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1 He.ﬂl/l H 3a1a4Y1 OCBOCHHUSA NUCHHUITJINHBI

ean (en) OCBOCHUS TUCIUTUIMHBI:

— (bopmupoBaHre y 0OydaromUXCs KOMIDIGKCAa 3HAHUM, YMEHHUH U HABBIKOB, HEOOXOIUMBIX JUIS
3(1)(1)CKTI/IBHOFO nporpaMMUpOBaHus O6pa6OTKI/I I[eTaJ'ICfI Ha CTaHKaxX C YHCJIOBBIM HNPOTpPpaMMHBIM YIIPABJICHUEM C
IMIPUMCHCHUEM CIICIHAIU3UPOBAHHBIX CUCTEM.

3agaun:

— O3HAKOMJICHHE C OCHOBHBIMU TEPMHHAMU U ONPEIACICHUSIMHU IPOTPAMMHOTO YIIPABICHUS;

— 03HAKOMJICHHE C 3TallaMu CO3/IaHUs YIPABJISIOUINX IPOrpaMM U METOAAMH UX pa3pabOTKH;

— U3YYCHHE OCHOB IMPOTPAMMHPOBAHUS 00paOOTKH AeTaneil Ha pa3IUYHBIX THHaX cTaHkoB ¢ UITY ¢
npuMmeHenuem CAM- cucrem;

— U3YYCHHE OCHOB KOHTPOJISI pa3paboTaHHBIX MPOTPAMM;

— npuobOpeTeHre HaBbIKOB padoThl ¢ CAM-cuctemamu.

2 MecTo UCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHON MPOrpaMMbl

JucuummHa OTHOCUTCS K 00s3aTeNbHbIM AMCUUIUIMHAM (MOAYJISAM) BapuaTHBHOHN 4actu Onoka /]
«JlucuumivHbl (MOYIIN)»

[TpepexBusuthl aucuutuivebl: b1./[.5.13 Hugopmayuonnvle mexnonrocuu u npocpammuposatue,
b1 J]h.15.2 Mamemamuueckuii ananus, b1.J[b.16 Dusuxka, b1.J[5.27 Obopyoosanue
aABMOMAMU3UPOBAHHO20 MAWUHOCMpOUmMenbHo2o npouzeoocmea, b1.J[.6.36 Mooenuposanue cucmem
asmomamuzayuu, b1./].B.3 [Ipoepammuposanue 060py008aHus ¢ YUCIOBbIM NPOSPAMMHBIM YAPAGIEHUEM,
b1.J1.B.4 Baszvi Oanuvix cucmem asmomamuzayuu u ynpaenenus, bl.J[.B.5 Texnonocuueckue npoyeccol
aABMOMAMU3UPOBAHHBIX NPOUZBOOCTNG

