAPKU KPYMHOTraOapUTHBIX KOHCTPYKIIUM.

1.2. 3agaun ocBOCHHUS TUCIUIIINHBI

N3yyenne mnpuHUIMNOB paboThl M KOHCTPYKTUBHBIX OCOOEHHOCTEH
npoMbinuieHHbIX po6oToB KUKA, npuMeHsieMbIX B CBApOYHOM IIPOU3BOICTBE

OcBoeHne METOJOB KHMHEMAaTHYECKOTO M JAMHAMUYECKOTO aHajau3a
MaHUMYJISIUOHHBIX POOOTOB

@opMUpPOBAHME YMEHHM IO IIOCTAHOBKE  33Ja4  aBTOMATU3alUH
TEXHOJIOTUYECKHUX IPOIECCOB POOOTHU3MPOBAHHOM CBapKU KpPYIMHOTa0apUTHBIX
KOHCTPYKIIUI

N3yuenue s3bIka MpOrpaMMUpPOBAHMS MPOMBINUIEHHBIX poboToB KUKA
Robot Language (KRL)

[IpuoOpeTeHue MpakTUYECKUX HABBIKOB Pa3pabOTKU  MPOrpaMMHOIO
oOecrieueHust 1)1 yIpaBjieHusl poOOTaMHU B 3alauax aBTOMaTU3UPOBAHHOM CBapKu

OcBoenue MeToJ0B O(dQIiaiiH-IPOrpaMMUPOBAHUSI U MOJEIUPOBAHUS C
ucroJib3oBaHueM nporpammuoro komiuiekca KUKA.Sim

dopmupoBaHHe KOMIETEHUUMH MO MHTErpalud  POOOTU3MPOBAHHBIX
KOMIUIEKCOB B IIPOU3BOACTBEHHBIE ITPOLECCHI

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE OIIOII
JuciumivHa «ABTOMaTH3alus M YIOPaBICHUE MPOU3BOACTBEHHBIMU
IpoLieCCaMM» OTHOCUTCS K JTUCUMIUIMHAM 4YacTH, (OpMUPYEMOH yYaCTHHUKAMHU
o0Opa3oBaTeIbHbIX OTHOLIEHUH (AMCLMIUIMHA 110 BbIOOPY) Os10Ka B1.

3. IIEPEYEHD IIVIAHUPYEMBbIX PE3YJIBTATOB OBYYEHUS 110
JUCIHHUITIIMHE
[Ipouecc wu3yyeHHs AUCUUIUIMHBI «ABTOMATH3allds W yIpaBJICHUE
MIPOM3BOJICTBEHHBIMHU TPOIIeCCaMU» HaIpaBlieH Ha (HOPMHUPOBAHHUE CIICTYIOIINX
KOMIIETECHIIUM

[1K-1 - CmocobeH  NpUMEHSATH  METOJIBI  MOJCIHPOBAHHS B
po¢eCCHOHAIILHON JISITCIIbBHOCTH
[IK-4 - Coocoben paspabaThiBaTh U HCIHOJIB30BaTh TEXHUYECKYIO

JOKYMEHTAIINIO B COOTBETCTBUU CO CrIeM(PUKOM 00pa30BaTEIbHON NpOrpaMMbl

Pe3yabTaThl 00yueHUs, XapaKTepUu3yloiimue

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETCHIIMHU

HK-1 3uare: [lpyHUMIBI  MOIENMpPOBAaHUS KUHEMAaTUKU U JUHAMHUKHU
IIPOMBIIIIEHHBIX  pOOOTOB  MeEToapl TPAaeKTOPHOTO  IJIAaHUPOBAHUS

JABWIKCHUSA MAHUITYJIATOPOB. OCHOBEBI CO3JaHuA I_II/I(prBBIX I[BOFIHPIKOB




PpOOOTH3MPOBAHHBIX KOMITJICKCOB

VYMmers:  PazpabarpiBaTh ~ MaTreMaTHYeCKHE  MOJCIHU  JABUKCHUS
MPOMBIIIIEHHBIX po0OTOB. MogenupoBare pabouue MpoLEcChl B
nporpaMMHOM  Komiuiekce KUKA.Sim. [IpoBoauth BupTyasibHbIE
WCIBITaHUS IPOrpaMM poOOTOB

Brnaners: MeTogaMu KHHEMAaTH4eCKOro aHaiu3a pPOOOTOTEXHUYECKUX
cucteM. HaBbikamMu paboTBl ¢ MNPOrpaMMHBIM OOECIEUeHUEeM JUIs
MOJIETUPOBAHUS u CUMYJISIIUN TexHonorusMu o pmnaitn-
IIPOrPaMMUPOBAHUS POMBIIUIEHHBIX pOOOTOB

1IK-4 3uate  TpeGoBaHuss K  TEXHHYECKOW  JIOKyMEHTAllUH  JUIS
poOOTOTEXHUYECKUX KOMIUIEKCOB  CTaHmapThl TpPOrpaMMHUPOBAHUS
npoMmebiieHHbIX poboTtoB KUKA Crpykrypy u mpaBuia ohopmMiIeHUsS
nporpamm Ha s3bike KRL

Ymetb: PazpabarbiBaTh TEXHHYECKOE 3aJaHHEC Ha aBTOMATH3AIHIO
MIPOU3BOACTBEHHBIX MIPOLIECCOB. Co3naBath MIPOTPAMMHYO
JOKYMEHTAIM0 s poOOTH3UpOBaHHBIX  cucteM.  Odopmisirh
TEXHOJIOTUIECKUE KapThl POOOTU3UPOBAHHON CBAPKU

Brnanets: HaBbikamu pa3paOOTKH MPOrpaMMHOTO OOCCTICUEHUS Ha SI3bIKE
KRL. Merogamu co3maHuss W BEACHUS TEXHUYECKOW JTOKYMEHTAIIUH.
HNHcTpymMeHTamMu aBTOMATH3UPOBAHHOTO MIPOCKTHPOBAHUS
POOOTOTEXHHUECKUX KOMILIEKCOB

4. OB BbEM JUCIHUITJIMHBI
OO6mrast TPyIOEMKOCTh JUCHUILIUHBI «ABTOMATH3allUs W YIPABJICHHE
MIPOU3BOJICTBEHHBIMU MPOIIECCAMM) COCTABIISIET 3 3.€.
Pacnpenenenuie Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSITUN
ouyHast popma o0y4eHust

Buner yaeGHoI paboTh Beero | Cemectpet
4acoB 8
AyAuTOpPHBIE 3aHATHS (BCEr0) 60 60
B Tom uucae:
Jlexuym 20 20
JlabopaTopusbie paboTsl (JIP) 40 40
CamocTrosiTesibHasi paboTa 48 48
Buibl MpOMEKYTOUYHOM aTTECTAIMHU - 3a4ET + +
OO6miast TPy 10€MKOCTb:
aKaJEMHUYECKHUE YaChl 108 108
3a4.e]I. 3 3
3a04Has ¢popma o0yueHus
. Bcero | Cemectpbl
Bunpr yue6HOM paboThI HACOB 10
AyIMTOpPHBIE 3aHATHS (BCEro) 20 20




B TtoMm uucie:

Jlekuun 8 8
JlaGoparopusie pabotsl (JIP) 12 12
CamocrosiTesibHasi pabora 84 84
Yacbl Ha KOHTPOJIb 4 4

