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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

ean (en) OCBOCHUS TUCIUTUIMHBI:

Leab ocBOEHUS IUCHMIUIMHBL: (OpMUpOBaHME Yy Oyaymux OakalaBpOB TEOPETHUECKUX MU
NPAKTUYECKNX HABBIKOB B 00JAacCTH NPOrpaMMHUpPOBaHHS OOOpPYJOBAHUS C YHCIOBBIM IPOrPAMMHBIM
yIpaBJIEHUEM B COBPEMEHHBIX aBTOMAaTU3UPOBAHHbBIX IPOU3BOICTBAX.

3amaun:

- U3YyYUTb OCHOBHBIC INPHUHLIMIIBI W METOJbl ABTOMATH3allMM TEXHOJOIMUYECKHX IIPOLIECCOB U
MIPOU3BOJICTB HAa OCHOBE IMPHMEHEHHs MPOU3BOJCTBEHHOTO0 OOOPYAOBaHHS C YUCIOBBIM IMPOTPAMMHBIM
yIpaBJIEHUEM;

- TpUOOPEeCTH HaBBIKK pabOTHl C Pa3IMYHON HAYYHO-TEXHHUYECKOW HH(popMmamnuend B 00JacTH
[IPOrpaMMUPOBAaHUS IPOU3BOJCTBEHHOTO OOOPYAOBaHUS C YUCIOBBIM IPOrPAaMMHBIM YIIPAaBJIEHUEM H
aBTOMATHU3alUU TEXHOJIOIMUYECKUX MPOIIECCOB U MPOU3BO/ICTB;

- NpUOOPECTH HAaBBIKK pa3padOTKU aIrOPUTMHUYECKOIO U IPOrpaMMHOI0  oOecledyeHus
MIPOU3BOICTBEHHOTO 000PYIOBAHMSI C YHCIOBBIM IPOTPAMMHBIM YIIPaBICHUEM.

2 MecTo JUCHHMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuuriuHa OTHOCUTCS K 00s3aTeIbHBIM TUCHHUILTUHAM (MOJYJISIM) BapUaTUBHOM 4yacTu Ojoka J|
«luctuumivHel (MOIYIIN)»

[IpepexBusuthl nucuuiuiubbl: b1./].6.28 Komnwviomepnas ecpaguxka ycmpoticmé u cucmem
asmomamuzayuu, b1.J[.5.37 Teopusa asmomamuueckozco ynpaenenus, b1.J{.B.2 Muxpokonmponiepvi u
MUKponpoyeccopvl 8 cucmemax aemomamuzayuu u ynpaenenus, b1.J].B.5 Texnonocuueckue npoyeccol

asmomMamu3upo8anHvlx npouszeoocme, b2.I1LKE.Y.1 O3nakomumenvHas npakmuxa

[locTpexBu3utThl  maucuuiuidnbl:  b1.J[.B.7 Asmomamuzayus npocpammuposanusi  4ucio8oco
npoepammuozo ynpaenenus, b1.J].B.8 Aemomamuzayus mexHoni02UUecKux npoyeccos u npousso0cma

3 TpeOoBaHus K pe3yabTaTam 00y4eHHs 10 JUCHHUIINHE

[Tpouecc u3yueHus: AMCUUIIIMHBI HAlIpaBJieH Ha (POPMHUPOBAHHUE CIAEAYIOUIUX PE3YIbTATOB 00YUEHHUS