[TocTpexBu3uThl nucuuriuubl: b1./1.5.32 'ubkue npouzsoocmeentvie cucmemol

3 TpeGoBanus k pe3yjabTaTaMm 00y4YeHUs M0 TUCHUILINHE

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

[Tnanupyemsble pe3yiabTaThl
00y4yeHHs M0 JUCLUIUINHE,
Kon n HanmeHoBaHue Kon n HanMeHOBaHUE UHAMKATOPA
(bopMUpyEMBIX KOMIETEHIINH TOCTHKEHUS] KOMITETCHIIUU XAPAKTEPHSYIOTIIE STallbl
dopmupoBaHus
KOMITETCHIINN
[TIK*-5 CnocoOeH pemaTth [TIK*-5-B-1 [loHumaeT npuHIUIIBI 3HaTh:
3aJ]aud aBTOMAaTU3UPOBAHHONW | aBTOMATU3MPOBAHHOMN pa3pabOTKH - HAy4YHO-TEXHUYECKYIO
pa3paboTKH TEXHOJIOTUH U TEXHOJIOTHI U IporpaMM i 00paboTKu nH(}OpMaLIHIO O THIAX
porpaMm aJist o0paboTKu 3aroTOBOK Ha CTaHKaxX C YHCJIOBBIM oreparuii, Tumnax
3aroTOBOK Ha CTaHKaX C IPOTrpaMMHBIM YIIpaBJIE€HUEM 00paboTKH, pexxuMax
YHCJIOBBIM ITPOrPaMMHBIM [1K*-5-B-2 Brinonuser 00paboTKH.
yIpaBJIeHUEM ABTOMATH3UPOBAHHYIO HACTPOUKY YMmern:
TEXHOJIOTHYECKHX orepaluii o00paboTku - 3371aBaTh MapameTpbl
3arOTOBOK Ha CTaHKaX C YUCIOBBIM WHCTPYMEHTA, TapaMeTphl U
MPOrPaMMHBIM YIIPaBJIEHUEM CTpaTeruio oopaboTKH.
[TK*-5-B-3 [IpumMeHsieT HaBbIKU Baagers:
ABTOMATHU3UPOBAHHOW pa3pabOTKU M OTJIAJIKU |- HABBIKAMHU Pa3pabOTKU
TEXHOJIOTUH U YIPABISIOUIMX MPOTPAMM JUIsl | yIIPABISIONIUX IPOrpamMM
CTaHKOB C YUCJIOBBIM IIPOTrPaMMHbBIM Ha JTarmne
yIpaBJIeHUEM aBTOMAaTU3HPOBAHHOM
TEXHOJIOTHYECKOU




[Inanupyemble pe3yiabTaThl
o0ydeHus 1O TUCIUTLINHE,

Kon n HaumeHoBanue Kon u HauMeHOBaHuE MHIUKATOPA
. XapaKTEPU3YIOIIHE ATAIbI
bopMUPYEMBIX KOMIETCHITHIA NOCTHIKEHUS KOMIIETEHIINU (OpMUpOBAHUS
KOMIIETEHIINH

IIOATOTOBKHW NPOU3BOJCTBA.

4 CTpyKTYpa M coJepKaHue JUCHHIIIUHBI
4.1 CTpykTypa 1M CUHIIIHHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 3 3aueTHbIe eAnHUIIbI (108 akajmeMuueckux 4acos).

TpynoemMKocTsb,
Bun paboter aKaJeMHYECKHUX YaCOB
8 cemecTp BCETO
OO0mas Tpy10éMKOCTh 108 108
KonraktHasi pabora: 14,25 14,25
Jlexmum (JI) 6 6
Jlaboparopusie pabotsr (JIP) 8 8
ITpomexyTouHas aTTectanus (3a4eT, SK3aMeH) 0,25 0,25
CamocrosiTelibHas pa6oTa: 93,75 93,75
- 8bINOJIHEHUE UHOUBUOYATILHO20 MEopUecKko2o 3adanus (U13);
- CAMON0020MosKa (Npopabomka u no8mMopeHue 1eKYUOHHO20 Mamepuand u
Mamepuana y4eOHUK08 U y4eOHbIX nocooull;
- 10020MOBKA K 1AO0PAMOPHBIM 3AHANMUIM)
Bua uToroBoro KOHTpoJIA (3aueT, IK3aMeH, T depeHITUPOBAHHBIH 3aver
3a4er)

Paznenbl gucuIuinHebl, u3y4aembie B § ceMecTpe

KonnyectBo yacoB
Ne HaumenoBanue pasnenon ayatopHa BHEay/l.
paszzena BCETO abora
7113 | 1P pabota
1 ITporpammupoBaHue ppe3epHbIX onepauii 62 2 8 52
2 IIporpaMMupoBaHn€e TOKapHBIX ONEpaLuil 24 2 22
3 [IporpamMMupoBanue TOKapHO-(pe3EPHBIX 22 2 20
onepanui
Hroro: 108 6 8 94
Bcero: 108 6 8 94

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

Paspnen 1. [IporpaMmMupoBanue (ppe3epHbIX onepanui

3nakomctBo ¢ uHTepdeiicom CAM-cucrembl. Tumsl oOpabotku. Tumel onepanuii. IlabmoHsI.
[Tapamerpsr ¢pesepubix omneparnuid. [lapamerpsr dpesepHoro wuHCTpymMeHTa. IlocTpoeHue reoMeTpuun
3arotoBku. Iloctnpoueccop. @yHKINKM M3MEPEHMSI, KOHTPOJISI OCTATOYHOIO MaTepuasa, aBTOMaTUYECKOTO
OINpEEIEHUS OTBEPCTHM.