Buabl npoMeXyTOYHON aTTECTAUM - 3a4ET + +

OO6mmast TPy 10€MKOCTb:
aKaJeMHUYECKHUE YacChl 108 108
3a4.e. 3 3

5. COAEPKAHUE JUCLHUATUIMHBI (MOYJIS)

5.1 Copep:xxanue pa3aenoB JAUCHUIUIMHBI W paclpeleseHue
TPYAOEMKOCTH IO BUAAM 3aHATHH
ouyHasi hopma o0y4yeHust
1-][\;(_:-1 HaumeHoBanue TeMsl Copepxanue pasjena Jlekn J;I:f" CPC B((;zrco,
1 Bgenenue B Hcropust pa3BUTHS IPOMBIIIIEHHOW pOOOTOTEXHUKH.
POOOTOTEXHUKY U Knaccudukarius mpoMsliuieHHbIX poboToB. O630p
MPOMBIIILICHHBIE po6otroB KUKA 1 ux nmpuMeHeHHe B CBAPOYHOM
po6oter KUKA Mpou3BOACTBE. TeXHUYECKUE XapaKTePUCTHKH POOOTOB 4 ] 8 20
KUKA mns nyrosoii ceapku (KR CYBERTECH arc,
KR QUANTEC). Obnactu npuMeHeHusL.
besonacHocTs npu paboTe ¢ pOOOTH3NPOBAHHBIMH
koMiuiekcamu. HopmatuBHbIe TpeGoBaHMSI.
2 Kunematuka u [Ipsmas u oOpaTHas KMHEMAaTHKa MAaHUITYJISITOPOB.
JIMHaAMMKa Meron [lenaButa- XaprenOepra. MaTpuipt
TIPOMBIIIIEHHBIX npeoOpa3zoBaHus KoopauHaT. CHCTEMBI KOOPAUHAT
poboTtoB po6ora KUKA (WORLD, BASE, TOOL, 4 8 8 20
ROBROOT). Pabouas 30Ha 1 cTereHN CBOOOBL.
Ocobennoctn 6-oceBbIX poboToB. [Inanuposanue
TpaeKTOpUi JBMKeHHsI. ONTUMU3AINS] IepeMElIeHUH.
3 ITocranoBka 3a1au AHanu3 TeXHONOTHYECKHUX MPOLECCOB CBApKHU. THIIBI
po6oTH3NpOBaHHOM CBAapHBIX COCIMHEHUIT AJIs1 KPyTTHOrabapUTHBIX
CBapKH KOHCTPYKIHI. BEIOOp THITa CBAPOYHOTO COSTMHEHUS U
KPYITHOT'a0ApUTHBIX MIPOCTPAHCTBEHHOTO MTOJOKSHUSI IIIBA.
KOHCTPYKIHIt IToaroToBKa KOHCTPYKTOPCKOH JTOKyMEHTAIIUH. 4 6 3 13
Pa3paboTka TEXHOJIOTMUECKOH KapThI IpoIiecca.
TpebGoBaHuMs K TOYHOCTH MO3UIIMOHUPOBAHUS IIPH
cBapke. Bbibop 060pyaoBaHus ¥ KOMIUIEKTAINH
POOOTOTEXHIHYECKOTO KOMILIEeKca (PoOoT,
MO3UIIMOHEPHI, CBAPOUHOE 000pYyIOBaHHE).
4 OcHOBBI ApxuTektypa nporpaMmHoro obecredenus KUKA
IPOrpaMMHPOBAHHUS (KR C4, KSS). [TyneT ynpasnenus smartPAD.
po6oroB KUKA. SI3b1k Crpykrypa nporpammsl Ha si3bike KRL (.src u .dat
KRL (aiter).
Ocnosuebie Tunbl ganHbix (INT, REAL, BOOL, CHAR)
U TIEpPEMEHHBIE.
Crneunanbsnbie Tansl (FRAME, POS, AXIS,
E6POS). Komannsr nepememienust (PTP, LIN, CIRC). 4 6 8 18
Tlapamerpsr aBmxenus (SVEL,
$ACC, $APO). Vpasistomuue crpykrypst (IF-THEN-
ELSE, FOR, WHILE, SWITCH).
Ioanporpammer U GpyHKIMU. PaboTa ¢ cucremoi
KOOPAUHAT U TOUKAMH.
CHHXpOHM3ALMS ¢ BHELIHUM 000pyJOBaHHEM
(11ppOBBIC BXOBI/ BBIXOIbI).
5 Pazpabotka IIporpaMmupoBaHue CBapOYHBIX TPACKTOPUMA. THUIIBI
HPOrPaMMHOTO IIBOB ¥ X NporpamMMHas peannsanus. Hactpoiika
obecrieyeHust st IapaMeTpoB CBApPKH B porpamme (TOK, HalpsDKEHUE, 2 6 8 16
CBApOYHBIX OIEparuit CKOPOCTb IOJJauyl IIPOBOJIOKH, PACXOJ Ta3a).
MHTerpanusi ¢ cBapoYHbIM 000py/I0BAaHUEM Uepe3




ArcTech naker. [IporpaMmMupoBaHue TO3UIIMOHEPOB U
BHemHNX ocelt (E1-E6). CHHXpOHHOE IBMKEHHE.
OnTtuMu3anys TPaeKTOPU U BPEMEHH IUKJIA.
O6paboTka npepriBaHui 1 omO0K. CucremMa
Oe3onacHOCTH. TecTHpoBaHHE U OTJIAJKa IPOTPaMM.