[Inanupyemsle pe3ysbTaTsl
00y4yeHHs M0 JUCLUIUINHE,

Kon u nHaumeHnoBanue Kon u HanMeHoBaHME HHANKATOPA
(bopMUPYEMBIX KOMIIETCHITHIA JOCTHKCHHSI KOMITCTSHITUT XAPAKTEPHSYIOTIIE FTalIbl
dopmupoBaHus
KOMIETEHIINI
[TIK*-2 Cniocoben [1K*-2-B-1 BpinonHseT mOArOTOBKY 3HaTh:
pa3pabaThiBaTh TEXHOJOTUU M | TEXHOJIOTUIECKON OIepaIiui 00OpadOTKH HA |- OCHOBHBIC TTPHHIIHITHI H
YIPaBISIONINE POTPAMMBI JJIS | CTAHKAX C YHCIOBBIM MIPOTPAMMHBIM METOJIbI aBTOMATHU3AIII
M3TOTOBIICHHS JIeTajell Ha yIpaBJIeHUEM TEXHOJIOTHYECKUX MPOIIeC-
CTaHKaX C YHCIOBBIM [1K*-2-B-2 [ToHumMaeT npuHIUIIBI COB U MIPOU3BOJICTB HA OC-
MIPOrPaMMHBIM YIIpaBlieHHEM | (DOPMHPOBAHUS YIPABIISIOMINX IIPOTPAMM HOBE MPUMEHEHUS TIPOM3-
JUTSL U3TOTOBIICHUS IeTajeil Ha CTaHKaXx ¢ BOJICTBEHHOT'O 000pyA0Ba-
YHUCIIOBBIM ITPOTPAMMHEIM YITPABJICHUEM HUS C YACIIOBBIM TIPO-

[1K*-2-B-3 [IpuMeHsieT HaBbIKH Pa3pabOTKU |TPaMMHBIM YIPABICHHEM.
TEXHOJIOTHH U YIIPABJIAIOIINX MIPOIrpaMM JJIsd YMmerhb:
IPOM3BOCTBEHHOTO 00OPYIOBAHUS C - pa3pabaTbIBaTh yIpaBis-
YHUCJIOBBIM IPOI'PaMMHBIM YITPABJIICHUEM OmuUe NporpaMmal 11
MIPOU3BO/ICTBEHHOT'0 000-
PYZIOBaHUS C YHUCIOBBIM
NPOrpaMMHBIM YITPaBJICHH-




Kon n HaumeHnoBaHve WHIUKATOpa
NOCTHIKEHUS KOMIIETEHIINU

Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHITHIA

[Tmanupyemble pe3yabTaThl

o0ydeHus 1O TUCIUTLINHE,

XapaKTEPU3YIOIINE ITAIIbI
dbopmupoBanus
KOMIIETEHIINH

eM.
Baajgern:

- pa3pabOTKU TEXHOJIOTHH U
YIPABJISIONIUX TPOTPaMM
AJIA ITPOU3BOACTBCHHOT'O
000pYyIOBaHUS C YHCIOBBIM
IIPOrPaMMHBIM
yIIPaBJICHUEM.

4 CTpyKTYypa U collepKaHue TUCUUILINHBI

4.1 CTpyKTypa THCHUIJIMHBI

OO611as TpyA0EMKOCTh JUCLUHUILUINHBI COCTABISIET 3 3aueTHbIe enuHuLlbl (108 akajgeMuyecKkux 4yacos).

TpynoemkocTs,
Bun pabotbt aKaJICMUYECKHUX YaCOB
6 cemecTp BCETO

Oo0masi Tpy10éMKOCTh 108 108
KonTakTHas padora: 34,25 34,25
Jlextum (JI) 18 18
Jlabopartopusie padoTs (JIP) 16 16
ITpomesxyTounas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25
CamocTrosiTesibHasi padora: 73,75 73,75
- 8bINOJIHEHUE UHOUBUOYATIbHO20 MBopyecko20 3a0anus (UT3);

- CAMON0020mosKa (Mpopabomka u nO8MopeHUe TeKYUOHHO20 MAMepuala u
mamepuana y4eOHUKo8 u y4eoHvix nocoouli;

- H0020MOBKA K 1AO0PAMOPHBIM 3AHSAMUIM;

- H0020MOBKA K PYOEHCHOMY KOHMPOIO)

Bua nToroBoro KOHTpoOJIs (3a4eT, IK3aMeH, 1H( ¢ epeHINPOBAHHBIN 3a4eT

3a4er)

