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MoppobHee o cetn peTckmnx TexHorapkoB «KeaHTOpUyM» MOXHO y3HaTb Ha
canTe roskvantorium.ru

ISBN (c) PHDPO 2019

978-5-6042730-3-6 B cbopHuie ncnonbsoBaHbl B TOM YncCne MaTepua-
Nbl U3 OTKPbITbIX UCTOUYHUKOB ceTn MHTepHert. MNo-
CKOMNbKY MCTOUYHUKM, pa3mellaome y cebs nHpop-
MaLmio, JaneKko He Bceraa sBnsatoTca obnagatensmm
aBTOPCKMX NpaB, MPOCMM aBTOPOB UCMOIb30BaHHbIX
HaMK MaTepuasioB OTKJIMKHYTbCS, U Mbl Pa3MeCcTUM
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C60pHVII( npegHasHavyeH UCKAKOYUTENIbHO ONnAa He-
KOMMep4yeCKOro ncnosib3oBaHUA.
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Pe@eHdw;f HA TydkuT <AauTers

[MporpamMMa TynKkmuTa ABNAETCA akTyaslbHOM U COCTaB/IeHa B COOT-
BETCTBMWN C rOCYAapCTBEHHbIMU TpeboBaHUAMM K obpa3oBaTesib-
HbIM MPOrpaMMaM CUCTEMbl LOMONHUTENbHOrO 0bpa3oBaHUA ae-
Ten. [lporpamma cHabkeHa He06XxoaMMbIM yYebHO-MeToANYECKUM
KOMIM/IEKCOM, MPU3BaHHbIM ObBecrneunTb ee yCrewHy peannsa-
LMIO, COCTaB/IEHa C YYETOM COBPEMEHHbIX TpebOoBaHUN.

AI(TyaJ'IbHOCTb nporpaMMmbl 1 ee HOBM3Ha onpeaendeTcs yCl'IeLLIHOl‘/’I
cou,manmau.meﬁ pe6éH|<a B COBpeMeHHOM O6Ll.l,eCTBe, ero npoayk-
TUBHbIM OCBOEHUNEM pPa3HbIX COLManbHbIX ponel?l, 3aKnagbiBaeT OC-
HOBbI TEXHONIOrM4YeCcKoro npeanpmMHMMaTesibCTea.

HoBn3Ha nporpaMMbl 3ak/itouaeTcs B L€MOHCTPaLMM 0B6yYatoLwmnM-
CA CYLLECTBYIOLWMX OCHOBHbIX TEXHONOMMM MPOU3BOACTBA, OCO-
6eHHOCTeN UX NPUMEHEeHUs, LOCTOMHCTB U HeAOCTaTKOB, B TOM
uncne nNpu pa3paboTke NPOTOTUMNOB U MaTepuanmsaLmm pasnny-
HbiIX uaen. [Nporpamma Takke ocBellaeT OCHOBbI M30b6peTaTesb-
CTBa U MHXXEHEPUU, B TOM YMC/le TeOPUIO pelleHns nsobpeTaTenb-
CKMX 3a4au.

CrpykTypa nporpamMMmbl NpeacTaBnseT cobom nornmyeckyto nocne-
[OBAaTE/IbHOCTb OCBELEHNS OCHOBHbIX COBPEMEHHbIX TEXHO/TOMMM
NPOM3BOACTBA, TaKMX KaK fla3epHble, aaaUTUBHbIE, Klaccuyeckme
TeXHONornu ¢ ncnonbsosaHueM ctaHkos YIY. [porpamma nocne-
[LOBaTeNbHO OCBellaeT npoueccbl MogenuposaHusa: ot 2D k 3D.
PackpbiTa cogepykaTenbHas 4acTb MpOrpamMMmbl, ONMCaHbl OCHOBHbIE
Kencbl 1 pasgenbl 3aHaTMN. Cnncok nuTepaTypbl AOCTaTOUHbIN,
BK/ItOYaeT B ceba neyaTHble UICTOYHMUKM U UHTEPHET-Pecypcbl.

[MporpamMma npegnonaraeT BO3MOXHOCTb BAPUATUBHOMO U3YyYeHUS
KypcCa U 3aBUCUT OT YPOBHS MOATOTOBKM OByYatoLmXcs, COOTBET-
CTBYeT BO3PacCTHbIM 0COBEHHOCTAM 0ByyatoWmnXCcs, CaHUTapHO-TU-
rMeHnYeckMM HopMaM 1 TpeboBaHUAM.

MporpaMMa paccumTtaHa Ha obyuatowmxca 10-17 net v npeacras-
naet cobon NpakTUYECKUM MHTepec ANa TbIoTOPOB HamnpaBieHus



«XanTek» B ceTu geTckux TexHonapkoe «KeaHTopuym». [Npo-
rpaMMa TyNKUTa ABNAETCA aKTyaslbHOM B YC/OBUSAX peanvsauuu
HOBbIX O6pa3oBaTeNbHbIX CTaHAAPTOB, CMOCOBCTBYET Pa3BUTUIO Y
obyuatoWwmxca nHTepeca K MHXeHepHOM 1 nsobpeTtatenbckon ae-
ATEeNbHOCTU, OCBELLAET OCHOBbI TEXHOIOrMYECKOro npeanpuHmMMa-
TEeNbCTBA U MOXET BbITb peKOMeHA0BaHa B KayecTBe Mporpammbl
LOMONHUTENBHOIO 0H6pa3oBaHMmS.

JoueHT Kadenpbl ryMaHUTapHbIX U COLMANbHO-3KOHOMUYECKNX
AvcumMnanH punumana BoeHHol akageMum MaTepuanbHO-TEXHUYE-
ckoro obecneyeHus MeHu reHepana apmuu A.B. Xpynesa, kaHam-
faat negarormyeckunx Hayk O.B. EBaokumMoBa

Xantek: Tynkut 7
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(/TO (/Ié 685:‘7 V)/DenggdtﬂET /CgﬂHTgM?

bnok KOMMeTeHUumn:

* UHXKeHepuna u M306peTaTel'IbCTBO;

* Nla3epHble TEXHOIOTNU;

* aAANTUBHbIE TEXHONOTNN,

* MNpOMbIWEeHHbIe TEXHONOTIN;

* 2NEeKTPpOHHbl€e KOMMOHEHTbI, aBTOMaTU3auna npon3BoactBa U
npoMbillIeHHasa pO6OTOTEXHVII(a.

bnok TexHonoruueckoro B3aumMopencTens:
+ BbICOKOTEXHO/IOTMYHAA Mopaepykka MPOeKTHbIX paboT apyrux
KBaHTYMOB.

Bnok koMMepuunanuzauuu:

. cepuiiHas KOMMepLManmM3aumsa MOOAEXKHbIX TEXHONOMMYECKNX
cTapTanos;

+ BbIMOSIHEHME COBMeCTHO ¢ apyrumm kBaHTyMamm HNOKP cTo-
POHHUX 3aKa34YMKOB;

+ eAMHas NowWajika pacnpenenéHHbIX LLeHTPOB KOMMeTEeHLMN.

CocTaB npoeKTHbIX rpynn
YyacTHMKM npoekTHbIX rpynn: obydatowmecs obueobpasosa-
TENbHbIX YYPEXKAEHWUN.
Knacebi: ¢ 1 no 11.
BosMoxxHOCTb yuyacTus B rpynne obyvarowmxcsi pasHbiX K1accoB:
ecTb.
CpeaHum uncneHHbin coctas: 12 uenosex.
TpeboBaHUA K MMHUManbHOMY YPOBHIO KOMMETEHLMUI: OTCYTCTBY-
IOT.

O6pazoBaTenbHbiii MOAYND
Tunbl o6pa3zoBaTenbHbIX MOAYNEN: BBOAHbIN, yrNyONEHHDIN.
MpoaomxurenbHocTb (Yac): 72.
MpoaomkntTenbHoCTb 3aHATUA (Hac): He MeHee 2.
YacroTa 3aHaTui: He pexke 2 pa3 B Heaento.
®PopmMa uToroeom aTTectaumumn: Ny6MYHOE BbICTYMNIEHNE C AEMOH-
cTpauuven.

Xantek: Tynkut 9
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MHxxeHepus
1 n306peTaTenbcTeo

| R S 2 SR S

+—> Xaiitek TexHonoruy =~ E—> AsToMaTM3aLMs

WhxeHepus NasepHble  AaauTueHbie 1 €XHONOrMM Pa6ota c MpombiwneHHas
TPU3 06paboTknM c  NEKTPOHHbIMM  aBTOMATM3auMs,
vinoruia Texnonormn TexHonorum yny KOMMOHEHTaMMU U pOBOTOTEXHUKA

I T S b

BbinonHeHHbIM NpobneMHo-opueHTpoBaHHbIn npoekT, Hard Skills, Soft Skills

KP hasryra
KoMneteHuuu:

- He MeHee 120 obyuatowwmxcs B rog, npowenwmx obyueHme no 4
OCHOBHbIM KOMMEeTEeHLUSAM;

- perynapHoe yuyactue B yemMnmoHatax WSR (JuniorSkills) He me-
Hee 1 koMneTeHUUN.

TexHonornueckoe BzaMMoaencTeue:

- He MeHee 20 npoekTHbIX paboT C He MeHee YeM 2 KBaHTYMaMu;

- yyacTMe He MeHee 5 MpoeKTOB Ha KOHKypcax denepanbHOro
YPOBHS;

- He MeHee 2 NpoeKTOoB C AeTCKUMU TexHonapkamu «KeaHTopu-
YM» OPYFrMX PErYOHOB.

Kommepuunanusaums:

+ co3paHue U pa3BUTUE KOMaHZ MOJIOAEXHbIX TEXHOMOMMYECKUX
CcTapanos;

+ BbICTPaMBaHVe B3aMMOAEUCTBUSA C MOTEHLUMaNbHbIMU perno-
Ha/lbHbIMUM 3aKa3uyMKaMU U NPeanpuUaTUIMU;

- dopMupoBaHme 6a3bl xalTeK-060PYAOBAHNS N CRELManm3aLni.
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/GD] u gocma/cewﬁ no urotam

5609/4 020 MOgW

O6yuarowmecs, NOBTOPHO Npuliealune Ha obyueHmne B Xxautek: He
MeHee 75%.

O6yualowmecs, ycnewHo 3awmTmelumne npoekT: He MeHee 87%.

KPL no urozam gug,&é’wozo MOGYLA

O6yualowmecs — npusépbl (nobeauTtenm) KOHKYpcoB (onuMnuag,
M T.N.): He MeHee 5%.

O6yuatlowmecs, KoMMepumanusmpyowme cobcTeeHHbIe AaeU, Mo-
nop@&kHoe TexHonpeanpuHUMaTenbcTBo: He MeHee 3%.

Xantek: Tynkut 1
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1ypoBeHb — uccnepoBaHme

VccnepoBaHue xapakTepuCTUK pa3ivyHbIX TUMOB ¢pes.
WccnepoBaHuve pasnuuHbix napaMeTpoB o6paboTkm MaTepua-
NOB OT CBOWCTBa MaTepuana.

WNccnepoBaHue 3aBMCHMMOCTM cKOpOCTU Nogaum dpesbl OT Ama-
MeTpa 1 KayecTBa 06paboTku.

VccnepoBaHve pa3nnuyHbix TUMOB MEXaHM3MOB MepeMeLleHNN
BO ¢ppe3epHbIX yCTPOMCTBaX, 0COBEHHOCTU, TOYHOCTb U T. M.
NccnepoBaHme TvnoBbix npobnem ppesepHoOro cTaHka, obcny-
XMBaHME N TEXHUKA Be30MacHOCTU.

WccnepoBaHuve pasnnyHbIX TUMOB Nla3epHbIX CTaHKOB.
WNccnepoBaHve paznnyHbiX TUMOB MEXAHM3MOB MepeMeLLeHNHN,
YCTPOWCTB Nla3epHbIX CTaHKOB.