6 Oddaaitn- Beenenue B opduaiin- nporpammuposanue (OLP).
MIPOrpaMMHUPOBAaHUE U IIpeumyrectea OLP. Pabota ¢ mporpaMMHBIM
MOJICIIUPOBAHUE. komiuiekcom KUKA.Sim. MuTepdeiic mporpamMMsi.
KUKA.Sim Co3znanue BUPTyalnbHOU Mojenu paboueil saeiku.
Nmnopt CAD-mopeneii. MoaenupoBaHHe CBAPOYHBIX
TIPOLIECCOB.
IIporpamMmupoBanue TpacKTOpUi B CUMYJIATOPE. 2 6 8 16
IIpoBepka TOCTHXMMOCTH TOUEK U OOHAPYKEHUE
KOJUTM3HH.
OnTuMH3anus KOMIIOHOBKY siueiiku. [lepenaya
nporpaMm Ha peanbHblil po6ot. Lludpossie nBoHHUKN
MPOU3BOACTBEHHBIX MpoleccoB. BupTyanbHast
PEAIbHOCTD B POOOTOTEXHHUKE.
Hroro| 20 40 48 108
3a04Has popma 00ydeHusI
Ne HaumMeHnoBaHue TeMBbI Copep:xanue pasjena Jleknn J1a6. CPC Beero,
/1 3aH. Jac
1 Bsenenue B Hcropust pa3BUTHS IPOMBIIIIEHHOH pOOOTOTEXHHUKH.
POOOTOTEXHUKY H Knaccugukarys npombInuieHHbIX po6otos. O630p
HPOMBIIIUICHHBIE po6otroB KUKA 1 ux nmpumMeHeHue B CBApOYHOM
po6oter KUKA IPOU3BOACTBE. TeXHUUECKUE XapaKTePUCTUKH POOOTOB 2 2 14 18
KUKA nns nyrosoii ceapku (KR CYBERTECH arc,
KR QUANTEC). O6nactu npuMeHeHHUS.
BesonacHocTs mpu padote ¢ poOOTU3NPOBAHHBIMHU
xomIutekcamu. HopmaTuBHbIe TpeOoBaHMS.
2 Kunemaruka u [psimast 1 0OpaTHast KHHEMaTHKa MaHHUITYJISTOPOB.
JIMHaAMMKa Meron JlenaBura- XaprenOepra. MaTpuist
IIPOMBIIIIEHHBIX npeobpa3oBanusi KoopanHaT. CUCTEMBI KOOPJHHAT
po6oToB po6ora KUKA (WORLD, BASE, TOOL, 2 2 14 18
ROBROOT). PaGou4ast 30Ha 1 CTEIEHH CBOOOIBI.
OcobenHocTH 6-0ceBBIX poOoTOB. [InannpoBanue
TpaeKTopHii ABrokeHus. ONTHMHU3anNs epeMeneHIH.
3 INocTanoBka 3agau AHanu3 TeXHOJOIMYECKUX POLIECCOB CBapKU. TUIbI
po6oTH3MPOBaHHOM CBAapHBIX COSIMHEHHUIT JIsl KpYITHOTabapUTHBIX
CBapKHu KOHCTpYKUHUH. BBIOOp THMA CBAPOYHOTO COEANHEHUS U
KPYITHOTa0apUTHBIX MIPOCTPAHCTBEHHOTO MOJIOKEHUSI IIBA.
KOHCTPYKIMH [ToaroroBka KOHCTPYKTOPCKOM JOKYMEHTALIMH. 2 5 14 18
PazpaboTka TeXHOIOrHIeCKOi KapThl IpoLecca.
TpebGoBaHMS K TOYHOCTH MO3UIIMOHUPOBAHUS TIPH
cBapke. Bri6op 060opynoBaHus M KOMIUIEKTAIINN
POOOTOTEXHNUECKOTO KOMIDIEKca (pooor,
HO3UIIMOHEPHI, CBAPOYHOE 000PYIOBAHHE).
4 OCHOBBI Apxurektypa nporpammaoro obecrneueHnst KUKA
TIPOTPaMMHUPOBAHUS (KR C4, KSS). ITyneT ynpasnenuns smartPAD.
po6otoB KUKA. SI3b1x CrpykTypa nporpammsl Ha si3bike KRL (.src u .dat
KRL thaiter).
Ocuosueie Tumsl JanHbX (INT, REAL, BOOL, CHAR)
U [IepeMEHHBIE.
Crneunanbnbie Tunsl (FRAME, POS, AXIS,
E6POS). Komannsr nepememienus (PTP, LIN, CIRC). 2 2 14 18
IMapametps aemxenust (SVEL,
$ACC, $APO). Yupasmsrouue ctpykrypst (IF-THEN-
ELSE, FOR, WHILE, SWITCH).
Ioamporpamms! u Gynakmun. Pabora ¢ cucremoit
KOOPAMHAT M TOYKaMHU.
CHHXPOHM3AIMS C BHEIIHUM 000pYy10BaHHEM
(b poBbIe BXOIbI/ BHIXOIBI).
5 Pazpabotka IIporpaMmmupoBanue cBapO4YHbIX TpaeKTOpui. THIbI
MIPOrpaMMHOI0 LIBOB M UX IporpamMmHas peanusanus. Hactpoiika
obecriedeHus UIs IapaMeTpoB CBapKH B IporpamMMme (TOK, HaIpsDKeHHUE,
- 2 14 16

CBapOYHbIX OlepaIii

CKOPOCTBH IOIa4H IIPOBOJIOKH, PACXOJ Ta3a).
Wurerpanus ¢ cBapoyHbIM 000pyIOBaHHEM Yepe3
ArcTech nmaxer. [IporpaMmupoBaHue MO3UIIMOHEPOB U

BHeHUX ocell (E1-E6). CuHxpoHHOE ABHXKEHUE.




OnTtuMu3anus TpaeKTOpUi ¥ BpeMEHH IUKJIA.
O6paboTka npepriBaHuit 1 ombok. Cucrema
6e3onacHOCTH. TecTHPOBaHKE M OTIIA/IKA TIPOTPAMM.

6 Oddmaitn- Beenenne B opdmaitn- nporpammuposanne (OLP).
IIPOrpaMMUPOBaHHUE U IIpeumymmectsa OLP. PabGora ¢ mporpaMMHBEIM

MOJIEJIMPOBaHUE. komiuiekcoM KUKA.Sim. MuTepdeiic mporpamMMsl.

KUKA.Sim Co3aanue BUPTYalIbHOU MOJEN paboueit sueiKu.

Nmnopr CAD-mopeneit. MoaenupoBaHue CBApOYHBIX
TIPOLIECCOB.
IIporpamMmupoBaHue TPaeKTOpHUil B CUMYJIISATOPE. - 2 14 16
IIpoBepka TOCTHKUMOCTH TOUEK 1 OOHAPYKEHUE
KOJUTU3UH.

OnTuMH3anus KOMIOHOBKY stueiiku. [lepenaya
[IPOTrpaMM Ha pealibHblii poOoT. [{udpoBbie TBOWHUKH
IIPOU3BOJICTBEHHBIX IpoLieccoB. BupryanbHas
peaIbHOCTh B POOOTOTEXHHUKE.

Hroro 8 12 84 104

5.2 Ilepevennb J1a00paTOPHBIX PadoT

Jlabopatopuass pabora Ne 1. M3yueHue KOHCTPYKIMH U TEXHHYECKHUX
xapakTepucTuk npomeinieHHoro pooora KUKA. Texnuka 6e3omnacHocTu (4 yaca)

Jlabopartopnas padota Ne 2. Cuctemsl koopaunat podora KUKA. Pyunoe
yhopasieHre podoToMm ¢ ucnoiab3oBanueMm smartPAD (4 gaca)

Jlabopatopnass pabora Ne 3. Pemenue 3amad mnpsiMoil u oOpaTHOMU
kuHeMaTuku it manumnyasitopa KUKA (4 gaca)

JlabopartopHas pabota Ne 4. [IlnanHupoBaHue TpaeKTOpU ABUKEHUSI poOOTa
B paboudem npocTpaHCcTBe (4 yaca)

JlabopatopHas padora Ne 5. PazpaboTka TeXHOJIOIMUECKOW KapThl Ipoliecca
POOOTU3UPOBAHHON CBAPKH KPYITHOTa0apUTHOM KOHCTPYKIIMHM (3 Jaca)

Jlabopatopnass padora Ne 6. BriGop u o006ocHOBaHuME KOH(UTypaluu
POOOTOTEXHUYECKOTO KOMITJIEKCA JTsl 3aJ]aHHOM 3a1aun cBapkH (3 vaca)

Jlabopatopnas pabora Ne 7. [IporpamMmMmupoBaHue MPOCTHIX MEPEMEIICHHUMA
Ha s3pike KRL. Komanasl PTP, LIN, CIRC (3 yaca)

JlabopatopHass padora Ne 8. Mcrnosbp30BaHHE yHpPaBISIIOLIUMX CTPYKTYp H
noanporpamm B KRL (3 vaca)

JlabopatopHass pabora Ne 9. Pa3zpaboTka mnporpamMmbl Jisi CBapKu
JMHEWHOTrO I11Ba C 3aJJaHHBIMU MapaMeTpamu (3 yaca)

Jlabopatopnast pa6ora No 10. IIporpammupoBaHuE€ CIOKHBIX CBApOYHBIX
TPAeKTOPUI C UCIIOIB30BAHUEM MTO3ULIMOHEPOB (3 yaca)

Jlabopartopnas pabora Ne 11. Co3naHue BUPTYaJIbHOM MOJEIN CBapOYHOMN
suerikn B KUKA.Sim (3 yaca)

Jlabopatopnass pabora Ne 12. OddnaitH-nporpaMMUpoBaHue U
MOJIETMPOBAHUE MPOIECCa CBAPKU KPYITHOTa0apUTHOM KOHCTPYKIKH (3 yaca)

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBercTBUM ¢ y4YeOHBIM IIJITAaHOM OCBOCHHE JUCHUILIUHBI HE
MpeayCcMaTPUBAET BBIMOJHEHUE KYypCOBOTO MpoekTa (paboThl) WM KOHTPOJIHLHOM
padoTHL.