Paznea 2. [IporpaMMupoBaHue TOKAPHBIX ONepanui



OcobeHHoCTH TTporpaMMUpOBaHus g ToKapHbIX crtaHnkoB ¢ UYIIY. I[Moamporpammsr. [Toctpoenue
3arotoBku. Ilapamerpel TokapHbIX onepauuii. I[lapameTpbsl HHCTpyMEHTa sl ONEpaluyid TOKapHOH
o6pabotku. CtpaTterust 06padboTku. OCOOEHHOCTH TOKAPHON ABYXIIITHHIEIBHOU 00pabOTKH.

Paszgea 3. [IporpammupoBanue TOKapHO-(pe3epHBIX Onepanuii

OcoOeHHOCTH TPOrpaMMUPOBAaHUSI TOKApHO-(ppe3epHbIX omepanuid. Omnepanuu BHIOOPKH Ha
HMIMHIPUYECKON MOBEPXHOCTH. PoTanmonHble onepanuu.

4.3 JIaGopatopHbie padoThI

No JIP Ne HanmenoBanue 1abopaTopHbIX paboT Koz-so
paszzgena 9acoB

1 1 Nzyuaenune nunrteppeiica CAM-cucteMbl Ha IpUMEpe OTeparnuu 2
CBEpJICHUS

2 1 [IporpammupoBanue ppesepnoii 2,5D-06paboTku 2

3 1 [TporpammupoBanue dppezepHoit 3D-00pabOTKH ¢ UCIIOIB30BAHUEM 4
KOMILIEKCHOW onepanuu
Utoro: 8

5 Y4yeoHo-MeToan4ecKkoe odecnedyeHne TUCIHMUIIIAHBI

55.1 OcHoBHas JiuTepaTypa

5.1.1 Pa3paboTka ympaBIsIOIIMX MPOTpaMM JUisi MHOTOoceBod oOpa®oTku Ha crankax c UYIIY
[DnmexTpoHHBIH pecypc] : ydeOHOEe TocoOme it OOydJaroImuXxcs IO 00pa3oBaTENBHBIM IPOTrPaMMaM
BhICIIIET0 00pa30BaHUsl 1O HampaieHUusM 1oarotoBku 15.04.05 KoHCTpYKTOPCKO-TEXHOIOTHYECKOE
o0ecrie4eHrne MalTMHOCTPOUTENBHBIX MPou3BoAcTB U 15.04.01 Mammnuoctpoenue / [A. H. [TomskoB u ap.];
M-Bo oOpazoBanusi u Hayku Poc. ®enepanuu, denep. roc. OrOKET. 00pa3oBaT. YUPEIKIACHUE BBICII.
obpazoBanus "OpeHOypr. roc. yH-T", Kad. TeXHOIOTMM MAIIMHOCTPOCHHUS, METALII000pa0aTHIBAIONINX
CTaHKOB M KOMIIJIEKCOB. - DJIEKTPOH. TeKCTOBbIE AaH. (1 daiin: 5.42 MO). - Openbypr : OI'Y, 2017. - 110 c. -
3arr. ¢ taT. 9KpaHa. -  Adobe  Acrobat Reader 6.0. - Pexum = goctyna:
http://artlib.osu.ru/web/books/metod_all/60119 20171205.pdf - ISBN 978-5-7410-2020-3.