VccnepoBaHve TOUHOCTM Na3epHOro CTaHKa.

W ccnepoBaHve pasnnyHbix MaTepuanos ans o6paboTiku Ha na-
3€epHOM CTaHKe.

NccnepoBaHve Tnnoebix npobaeM nasepHoro craHka, obcny-
YKMBaHME N TEXHUKA 6Be30MacHOCTM.

NccneposaHme ocHoBHbIX Buaos 3D-npuHTepos
WNccnepoBaHve OCHOBHbIX TUMOB PacXoOAHbIX MaTepuanos Ans
3D-npuHTEepOB, OCHOBHbIE XapaKTepUCTUKM U crnocobbl uc-
MoNfb30BaHUs

WNccneposaHue 3aBucumocTtu TouHocTn 3D-npuHTepos ot umc-
MoNb3yeMol TEXHOIOMUN.

WNccneposaHue Tvnosbix npobnem 3D-npuHTepos, obcnyxu-
BaHMe U TexXHUKa 6e3onacHocTu npu paboTe.

WNccneposaHve no noctobpaboTike M3penmn, M3roToBNEeHHbIX
Ha pa3nuyHbix TMnax 3D-npuHTepoB.

2 ypoBeHb — npaKTUYecKoe uccnepoBaHue

[MpakTnueckoe nccnenoBaHme o6paboTKM pasnnUYHbIX MaTepu-
anoB pa3nINYyHbIMU TUNaMn dpes.

[MpakTuyeckoe wnccnegoBaHWe MO OMpefeneHuo TOYHOCTM
dpesepHoOro craHka.

[MpakTuueckoe nccnegosaHune no noctobpaboTtke nspenus rno-
cne ¢pesepHor 06paboTKM.

[MpakTnueckoe nccnepgoBaHune no paboumM napamMeTpam nasep-

Xantek: Tynkut 17



HOrO CTaHKa A4/18 Pa3/INYHbIX TUMOB 06paboTKM B 3aBUCUMOCTH
OT TO/ILWMHBI OprcTekna (cocTaBneHue Tabanubl mapaMeTpoB).
MpakTnueckoe nccnepgosaHune no paboymm napamMmeTpam nasep-
HOro CTaHKa 415 Pa3/INUHbIX TUMNOB 06PabOTKMN B 3aBUCUMOCTM
OT TO/WMHbI PpaHepbl (CocTaBeHMe TabnnLbl NapaMeTpoB).
[MpakTuyeckoe nccnenoBaHue rNo onpeaeneHmMo TOYHOCTU na-
3epHOro CTaHKa.

[MpakTuyeckoe wccnepoBaHMe Mo pabouyMM MapaMeTpam
3D-npuHTepa ANa pa3nnyHbIX MaTePUanoB.

[MpakTnueckoe nccnenoBaHMe Mo MPUMEHUMOCTU PasUYHbIX
MaTepuanos Ans GpuKcauMm OCHOBbI PasfiNUYHbIX MaTepuanos
3D-npuHTepa.

[MpakTuyeckoe wuccnegoBaHWe MO OMpeaeneHuo TOYHOCTU
3D-npuHTepa.

10. NpakTryeckoe nccnenoBaHMe Mo UCMONb30BAHUIO Pa3/IUUHbIX

TNNOB Noaaep>XK Moaenn.

3 ypoBeHb — YaCTUUYHas CMapT-KOMMOHEHTa

3apaHue. [pennaraetca caMocToATEbHO CNPOEKTUPOBATL MPOTOTMM
MCCNnenoBaTeNbCKoro MOAYNS ANA BbiNOSHEHUS pa3BefblBaTe/bHbIX
3aflay Ha HewusBefaHHbIX Tepputopusax. [ns ocywecTeneHus npo-
eKTMpOoBaHWNa ByaeT AOMOMHUTENbHO NpeasiokeH ObbeKT «Karncysna
XM3HU» OS1 UHTErpMpoBaHMs B pa3pabaTbiBaeMoe m3genve. B kave-
CTBE BXOAHbIX AaHHbIX 418 MPOEeKTUPOBaHWS NpeasiaraloTcs:

MaKCUMasibHO BO3MOXHAas COXPAaHHOCTb «Karcy/sibl XXNU3HU» Mpwu
BbINO/IHEHUWN BCEX TECTOBbIX 3a4aHWUM;

reomMeTpuyeckme pasmepbl (OAMHA/WMpUHA/BbiICOTa) ObbeKTa
«Kancyna xmsHu» — He 6bonee 55/55/60 mm;

MCMonb30BaHWME TO/IbKO MPefoCTaB/IEHHOIO KOMMIEKTa PacxXos-
HbIX MaTepuanos;

CNOCOBHOCTb MPOEKTUPYEMOro MOAY/IS BblAEPXKMUBATD:

- MajeHue Ha TBEpAYHo MOBEPXHOCTb C BbiCOTbl He MeHee 0,5 M;
+ CrMyCK MO HaK/IOHHOW MOBEPXHOCTM TPaMMIMHHOIo 610Ka;

- MexaHuueckoe Bosgencteme He MmeHee 10 kr;

nepeyeHb AOMOHUTENbHbIX TPEHOBAHUIN K KOHCTPYKLIMN.

Mo 3aBeplweHnn NPOEKTUPOBaHUSA YYaCTHUKAM HEOBXOAMMO U3ro-
TOBUTb NMPOTOTUM U3AENNSA, UCMONb3YSA Na3epHbIN CTaHOK, ppesep U

18 &



3D-npuHTEp oNs U3roToBNEHUs BCEX SN1EMEHTOB W AeTanen paspa-
6oTaHHoro Moayns. Cbopka paspaboTaHHOro 1M3aenvs oCyLLecTBNS-
eTca Ha paboueM ctone. He gonyckaeTca ncnonb3oBaHve Knes Ans
CoeaVHEHWs 3N1eMEeHTOB U3aeNus.

TectoBble 3apaHus
MNMpennaraeTcs ocywecTBUTb TECTOBbIE UCMbITaHMA pa3paboTaHHO-
ro U U3roTOBMEHHOrO NPOTOTMMA UCCIEA0BATE/IbCKOrO MOAYA.

1. MapeHue c BbiCOTDI.

OcyuwecTBnseTcs TecToBoe nageHne Moayns C UHTErpupoBaHHOM
«KaMCynom >XXnsHm» C HavyanbHoM BbicoTbl 0,5 M, nocneaytowee
yBeNMUYeHMe BbICOTbl onpeaenseTcad CaMMMmM y4aCTHUKAMM C LLUAroMm
0,5 M 1 He Bonee 2 M c HauncneHeM AoNONAHUTENbHbIX 6anoB.

2. CnycK no HaKNOHHOM MOBEPXHOCTU.

OcyuwecTBnsercs TecToBbI CMYCK MOAYNS C MHTErpMpOBaHHOM
«Karcysnion XusHu» no TpamnaMHHoMy 6noky (puc. 1) gna onpe-
AefieHns JanbHOCTM OT/METa OT KOHUA TpaMnvHHoro 6noka o
BAMXKHEN TOUKM COMPUKOCHOBEHUSA C TBEPAOW MOBEPXHOCTLIO.
KpuTtepreM oueHKM ncrnbiTaHna aenseTca Hanbonblias AanbHOCTb
oTnéta. BoicoTa HMXKHEro kKpas TpaMnivHa OT MOBEPXHOCTU MOXET
6biTb yBenmyeHa go 800 mm.

3. MexaHunyeckoe Bo3pencTeue.

OcyuwiecTBnsgeTca TeCTOBOE MexaHUYeckoe AaB/eHne Ha MOAY b C
WHTErPUPOBAHHOM «KKaMCynoM XXU3HU» C HadyanbHol Maccom 10 kr,
nocnepylolee ysenmyeHe Maccbl ornpeaensaeTcs CaMMMmM yyacT-
Hukamum c waroM 10 kr n He 6onee 100 kr ¢ HauncneHeM gonon-
HUTenbHbIX 6Gannos. [1NockocTb 419 MexaHUYecKoro Bo3aencTBunS
onpenenseTcs y4aCTHMKaMU CaMOCTOATENbHO.

Xantek: Tynkut 19



[na ocywecTBneHns ucnbiTaHUM y4yacTHUKAM MpenocTaBiseTcs
He 6onee TPEX MOMbITOK Ha KaXkaoe 3afaHue, 3a4€THbIM aBnseTcs
HauUnyylWKnn U3 pesynbTaToB. [lopaaok NnpoxoxaeHns 3aaaHumn — ¢
nepsoro no Tpetbe. [lonyckaeTcs 3aMeHa NOBPEeXAEHHbIX B XoAe
WCMbITaHU 3NEMEHTOB KOHCTPYKLIMW, U3rOTOBNIEHUE KOTOPbIX

ocyuwecTBndeTcda B paMKaxX npenoctaB/eHHOro MatepmasibHOro
KOMaHOHOIo 1MMm1Ta.

20 =)



l%agm[] MOGYLb

O6paszoBaTtenbHan nporpaMMa no HanpaBneHuio «XautTek»
72 yaca

Xantek: TynkuT 21
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B xope mpakTuyeckmx 3aHATUIM MO NporpaMme BBOAHOMO MOAYNA
obyuatolmecs Nony4aT HaBbIKM paboTbl Ha BbICOKOTEXHOIOTMYHOM
060pynoBaHUM; MO3HAKOMATCA C Teopuwen pelueHms msobpeTa-
TeNbCKMX 33434, OCHOBaMM UHXKEHEPUW; BbIMOTHAT paboTbi C 3/1eK-
TPOHHbIMU KOMMOHEHTaMN; MONMYT OCOBEHHOCTU M BO3MOXXHOCTU
BbICOKOTEXHOIOMMYHOrO 060pYyAOBaHNSA M CNOCODBbI ero NpakTuye-
CKOro NMpUMEHEHUs, a Takke onpenenaT Hanbonee MHTepecHble
HanpaBneHUsa 4Na AaNbHeMWero NpakTUYeckoro n3yyeHus, B TOM
yncre OCHOBbI HayaslbHOIMO TEXHONOMMYEeCKOro npeanpuHUMa-
TenbcTBa.

Llenb Mmoayns

Llenbto Mogyns sBnsetcs GopMMpOBaHME YHUKANbHbBIX KOMMETEH-
UMM no paboTe C BbICOKOTEXHONOIMMYHbIM 06OPYAOBaHMEM, U30-
6peTaTeanTBa n NHXXeHepun; nx npmMeHeHme B I'Ipal(TI/I‘-IeCKOVI
paboTe 1 B MpoeKTax.

3apauu mopayns:

+ MO3HaKOMWUTb C OCHOBaMU TEOPUN peLleHUs N306peTaTeNbCKUX
3a[ay U UHXXeHepuu;

- HayuuTb npoekTmnpoBaHuio B CAlP n cospanuio 2D- n 3D-mo-
nenew;

+ HayuYuTb NpaKkTUYecKon paboTe Ha nazepHOM o6opyLOBaHUM;

+ HayuYuTb NMpaKkTUYeCKon paboTe Ha aAAUTUBHOM 06OpPYAOBaHUM;

+ HayuMTb MpakTuyeckon paboTe Ha ctaHkax c YITY (dpezepHble
CTaHKW);

+ HayunUTb MpaKkTUYecKom paboTe C pyYyHbIM UHCTPYMEHTOM;

+ HayuyUTb NpaKTMyYeckon paboTe C 3MeKTPOHHbIMU KOMMOHEHTa-
Mu;

+ pa3BMBaTb HaBblkW, HEOBXOAUMbIE AN MPOEKTHOWN AeATesnbHO-
cTu;

+ pa3BMBaTb pa3Hble TUMbl MbIWIEHUS.
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MecTo Mmoaynsa B o6pasoBaTenbHOM NnporpaMMe

BeogHbii (6a3oBbi) Moaynb [aéT HeobxoAuMble KOMMeTeHLUU
ANs panbHelwen paboTbl B Xxanteke U apyrux kBaHTymax. OcHo-
Bbl M306peTaTenbCcTBa U UHXEHEPUN, C KOTOPbIMU MO3HAKOMSATCS
obyuatowmecs B paMkax Moayns, cbopMmUPYIOT HayaslbHble 3HaHUS
M HaBbIKW A9 Pa3fnNyHbIX pa3paboToK 1 BOMOLWEHNS CBOUX UAEN
N NPOEKTOB B XM3Hb C BO3MOXXHOCTbIO MOCNeAyoWeN UX KOMMep-
uManmsagumm.