Paznensl guctuminHbl, u3ydaembie B 6 cemecTpe

KommuecTBo yacoB
Ne HaumenoBanue pasnenon ayatopHa BHEay/l.
paszzena BCETO aborta 6
n |3 [ | P
1 O6opynoBaHHE C YUCIOBBIM POTrPAMMHBIM 18 4 2 12
yIIpaBJICHUEM
2 OcHOBBI MEXaHO0OPaOOTKH 16 4 0 12
3 OCHOBBI IPOTPAMMHUPOBAHUS YHCIOBOTO 30 6 6 18
IPOrPaMMHOTO YIIPaBJICHUS
4 [IporpaMmMupoBaHue ¢ IPUMEHEHUEM ITHKIIOB 22 2 4 16
5 [TporpammupoBaHue KOMIIEKCOB 00OPYIOBAHHUS C 22 2 4 16
YHCIIOBBIM ITPOrPAMMHBIM YIIPABICHUEM
Uroro: 108 18 16 74
Bcero: 108 18 16 74




4.2 Cogepxxanme pa3iejioB IHMCUUNINHBI

1 pazaen. O0opyaoBaHue ¢ YMCJIOBBIM IPOrPAMMHBIM YIIPABJIeHUEM

ABTomMartnueckoe ympanieHue. OCOOEHHOCTH YCTPOMCTBA M KOHCTPYKIMH ()PE3epHOr0 CTAHKA C
YUCJIOBBIM TIporpamMMHbIM yrnpasieHuem (YITY). dyHkimonanpHble coctaBisonue (moacucremsl) UITY.
[Moncucrema ympaBnenusi. Ilomcucrema mpuBomoB. I[lomcucrema oOpaTHOUM CBsi3H.  SI3bIKM IS
nporpamMmmupoBanust 00padotku. I[lomp3oBarenbckuii uHTepderic cucremsl UITY. Opranel ympaBieHHs
cucrembl UITY. Cucremsl koopauHaT. Bxirouenue u pedepupoBanue. BBog MHCTPYMEHTOB M KOPPEKIIHA
WHCTPYMEHTOB. Y CTAHOBKA HOBOT'O MHCTPYMEHTA.

2 pazaen. OCHOBBI MEXaHO00PAOOTKH
[Tponiecc ¢pesepoBanms. Pexymmii mHCTpyMeHT. BcemomorarenbHblii umHCTpyMEHT. [lapameTpsr
¢bpe3epoBanus. Pekomennanuu o gppeszepoBaHuio.

3 pa3nes. OCHOBBI NPOrPAMMMPOBAHUS YHCJIOBOT0 POrPAMMHOI0 YIIPABJIEHUS

Nmena nporpamm. Ctpykrypa mporpammel. CTpykTypa cioBa u aapec. Ctpykrypa kazapa. O63op
OCHOBHBIX OIepaTopoB. BeIOop mimockocTeit. 3akuM AeTalld - YCTaHABIMBAEMOE CMEIIEHUE HYJICBOM TOUKH.
JIBr>keHue oceil. JImHelHas MHTEPIONALUS C YCKOPEHHBIM XOJ0M. JIMHEWHass MHTEPHOJSAUHsS C MOJAYECH.
Kpyrosas unrepnonsuus. KpyroBas MHTEpnosisiius 4epe3 yKa3aHUE LEHTpa MU KOHEUHOM TOYKH, 4epe3
YKa3aHUE KOHEYHOW TOYKHA M pajuyca, 4epe3 yKa3aHWE€ KOHEYHOM TOYKM M allepTypHOro yrjia, depes
yKa3aHue LEHTpa U anmnepTypHoro yria. BunroBas mnTepnossuus. ABToMaTH4ecKass KOPPEKLUHUs IJIMHBI U
panuyca uwHCTpyMeHTa. Koppekuwusi paadyca WHCTpYMEHTAa cClieBa M copaBa OT KOHTypa. Hauwamo wu
okoHYaHue koppekuuu. [loBenenue Ha yriax.

4 pazaen. [IlporpammMupoBaHue ¢ NpUMeHeHHEM HUKJIOB
Huxnel cBepienusi. CrepiieHue, nenrpoBanue. Crepiienue, 3eHkoBanue [ mydokoe cBepienue. L{ukin
dbopMupoBanus psiga oTBepctuid. Llukia popmupoBaHusi OKpY>KHOCTH OTBEPCTHIA.