5.2 lononHuTEJbHAS JIUTEPATYPA

- Cepree, A. U. Vcnons3zoBanue oOyuatomiero kinacca YIIY mpu moAroToBke ympaBISIOIIUX
nporpaMM [DJEKTPOHHBIM pecypc] : MeToAMYecKHe YyKa3zaHHWs Ul ciyliarened, o0ydaroliuxcs 1o
oOpa3oBarenbHOM Tmporpamme (mepenoarotoBku) "CHCTEMBI YHCIOBOTO MPOTPAMMHOTO YIpPaBIEHUS
METaI000padaThIBAIOIIMX CTAHKOB", M CTYIACHTOB, OOYydYalOIIUXCs TO MpOrpaMMaM BBICIIETO
npodeccuoHaIbHOTO  oOpa3zoBaHusi 1o HampasieHusM noarotoBku 09.03.01 HWudopmatuka u
BBIUMCIUTENbHAs TexHuKa, 15.03.04 ABTOMaTu3anus TEXHOJIOTHYECKHUX MPOIECCOB U MPOU3BOACTB / A. U.
Cepree, M. A. Kopnumnae; M-Bo oOpa3zoBanusi u Hayku Poc. ®enepanuu, Penep. roc. OROJIKET.
oOpasoBar. yupexaeHue Boicil. mpod. odpazoBanus "OpenOypr. roc. yH-1", Kad. cuctem aBTOMaTu3amnuu
mp-Ba. - DJIEKTPOH. TekcToBbie AaH. (1 ¢aiin: 4.46 MO). - OpenOypr : OI'Y, 2014. - 89 c. - 3arn. ¢ TuT.
9KpaHa. - Adobe Acrobat Reader 6.0. - Pexum J0CTyna:
http://artlib.osu.ru/web/books/metod_all/4784 20140715.pdf

- Ceprees, A. 1. IloaroroBka ynpasisoomux nporpamm mis craHkoB ¢ YIIY ¢ ucnosnb3oBaHueM
COBPEMEHHBIX aBTOMATHU3WPOBAHHBIX OOYyUaIOLIUX CUCTEM [DIEKTPOHHBIM pecypc]| : 3IEKTPOHHBIA Kypc
nexuuit / A. U. Ceprees, B. H. lllepcroburoBa; M-Bo oOpa3oBanus u Hayku Poc. @eneparuu, enep. roc.
Oro/pKeT. oOpaszoBar. yupexiaeHue Bbicil. mpod. obpazoBanums "OpeHOypr. roc. yH-T". - DIEKTpPOH.
TekcToBbie AaH. (1 ¢aitn: 248 M6). - OpenOypr : OI'Y, 2014. - 6 c. - 3arn1. ¢ TUT. PKpaHa. - ApXuBarop 7-
Zip. - Pexxum mocryma:
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=1016

- T'onuapos, A. H. [Toaroroska ynpasistouux nporpamm i crankoB ¢ YITY [Dnexkrponnslii pecypc]
: METOJUYECKHE YyKa3aHWUs Uil CTYJEHTOB, OOy4aroIluxXcs IO MporpaMMaM BBICIIEro OOpa3oBaHUS IO
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http://artlib.osu.ru/web/books/metod_all/60119_20171205.pdf%20-%20ISBN%20978-5-7410-2020-3
http://artlib.osu.ru/web/books/metod_all/4784_20140715.pdf
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=1016

HAaMpaBJICHUAM MOJATOTOBKH 15.03.05 KoHCTpYKTOPCKO-TEXHOTOTHYECKOE obecrieueHne
MalTUHOCTPOUTEIBHBIX ~ TPOM3BOACTB, 15.04.05  KOHCTpYKTOPCKO-TEXHOJOTHYECKOE  OOecredeHue
MAaIIMHOCTPOUTEIBHBIX MPOU3BOACTB, 15.03.06 Mexarponuka u podororexuuka / A. H. T'onuapos, A. H.
[TonsikoB, A. JI. IlpunagueB; M-Bo oOpazoBanuss u Hayku Poc. ®denepanum, dDemep. roc. OHOIKET.
oOpazoBar. yupexiaeHue Bbicml. Tpod. obpasoanus "OpenOypr. roc. yH-T", Kad. TexHomoruu
MalIMHOCTPOEHUS, METaNI000padaThIBAIOIIUX CTAHKOB M KOMILUIEKCOB. - DIEKTPOH. TEKCTOBbIe naH. (1
daitn: 6.69 M6). - Openoypr : OI'Y, 2015. - 91 c. - 3arn. ¢ tut. 3kpana. - Adobe Acrobat Reader 6.0. -
Pexxum moctyma: http://artlib.osu.ru/web/books/metod all/7938 20150522.pdf