OcBoeHMe NHXKEHEPHbIX TEXHOMOMMIN NoapasyMeBaeT nonyyeHve
paga 6a30BbIX KOMMETeHUMN, BNageHne KOTOPbIMU KPUTUYECKM
Heob6xoAMMO ANs PasBUTUA N306peTaTesbCTBa, MHKEHEPUN U MO-
NoAEXHOro TEXHONOMMYECKOro NpeanpuUHMMaTeNbCTBa, YTo Heob-
XOAUMO NO6OMY CMeuManncTy Ha KOHKYPEHTHOM pbiHKE Tpyaa B
STEAM-npodeccusax.

MeToabi:

+ Kenc-MeTopn;
+ NPOEKTHasa AeAaTeNbHOCTb;
+ [ATaCKAyTUHT.

®opmbi paboTbi:

+ MpaKTUYecKoe 3aHATUE;

+ 3aHATMe-OpEeBHOBaHWE;

. 3KCKypCus;

- Workshop (pabouyas MacTepckas — rpynnoeas paboTa, roe Bce
YYaCTHUKM aKTUBHbI M CAMOCTOSITESbHbI);

+ KOHCynbTauus;

- BblCTaBKa.

Buabi yue6HoM pestenbHocTU:

+ MpocMoTp 1 obcyxaeHmne yuebHbix GUnbMOB, Mpe3eHTauni, po-
NIMKOB;

- 0BbACHEHME U MHTeprpeTaums HabngaeMbixX ABNEHUN;

+ aHann3 NpobneMHbIX y4ebHbIX CUTYauUuni;

XaliTek: TynkuT 23



NOCTPOEHME rMNoTe3bl HA OCHOBE aHaNM3a MMEIOLLMXCA AAHHbIX;
npoBefeHMe UCCef0BaTeNbCKOro SKCNEePUMEHTa;

NnoucKk HeobxoanMon MHPopMauun B y4ebHOM U CMPaBOYHOM
nuTepaType;

BbIMO/IHEHME NpaKTUYECKNX paborT;

NMOArOTOBKA BbICTYM/IEHUIM U AOKNAA0B C UCMO/Ib30BaHMEM pas-
HOOB6Pa3HbIX NCTOYHMKOB MHPOPMaLMN;

ny6anyHoe BbICTyMNNeHMe.

Tpe6boBaHua K pe3ynbTaTaM 0CBOE€HUA NporpaMMbl MOAYNA

NMpodeccruoHanbHbie U NpeaMeTHbIE:

3HaHMe OCHOB M MPUHLMMNOB TEOpUM pelleHns nsobpeTaTenb-
CKWX 3afad, oBnageHne HavanbHbiMM 63a30BbIMU HaBbIKaMU UH-
XeHepuu;

3HaHMe 1 NoOHUMaHue NpuHumnos npoekTupoBaHus B CAlP, oc-
HOB cO3AaHusa u npoekTuposaHua 2D- n 3D-mopeneit;

3HaHMe OCHOB 1 OBMafileH1e NPakTUYeCKMMm 6a3ncHbIMU 3HAHK-
MU B paboTe Ha nazepHoM obopynoBaHUM;

3HaHMe OCHOB 1 OBMlaieHMe MPaKTUYeCKMMM 6a3nNCHbIMU 3HAHN-
MU B paboTe Ha afaMTUBHOM 06opynoBaHUM;

3HaHVe OCHOB 1 OBNafeHue NpakTUYeckmMMm 6a3ncHbIMU 3HaHN-
MK B paboTe Ha CTaHKax C YMC/IOBbIM MPOrpaMMHbIM yrpaBne-
HueM (ppesepHble CTaHKK);

3HaHMe OCHOB W1 OBMafileH1e NpPakTUYeCkKMMm 6a3ncHbIMU 3HAHK-
MU B paboTe C pyUYHbIM MHCTPYMEHTOM;

3HaHMe OCHOB 1 OBMlaeHMe MPaKTUYeCKMMM 6a3nNCHbIMU 3HAHN-
MU B paboTe C 3N1eKTPOHHbIMU KOMMOHEHTaMU;

yMeHVe aKTUBMPOBAaTb MPUOXKEHUS BUPTYaSlbHOW peanbHOCTH,
YCTaHaBNBaTb MX Ha YCTPOWCTBO U TECTUPOBATb;

3HaHMe N NOHMMaHME OCHOBHbIX TEXHOJIOTMIA, UCMO/Ib3yEeMbIX B
XanTeke, X OTINYUA, OCOBEHHOCTU M MPAKTUKU MPUMEHEHUS
npw paspaboTke NpoOTOTUMOB;

3HaHMe nosb3oBaTeNnbckoro nHtepdenca npodpunbHoro MO, 6a-
30BbIX O6BEKTOB MHCTPYMEHTapus.

YHMBepcaanble:

yMeHune paboTaTb B KOMaHAe: paboTa B obweM putme, adpdek-
TMBHOE pacnpeaeneHve 3a4ay v ap.;
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Ha/inuYMe BbICOKOrO MO3HaBaTe/IbHOro MHTepeca y obyvaloLmx-
cs;

yMeHWe OpuUeHTUpPOBaTbCA B MHGOPMALIMOHHOM MPOCTPAHCTBE,
NMPOAYKTUBHO MCMOMb30BaTb TEXHMUYECKYIO NUTepaTypy A/ no-
NCKa CMOXHbIX peLeHNi;

yMeHMe CTaBUTb BOMPOChI, CBA3aHHbIE C TEMOM NPOeKTa;

BbI6op Hanbonee adpbeKTUBHbLIX pelleHMN 3a4a4 B 3aBUCMMOCTH
OT KOHKPETHbIX YCOBUN;

Hannyme KPpUTUYECKOrO MblLUEHNS;

NposiBNieHNe TEXHMYECKOro MblleHUNs, MO3HaBaTelbHOMN fes-
TeNIbHOCTU, TBOPYECKON NHULIMATUBbI, CAMOCTOSATE/IbHOCTU;
CNoCoBHOCTb TBOPUYECKM peLlaTb TeXHUYECKMEe 3a4auu;
FOTOBHOCTb M CMOCOBHOCTb MPUMEHEHUS TEOpPeTUYEeCKUX 3Ha-
HUI No dumsunKe, MHPOpPMaTUKe ANS pelleHVs 33434 B peasibHOM
Mupe;

CMOCOBHOCTb MpPaBUIBHO OpraHW3o0BbIBaTb pabouyee MecTo U
BpeMs 15 LOCTMXKEHWNS MOCTABEHHbIX Lienen.

ApredakTbi:

He MeHee OAHOro BbINMOJIHEHHOIO MPOEKTa C CO34aHNEM UTOrO-
son 3D-mopenu;

He MeHee OfQHOro 3/1eMeHTa KOHCTPYKLUUMW, CO3AAHHOMO C WUC-
NONb30BaHMEM KaXKAOW U3 TEXHONOTUIN: Na3epHON, afANTUBHOMN,
dpezepHo;

He MeHee OAHOro 3/IeMeHTa, U3rOTOB/IEHHOro MeToA0M paboThbl
C 3/IeKTPOHHbIMW KOMMOHEHTaMW;

He MeHee Of4HOM 0bLeN KOHCTPYKLMN, pa3paboTaHHOM B KOMaH-
ae.
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B pamkax BBOAHOro Momyns npegnaraeTcs He MPOCTO MO3HaKo-
MUTb OBYYaKOLLMXCA C COBPEMEHHbIM TEXHONOMMYHbIM 06opyao-
BaHWEM, @ HAyYUTb UX FrEHEPUPOBATbL UAEU MO MPUMEHEHUNIO 3TOFO
obopynoBaHusa B pa3paboTke U peleHnn KOHKpeTHbIX 3agad. Kak
3TO caenatb?

HeobxoamMMo npoBoanTb BCe BO3MOXKHbIE KOMaHAHbIE MEPOMNpPUs-
TMS NO pa3paboTKe U CO30aHUI0 MOAeNen U 31EMEHTOB KOHCTPYK-
umni. TeMbl KEMCOB M MPOEKTOB AO/MKHbI 6bITb BANZKM N MOHATHDI;
npo6aeMbl, pelueHne KOTOPbIX MPONCXOAUT Yepes NPOeKTHYIO Ae-
ATNbHOCTb, AO/MKHbI BbITb OCO3HaBaeMbl. B naeanbHoM cnyyae Beo-
AHada 4aCTb AO0/DKHa CO34aBaTb MOHATHYIO UHTPUTY, O6pVICOBbIBaTb
npobnemMaTuKy.

3afaya TblOTOpPa — He OCTaHaB/AMBaTb MOMET MbICAU, @ MATKO Ha-
NpaBnaTb Ha OCHOBE TEXHO/IOMMYECKUX OCOBEHHOCTEN NPON3BOA-
CTBa WM faBaTb cBO6OAY BbIMOMHEHUS, MOC/e KOTOPOW, YYNTbIBas
TeXHONOrMyeckme orpaHnyeHms n ocobeHHocTn obopynoBaHuUs,
npoayKkT 6yaeT MogMdmuMpoBaTbCad CaMUM MHULMATOPOM pelue-
Hus. [MycTb MoanduKauma NpoOXoaUT He Ha BBOOHbIX OrPaHUYEHU-
X, @ Ha BbIABNIEHHbIX CAMUM pebeHKOM.

Dukcunpyrite u coobwante penepanbHOMY TbOTOPY, MOYEMY KENC
6bin pelweéH 6oicTpee/ponbwe. MoXXHO BHOCUTb KOPPEKTUPOBKU B
KeMCbl — COKpalLaTb/yBeNMUYMBATD UX ANTENbHOCTb, AaBaTb PEKO-
MeHAauUM KONeraMm.

XanTeKk-HanpaBieHe MakCUMaIbHO MEXAUCLIUMIMHAPHO U TECHO
CBA3aHO C OCTa/lbHbIMK KBaHTyMaMu. B kakoM 6bl kBaHTYyMe obyya-
IOLLMIACA He yyacTBOBas, paboTbl MPAKTUUYECKOM HaNpaBIeHHOCTU
NpoxoaaT UMeHHO B xanTeke. [103ToMy 0cobeHHO Ba)KHO BbISIBNATb
obyuatowmxcs, KoTopble NMPoABAAT MHTEpecC K 060pyAoBaHMIO U
MOKa3bIBalOT XOPOLUME Pe3y/bTaTbl B €0 OCBOEHUN: OHU CMOTYT B
HeKOTOPbIX C/yYyasx AaBaTb KOHCY/NbTaLMM OByyalolmMMcsa U3 apy-
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MMX KBAaHTYMOB UNN Oa)Xe BbINONHATb HEKMe noapsanHble pa6OTbI
MeXXoncumnniamHapHOro npoekTa.