5 paszagea. IlporpammupoBanue yueOHOM ru0Koi NPOU3BOACTBEHHON CHCTEMBbI

Hasnauenue yueOHO# ruOkoit mpousBonactBeHHoit cuctemsl (['TIC). CocraB obopynosanus ['TIC.
[Iporpamma  ympaBinenuss pa6oroit [TIC. HWmurtanmuss oTpabOTKHM  yNpaBisIOMIEH  MPOTrpaMMBI.
[Iporpammuposanue I'TIC.

4.3 JIaGopaTopHbIe padoThI

Ne JIP Ne HaumeHnoBanue nabopaTopHbIX paboT Kosr-Bo
paszziena 4acoB

1 1 Opransl ynpasnenus cucrembl UITY Siemens Sinumerik 802D sl 2

2 3 ITporpaMMupoBanye TMHEHHON UHTEPIOJISIUN 2

3 3 ITporpaMMupoBaHue KpyroBo HHTEPIOJISILIMN 2

4 3 [IporpammupoBanue oOpabOTKHU C KOPPEKIIUEH Ha paguyc 2
UHCTPYMEHTA

5) 4 [TporpamMmupoBaHye HUKIOB GOPMUPOBAHUS OTBEPCTHIL 4

6 5 [TporpammupoBanue 00paboTKH Ha yueOHON rMOKOi 4
IIPOU3BOJICTBEHHON CUCTEME
Hroro: 16

5 YueOHO-MeTOANYECKOE 00ecTIeueHrne TUCIHILTHHDI
5.1 OcHoBHas auTEpaTypa

5.1.1 Ceprees, A. . [IporpamMmmupoBanre 000pyI0BaHUS C YUCIOBBIM MTPOrPAMMHBIM yIIPaBICHUEM
[DnexTpoHHBIN pecypc] : ydeOHOoe mocoOue sl CTYASHTOB, OOYYaromIMXCsl MO MPOTpaMMaM BBICIIETO
oOpa3oBaHHs MO HampaBleHUsM mHoarotoBku 15.03.04 ABToMaru3anusi TEXHOJOTHYECKHX MPOIECCOB U
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npou3BoAcTB U 15.03.05 KOHCTpYKTOPCKO-TEXHOJIOTHYECKOE OOECIedeHHEe MAaIIMHOCTPOUTEIHHBIX
npou3BoactB / A. U. Ceprees, A. C. Pycsen, A. A. Kopuumnaea, M-Bo oOpa3zoBanusi u Hayku Poc.
Oenepannn, Deaep. roc. OIOKET. 00pa3oBaT. yupekaeHHe BbIcHI. oOpa3oBanus "OpeHOypr. roc. yH-T". -
DnektpoH. TekcroBbie aaH. (1 daiin: 42136 K6). - Openbypr : OI'Y, 2016. - 3arn. ¢ tut. skpana. -Adobe
Acrobat Reader 6.0 - ISBN 978-5-7410-1539-1. — Pexum JOCTyIA:
http://artlib.osu.ru/web/books/metod_all/10765 20160608.pdf.

5.2 JlonosiHuTEIbHAS JINTEPATYpPa

5.2.1 Ceprees, A. 1. KomnbeloTepHoe yrpaBiieHHE MPOU3BOACTBEHHBIM obOopynoBanueM [Tekcr] :
yueObHOe TmocoOHue Ui CTYACHTOB, OOYYalOMIMXCSl IO MpOorpaMMaM BBICIIETO TMPO(EeCCHOHATBHOTO
oOpazoBanus o HanpasiaeHusM noaroroBku 230100 MudopmaTuka u BeraucautenbHas Texauka u 220700
ABTOMAaTH3aIUs TEXHOJOTMUYECKUX MporeccoB U nmpou3BoactB / A. U. Cepree, M. A. Kopuunaes, A. C.
PycsieB; M-Bo oOpa3zoBanus u Hayku Poc. denepanuu, Deaep. roc. O10HKET. 00pa30oBaT. YUPEIKICHNUE BBICIII.
npod. obpazosanus "OpenOypr. roc. yH-1". - OpenOypr : OI'Y, 2013. - 138 c. : un. - bubnauorp.: c. 138. -
ISBN 978-5-9631-0241-1.