- TomsxoB, A. H. PaspabGorka ynpaBistomux nporpamMm uiss crankoB ¢ YITY. Cucrema NX.
OpesepoBanue [DNEKTPOHHBINA pecypc] : yueOHOe ocodue Al CTYAEHTOB, 00yYaloIUXCs M0 IporpaMMam
BEICIIETO 00Opa3oBaHusi MO HampaBieHusM noarotoBku 15.03.05 KoHCTPYKTOPCKO-TEXHOIOTHUECKOE
obOecrieueHre  MAIIMHOCTPOUTENBHBIX  mpou3BonacTB, 15.04.05  KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
o0ecriedeHrne MaIIMHOCTPOUTENBHBIX Tpou3BoACcTB M 15.03.06 Mexarponuka u pobororexnuka / A. H.
[Tonsxos, U. I1. Hukutuna, U. O. 'onyapos; M-Bo oOpazoBanust u Hayku Poc. ®eneparnuu, denep. roc.
OroKeT. 00pa3oBar. yupexkaeHue Beicil. oopazoBanus "OpeHOypr. roc. yH-T". - DIEKTPOH. TCKCTOBBIC JaH.
(1 ¢aiin: 6.67 M6). - Openbypr : OI'Y, 2016. - 171 c. - 3ara. ¢ Tut. 3kpana. - Adobe Acrobat Reader 6.0. -
Pexum noctyna: http://artlib.osu.ru/web/books/metod_all/9735_20160304.pdf - ISBN 978-5-7410-1314-4.

- [IlonskoB, A. H. IloaroroBka ymnpapisitomux nporpamm misg crankoB ¢ UIIY ¢ ucnonp3oBanuem
CAM-cucrem [DnekTpoHHBIN pecypc] : anekTpoHHbI Kype nekuuid / A. H. Iomskos, Y. H. Hukutuna; M-
BO oOpaszoBanuss u Hayku Poc. @eneparnuu, Denmep. roc. OrOKeT. 00pa3oBar. y4pekKIEHHE BBICII.
obpazoBanus "OpenOypr. roc. yH-T". - U. 2. - DnekrpoH. TekcToBble aaH. (1 ¢ain: 3.97 M6). - OpenOypr :
ory, 2017. - 3 ¢ - 3ari. ¢ TUT. 3KpaHa. - ApxwuBatop 7-Zip. - Pexum gocryma:
http://ufer.osu.ru/index.php?option=com_uferdbsearch&view=uferdbsearch&action=details&ufer_id=1476

5.3 llepuoanueckue u3gaHusi

- ABTOMaTH3aIMs B IPOMBILUIEHHOCTH : )KypHall. — M. : ArentctBo "Pocneuats", 2020 - 2023.

- ABtomaru3zauus. COBpeMEHHbIE TEXHOJIOTHH : XypHal. — M. : ArentctBo "Pocneuars", 2017 -
2019.

- BecTHHK KOMITBIOTEPHBIX ¥ WH(OPMAIIMOHHBIX TEXHOJOTHH : XKypHai1. — M. : ArenrctBo "Pocre-
yate'", 2017 - 2023.

- BecTHrk mMammHOCTpOEHUS : KypHAI. — M. : ArenrctBo "Pocneuats", 2016 - 2023.

- UadopmanroHHpie TEXHOJIOTHH : KypHaI. — M. : ArerrctBo "Pocneuats", 2013 - 2016.

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

- TexHONOTHs MAaILIMHOCTPOEHUS : KypHai. — M. : Arenrcto "Pocneuats", 2018 - 2023.

5.4 UnTepHeT-pecypcsbl

- www.HAAS-CNC.com — odunmansHbiid cadT mpousBoautens crankoB HAAS, caliT comepkut
CTpaBOYHYIO HHPOpManuio o nporpammupoBannio HAAS-FANUC,

- wwwW.ABAMET.ru — opunmaneabeiii caidT mocrammka ctankoB HAAS B Poccuro, caiiT cotepxut
CTpaBOYHYIO HHpOpManuio o nporpammupoBannio HAAS-FANUC;

- http://dfpd.siemens.ru/infocenter/543/544/1802/1819/ — oduimansHblii calT KOMIaHUH Siemens,
COJZIepKaIIHi CIIPaBOYHYIO HH(DOPMAIIHIO 110 MporpaMmmupoBanuio B cucreme UITY Sinumerik;