HeobxonmMMo oTMeTUTb, UTO XalTeK ABNSETCH CBA3YIOLWNM 3BEHOM
He TONbKO BHYTPW AEeTCKOoro TexHonapka «KBaHTopuym», o6beau-
Hss paboTbl MO NpOEeKTaM B eAUHOE LeNloe, HO M MOXET BbIMOMHATb
ponb pacrnpefenéHHon ceTu obopyanoBaHMA, KOroa AeTCKue Tex-
Honapkn «KBaHTOpUYM» M3 pasHbIX PervMoOHOB AOMOJHSAT ApYr
Apyra obopynoBaHWEM U creumnanmcTamu.

OpraHun3oBbliBaliTe COBMECTHO MPOEKTHYIO paboTy He TOMbKO BHY-

Tpwy AeTckoro TexHonapka «KBaHTopnyM», HO U BHYTpU BCcel ceTu
AETCKUX TEXHOMApPKOB.
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Pe>xuM 3aHaTui: 2 pasa no 2 yaca B Hegento.
MpopnomkurenbHocTb 1 3aHATUSA: 2 aKafeMUYECKNX Haca.

CrpykTypa ABYX4aCOBOro 3aHATUS:
+ 45 MUHYT — pabouas yacTb;

+ 15 MyUHYT — nepepsbiB (0TABIX);

+ 45 MUHYT — pabouyas yacTb.

lNMporpamMma paccumTtaHa Ha 18 Hepenb obyyeHus, obuiee Konmye-
CTBO akageMuuyeckux yacoB — 72. OcHoBHOM dopMoi aBnsaoTCA
rpynnoebie 3aHATMA. B ocHoBe obpa3oBaTenbHOro npouecca ne-
YXUT NPOEKTHbIN MOAXOA,

OcHoBHas ¢popMa paboTbl TEOPETUYECKOM YAaCTU — NIEKLUOHHbIE
3aHaTMAa B rpynnax go 14 obyuaowmxcs. [MpakTnueckmne 3apaHus
NAaHUPYeTCa BbIMONHATb MHOWMBWAYANbHO, B Mapax U B ManbixX
rpynnax. 3aHaTnsa npoBoaaTca B Buae becen, cCeMUHapPOB, NeKLUUNA.
[na HarnagHocTM M3yyaeMoro MaTepuana UCMob3yeTcs pasimy-
HbIN MYNbTUMEANMHbIA MaTepuan — NpeseHTaLum, BULEOPOUKW.

Paszpen: «OcHoBbl M306peTaTenbcTBa U MHXEHEPUUNY.
MeTtoa/dopma: nekums.
HazBaHue: «OcHoBbl M306peTaTenbcTBa U UHXEHEPUN».
Kon-Bo uacos/3anHsTuin: 4/2.
Soft Skills: nzobpeTtaTtenbckoe 1 MHXeHEpPHOE MbllUNEHME.
MecTo npoBepeHus: xanTek.

Pazpen: «KApAuTHBHbDIE TEXHONOTUUY.
MeTon/dopmMa: nekums, oeMoHCTpaLms.
HazsaHue: «CATP. [leyxmMepHoe uepueHme».
Kon-Bo uacos/3aHaTui: 2/1.
Hard Skills: CAT1P, ocHoBbl uepueHus.
MecTo npoBepeHus: xanTex.

28 &



Paszpen: «ApauTuBHbIE TEXHONOrUUY.

MeTon/dopmMa: npakTryeckas pabora.

HazBaHue: «[loctpoeHue v neuats 3D-mopenn. Letans. Onepa-
ums “BblgaBnmBaHme” ».

Kon-Bo uacos/3ansTtuin: 2/1.

Hard Skills: cospaHne 3D-mopenen, neyaTtb Ha npuHTEpe.

MecTto npoBepeHus: xanTek.

Paspen: «AnANTUBHbBIE TeXHONOIrUUY.
MeTon/dopmMa: npakTuyeckas pabora.
HassaHune: «Cbopka. Onepaumns “BpaweHune”».
Kon-Bo uacos/3ansaTtuin: 2/1.
Hard Skills: cospaHmne 3D-Moneneir, neyaTb Ha NpuHTEpe.
MecTo npoBeaeHus: xanTek.

Pazpen: «<ApAUTHBHDIE TEXHONOTUUY.
MeTon/dopmMa: npakTryeckas pabora.
HaseaHue: «[leTanb. BoipesaHue».
Kon-Bo uacos/3ansTtuin: 2/1.
Hard Skills: cozpaHne 3D-mopenen, neyaTtb Ha NpuHTEpe.
MecTto npoBeaeHus: xanTek.

Paspen: «kApAUTHBHDIE TEXHONOTUNY.
MeToa/dopma: kenc 1.
HassaHue: «Koneco — nsrotoBneHne WwWuHbi».
Kon-Bo uacos/3anstunin: 12/6.
Hard Skills: nHxeHepHoe mbiwnenune, 3D-mMopenmpoesaHue, yme-
HWe UCMNOb30BaTb aAANTUBHbIE TEXHONOTUN.
Soft Skills: ocHoBbl TPN3, HaBbikM MyBAMYHOrO BbICTYMNNAEHUS U
npeseHTaLMm pe3ynbTaToB, HaBblK reHepaumm naen.
MecTo npoBepeHusa: xanTek.

Pazpen: «J/lazepHble TexHONOrMM».
MeTon/dopma: nekuus.
HaseaHue: «BekTopHas rpadpumka».
Kon-Bo uacos/3zaHaTuin: 4/2.
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Hard Skills: BektopHas rpaduka n 2D-mMopenvposaHue.
Soft Skills: nzobpeTtaTtenbckoe 1 MHXeHEpPHOE MbllUNEHME.
MecTo npoBepeHus: xanTek.

Pazpen: «J/lazepHbie TexHONOrMM».
MeTon/dopmMa: npakTryeckas pabora.
HaseaHue: «J/1asep npoTue MaTepurana».
Kon-Bo uacos/3ansaTtuin: 4/2.
Hard Skills: nazepHbie TexHonorn n BBegeHve B MaTepuanose-
AeHue.
MecTo npoBepeHus: xanTek.

Pazpen: «J/lazepHbie TexHONnOruu».
MeTon/dopma: kenic 2.
HaseaHue: «Kancyna »xusHu».
Kon-Bo uacos/3ansTuin: 16/8.
Hard Skills: nH)xeHepHoe MbllneHVe, MogenMpoBaHMe npouec-
COB, /Ta3epHble TEXHONOTUN.
Soft Skills: koMaHaHas paboTa, paboTa B yCNOBUAX OrpaHUYEHUN,
CTPEeCcCcoOyCTOMYMBOCTD.
MecTo npoBeneHus: xanTek.

Pazpen: «®peszepHbie cTaHKu».
Metoan/dopma: nekums, seMoHcTpaums.
HazeaHue: «OcHoBbl dpesepHoi 06paboTku nsgennms.
Kon-Bo uacos/3ansTtuin: 2/1.
Hard Skills: ¢pezepHas obpaboTka MaTepmanos, ¢ppesbl U UX Ha-
3HaueHus.
Soft Skills: nzobpeTtaTtenbckoe 1 MHXeHepHOE MbllUNEHME.
MecTo npoBegeHusa: xanTek.

Pazpen: «®peszepHbie cTaHKu».
MeToan/dopmMa: npakTmyeckas paboTa.
HazBaHue: «PpezepHbit packpon nzgennms.
Kon-Bo uacos/3ansTtuin: 2/1.
Hard Skills: ¢peszepHas obpaboTka NMAOCKMX MOBEPXHOCTEN U
packpow usgenus.
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MecTto nposeaeHua: XanTek.

Pazpen: «®peszepHbie cTaHKu».
Pazpen: «PpezepHble CTaHKM.
MeTtoa/dbopma: npakTrueckas pabora.
HasBaHue: «TexHonorns rpaBMpoBKM Ha NpUMepe U3roTOBIEHUS
neyaTHOM NNaTbi».
Kon-Bo uacos/3ansaTtuin: 4/2.
Hard Skills: ¢ppesepHas ob6paboTka MeTOAOM FpaBUPOBKMU.
MecTo npoBeneHus: xanTek.

Pazpen: «®peszepHbie cTaHKu».
Metoan/dopma: kenc 3.
HazBaHue: «Koneco — nsrotosneHme gucka.
Kon-Bo uacos/3anstuin: 12/6.
Hard Skills: nHxxeHepHoe MbilwneHne, MogenMpoBaHue npouec-
coB, dpe3epHble TEXHONOTM.
MecTo npoeeaeHus: xanTek.

Pazpen: «TexHonorum paboTbi ¢ 3/1eKTPOHHbIMU KOMMOHEHTaMU».
MeTon/dopma: neMoHcTpaums.

HazeaHue: «OcHoBbl namkmn».

Hard Skills: TexHonorusa pyuHon nankwm.

Soft Skills: nzobpeTtatenbckoe n MHXEHEpPHOE MbllUNEHME.

MecTo npoBepeHus: xanTek.

Pazpen: «TexHonorum paboTbl c 3/1I€KTPOHHBIMM KOMMOHEHTaMU».
MeToa/dopma: npakTmnueckas pabora.

HazBaHue: «[laika anekTpoHHOM cbopKn».

Hard Skills: TexHonorusa pyuHon nanku.

MecTo npoBepeHus: xanTek.

Pazpen: «TexHonorum paboTbl ¢ 3/1€KTPOHHBIMM KOMMOHEHTaMMU».
MMeTtopn/dopmMa: npakTuueckas paboTa.

HazBaHue: «Pacnarika anekTpoHHOM cOHOpPKU».

Hard Skills: TexHonorusa pyuHon nanku.

MecTo npoBepeHus: xanTek.
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B pamkax kerica «Koneco — nzrotoenexume wmHbl» (12 u.) obyuato-
WuMecs UccnenyroT CyWeCcTBYOLWME MOLENN YCTPOUCTBA Kosleca m
€ro COCTaBHOM YaCTU — LUMHbI, BbISIBASIOT K/IOUEBbIe NapaMeTpsbl, a
3aTeM BbIMOHAIOT NPOEKTHYIO 3a4adyy — KOHCTPYUPYIOT NOBepX-
HOCTb A5 KONeca C pasfINYyHbIMU XapaKTePUCTUKaMU U Nopg, pas-
NNYHbIe MOBEPXHOCTMW.

O6yuatowmecs cMoryT cobpatb, pa3paboTaTbh M co34aTb COHBCTBEH-
HOe MOoKpbITME ANd Kosleca C 3ajaHHbIMM MapaMeTpaMu, pacreya-
TaB Ha 3D-npuHTEepe HYy)XXHbIN KOHCTPYKTUB, U MPOTECTUPOBAaTb Ca-
MOCTOATeNbHO pa3paboTaHHOe NpucnocobneHme.

B xone peweHuns npobneMbl kerica obyyatowmecs BbINONHAOT Cre-

aytowme paborTbl:

+ aHaNM3 pas/INYHbIX TUMOB NMOBEPXHOCTEN U CNOCOBOB ynyulle-
HUS CLUENEHNS C LWMHOM;

- pa3paboTka CBOEN KOHLEMNUMN MOBEPXHOCTU CLLENIEHMNS;

+ CO3[aHue NpoTOTUMA U NMpoBepKa rMMnoTesbl;

* @HaNM3 NONYYeHHbIX AAHHbIX;

+ MopepHM3auusa NpoToTUna;

+ 06CcyXAeHMe U BbiIBNIeHME NYYULLEro pelieHms.