7. OUEHOYHBIE MATEPHAJIBI VIS ITPOBEJAEHUSA




IMPOMEXYTOUYHOU ATTECTAIIM OBYYAIOIIUXCS 11O
JAACHHUIIJIMHE

7.1. Onucanue mokaszarejiel U KpUTepHeB OLUECHUBAHMS KOMIIETCHIUN
HA Pa3JIMYHBIX 3Tanax uxX GopMUPOBaAHUS, ONIUCAHUE IIKAJ OLEHUBAHUS

7.1.1 DTan Tekyumero KOHTPoOJIst

Pe3ynbraThl TeKyllero KOHTpOJIS 3HAHUHM M MEXKCECCHOHHON aTTeCcTallU
OLIEHUBAIOTCSA I10 CIAEAYIOLIEN CUCTEME:

«aTTECTOBaH»;

«HE aTTECTOBAH.

Kpurepuu oneHuBaHusi:

ATTECTOBaH: Boimonnenne  nmabopaTopHbiX  pabOT B CPOK,
MPEeIyCMOTPEHHBIH B pabodeil mporpamme. YchemiHas 3amura J1abopaTopHBIX
paboT. AKTUBHOE yYaCcTHE B MPAKTUYECKUX 3aHATHUSX.

He artecTtoBan: HeBbimonmHneHnue 1abopaTopHBIX pabOT B YCTAHOBJICHHBIN
cpok. Hecmoco6HOCTh IPOAEMOHCTPUPOBATh HEOOXOAUMBIE 3HAHUS U HABBIKU MIPH
3amure padoT.

7.1.2 DTan NpoMe:KyTOYHOI0 KOHTPOJIS 3HAHUM

Pe3ynbraThl MOpOMEXYTOYHOTO KOHTPOJIS 3HAHUWA OLEHUBAIOTCS B 8
cemecTpe Mg o4yHoM ¢opmbl oOyueHus, 10 cemectpe sl 3a04HOU (POPMBI
o0y4eHus 1Mo JByXOa/UIbHOU CHCTEME:

«3aYTEHO

«HE 3aYTECHO»

Pe3yabTaThl 00y4eHus,

Komme- XapaKTepu3yolue Kpurepun
3auTeHo He 3auTeno
TeHIHs cdopmuposanHoCTH OLICHUBAHUS
KOMIICTCHIIHH
[K-1 3naty:  [IpHHIMMBL TectupoBanue Brinonnenue tecra Ha | BeimonHenue MeHee
70-100% 70%
MOJIETTUPOBAHUS
KHHCMAaTUKHU u
JTIUHAMUKH

MPOMBIILICHHBIX
pobotoB  MeTobI
TPaeKTOPHOTO
TTAHUPOBAHHS
JIBIDKCHUS
MaHHUIYJISTOPOB.
OCHOBBI  cO3/1aHUS
U(PPOBBIX
JIBOMHHUKOB
POOOTH3UPOBAHHBIX
KOMILIIEKCOB

Perrenue npakTHYECKUX 33124 IIponemoncTpupoBa H | 3agauu HE PEIICHBI
Ymers: BEPHBII XOJ pELICHUS B
Pa3pabaTriBaTh OOJIBIIMHCTBE 3a4a4

MaTeMaTH9eCKUe
MOJICITH  JIBHDKCHHUSI
MPOMBINUTCHHBIX
poOOTOB.
MopenupoBaTb
paboune mporecch
B MPOrpaMMHOM




KOMITJIEKCE
KUKA.Sim.
[IpoBoauTs
BUPTYyaJbHBIC
HCIIBITAHMUS
porpaMM poOoTOB

Bnagers:
Mertogamu
KHHEMATHYECKOTO
aHanmM3a
POOOTOTEXHUIECKUX
cucteM. HaBeikamu
paboThI c
MPOrPpaMMHBIM
obecreueHueM s
MOJICIIUPOBAHMS U
CUMYJISIIAA
TexHOMOTUAMM
odduaiin-
MIPOrPaMMHUPOBAHUS
TIPOMBITIITICHHBIX
poboTtoB

BrImomHeHNE MPaKTHIECKOTO
3aaHHs

IIpogemoncTpupoBa H
BEPHBIN X0 pELICHUS B
OOJIBIIMHCTBE 3313

3amauu He perIeHbl

I1K-4

3nate TpebGoBaHusA
K TEXHUICCKOMN
JIOKYMEHTAIIUH IS

POOOTOTEXHUICCKH
X KOMILIICKCOB
CraHgapThl
MPOTrPaMMHUPOBAHUS
MPOMBIILICHHBIX
poboroB KUKA
Crpykrypy 1
npaBHiia
odopmIeHUs

IIPOrPaMM Ha S3BIKE
KRL

TectupoBanue

Brimoninenue tecra Ha
70-100%

BrinosiHeHHEe MeHee
70%

Yw™meTs:
PazpabarsiBaTh
TEXHHUYECKOE
3aJjaHue Ha
ABTOMATH3AIHIO
TIPOM3BOJICTBCHHBIX
MPOLIECCOB.
Co3znaBath
MPOrPaMMHYO
JIOKYMEHTAIUIO IS
POOOTH3UPOBAHHBIX
CHCTEM.

OdopmIsITh
TEXHOJIOTUYECKHE
KapThI
POOOTH3UPOBAHHON

Pa3paboTka nmporpamMMsl

IIponemoncTpupoBa H
BEPHBIN X0 pELICHUS B
OOJIBIIMHCTBE 3a4a4

3amaun He penIeHbl




CBapKH

Odopmienne noKyMeHTAIMH IIpomemoncTpupoBa H | 3a1a4u HE PEIICHBI
Branets: BEPHBIH X0 pelICHNUS B
Hagpbikamu OOJIBIIMHCTBE 331a4
pa3paboTku
MPOrPaMMHOTO
obecrieueHus Ha
SI3BIKE KRL.
Metogamu
CO31aHuA U BEACHUA
TEXHUYECKOU
JIOKYMEHTALIIH.
HHucTpymenTamu
aBTOMATU3UPOBAHHO
r0 MPOCKTUPOBAHUS
POOOTOTEXHUIECKHIX
KOMIDIEKCOB

7.2 llpumepHblii NepeYeHb  OLEHOYHbLIX CpeacTB  (THIOBBIE
KOHTPOJIbHbIC 33/1aHUSI WM HWHbIE MATEePHAJIbl, HEOOXOAMMbIE JJI OLECHKHU
3HAHUM, YMEHUI, HABBIKOB U (MJIN) ONBITA AeATEJILHOCTH)