5.2.2 OcHoBbl porpaMMupoBanus ¢pe3epHoii 00paboTku netaneit Ha crankax ¢ UIIY B cucteme
"Sinumerik" [DnekTpoHHbI pecypc] : ydyeOHOE MOCcOOMe i CTYACHTOB, OOYYArONMXCS MO MpOorpaMMam
BEICIIETO 00Opa3oBaHUsl 10 HampaBieHusM 1oaArotoBku 15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHYECKOE
o0ecrieueHne  MAaIIMHOCTPOUTENbHBIX  Hpou3BoAcTB, 15.04.05  KOHCTPYKTOPCKO-TEXHOJIOTHUYECKOE
obecrieueHre MalIMHOCTPOUTENBHBIX Mpou3BoaAcTB U 15.03.06 Mexarponuka u pobororexamka / [A. H.
[TonskoB u ap.]; M-Bo oOpasoBanus u Hayku Poc. ®enepanuu, Penep. roc. Owomker. oOpa3oBart.
yupexxaeHnue Beicul. mpod. odpazosanus "OpeHOypr. roc. yH-T". - DIEKTPOH. TeKCTOBbIe naH. (1 daitn: 2.46
MO). - Openbypr : OI'Y, 2014. - 3aru. ¢ tut. 3kpana. -Adobe Acrobat Reader 6.0 - ISBN 978-5-4417-0444-
4. — Pexxum nocryma: http://artlib.osu.ru/web/books/metod_all/6350 _20141106.pdf.

5.3 llepuoanueckue u3gaHusi

- ABTOMAaTH3aIMs B IPOMBILUIEHHOCTH : )KypHal. — M. : ArentctBo "Pocneuats", 2020 - 2023.

- ABromaru3zauus. COBpeMEHHbIE TEXHOJIOTHH : XypHal. — M. : ArentctBo "Pocneuars", 2017 -
2019.

- BecTHUK KOMMBIOTEPHBIX U MHPOPMAIIMOHHBIX TEXHOJOTHH : )KypHai. — M. : ArentctBo "Pocre-
yath", 2017 - 2023.

- BectHuk MammHOCTpOEHUS : KypHAI. — M. : ArenrctBo "Pocneuats", 2016 - 2023.

- UadopmanroHHpie TEXHOIOTHH : XKypHal1. — M. : ArerrctBo "Pocneuats", 2013 - 2016.

- CripaBovynuK. H)KeHEpHBIH )KypHAaI : )XypHail — M. : ArenrctBo "Pocneuars”, 2019 - 2023.

- TexHONIOTHs MAaILIMHOCTPOEHUS : KypHai. — M. : ArenrctBo "Pocneuats", 2018 - 2023.

5.4 UuTepHeT-pecypcesbl

5.4.1 http://www.asutp.ru. - ACYTILru - cpeacTsa u CUCTEMBI KOMITBIOTEPHOW aBTOMATH3AIINH.

5.4.2 http://www.owen.ru. - KoarponbsHao-uzmepurensasie npudopsl OBEH: naTumku, KoHTpOIIepsl,
PETyISATOPHI, U3MEPHUTEIH, OJIOKH MUTAHUS U TEPMOPETYIISTOPHI : OQUIIHATBHBIN CalT pa3padoTynKa.

5.4.3 https://w3.siemens.ru. - OdunuanbHbIid caliT KOMIAHUK Siemens, COJACPXKAIIUi CIPaBOYHYIO
nH(popmMaluio 1o nporpammupoBanuto B cucreme YIIY Sinumerik.

- www.HAAS-CNC.com — odwummanbsHbii caiT mpousBoauTensi ctankoB HAAS, caliT comepxut
CTpaBOYHYIO HHpOpManuio o nporpammupoBannio HAAS-FANUC;

- WWW.ABAMET.ru — opunmansHelil caiit moctaBmuka crankoB HAAS B Poccuto, caifiT cogepxut
CTpaBOYHYIO HHPOpManuio o nporpammupoBannio HAAS-FANUC;

- http://dfpd.siemens.ru/infocenter/543/544/1802/1819/ — oduumanbHbli caliT KoMmaHuu Siemens,
COJZIepKAIIH CIIPaBOYHYIO HH(DOPMAIIHIO 110 MporpaMmmupoBanuio B cucreme YITY Sinumerik;