B kelice «Kancyna »xusHu» (16 u.) obyuatowimecs cMOryT 3aKpenuTb
3HaHWS O Na3epHbIX TEXHONIOMUAX U PeLINTb NMPOEKTHYHO 3adavy —
N3roToB/IEHME B YCNIOBUAX OFPaHNYEHHbIX peCypCcoB (MaTepManos,
BPEMEHU U UCMONb3YEeMbIX TEXHOMOMMI) Kancynbl 6e3onacHocTy,
CcrnocobHOM BbINOMHATL paA TECTOBbIX 3aAaHnin. Ha ocHoBe gaHHo-
ro Kemca unm MoanPULMPOBaHHOIO 3a4aHUA BO3MOXHA OpraHu-
3aUMsa MEXKBAHTOPUMAHCKOIO KOHKYpPCa UHXXEHEpPHOMW TeMaTUKMU C
npoBefeHMEM Mo BUAEOCBA3N.

B kence «Koneco — nsrotoenenuve aucka» (12 u.) paspabatbiBaeT-
Cs AMCK Kofleca U oTpabaTbiBaloTCs HaBbIKW paboTbl Ha ppesepHOM

obopynoBaHuM

B xone peweHus npobnembl kerica obyyatowmecs BbINONHAOT cle-
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aytowme paborTbl:

* @HaNN3 pPasANYHbIX TUMOB KOMIEC N CMOCOBOB Kpen/ieHus C OCbio;

- pa3paboTka CBOeN KOHUEeMNUMM ANCKa KOoneca, Co3haHue npoTo-
TMMa 1 NpoBepKa rmnoTesbl;

* aHaNM3 NONYYEHHbIX [AHHbIX;

* MOoAepHM3auna NpoToTmna,

+ 0obCcy>KaeHMe U BbiIBIEHWE NYULLErO peLleHMs.

B pesynbtaTte cTposTca BbiBOAbl O TexHonoruu ppesepHon obpa-
60TKN MaTepuanoB U NMPUMEHUMOCTU STON TEXHONOIMU K pa3pa-
60TKe pa3NIUYHbIX YCTPOUCTB; NPUXOAUT MOHUMaHME TEXHONOIM-
YeckMx ocobeHHOCTeN NPOU3BOACTBA.
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3D-mopenuposanue n CATP

1.

Bunorpagoe B.H., botBuHHukos A.[l., BuwHenonscknm U.C.
YepueHue. YuebHuk ana obweobpasoBaTenbHbIX yUpeXXaeHUN.
— M.: Actpens, 2009.

PorntmaH N.A., Bnagnmupos 4.B. YepueHue. YuebHoe nocobue
Ans yyawmxcsa 9 knacca obueobpa3oBaTenbHbIX YUYPEXKAEHNN.
— CmMoneHck, 2000.

[epacumos A.A. Camoyuntens KOMIAC-3D V9. TpéxmepHoe
npoekTtuposanme. — 400 c.

Mpaxoe A.A. Camoyuutens Blender 2.7. — CI16.: BXB-lleTep-
6ypr, 2016. — 400 c.

KoMnbroTepHbIN MHXUHUPUHT: yuyeb. nocobue / A.N. bopoekos
[v ap.]. — CI6.: N3a-Bo MNonutexH. yH-Ta, 2012. — 93 c.

Mantox B.H. BeegeHue B coBpemMeHHbie CAIP: kypc nekunn. —
M.: IMK Mpecc, 2010. — 192 c.
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Penosutopui 3D-mopenen

ko=

https://3ddd.ru
https://www.turbosquid.com
https://free3d.com
http://www.3dmodels.ru
https://www.archive3d.net

AA,D,I/ITVIBHbIe TexXHo1ormm

1.

2.

Yuk Y. ObpaboTia MeTannos 6e3 cHaTua cTpyxikn. — M.: V3ga-
Bo «Mup»,1965. — 549 c.

Wohlers T., Wohlers report 2014: Additivemanufacturingand
3D-printingstateoftheindustry: Annualworld-
wideprogressreport, Wohlers Associates, 2014.

Printing for Science, Education and Sustainable Development.
2. KsHecc, K. ®onpa, M. [zeHHapo, CC Attribution-
NonCommercialShareAlike, 2013.
https://habrahabr.ru/post/196182/ — kopoTkas 1 3aHUMaTeNb-
Has cTaTbsa ¢ «Xabpaxabp» O TOM, Kak HY>XHO MOAroTaB/AMBaTb
MoZernb.
https://solidoodletips.wordpress.com/2012/12/07/
slicershootout-pt-4/ — cpaBHeHMe paboTbl pa3HbIX CNaicepos.

JlazepHblie TexHONoOrMm

1.

Actanunk C.A.,lony6es B.C., Maknakos A.l. JlazepHbie TexHO-
NOTMN B MaWWMHOCTPOEHUU 1 MeTannoobpaboTke. — benopyc-
cKas Hayka.

Colin E.Webb, Julian D.C.Jones.Handbook of Laser Technology
And Applications (CnpaBo4YHMK Mo nasepHbIM TEXHONOTMUAM U
nx npuMeHeHuto) book 1-2 — IOP.

Steen Wlliam M. Laser Material Processing. — 2nd edition. —
Great Britain: Springer-Verlag.

Bernko B.I., MNetpoe A.A. OnopHbIl KOHCMEKT NeKLMN Mo Kyp-
cy «JlazepHble TexHonorum». Pasgen: BeegoeHne B nasepHble
TexHonorun. — ClM6: CMery MTMO, 2009 — 143 c.

Beriko B.IM., Jln6encon M.H., Yepeakoe ', Akosnes E.b. B3a-
MMOAENCTBUE NasepHOro nsnyyeHus c sewectsom. — M.: Puz-
maTnuT, 2008.
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®PpesepHbie TexHONOrMm
1. Paboe C.A. (2006) CoBpeMeHHble dppezepHble CTaHKM U UX OC-
HacTka: yuebHoe nocobue.
2. KopbitHbin [1.M. (1963) ®pesbi.
3. CoBpeMeHHble TeHAEHUNN pasBUTUA U OCHOBbI 3P deKTUBHOM
3KcnnyaTaumm obpabatbiBatowmx ctaHkoB ¢ YlY / Yysakos
A.b. — HuxxnHun Hoeropopg: HI'TY, 2013.

Marika n paboTta c 3neKTPOHHbIMU KOMMOHEHTAMU

1. Makecummnxun M.A. lNarika MeTannoB B NpubopocTpoeHumn. —
J1.: UenTpanbHoe 60po TexHuMuyeckom nHdopmaumm, 1959.

2. MeTtpyHuH N.E. Dusmko-xmMmueckme npoLecchbl npu navke. —
M.: Bbicwas wkona, 1972.

MopenupoBaHue

Tpw ocHoBHbIX ypoka no «Komnacy»:
https://youtu.be/dkwNj8Wa3YU;
https://youtu.be/KbSul rbEsl;
https://youtu.be/241IDY5p3WA.

Manka

http://electrik.info/main/master/90-pajka-prostye-sovety.html —
OuYeHb NpocTble CoBeTbI (Manka, GarChl, IPUNOU 1 O TOM, Kak pabo-
TaTb nasnbHMKOM. Kakor masnbHUK MCNoNb30BaTh, Kakue 6biBatoT
dntocbl v npunon?).
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Onucanue npobnemHoli cutyaumm

Koneco — camoe npocToe 13 MHXXeHepHbIX pelleHnn Yenoeeye-
cTBa.

CuenneHue c 3eMNEN MPOUCXOAMT TONbKO MO MOAOLIBE KOMEC, OHU
BbIMO/IHAOT PO/ib MOALEPXKMBAIOLLEN CUCTEMDI A1 TPAHCMOPTHOrO
cpeacTsa. [1pn ncnonb3oBaHMM KONEC A8 Pa3fINYHbIX TPAHCMOPT-
HbIX CpeacTB HeobxoaMMo obecrneunBaTb UX CLEMNIEHNE C 3eMNEN,
YTO MOXET 6bITb LOCTUIHYTO MPUMEHEHMEM CMEeLMaIN3NPOBaHHO-
ro nokpbiTns konéc. Kak 6bl Bbl pelwunnm 3ty npobnemy?

BosmoykHo nn pa3pa60TaTb ynydlweHHble napaMeTpbl 4114 KaXkaoro
TUMNa FIOBerHOCTVI?

KaTeropwms keica: BBogHbIN.

MecTto keica B cTpykType Moaynsa: 6a30Bbili, MOTUBALMOHHDIN
Kewnc.

KonuuecTteo yuebHbIx yacoB: kenc paccumTaH Ha 12 u./6 3aHaTum.

3ansatue 1

Llenb: nponseectn nocTtaHOBKY Npob6neMHOMN CUTYyaLmMn 1 ocyLle-
CTBUTb MOWUCK MyTEN peLIeHMs.

UYrto penaeM: npencraBneHve npobneMHoM cuTyauum B Buae epu-
3UKO-UHXEHEPHOrO OrpaHMYeHus (OTKAMK Ha CYLECTBYIOLLYHO
notpebHocTb). AHanM3 NpobneMHOM CUTyaumu, reHepaumnsa n ob-
CY)XAEHMe MeTOAOB €€ pelleHMS U BO3MOXHOCTU OOCTUXKEHUS
NaeanbHOro KOHEYHOro pesynbraTa.

KoMneTeHuunu: ymeHne reHepupoBaTb MAeU yKasaHHbIMU MeTo-
AaMW, CNyLWaTb U CAblwaTbh cobecefHMKa, apryMeHTUPOBaHHO OT-
CTaMBaTb CBOI TOUKY 3peHUs, UCKaTb MHOPMaLMIO B CBOHOOHbIX
WMCTOYHUKAX U CTPYKTYpPUpPOBaTb €€. YMeHne KOMBUHUPOBaTb, BU-
AOU3MEHSATb U YNyYllaTb UAEN.
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3aHsaTue 2
Llenb: npoexkTupoBaHune mogenu nsgenus.
Urto pmenaem: paspabotka n cosgaHve 3D-mMopenn nosepxHocTm
Koneca gns ynyuweHHOro CLenieHns C MoBEepXHOCTbLIO.
KomneTteHumu: ymeHune cosgasate 3D-mMomenw.

3ansatne 3
Lenb: TexHonornueckas nogrotoska Mogenu.
Urto penaeM: BbiSBNEHVE TEXHONOTMYECKNX OFpaHUYEeHUM obopy-
AOBaHMA ANg nonyyeHue bonee pesynbTaTUBHOIO UTOra.
KoMneTeHumnu: 3HaHMe OCHOB MaTepuanoBefeHUs, agaUTUBHbIX
TEXHONOMMMN.

3aHaTune 4
Llenb: noarotoBuTb 33paHmne Ang nevatu.
Yrto pnenaem: umnopt 3D-mMomenu n Boibop MaTepurana, pacnono-
»eHne 3D-Mopenn Ha paboueM cTone NpuHTepa, CO34aHne U Mo-
andukauma nopgaepxek, 3anyck 3D-npuHTepa.
KoMneTeHuunu: 3HaHMe OCHOB MaTepuanoBefeHUs, agaUTUBHbIX
TEXHONOTMN.

3anatue 5
Llenb: neyatb nsgenus.
UYro penaem: neyatb nzgenms. KoHTposb nonyyeHHOro pesynbrara.
MocTobpaboTka nsgenms.
KomneTeHunu: BnageHne aganTUBHBIMU TEXHONOMMAMMN.

3aHaTue 6
Llenb: BbINONHUTD MOArOTOBKY K MY6NMYHON AEMOHCTPaLMK U 3a-
WUTe pe3ynbTaToB Kelca.
YTto penaeM: noarotoBKa BbICTYMIEHUS U Npe3eHTaLMn Mo UToram
paboTbl Hag kericoM. Co3paHune npeseHTaumn. Pepnekcuma. O6cyx-
AeHWe pe3ynbTaToB Kenca.
KoMneTeHuun: BnageHve HaBbikaMy BbICTYMIEHNS; HaBbIKU pabo-
Tbl B TEKCTOBOM pefaKkTOpe W MporpamMMe Ans CO34aHUs NpeseH-
Taumn.