7.2.1 IlpuMepHBIi TmepeYeHb 3aJaHMH IS MOATOTOBKH K
TEeCTUPOBAHUIO

1. Kakoii s13bIK IporpaMMUPOBaHUS UCTIONB3yeTCs s poooToB KUKA?

a) RAPID

b) KRL

c) VAL3

d) ABB

2. Kakas koMaH1a ucronb3yeTcs 1 JJuHeitHoro nepeMenenus B KRL?
a) PTP

b) LIN

c) CIRC

d) MOVE

3. CkonbKO cTerneHel CBOOOJbI HMMEET CTaHIAPTHBIM MPOMBINUICHHBINA
po6ot KUKA st cBapku?

a) 4

b)5

c)6

d)7

4. Yto Ttakoe meroa /lenaBura-Xaprenoepra?

a) Meroa nporpaMMupoBaHus poOOTOB

b) Merton onucanusi KHHEMAaTUKU MaHUITYJISITOPOB
¢) Merox cBapku

d) Meton kanOpoBKHU




5. Kakoe pacmmpenue umeetr 0OCHOBHOM (aitn mporpammbel KRL?
a) .krl
b) .src
c) .dat

d) .prg

6. Uto o3nauaeT abOpeBuatypa OLP B poboToTeXHUKE?
a) Online Programming

b) Offline Programming

¢) Optimal Linear Path

d) Operating Level Protocol

7. Kakas cuctema koopauHaT siBisiercs 6a3oBoit 1t pobora KUKA?
a) WORLD

b) TOOL

c) BASE

d) ROBROOT

8. Uro takoe TCP B poboToTexHuke?
a) Transmission Control Protocol

b) Tool Center Point

c¢) Technical Control Program

d) Total Coordinate Position

9. Kakoii Tum nBmkeHus ooecreunBaeT komanaa CIRC?
a) JIuneitHoE ABIKEHHUE

b) JIBM>keHUE 1O TOYKaM

c) KpyroBoe nBuxenue

d) CriupanbHOE ABUKEHHE

10. Yro takoe E6POS B KRL?

a) Tun gaHHBIX 715 TO3UIMU C 6 BHEIIHUMH OCSIMU

b) Komanaa nepemerienus

c¢) Cucrema KooparHAT

d) [TapameTp ckopocTu

7.2.2 TlpumepHbId mNepedYeHb 3aJaAHUN JIS PelleHUs] CTAHJAPTHBIX
3a1a4

1. Paccumrtarh npsAMyr0 KHHEMATHKy 3-3BEHHOTO MAaHMIYJATOpA IS
3aIaHHBIX YTJIOB IIOBOPOTA CyCTaBOB

2. Pemuth 3amgauy oOpaTHON KHMHEMATUKHU: ONPEICIUTH YIJIBI B CycTaBax
IUIA TOCTYOKEHUA 3aganHoi nmo3urmu TCP

3. Hamucare mnporpammy ©Ha KRL g8 mnepememienuss pobora 10
MPSAMOYTOJIBHOU TPAEKTOPUHU

4. PazpaboTaTh mporpaMmy JjIsi CBapKH JIMHEHHOTO 11Ba JyiuHOM 500 MM ¢
3aJJaHHOU CKOPOCTBIO



5. Co3zpgate mnommporpaMmy Ha KRL [ UMKIMYECKOrO BBINOJHEHHS
orepalnu 3axBaTa v epeMenieHus JeTanu

6. PaccumrtaTth BpeMs UWKIa I 33JaHHOM  IOCJEI0BATEIBHOCTH
nepeMerieHuii podbora

7. OnpenenuTs HOCTUAKUMOCTh TOUKM B pabodyeM IMPOCTPAaHCTBE poOoTa ¢
3aIaHHBIMU TTapaMeTpaMu

8. CocTaBUTh TEXHOJIOTMYECKYIO KapTy AJid poOOTU3UPOBAHHOM cBapku T-
00pa3HOTo COeAMHEHUS

9. Hanmcatp mporpaMMmy C HMCIIOJIb30BAHUEM YCIOBHBIX ONEPATOPOB IS
00pabOTKH pa3IMYHBIX TUIIOB JI€Taleh

10. Pa3pabotarh aqropuT™ ONTHUMHU3AIMHA TPACKTOPUH JJII MUHUMH3ALUU
BPEMEHU IIEPEMEIICHUS

7.2.3 IlpumepHblii NepeveHb 3aJaHUIl JJIs1 pPelIeHUS] TNPUKJIATHBIX
3aga4

1. KommuiekcHasi 3aa4ya o aBTOMaTU3alMU CBAPKH:

Pa3paGoraTe MONHBIA KOMIUIEKC JOKYMEHTALlMM W  MNPOrPaMMHOIO
oOecrieueHust 11 poOOTU3MPOBAHHON CBApKU KPYHMHOTaOapUTHOW KOHCTPYKLIMH
(pama, epma uIu KOPIycC):

e TexHuueckoe 3a1aHue

e Bribop u ob6ocHOBaHHE KOHQUTYpalHH POOOTOTEXHUYECKOTO KOMILIEKCA.
TexHoyiornueckas Kapra mpolecca

e [Iporpamma Ha sa3bike KRL

e MoaenupoBanue npoiecca B KUKA.Sim

2. OnTuMu3anus NPOU3BOACTBEHHOIO Ipolecca:

[IpoBecTn aHamM3 CYMIECTBYIOUIETO Ipoliecca py4YHOM CBapku U
OPEUIOKUTh PELICHUE [0 €ro poOOTH3aLUMU C pacyeToM SKOHOMHYECKOH
¢ PeKTUBHOCTH

3. UnTerpanusi 10NM0JTHATEIBHOT0 000PY10BAHUS:
Pazpaborare mporpammy mas pobora KUKA ¢ wucmonb3oBaHuEM JBYX
MO3UIIMOHEPOB VISl CBAPKHU ITUIMHAPUIECKOTO pe3epByapa

4. IlporpaMmMupoBaHue CJOKHBIX TPACKTOPHIA:
Coznate mporpaMmy JUisi CBapKH MPOCTPAHCTBEHHOW KPUBOHM (Hampumep,
CIUpaJIb) C IEPEMEHHBIMU [TapaMeTpamMu CBapKU

5. O0pa0doTKa HEIITATHBIX CUTYALMH:

PazpabotaTh cuctemy 00pabOTKH OIIMOOK U MPEPHIBAHUN MPY BBHITOJIHEHUH
CBApOYHBIX ONEpanui