- http://cncexpert.ru/ - o6pa3zoBaTenbHbII MOPTAT IO TEXHOJIOTHH MAITHHOCTPOCHUS;



http://www.asutp.ru/
http://www.owen.ru/
https://w3.siemens.ru/
http://www.haas-cnc.com/
http://www.abamet.ru/
http://dfpd.siemens.ru/infocenter/543/544/1802/1819/
http://cncexpert.ru/

- Www.cnc-club.ru — ¢popym mo crankam ¢ UITY;

- https://cnc.training/courses.php - «cnc-club.ruy,

- http://www.sprut.ru/ - odunuaneaeii cait kommanuu «CIIPYT-TexHomaorus», cCoaepIKaIllmii
CIIpaBOYHYIO I/IHd)OpMaHI/IIO 10 aBTOMAaTHU3allkMi MPOHCCCOB MAUIMHOCTPOCHHUA C IIOMOMIBIO ITPOrpaMMHBIX
npoxayktoB SPRUT.

https://www.coursera.org/learn/multi-axis-cnc-toolpaths - «Coursera»; MOOK: «Multi-Axis CNC
Toolpaths»;

https://www.coursera.org/learn/innovations-in-industry-robotics - «Coursera»; MOOK: «MuHoBanmuu
B IIPOMBIIIJIEHHOCTU: MEXaTPOHUKA U POOOTOTEXHUKAY;

https://www.coursera.org/learn/introduction-cad-cam-practical-cnc-machining - «Coursera»; MOOK:
«Introduction to CAD, CAM, and Practical CNC Machining.

5.5 IIporpammHoe obecmedyeHue, nMpogeccHOHAIbHbIC 0a3bl JaHHBIX W HMHG(OPMAIHMOHHBIE
CIIPABOYHbIE CHCTEMBbI

1. Onepaunonnas cucrema PEJ[ OC.

2. IMaker oducHbix npunoxkenuit LibreOffice.

3. IlporpamMmHast cuctema JJisi OpraHu3aliy Buaeo-KoHpepen-cesa3u Webinar.ru.

4., TIO ny1st aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS U HOPMHUPOBAHUS TEXHOJIOTHYECKUX POIIECCOB. Y HUBEP-
cuteTckuil KoMIiekT SprutCAM.

6 Martepua/jibHO-TeXHHYeCKOe o0ecrieyeHue JUCHUIINHBI

VYyeOHble ayAUTOPUH JUI IPOBEACHUS 3aHATUN JIEKIIMOHHOTO TUIIA, JUI IPOBEAECHUS TPYIIOBBIX U
UHJUBUAYAIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJS M IPOMEXKYTOYHOM aTTeCTallid OCHALICHBI
KOMIUIEKTAaMH  YYEHHUYECKOM MeOenu, TEeXHUYECKMMM CpeICTBAaMU OOyueHMs, CHyXalluMH Ul
npejcTaBieHus yueOHoM nHpopmanuy 00IbIION ayAUTOPHUH.

Jis mpoBenieHHs J1a0OpaTOPHBIX 3aHATUH MCHOJB3YETCS KOMIIBIOTEPHBIH KJIAcC, OCHAILCHHBIN
KOMITHIOTEPHOM TEXHUKOM, MOJKIIOUEHHOU K ceTh «HTepHeT» 1 00eCTeueHHON TOCTYIIOM B 3JIEKTPOHHYIO
nHpOopMaLMOHHO-00pa3oBarenbHyto cpeny OI'Y; creHiom «YueOHas rubkast IpOU3BOACTBEHHAS CUCTEMay.

[TomemnieHust 111 caMOCTOSATENbHON PabOThl 00YUaIOLIUXCSI OCHAIIEHbI KOMIIBIOTEPHON TEXHUKOM,
NOJKIIOYeHHOH K ceTH «VHTepHeT» U 00ecrnedyeHHOW [OCTYyNIOM B 3JEKTPOHHYI HH(OpPMAIMOHHO-
oOpazoBarenbHyto cpeny OI'Y.


http://www.cnc-club.ru/
https://cnc.training/courses.php
http://www.sprut.ru/
https://www.coursera.org/learn/innovations-in-industry-robotics
https://www.coursera.org/learn/introduction-cad-cam-practical-cnc-machining