MeTtop paboTbi ¢ KeMCcoM: MeToA MPOEKTOB.
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MuHuManbHO Heob6x0AUMbIA YpPOBEHb BXOAHbIX KOMMETEHLUN:
TpeboBaHWSA K MUHMMaNbHOMY YPOBHIO BXOAHbIX KOMMETEeHLMUM
OTCYTCTBYIOT, 3@ UCK/IIOYEHNEM 3HaHNSA NepPCOHaNbHOIO KOMMbIO-
Tepa Ha YpoBHe Monb3oBaTens; OCHOBHbIX GU3NYECKUX MOHATUM
MaTepunanbHOro Mmpa.

MpeanonaraemMbie o6pasoBaTenbHbie pe3ynbTaTbl obyuaowmxcs
(apredakTbl, peweHus), popmupyembie HaBbiku (Soft Skills
n Hard Skills)

B pesynbraTte npoxoxaeHua gaHHoro obpasoBaTenbHOro Moayns
obyuatowmmca Jo/MKEH 3HaTb crepylolwye KoUYeEBble MOHATUS:
KOJIeCo, OCb, TENO BpalLeHMe, MOBEPXHOCTb COMPSAXEHUS ABYX Ten,
naoLWaab MOBEPXHOCTU, LIEPOXOBATOCTb, YNPYrocTb, 06bEM reoMe-
Tpuyeckom Gurypsl, AaBneHue.

[MpoxoxaeHne paHHoro o6pa3oBaTeNbHOTO MOAYNSA  [OMKHO

cbopMmpoBaTb y 0byvaloLmMXCa creaytowme KoOMneTeHUUK, KoTo-

pble MOryT 6bITb MPUMEHEHbI B XO4e peann3aummn nocnesyroLmx

obpasoBaTenbHbIX MOAYNEN:

+ YMEHWe reHepupoBaTb UAEN;

+ YMeHMe CcyLaTb 1 CAblwaTbh cobecenHUKa;

+ YMEHMe apryMeHTMpOBaHHO OTCTanBaTb CBOIO TOYKY 3peHus;

+ YMeHMe nckaTb MHPOPMaLMIo B CBOBOLAHbIX UCTOUHMKAX U CTPYK-
TYypupoBaThb €€;

+ YMeHMe KOMBUHNPOBaTb, BUAOU3IMEHATD U YNydllaTb ULEN;

+ HaBbIKM KOMaHAHOW paboTbl;

+ YMeHMe rpaMoOTHO MNUCbMeHHO GOPMYIMPOBaTb CBOU MbIC/IU;

+ KPUTMYECKOE Mbil/ieHMe U yMeHne 06bekTUBHO OLEHUBaTb pe-
3ynbTaTbl CBOEN paboThl;

* HaBbIKW MYBNMNYHbIX BbICTYMIEHNN;

+ OCHOBbI paboTbl B NnporpaMMax no 3D-MogenmpoBaHmio;

+ OCHOBbI paboTbl Ha 060pyAOBaHNM aAAUTUBHbBIX TEXHONOMNI;

+ OCHOBbI CMaNCUHra Ans CO34aHMa MoAAepXKeK M ONTUMU3aLMn
pazMeLLeHns Moaenen Ha pabounx MOBEPXHOCTAX YCTPOMCTB;

+ OCHOBblI MaTepuanoBefeHMs U OCOBEHHOCTeN pasfnYHbIX Mo-
BEPXHOCTEMN.
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Mpoueaypbi u popmMbl BbisBNEHUS
obpazoBaTesibHOro pe3ynbraTta

[MpOMeXXyTOUHbI KOHTPO/Ib pe3y/bTaTa MPOEeKTHOM AeATENbHOCTHU
OCYLLEeCTBNAETCS MO UTOraM BbIMOIHEHWS FPYMNMOBbIX U UHAUBUAY-
anbHbIX 33JaHUMN, @ TaKXKe MO UTOraM CaMOCTOSATENIbHOW paboThbl
YYaCTHUKOB KOMaHAbl.

MToroBbii KOHTPONb COCTOUT B MyB6ANYHOWN AEMOHCTpaLMn pe-
3yNIbTaTOB MPOEKTHOWN AEeATEeNbHOCTU Nepes 3KCNepTHOW KOMUC-
cvel C OTBETaMM Ha BOMPOChI MO COAepXKaHMIo MPOeKTa, MeTodaM
peLUeHUs U MOyYEHHbIM UHXKEHEPHO-TEXHUYECKMM U n3obpeTa-
TenbcknMm pesynbtataM. [1na oueHMBaHWS NMpoayKTa NPOeKTHOM
LeATeNbHOCTM He0bX0AMMO pa3paboTaTb KPUTEPUN OLLEEHUBAHUS.

Heo6xoaumbie pacxoaHbie MaTepuanbl u obopyaoBaHue

[na ycnewHoro BbinonHeHWs kenca notTpebyeTtcs obopynoBaHue,
MaTepuanbl, NporpaMMHoe obecnedeHune n ycnosus. Konvuectso
eanHuL, obopynoBaHMa U MaTepuanoB NPUBEAEHO U3 pacyéTa Ko-
NMYecTBeHHOro coctasa rpynnbl obyudatowmxcs (10 uenosek). Pac-
npepeneHve KoMnnekTos obopyaoBaHMa U MaTepmanoB — 1 KoMm-
nnekT Ha 1 obyyatowerocs:

- paboTa Haf KeMCcoM [OJKHa MPOM3BOAUTHCS B XOPOLWO OCBe-
WEHHOM, MPOCTOPHOM, MPOBETPUBAEMOM MOMELLEHUN;

+ KOMMbIOTEP C MOHUTOPOM, K/IaBUAaTYPOM 1 MbILLKOM, Ha KOTOPbIN
YCTaHOB/IEHO cCriepyloliee nporpaMMHoe obecneuyeHue: npo-
rpamma gnsa 3D-MopenupoBaHua u nporpamma gns pabotbl ¢
3D-npuHtepom — 10 wT.;

+ 3D-npuHTep yuebHbii ¢ npuHagnexHoctamm — 10 wr.;

* PYYHOM MHCTPYMeHT noctobpaboTtkn — 10 komMnnekTos;

+ KOMMJeKT pacxoaHbix MaTepuanos ans 3D-npuHTepa ¢ nameHs-
emol ynpyroctbto — 10 koMnnekToB;

+ KOMMbOTEPbI AO/MKHbI BbITb C LOCTYMOM B UHTEPHET;

+ Mpe3eHTaunmoHHoe obopynoBaHue (MpOeKTop C 3KpaHoM/Tene-
BM30Op C 60/bWMM 3KPAaHOM) C BO3MOXHOCTbIO MOAK/IHOYEHMUS K
KoMnbtoTepy (HOyTOyKy) — 1 KOMMNNeKT;

- dNMnyapT ¢ KOMMIEKTOM NUCTOB/MapKepHas AOCKa, COOTBET-
CTBYHOLMI HaBOP NMUCbMEHHbIX MpUHaanexHocTen — 1 wr.;

+ KakAbln cTon ans paboTbl Haf KEMCOM AOMKEH NO3BONATb pas-
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MeCTUTb 38 OAHMM KOMMbIOTEPOM OA4HOro obyuatowerocs v npe-
AOCTaBNATb AOCTAaTOYHO MecTa Ans paboTbl C KOMMNOHEHTaMu
CO3[aBaeMoro ycTpolcCTBa;

pacrieyaTaHHas pabouas TeTpaab kerica N1 — 10 wr.

B xome paboTbl npepnaraetca cnepywouee pacnpegeneHve
Yy4YaCTHUKOB B rpynne:

YyYacTHUKM paboTatoT BCe BMeCTe B Xxoae obCcyaeHusa npobnem-
HOWM cUTyaumm, pedpnekcum 1 NOAroTOBKM K 3alumTe NpoeKTa;
YyYaCTHUKN paboTaloT MHAMBUAYANbHO B XOA4€e NPOeKTUPOBaHUS,
pa3paboTKu U NeyaT U3Lenus 1 BbiMONHAT MHAMBUAYA bHbIE
3aHATMS.

Cnucok pekoMeHAYyeMbIX UCTOYHUKOB

PaboTa aBToMo6unbHOM WwWuHbl / nog pea. B.N. KHopoza. — M.:
TpaHcnopr, 1976. — 238 c.

KoxxesHukor C.H. Teopusa mexaHnzmos 1 MawmH. — M.: Mawu-
HocTpoeHue, 1969. — 584 c.

Nnbrowmn A.A. MexaHuka cnnowHon cpeppl. — M.: Nzg-Bo
Mock. yH-Ta, 1978. — 287 c.

Pa6oTtHos KO.H. MexaHuka nedopMurpyemMoro TBEpaoro Tena. —
M.: Hayka, 1979. — 744 c.

bonoTtuH B.B. luHamMnueckas yCTOMUMBOCTb YNPYrnx CUCTEM. —
M.: TocTtexmspar, 1956. — 600 c.

. OcHoBsbl 3D-MopenupoBanHusa. Mayuaem paboty B AutoCAD,
KOMIMAC-3D, SolidWorks, Inventor / Bnagummnp bonblakos,
AHppent boukos. — 2012. — 304 c.

Pontman UN.4., Bnagnmupos 4.B. YepueHune. YuebHoe nocobue
Ang yyawmxca 9 knacca obueobpazoBaTenbHbIX YUPEXOEHWNN.
— CmMoneHck, 2000.

. fepacumos A.A. Camoyuntens KOMIAC-3D V9. TpéxmepHoe
npoekTuposaHue. — 400 c.
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PykoBoacTBO ANg HacTaBHMKa
Meparornueckuit cueHapum

Kenc npeacraBnseT cobom MHXEHepHYto pa3paboTKy yCTPOMCTBa
ANS pelleHns npakTUKo-OpUEeHTUPOBAHHOW 3adaum (akTyasibHOM
npob6nemMHon cutyaummn). B cBasm c aTuM cueHapuii Kemnca BKIO-
yaeT B cebs:

+ BeepeHue B npobnemy

3HaKoMCTBO € Npob6aeMort MPOUCXOAUT MOCPEACTBOM MpoBeae-
HUsa Gecedpl C rpynnon obyyatowmxca: npuBegeHne KOHKPETHbIX
YXM3HEHHbIX MPUMEPOB, B KOTOPbIX NMpobneMHas cuTyaums pac-
KpbIBaeTCs; NpuBedeHMe HeoCrnopuMbix ¢GakToB TOro, YTO pelue-
HWe NPo61eMHOM CUTYaLMKN HEe MOXKET BbITb OTNIOXKEHO Ha Heornpe-
LENEHHbIV CPOK.

+ lMorpyxeHue B npobnemy

MorpyxxeHne B NpobneMy NponCXoouT Yepes rpyrnnosoe obCyx-
[AeHue; aHann3 MaTepuanos, BbiIB/IEHME CYLLECTBYHOLWMNX rOTOBbIX
TEXHUYECKUX pelleHU a8 OAaHHOM UM MOXOXMX Mpo6ieMHbIX
CUTYyauMW; BbigBeHNE AOCTOMHCTB U HELOCTAaTKOB HaMAeHHbIX
peLeHun.

+ lMowuck TexHMueckoro peleHuns

B 3aBMcMMOCTM OT BO3pacTHOro cocTaBa YYaCTHWKOB rpymnmbl U
YPOBHS X MNOAFOTOBKWM PeKOMEHAYETCS UCMOb30BaTb: MO3roBOW
WTYypM; MeToh doKanbHbIX OOGbEKTOB; METOAbl TEOPUWN pelleHuUs
n3obpeTaTenbCckmx 3aay U MeTofbl MOUCKA TEXHUYECKUX peLle-
HUI; MeToh MU306peTaTenbCkon PasMUHKW, MOHATUE MPOAYKTUB-
HOrO MbILUNEHWNS; METOA, MHXKEHEPHbIX OrPaHUYEHN.