7.2.4 IlpumepHBbIii NepevYeHb BOMPOCOB ISl MOATOTOBKH K 3a4eTy

1. Wcropusi pa3BUTHS TNPOMBIIUICHHOW poOoTOTeXHHUKHU. [lokoneHus
po6oTOB

2. Knaccudukaiusi IpOMBIIUIEHHBIX POOOTOB MO Pa3IMYHBIM IIPU3HAKAM

3. Texuuueckue xapakTepUCTHKU U obnactu npumeHeHus pobotos KUKA



cepun CYBERTECH n QUANTEC

4. Tlpsimast KuHEMaTHKa MaHUMIYJIATOpoB. MeTton JlenaBura-XapTeHoepra

5. Obpatnas xuHemaTtnka. CrHocoObl pemlieHHs 3aJadyd  OOpaTHOM
KHHEMaTUKU

6. Cucremnl koopaunatr B poborax KUKA: WORLD, BASE, TOOL,
ROBROOT

7. Pabouas 30Ha npombIlIeHHOTO podoTa. CrerneHu cBOOOIbI

8. MeTo/1bl MIIaHUPOBAHUS TPACKTOPUNA JBUKEHHUS POOOTOB

9. OcoOeHHOCTM TOCTaHOBKM 3a7a4  pPOOOTU3UPOBAHHOW  CBapKHU
KpYITHOTa0ApUTHBIX KOHCTPYKIIHI

10. TpeboBaHusi K TOYHOCTH MO3ULMOHUPOBAHMSI NPU CBAPKE Pa3IUUYHbIX
THUIIOB CO€IUHCHUN

11. Kommekrauus poOOTOTEXHUYECKOTO  CBAapOYHOIO  KOMILJIEKCA.
[To3urmonepsl

12. Apxurektypa nporpammuoro obecrneuenusi KUKA. Konrpomnep KR
C4

13. CrpykTypa nporpammel Ha a3bike KRL. @aiinsl .src u .dat

14. Tuner panaeix B KRL: 6a3zoBeie u cnenmansHble (FRAME, POS,
E6POS, AXIS)

15. Komanaer nepemenienus B8 KRL: PTP, LIN, CIRC. Paznuuus u o6iactu
MIPUMECHHUS

16. TlapameTpbl ABMXEHHUST pOOOTa: CKOPOCTh, YCKOPEHHUE, allpOKCHUMAIUs
($VEL, $ACC, $SAPO)

17. Yopasnsatonme cTpykTypsl B KRL: ycnoBHBIE oniepaTOphbl, IIUKIIbI

18. Iloamporpamme! u ¢pynakimu B KRL. [Tepenaua mapamerpos

19. PabGora ¢ uudpoBbiMH BXxoaaMu H BbiIxogamu. CHHXpPOHM3ALHMS C
BHEIITHUM 000pYTI0BaHUEM

20. IIporpammupoBaHue CBapOYHbIX TpaekTopuil. Hactpolika mapamerpos
CBapKu

21. UnTerpanus capoyHoro obopynosanus ¢ poootom. [Taker ArcTech

22. IIporpaMmmupoBaHue MO3ULMOHEPOB U BHEMHKUX oceil (E1-E6)

23. Ontumu3zanus TpaeKTOPUN U BpPEMEHU LIUKJIIA

24. O06paboTKa npephiBaHUi U OIMOO0K B nporpammax KRL

25. Ilpunuunsl  odduaitH-nporpammupoBanus. [IpenmymectBa U
HEJ0CTaTKU

26. ITporpammusiii kommiekc KUKA.Sim. OcHOBHBIE BO3MOKHOCTH

27. Co3panme BUPTyalbHON Mopenu pabouer sueiiku. Wmmoptr CAD-
Moenen

28. MoaenupoBaHHe CBAPOYHBIX MTPOLECCOB B CUMYJISITOPE

29. IIpoBepka TOCTHKMMOCTH TOYEK M OOHAPYKEHUE KOJUTU3UI

30. udpossie ABOIHUMKKA B poOOTOTEXHUKE. [IpuMeHeHue BUPTYyaTbHON
peanbHOCTU

31. be3onacHocTh IpH paboTe ¢ MPOMBIIUIEHHBIMUA POOOTaMU

32. Texuuueckoe o0cnyxuanue poooroB KUKA

33. KayimbpoBka po6oTa 1 HHCTpYMEHTA



34. CucreMbl TEXHUYECKOTO 3pEHUS B POOOTOTEXHUKE

35. IlepcnieKTUBBI pa3BUTHSI POOOTOTEXHUKH B CBAPOYHOM ITPOU3BOICTBE

7.2.5 IlpumepHBbIii IepeYeHb 3aJaHUM VI OATOTOBKH K IK3aMEHY

He npenycMoTpeHO yueOHBIM IIIaHOM

7.2.6. MeToauka  BBICTABJICHUS  OLEHKH TMpPH  NPOBEACHUM
NMPOMEKYTOYHOM aTTeCTAMH

3auer mpoBOAUTCSA B (pOpME KOMIUIEKCHOTO OLIEHUBAHUS, BKIIFOUAIOIIETO:

1. TectupoBanue (30% oT HUTOroBOW OLIEHKH) - TecT U3 20 BOIPOCOB.
Kaxxapiii mpaBriibHBIN OTBET - 1 6ayu1. Makcumym 20 6asios.

2. Pemenne npaktudeckoi 3amaun (35% OT UTOrOBOM OLIEHKH) - 3a/1a4a 10
nporpammupoBannio Ha KRL. Makcumywm 20 6asios.

3. Bemonnenue mnpoektHoro 3amaHus (35% OT HWTOroBOM OIEHKH) -
pazpaboTka TmporpamMmbl Juisi cBapku ¢ MojaenupoBanuem B KUKA.Sim.
Maxkcumym 20 6anos.

MaxkcuManbHOE KOJIUYECTBO 6ayioB - 60.

Kpurepun ouenku:

«3auTeHO» CTaBUTCS, €CJIM CTyAEeHT HaOpan 42 Oamwia u Oonee (70% u
BBIIIIE)

«He 3auteHoO» cTaBUTCS, €ClM CTYJEHT HaOpan mMeHee 42 OaioB (MeHee

70%)
7.2.7 I1acopT OLIEHOYHBIX MATEPHAJIOB
Kon
KonTponupyembie pazaensl . | HaumeHoBanue o1ieHOYHOTO
Ne n/mt KOHTPOJINPYEMOU
(TemMbl) TUCUUTLTAHBI CpeacTBa
KOMIIETEHIINH

1 Beenenue B pobororexnuky wu|lIK-1, ITK-4 Tecr, 3amuTa 1a00paTOPHBIX

npomsinuieHHbIe po6oTe KUKA pabot
Nel-2

2 Kunematunka u munamuka|lIK-1 Tecr, pemenue 3a1ay, 3amnUTa
POMBITTUICHHBIX pOOOTOB JabopaTopHbBIX pabot No3-4

3 [TocTranoBka 3anau|lIK-1, I[TK-4 Pa3paboTka TexHOIOrnuecKon
pPOOOTH3UPOBAHHOM CBapKH KapThl, 3alIUTa
KpyHHOTraOapUTHBIX nabopatopHbIX paboT Ne5-6
KOHCTPYKLHI

4 OCHOBBI nporpammupoBanus [[1K-4 Tecr, pa3paboTka nmporpamm
po6otoB KUKA. f3p1k KRL Ha KRL, 3amura

sabopaTopHbBIX paboT No7-8

5 Pazpabotka I1K-4 Pa3paboTka mporpaMMHOTO
IPOrpaMMHOTO 00eCTIeYeHHUsI IS o0ecriedeHus, 3auTa
CBapOYHbBIX ONEpaALU nabopaTopHbIX padboT Ne9-10

6 Oddnaitn- nporpammuposanue u|l1K-1, [TK-4 [IpoekTHOE 3a1anue, 3aUTa
MOJEJIINPOBAHNE. naboparopubix padot Nell-12
KUKA.Sim

7.3. Meroauueckue MaTepHasbl, ONpeAesilONIHe  MPOUEAypPbI
OlleHMBAHMS 3HAHUI, YMeHM I, HABHIKOB U (MJIH) ONBITA AeATeJIbHOCTH

TectupoBaHue OCYHIECTBISETCS JIMOO TPU TOMOIIM KOMITbIOTEPHOU
CUCTEMbI TECTUPOBAHUS, JIMOO C MCIOJNb30BAHMEM BBIIAHHBIX TECT-33JlaHUN Ha
OymaxxHom Hocutene. Bpems tectupoBanus 30 MHHYT. 3aTe€M OCYIIECTBIISETCS




IIPOBEpPKAa TECTa IMPENOJABATENEM M BBICTABIISIETCS OLEHKA COIVIACHO METOJIMKE
BBICTABJICHUS OLICHKU IIPU MPOBEAECHUU IPOMEKYTOUHOMN aTTECTALIMH.