- http://cncexpert.ru/ - obpa3zoBaTenbHBII MOPTAT MO TEXHOJIOTHH MAITHHOCTPOCHUS;

- www.cnc-club.ru — ¢opym o crankam ¢ UITY;

- https://cnc.training/courses.php - «cnc-club.ru», Kypce, MOOK: «OnnaitH-o0y4eHue ornepaTo-
pos/miporpammuctoB UITY — LAUFER CNCy;

- http://www.sprut.ru/ - odunuansHeiii caidt kommnanuun «CIIPYT-TexHomorusi», comepsKaruii
CIIPAaBOYHYIO MH(OPMALIMIO MO aBTOMATH3aIlMK MPOIIECCOB MAIIMHOCTPOEHHS C MOMOIIBIO MPOTPaMMHBIX
npoayktoB SPRUT.

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



http://www.haas-cnc.com/
http://www.abamet.ru/
http://dfpd.siemens.ru/infocenter/543/544/1802/1819/
http://cncexpert.ru/
http://www.cnc-club.ru/
https://cnc.training/courses.php
http://www.sprut.ru/

https://www.coursera.org/learn/innovations-in-industry-robotics - «Coursera»; MOOK: «MaHOBanmu
B IIPOMBIIIIJICHHOCTHU: MEXAaTPOHUKA U pO6OTOTCXHI/IKa»;

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

5.5 IIporpammHoe obecmedyeHue, nMpodeccHOHATbHbIC 0a3bl JaHHBIX M HMHG(OPMAIUMOHHBIE
CIIPABOYHbIE CHCTEMBbI

1. Onepanumonnas cucrema PEJ] OC.

2. IMaker oducHbix npunokenuit LibreOffice.

3. IlporpaMmHast cuctema JJisi OpraHu3aliy Buaeo-koHpepenu-cesa3u Webinar.ru.

4. TIO g1t aBTOMAaTU3MPOBAHHOTO MPOEKTUPOBAHKS ¥ HOPMUPOBAHKSI TEXHOJIOTHYECKUX MIPOLIECCOB. Y HUBEP-
CUTETCKHAM KOMITIEKT SprutCAM.

6 MaTepnaﬂbno-TexnnquRoe obecrneyeHue AUCHHUIIIMHBI

VYuebHble ayJUTOPUN JUIsl IPOBEIEHUS 3aHATUH JIEKIIMOHHOTO THUIIA, AJIS IPOBEEHHsI IPYIIIOBBIX U
UHJUBUAYAJIbHBIX KOHCYJIbTAllMM, TEKYLIEro KOHTPOJsS M IPOMEXYTOYHOM aTTeCTallid OCHALICHBI
KOMIUIEKTAaMH  YYEHHUYECKOM MeOenu, TEeXHUYECKMMM CpelICTBAaMU  OOyueHMs, CHyXalluMH JUIs
npecTaBieHus yueOHoi nHdopmanuy 00IbIION ayAUTOPUH.

Jis mpoBeneHHs J1a0OpaTOPHBIX 3aHATHHA MCIOJB3YETCS KOMIBIOTEPHBIH KJIACC, OCHAILCHHBIH
KOMIIbIOTEpaMH € BbIXOJOM B uHTepHeT u B DMOC OI'Y, cneuuanu3upoBaHHONM MeEOENbI0; JOCKOU
ayJAMTOPHOM; SKPAaHOM CTallMOHAPHBIM; IIPOEKTOPOM CTallMOHAPHBIM; HOYTOYKOM.

[Tomemnienust i caMOCTOSATENbHOM PabOTHl 0OY4YaOLIMXCSl OCHAIIEHbl KOMIBIOTEPHON TEXHUKOMH,
NOJKIOYeHHOH K ceTu «lMHTepHeT», M o0ecleyeHueM JI0CTylna B 3JIEKTPOHHYIO HH(GOPMAalMOHHO-
obpazoBarensHyt0 cpexy OI'Y.


https://www.coursera.org/learn/innovations-in-industry-robotics
https://www.coursera.org/learn/introduction-cad-cam-practical-cnc-machining