+ TexHnueckoe 3agaHue

CocTaBneHne MUHUMANbHOIO TEXHUYECKOro 3afaHus Ha pa3spa-
BOTKY TEXHMYECKOTO peLleHNs C YKa3aHMeM Npoao/HKUTENbHOCTU
BbINOMIHEHUS KaXKA0ro 3Tarna TEXHUYECKOro 3adaHus.

o CospaHue usgenus
HenocpencTeeHHO BbINONHEHWE 3TaNoOB TEXHNUYECKOro 3a4aHns 1
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CcOo3naHmne n3pgenud.

» TecToBble ucnbiTaHUsA
[MpoBeneHMe TeCTOBbIX MUCMbITaHUN A8 NOATBEPXKAEHUS pelle-
HUN; MONCK M yCTpaHeHNe HeLOYETOB B paboTe.

« [NopaboTka uspenus
NToroeas popaboTka nsgenus, 3aseplieHne pa3paboTku npoto-
TMna.

+ MpeseHTauums

[MoaroToBKa BbICTYNAEHUSA U NMpeacTaBieHne UTOroB paboTbl Hag,
KEMNCOM B BUAE Npe3eHTaunu ¢ 4eMOHCTpaumnen paboTbl MPOTOTU-
na.

» Pednekcus

B 3aBepleHune nposoanTCcsa noaBeneHe UTOroB U rpynnoBas ped-
nekcus. Bonpocbl pebnekcmn fomkHbl 6bITb HanpaBaeHbl Ha Mo-
HUMaHMe TOro, Kak 6biN1 OCTUMHYT Pe3y/bTaT, YTO He MOYYUIOCh,
YTO MOXXHO YNYYLINTb, HACKONbKO 3¢pdekTUBHO paboTana KOMaHAa.

44 &



Kelic 2. «/Omcgm KUGHU>
OnucaHue npobneMHoM cuTyaumum

CucTeMa gecaHTMpOBaHUS 3KMMNaXa BHYTPM BOEBOM MallMHbI Ae-
CaHTa Ha peakTUBHO-MapawtoTHoN Tare «PeaktaBp» nonyumna
CBOE Ha3BaHMe OT C/IOB «PeaKTUBHbIA KeHTaBp». «KeHTaBpom»
MMEHOBaNacb CUCTEMA CHWXKEHWS MOCPEACTBOM MapallloTHO-Ae-
caHTHOM NnatdopMbl. DKMMax BHYTpY 6GOEBOI MalLVHbI BO BpeMS
LEeCaHTUPOBaHUSA HaXOAMCA B CreLManbHbIX KOCMUYECKUX Kpec-
nax. JKCMepuMeHT MpOBOAMAN Ha MapawTogpoMe TynbCcKoro
yuebHoro ueHTpa 106-1 reappgerickon BO3a4yWHO-AECAaHTHOW Au-
BU3UU.

HwkTo n HuKoraa npexae He BbibpacbiBan c caMoneTa 6oeByto Tex-
HWKY BMeCTe C /IMYHbIM COCTaBOM BHYTpU. Ha TOT MOMeHT TexHuKa
BB poctaBnanacb Ha 3eMno AByMsa cnocobaMu: MocpeacTBoOM
NnapawTHO-A4ECAHTHbIX MNAaTGOPM U MapaoTHO-PEeaKTUBHbIX
cucteM. [NocnegHve npu npuseMneHnn 3a 4ONN CEKYHAbI raCUIU
CKOPOCTb CHUXEHUS TAXKENbIX FPY30B M aBTOMATMYeCKN 0CBOHO-
XAANN UX OT NoABecHbIX cTpon. J/TnuHbIN cocTas ke onyckancs Ha
napaLutoTax OTAENbHO.

Ho pns toro, utobbl 3aHATH CBOM MecTa B 60eBbIX MallMHaX, B pe-
anbHOM 6010 3KMMNaXkaM MHoraa TpebytoTCsas MUHYTbI, KOTOPbIX Bpar
MOXeT 1 He npepocTaBuTb. Kak Bbinrpats Bpema? BoiBoa npocrT:
NIMYHBIN COCTaB HaAo AECaHTUPOBATb B CaMoM TexHuKe!

Hauanacb pa3paboTka napaloTHO-peakTUBHOM cucTeMsbl. PaboTa,
NPOAOIKABLIASACA HE OAVH rof, yBEHYanacb yCrNexoM — Takasi Cu-
cTeMa 6bina cospaHa! Tak TexHuKa, B KOTOPOW NMpu AecaHTUpoBa-
HUM BbINO 3anpeLeHO HaXOAUTbCS MU3-3a OFPOMHbBIX Meperpysok,
HECOBMECTUMbIX C >XW3HbO, MPEBPATMUIACh B «KAMCYsbl XXU3HUY,
COXpaHstoLLMe HallWX rBapAenLeB-AeCaHTHUKOB.

3apaua

I_Ipe,u,naraeTcn CaMOCTOATE/IbHO CNpOeKTUpoBaTb MpOTOTUMN WUC-
cnepoBaTenibCKOro Mopnynd pgna BbIMONMHEHUNA pa3BenbiBaTe/ib-
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HbIX 33434 Ha HeM3BedaHHbIX TepPPUTOPUAX, KOTOPbIN COAEPXKUT
«Karncyny >usHu». B kauecTBe BXoAHbIX AaHHbIX A8 MPOEKTUPO-
BaHMWA NpeanaratoTcs:
+ MaKCWMMaNbHO BO3MOXHAas COXPAHHOCTb «KarcCy/ibl XXU3HU» MpU
BbINO/IHEHUWN BCEX TECTOBbIX 3a4aHUIN;
- reoMeTpuyeckume pasmepbl (AAMHA/WMpPUHA/BbICOTA) ObBbEKTa
«Kancyna xusHu» — He 6bonee 55/55/60 mm;
+ ncrnonb3oBaHue He 6onee 4 nuctos (600-300 Mm) baHepbl 4 MM;
+ CNOCOBHOCTb MPOEKTUPYEMOTrO MOAYNS BblAEPXKMBATD:
+ NageHue Ha TBEPAYHO MOBEPXHOCTb C BbICOTbl He MeHee 0,5 Mm;
+ CMyCK MO HaKJIOHHOW MOBEPXHOCTM TPaMMANHHOIo 610Ka;
- MexaHuuyeckoe Bo3gencTtaue He meHee 10 kr;
+ nepevyeHb AOMNONHUTENbHbIX TPEBOBaHUM K KOHCTPYKLMUM.

Mo 3aBepweHnN NPOEKTUPOBAHUS YHaCTHUKAM HEOBXOANUMO U3-
roTOBUTb MPOTOTUMN WU3LENUSA, UCMOMb3ys Na3epHbl rpasep A
N3roTOBMIEHMNA BCEX 3/1I@MEHTOB U AeTanen paspaboTaHHOro Moay-
na. Céopka pa3paboTaHHOroO M3genns oCyLLecTBAseTca Ha pabo-
YyeM cTone. ﬂa3b| B a/ieMeHTaX n3gennmd 0oJHKHbI 6bITb BbIMOJ/IHEHDbI
C NMOMOLLbIO NTa3epHON pe3kn, obpaboTka (M3roToBNEHME) Nasos
ApYrvMu cnocobamm (No63mK, HaNUAbHUK U T. M.) HEe AOMNYyCKaeTcs.
He ponyckaeTtcs ncnonb3oBaHue ons coeamMHeH s 31eMeHTOB U3-
nenus Knes.

KaTeropus keica: BBogHbIN.

MecTo keiica B cTpykType Moayns: 6a3o0Bbii, MOTUBALMOHHbIN
Kenc.

KonunuectBo yuebHbIX u4acoB/3aHATUM, Ha KOTOpble pacCUUTaH
KeMc: Kenc paccumTaH Ha 16 u./8 3aHaTUIM (MOXET BapbUpOBaTbLCA B
3aBUCMMOCTU OT YPOBHS NMOATOTOBKU, YC/IOBUM U T. 4.).

MepeueHb u copepxkaHne 3aHATUM
3ansatue 1
Llenb: nponssecTy noctaHOBKY Npo6AeMHOMN CUTYaLMM K OCyLle-
CTBUTb MOWUCK MYTEN peLleHns.

YTto penaem: npeacraBneHve npobnemMHom cutyauum B Buae pu-
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3UKO-UHXEHEPHOro oOrpaHuyeHus (OTKAMK Ha CyLWeCTBYHOLLYIO
noTpebHocTb). AHanM3 NpobaeMHON CUTyaLMn, reHepaums n o0b-
Ccy)AeHNe MeTOAOB €€ peleHUs U BO3MOXHOCTU AOCTUIKEHWS
naeanbHOro KOHeYHOro pesysnbrara.

KoMneTteHuun: ymeHune reHepupoBaTb Maeu ykasaHHbIMU METO-
AaMU, CNywaTb U CblwaTb cobecefHMKa, apryMeHTUPOBaHHO OT-
CTaMBaTb CBOI TOUKY 3peHUs, UCKaTb MHOPMaLMIO B CBOBOAHbIX
NCTOYHMKAX U CTPYKTYpUpoBaTb e€. YMeHne KOMBUHUPOBaTb, BU-
AOV3MEHSATb 1 yNyyLwWwaTb Naeu.

3aHaTue 2
Llenb: npoexkTupoBaHune Mmogenu nsgenus.
Yto penaem: paspabotka n cozpgaHme 2D-mopenu gucka c ynyu-
weHHbIMK cBoncTBamu. CospaHue Tena aumcka. CospaHuve cnuu
AMCKa.
KomneTteHuuu: 2D-mMopennpoeaHme.

3aHaTue 3
Llenb: TexHonornyeckas nogrotoska Mogenu.
Uro penaem: BbisiBNeHME TEXHONOMMUYECKMX OrpaHUYeHnin obopy-
LOBaHMA 418 nonyyeHuns 6onee pes3ynbTaTUBHOrO UTOra.
MoprotoBka 3aroToBKM
KoMneTeHunmn: nazepHbie TexHONoOrmu.

3aHatue 4
Llenb: nsrotoeneHme 3arotoBok Ha cTaHKe.
UYrto pnenaeM: nsrotosneHmne paspaboTaHHbIX 3/IEMEHTOB U3aenus
N3 IMCTOBOro MaTepuasa Ha la3epHOM CTaHKe.
KoMneTeHumn: nasepHbie TeXHONOMMMN.

3aHaTtue 5
Llenb: c6opka KOHCTpYKLUU.
Yrto penaeM: ocylecTensem cbopKy pa3paboTaHHOro nsgenusa us3
N3roTOB/IEHHbIX 3/IEMEHTOB.
KoMneTeHummn: pyuHas cbopka nsgenmin.

3aHaTue 6
Llenb: npensapuTenbHble TECTOBbIE UCMbITAHUS.

Yro AenaeM: NposogmnM NogroToBky M ocyuwecteBneHme UCnbiTa-
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HUM MO NafgeHUNIO Ha MOBEPXHOCTb, CAYCKY MO HaKJIOHHOW NMOBEpX-
HOCTU 1 BO3AENCTBUIO Ha U3aenme Maccomn.
KoMneTeHuuu: npoeeseHme TeCTOBbIX UCMbITaHUM.

3austue?7
Llenb: Moamndukauma paspaboTtku.
YUto penaeM: ucnpaBneHve M MopepHU3aumsa pas3paboTku ang
ynydlweHus nokasaTtenier NpoBeAEHHbIX MpeaBapuUTeNbHbIX UCTbi-
TaHUN.
KoMneteHuun: nasepHbie TexHonoruu, 2D-mMmopenvposaHue.