Pemienne mnpakTUYeCKMX 3a4ad  OCYUIECTBISIETCS C HCIOJIb30BAaHUEM
nporpammuoro obecneuenuss KUKA (cumynstop wim peaibHblii poboT). Bpems
BBINIOJIHEHUA 3a7auu 45 MuHyT. OneHuBaeTcs MpPaBUIBHOCTh PEIICHUS, KaYECTBO
KOJa U COOII0ZICHUE CTaHAAPTOB NPOrPAMMUPOBAHMUSL.

BrinonHeHne MPOEKTHOTO 3a/laHus BKIIIOYAET Pa3pabOTKy KOMIUIEKCHOIO
pelIeHs] 10 aBTOMATH3aluu CBapo4yHOro mnpomecca. OLeHnBaeTcs IOJHOTA
JOKYMEHTAIMH, KaueCTBO MPOTPaMMHOr0 KoJa, paboTOCIOCOOHOCTh pPELIeHUs B
CUMYJISITOPE, 0O0CHOBAaHHOCTh TEXHUYECKHUX PELICHUI.

8 YYEBHO METOAUYECKOE U HTHO®OPMAILIMOHHOE
OBECIIEYEHUE JUCIHUIIJINHDBI)

8.1 Ilepeyenb y4eOHOU JUTEpaTypbl, HEOOXOAUMON /JJA OCBOCHHS
TUCIHUTIIIHHBI

OcHoBHas IuTEpaTypa:

1. IlpombimuieHHsle poOoThl. KuHemaTwka, IWHAMHKA, KOHTPOJIb U
ynpasienue / K. Koznoscku [u ap.]. - M.: Conon-Ilpecc, 2015. - 360 c.

2. HOpeBuu E.M. OcHoBbl poOoToTexHUKH: yueOHOoe mocooue / E.N.
KOpeBuu. - 4-e uzn., nepepad. u goi. - CI16.: BXB-IletepOypr, 2017. - 304 c.

3. [IporpammupoBaHue MPOMBIIUIEHHBIX pOOOTOB: ydueOHOE TTocodue / o
pen. B.A. [Toneraesa. - M.: Mammnoctpoenue, 2019. - 248 c.

4. KUKA System Software (KSS): Programming Manual for KUKA Robot
Language (KRL). - KUKA Roboter GmbH, 2020.

JlonosHuTeILHAS JIUTEPATYypa:

5. bensnun I1L.H. [IpombinuieHHble poOOTHI M UX NPUMEHEHHE: y4eOHOe
nocobue / I1.H. bensnun, B.W. byrakos. - M.: MammnocTtpoenue, 2018. - 312 c.

6. Kopenpgsces A.M. Teopernueckre OCHOBBI pOOOTOTEXHUKHU: YUEOHHK /
A.N. Kopengsces, b.JI. Canamanapa, JI.U. TeiBec. - M.: Hayka, 2019. - 383 c.

7. 3enkeBuy C.JI. OCHOBBI ynpaBJIeHHs] MAHMITYJISIHMOHHBIMH POOOTaMHU:
yueonuk / C.JI. 3enkeuu, A.C. Omenko. - 2-e u3z., ucnp. u gom. - M.: U3a-Bo
MI'TY um. H.O. Baymana, 2018. - 480 c.

8. PoboToTexHuka u ruOKre aBTOMAaTU3UPOBAHHBIE TPOU3BOACTBA. B 9 KH.
Ku. 3. Texnuueckas umuTtanus uHTewiekta / mox pea. .M. Makaposa. - M.:
Bricmasg mkomna, 2016. - 239 c.

8.2 Ilepeyenbr WMH(MOPMANUMOHHBIX TEXHOJIOTHI, HCHOJb3yeMbIX MPH
ocylllecTBJIEHUM 00pa30BaTe/IbHOIO Mpolecca MO AUCHHUILVINHE, BKJIOYas
nepeYeHb  JIMIEH3HOHHOIO0  NPOrpPaMMHOro  olecredeHHs, pPecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHHUKANIMOHHOI ceTH «AHTEepHET», COBPEeMEHHBIX
NnpodecCHOHAIBHBIX 0a3 JaHHBIX U HH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM:

JInueH3noHHOe MporpaMMHoOe obecrneyeHue:

1. KUKA.Sim - mnporpamMMHOe oOecnedeHue JUisi MOJICTUPOBAHUS U
oddnalin-nporpammupoBanus poooroB KUKA

2. KUKA.OfficeLite - mporpammHoe oOecriedyeHue sl pa3pabOTKu U
penaktuposanusa nporpamm KRL



3. MATLAB/Simulink ¢ makerom Robotics Toolbox - mia
MaTEeMaTHYECKOTO MOJIEIUPOBAHUS

4. KOMITAC 3D - qiia 3D-MonenupoBaHusi KOHCTPYKIMI M pabOunX sueeK

Pecypcnbi HH(OPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH
«HTEpHET:

1. Opunmansusiii cailT komnanuu KUKA: https://www.kuka.com

2. O6pazoatenbHbiil moptan KUKA College: https://www.kuka.com/kuka-
college

3. RoboDK - mnardopma a1 mogenupoBanust poo6otos: https://robodk.com

4. IEEE Robotics and Automation Society: https://www.ieee-ras.org

5. DNEeKTpOHHAs oubnamorexa o pPOOOTOTEXHUKE:
http://www.robot.bmstu.ru

CoBpemMeHHblIe TpodeccHOHATIbHBIE 0a3bl JaHHBIX U HHGOPMALIMOHHbIE
CIIPABOYHbIE CHCTEMBbI:

1. Scopus - 6a3a JaHHBIX HAYYHBIX TyOIMKAIUN

2. Web of Science - undopmainonHas cucteMa

3. eLIBRARY.RU - HayuyHas 35ieKTpoHHas OuOiInoTeKa

4. IEEE Xplore Digital Library - 6a3a JaHHBIX TEXHUYECKUX IMyOIUKAIUN

5. Ilpodeccuonanpupie ¢GopymMbl H  COOOIIECTBA MPOTPaMMUCTOB
MIPOMBIIIUICHHBIX POOOTOB

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMASA 15
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLECCA

Jlns mpoBeAeHUS 3aHATHH 10 JUCIUIUIMHE HEO0OXOIUMO CIEayIoIee
MaTepHaAIbHO-TEXHHUECKOE 00EeCTICUCHHE:

JIeKIIMOHHBIC 3aHATHUS:

- Aynuropusi, OCHalleHHAs MYJbTUMEAUNHBIM TPOCKTOPOM U 3KPaHOM

- KommbioTep € yCTAHOBIIEHHBIM MPOTPAMMHBIM OO€CHeYeHUEM Jist
JEMOHCTpPALUN NPE3EHTALNN

- Jlocka it 3anucen

JlaGopatopHbie paOOTHI:

- JJaGopatopus poOOTOTEXHUKHU

- KommnbroTepHslii Ki1acc ¢ yCTaHOBIIEHHBIM TPOrPAMMHBIM 00ECIICUEHHEM::

CamocrosiTenbHas padoTa:

- KomnptorepHsiii kjtacc uim OUOIMOTEKA C JOCTYNOM K AJIEKTPOHHBIM
pecypcam. PabGoume mecta, 000pyqOBaHHBIE KOMITBIOTEPAMH C BBIXOJOM B
UHTEpPHET

AyIuTopHuM pacmtoiokeHbl 1o aapecy r. Boponex, yi. 20-netus Oxta0ps,
n. 84

10. METOANYECKHUE YKA3ZAHUA U1 OBYUYAIOHIUXCA 11O
OCBOEHUIO JTMCHUIIJIMHBI (MOY JIS)
[lo mucuumuiHe «ABTOMAaTH3alMSA W yOPaBIECHUE IPOU3BOJACTBEHHBIMHU
IpoLEeccaM» YUTAIOTCA JIEKLUU, IPOBOATCS JIabopaTOpHbIE PAOOTHI.
OcCHOBOI UM3y4YeHMS JUCLUIUIMHBI SIBISIIOTCA JIEKIMHM, HAa KOTOPBIX



u3JaralTcs Hanbolsiee CyleCTBEHHbIE U TPYIHBIE BOMPOCHI, a TAK)KE BOIIPOCHI, HE
HaIlleJIINe OTpakeHUs B yueOHOW nuteparype. Ocoboe BHHUMaHUE YAETSETCS
U3y4YeHUI0 s3blka mnporpammupoBanuss KRL W MeTolOB NOCTAaHOBKM 3ajad
aBTOMAaTHU3alIMH MPOU3BOJCTBEHHBIX MPOLIECCOB.

JlaGopaTtopHble  pabOThl  BBIMOJHSIOTCS Ha  CHEUHUATU3UPOBAHHOM
o0opynoBanuu (npomsinuieHHbI  pobor KUKA) u ¢ wucnoiab30BaHHEM
nporpammHoro obdecneuenus s moaenupoanusi (KUKA.Sim) B cooTBeTcTBHM C
METOIMKAaMU, TPUBEACHHBIMU B YKa3aHUSAX K BBIIIOJIHEHUIO padoT.

Bun yueOHbIX
. JleATenbHOCTh CTyIEHTa
3aHATHU
Jlexuus Hanucanne KoOHCHEKTa JIEKUMWA: KPAaTKO, CXEMAaTUYHO, IOCIEA0BATEIbHO

(UKCUpOBAaTh  OCHOBHBIE  TIOJIOXKEHHUS,  BBIBOABL,  (POPMYJIHPOBKH,
0000menus. Ocoboe BHUMaHUE yIesaTh 3amucu cuHTakcuca komang KRL,
CTPYKTYp JaHHBIX, aJTOPUTMOB. BBIIEIATh KJIHOYEBBIE CIIOBA U TEPMHHBI.
[IpoBepsiTh TEpMUHBI U TOHATHUS C T[OMOIIBI CHPABOYHUKOB U
nokymenTtanun KUKA. O6o3HayaTh BONPOCHI U MaTepHall, BbI3BIBAIOIINE
TPYIHOCTH, MCKaTb OTBETBl B pPEKOMEHAyemou Jmureparype. Ilpu
HE00X0AMMOCTH (hOPMYIMPOBATH BOIIPOCHI IS IIPENOAaBATESI.

JlabopaTtopHas |JIaGopaTtopHbie paOOTHI MO3BOJIAIOT MPUMEHUTH TEOPETHUECKUE 3HAHUS Ha
pabora npaktuke. Ilepen BBIMOTHEHHEM Ja0OPAaTOPHOW pPabOTHI HEOOXOAUMO:
U3yYUTh TEOPETHYECKH MaTepuall II0  COOTBETCTBYIOLIEH  TeMme,
O3HAaKOMHUTBCS C METOJMUYECKHMH YKa3aHUsIMHU K J1abOpaTOpHOW padoTe,
IMOBTOPUTH IIpaBHJIa TCXHUKHU 0e3omacHoct. Bo BpEMsA BBIINOJIHCHUA
paboTHl CTPOro coOMIOIaTh MHCTPYKIMU 10 O€30MacHOCTH TpH padoTe ¢
poboToM. Bectu nporokon
BBIMIOJTHEHUsT  Pa0OThI,  (UKCHPOBAaTH  PE3yNbTaThl  M3MEPEHUH U
HaOmromenmii. Ilocme 3aBepmieHnss  paboThl  OQOPMHTH  OTYET U
HOATOTOBUTHCS K 3aIIUTE.

CamocrositenbHast |CamocTosiTeNibHas padoTa BKIIOYAET: MPOpPaObOTKY KOHCHEKTOB JEKIUH U

pabota yueOHOH  JuTepaTypbl;  W3yueHHE  JIOTIOJIHUTENBHBIX  MaTepHuajoB
(moxymentauuss KUKA, BHIEOYpOKH, CTaTbM); BBINOJHEHHUE JIOMAIIHUX
3agaHuii o mporpamMupoBanuio Ha KRL; moarotroBky k j1abopaTopHBIM
pabotamMm u wux 3ammre; paboOTy C MpPOrpaMMHBIM OOecredeHHeM
KUKA.Sim; pemenue 3agady 10 KHHEMAaTUKE M  IUIAHUPOBAHUIO
TPAeKTOpHUIl; H3yuyeHHWE NPHUMEPOB MpOrpaMM M aJanTaluio HUX [0J]
KOHKpPETHBIE 33/1a4H; [TOJITOTOBKY K POMEXYTOYHON aTTeCTalllu.
Pexkomenpayercsi perynspHas NpakTUKa MPOTpaMMHUpPOBAaHUS U pabOThI €
CUMYJIITOPOM.

[TonroroBka k  |Cuctemarnueckas IOATOTOBKAa B TeueHUEe cemecTtpa. MHTeHCuBHas
IIPOMEXYTOYHOM |IOArOTOBKA 3a Mecsay 10 3a4era. llocnennue Tpu OHS mepen 3a4e€ToM

aTTecTaluu 3¢ (GEeKTUBHO  MCIIONAB30BaTh s IOBTOPEHUS U CUCTEMaTH3aLUU
Marepuana. PexomeHayercs: NOBTOPUTH BCE JIEKIMOHHBIE MATEpUAJIbL,
IPOCMOTPETh OTYETHI IO J1a0OPaTOPHBIM paboTaM; MOBTOPUTH CUHTAKCUC
ocHOBHBIX KoMaH] KRL; pemnts TUNIOBBIE 3a1a4n; IOBTOPUTH aJITOPUTMBI
pelIeHus 3a1a4 KNHEMATHKH; IOATOTOBUTH OTBETHI HA BOIIPOCHI JUJIS 3a4€Ta;
IIOIPAKTUKOBATHCS B HAIMCAHUU IIPOCTHIX porpaMMm Ha KRL.
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