3ausaTtue 8
Llenb: BbINOAHUTL NOArOTOBKY K MYy6/IMYHOMN AEMOHCTPaLUK U 3a-
WUTe pe3ynbTaToB Kenca; NpoBeAeHNe NoKa3aTelbHbIX KOHTPO/Ib-
HbIX UCMbITaHUN.
UYto penaem: npoBeneHne KOHTPObHbIX MOKa3aTesbHbIX UCMbITa-
Hun. [NoagroToBka peun BbICTYMNEHUS U Mpe3eHTauumn no UToram
paboTbl Hag kencoM. CozpgaHure npeseHTaumn. Pedpnekcna. Obcyx-
AeHWe pe3ynbTaToB Kenca.
KoMneTeHuuu: npoeeneHme TectoBbix ncnbitaHUn. OcHoBbI Opa-
Topckoro uckycctea. OnbiT ny6nnyHbix BbicTynneHn. OcHoBbl
paboTbl B TEKCTOBOM pefakTope W NporpaMMe A8 CO34aHunsa npe-
3eHTauun.

MeTon paboTbl ¢ KeMcoM: KOHCTPYMPOBaHWE, MeTOL MPOEeKTOB,
anemeHTbl TPU3.

MuHuManbHO Heo6XxoaMMbI ypOBEHb BXOAHbIX KOMMETEHLMUIA:
TpeboBaHWS K MWUHUMANbHOMY YPOBHIO BXOAHbIX KOMMETEHLMM
OTCYTCTBYIOT, 338 UCK/IHOYEHNEM 3HaHUSA NEePCOHaNbHOIO KOMMbLO-
Tepa Ha YpOBHe Mo/b30BaTenNs; OCHOBHbIX GU3NYECKUX MOHATUM
MaTepunanbHOro Mupa.

Mpeanonaraembie o6pazoBaTenbHble pe3ynbTaTbl obyuarowmxes

(apredakTbl, peweHus), popmupyembie HaBbiku (Soft Skills
u Hard Skills)

B pesynbraTte npoxoxaeHua gaHHoro obpasoBaTenbHOro Moayns
obyyaloWwmnca Qo/mKeH 3HaTb Cleaylolmne K/ouveBble MOHATUA:
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pPacKpow NMCTOBOro MaTepuana, IMCTOBOW KOMMO3UTHbIVN MaTepu-
an, TpeHue, yrnpyrocTb, AaBNeHVe, NajeHne Tena C HakKJIOHHOM No-
BEPXHOCTU, cBOH6OAHOE NafeHVe, BpallaTeibHOE ABUXKEHME.

lMpoxoxaeHne paHHOro o6pa3oBaTeNbHOTO MOAYNS  [OMKHO

chopmmpoBaTh y obyualowmxca crnepywowme komneteHumn. Bee

BblpaboTaHHbIe KOMMETEHLMN MOTYT BbITb MPUMEHEHbDI B XO4e pea-

NM3auum nocnenymx obpasoBaTesbHbIX MOAYNEN:

+ YMEHWe reHepupoBaTb NAEWN yKa3aHHbIMU METOAAMMU;

+ YMeHMe CcyLlaTb 1 CAblwaTb cobeceqHUKa;

+ YMeHMe apryMeHTMpOBaHHO OTCTanBaTb CBOIO TOUKY 3peHus;

+ YMeHMe nckaTb MHPOPMaLMIo B CBOBOAHbIX UCTOUHMKAX U CTPYK-
TYpUpOBaTb €€;

+ YMeHMne KOMBUHNPOBaTb, BUAOU3IMEHATb U YNyUlaTb UOEW;

* HaBbIKM KOMaHAHOW paboTbl;

+ KpUTMYECKOE MbilieHMe U yMeHne 06bekTUBHO OLEHUBaTb pe-
3ynbTaTbl CBOEN paboThl;

+ OCHOBbI OPAaTOPCKOro UCKYCCTBA;

+ MpoBefeHMe TEeCTOBbIX UCMbITaHUN;

- OCHOBbI paboTbl B NporpaMMax no 2D-mMopgenvpoBaHmio;

+ OCHOBbI paboTbl Ha lazepHOM 0b6opyAOBaHUN;

+ OCHOBbI CO34aHMA MHXXEHEPHbIX CUCTEM C 3a4aHHbIMU CBOMCTBA-
MU;

- OCHOBbI MaTepuanoBeaeHMs.

Mpoueaypbi u popmMbl BbisBNEHUS
obpazoBaTenbHOro pe3ynbraTta

[MpoMeXXyTOUHbIN KOHTPO/b pe3ybTaTa NPOEeKTHOW AeaTeNbHOCTU
OCYLLEeCTBNAETCS MO UTOraM BbIMOIHEHWS FPYMNMOBbIX U UHAUBUAY-
anbHbIX 33JaHUMN, @ TaKXKe MO UTOraM CaMOCTOSATENIbHOW paboTsbl
YYaCTHUKOB KOMaHAbl.

NTorosbin KOHTPO/1Ib COCTOUT B NpoBefeHNN KOHTPO/IbHbIX MOKa-
3aTeNlbHbIX UCMbITAHUM U B I'Iy6l'll/|'~IHOl\/’I AEMOHCTpaUuunn pe3yrsbTa-
TOB npoe|<TH0171 AeATeNIbHOCTM nepen 3I(Cl'lepTHOl\/‘I KoMuccuen c
OTB€TaMM Ha BOMPOCbI MO CoAePXKaHNIO NpOoeKTa, MeéTohaM pelle-
HNa U nony4vyeHHbiM NHXXEeHEePHO-TEXHNYECKNM U VI306peTaTel'Ib-
CKWUM pe3ynbTaTaM.
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Heo6xoaumbie pacxoaHbie MaTepuanbl u obopyaoBaHue

Lna ycnewHoro BbinonHeHUs Kerca noTpebyeTca cnegyouiee
obopynoBaHue, MaTepu1arnbl, NporpaMMHoe obecrnedyeHne n ycno-
Bus. Konvuectso eguHuL, 060pynoBaHns n MaTepuanos npusese-
HO M3 pacyéTa KOMMYEeCTBEHHOro COCTaBa rpyrnnbl obyyatomxcs
(10 yenosek). PacnpeneneHne komnnekToB obopynoBaHMs 1 MaTe-
puanoe — 1 koMnnekT Ha 1 obyuatowerocs:

paboTa Hag KeMcoM AO0/MKHA MPOU3BOAMUTLCA B XOPOLIO OCBe-
WEHHOM, MPOCTOPHOM, MPOBETPMBAEMOM MOMELLEHNWN; YCTaHOB-
Ka NasepHon pe3ku obopynoBaHHa ob6A3aTesibHbIM BbITSXHbIM
obopynoBaHueM;

KOMMbIOTEP C MOHUTOPOM, KJ1aBUAaTYPOM U1 MbILLKOM, Ha KOTOPbIN
YCTaHOB/IEHO criepylolee nporpaMMHoe obecnevyeHue: npo-
rpamma ansa 2D-mMopenvpoBaHus v nporpamMma gns paboTbl € na-
3epHbIM obopynosaHuem — 10 wr,;

na3epHbIN CTaHOK C MpUHaaneXxxHoctTamMm — 1 wr.;

MWHMMA/bHbIN PYYHOM MHCTPYMEHT noctobpaboTtkm — 10 kom-
NAeKToB;

KOMMMEKT pPacXoAHbIX MaTepuanos Ana nasepHbix pabor — 10
KOMIMEeKTOB;

KOMMbIOTEPbI AO/KHbI BbITb C 4OCTYNOM B UHTEPHET;
npeseHTaLMoOHHOe obopyaoBaHMe (MPOeKTop C 3KpaHoM/Tene-
BM30Op C 6OMbWMM 3KPAaHOM) C BO3MOXHOCTbIO MOAK/IHOUYEHMUS K
KoMMbtoTepy (HoyTOYKy) — 1 KOMNNEKT;

dnAnnyapT ¢ KOMMNIEKTOM NUCTOB/MapkepHas AOCKa, COOTBET-
CTBYHOLWNI HABOP NMUCbMEHHbIX NpuHagnexxHocten — 1 wr.;
Kakabl CToN AN8 paboTbl Haj KEMNCOM AOMKEH NMO3BONATb pas-
MeCTUTb 33 OAHWUM KOMMbIOTEPOM OAHOro obyuatoLlerocs v npe-
AOCTaBNATb AOCTAaTOYHO MecTa Ans paboTbl C KOMMOHEHTaMu
CO3[aBaeMoro yCcTpoucTBa;

obopynoBaHHasa NnowWaaka A8 TECTOBbIX UCMbITAHUM COrNacHoO
3afaHnaM;

pacnevyaTaHHas pabouas TeTpaab kemca N22 — 10 wr.

B xone paboTbl NnpepnaraeTcs cnepyollee pacnpeneneHne yyacT-
HWKOB B rpynne:

.

YH4aCTHUKUA pa60Ta10T BCe BMeCTe B Xxoae o6cy>|<,u,eHV|;| npo6neM-
HOM CUTyauumn, peCI)I'IEKCVIVI M NOoAroTOBKU K 3allUTE NPOEKTA;
YYaCTHUKUN pa60Tar0T nmHonBunayanbHO UM B KOMaHOax no 2 ye-
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NOBEKa B XO4e NPOeKTUPOBaHUSA, pa3paboTKM U pe3Ku 3NeMeH-
TOB WU34eN1Sa N BbINONHAT MHAMBUAYANbHbIE 3aHATUS.

Cnucox peKkoMeHAYEeMbIX UICTOYHUKOB

1. Anbtwynnep I.C. Anroputm nsobpeterHms. — M: Mockosckui
pabounn, 1969.

2. Heropaes VN.A. ®unocodusa TexHukmn: yuebH. nocobue. — Po-
ctoB-Ha-Lony: Uentp AITY, 1997.

3. Beuko B.IM., JInbencoH M.H., Yepesakoe I, Akoenes E.b. B3a-
MMOAENCTBUE Na3epHOro nsnydyeHus c sewectsoM. — M.: Ous-
maTnuT, 2008.

4. Colin E.Webb, Julian D.C.Jones.Handbook of Laser Technology
And Applications (CnpaBoyHMK MO Na3epHbIM TEXHONOTUAM U
nx npmmeHeHuo) book 1-2 — |OP.

5. Xendeu A.J1., NNormHoeckunn A.H., bytopuHa M.B., Bacunbesa
B.H. NrxeHepHas 3D-koMmnbioTepHas rpadpuka. — M.: KOpanr,
2012. — 464 c.

6. Tepacumos A.A. Camoyuutens KOMIMAC-3D V9. TpéxmepHoe
npoekTuposaHme. — 400 c.
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PykoBoacTBO ANg HacTaBHMKa
Meparornueckuit cueHapum

Kenc npeacraBnseT cobom MHXEHepHYto pa3paboTKy yCTPOMCTBa
ANS pelleHns npakTUKo-OpUEeHTUPOBAHHOW 3adaum (akTyasibHOM
npob6nemMHon cutyaummn). B cBasm c aTuM cueHapuii Kemnca BKIO-
yaeT B cebs:

+ BeepeHue B npobnemy

[MpoucxoamT nocpeactBoM bGecedpl € rpynnoi obyuarowyxcs
(NpyBegeHne KOHKPETHbIX >U3HEHHbIX MPUMEPOB, B KOTOPbIX
npobneMHas CUTyauMs pacKpbiBaeTCs; MpUBEAEHUNE HeOoCnopu-
MbIX GaKTOB TOrO, YTO pelleHre NpobneMHOMN CUTyaLUumn He MOXKET
6bITb OT/IOXKEHO Ha Heonpeaen&HHbIN CPoK).

« [atackayTuHr

[pynnoBoe obcykaeHwe; aHann3 mMaTepuanos B cBOOGOAHOM [O-
CTyne, BbiSB/IEHNE CYLLECTBYIOLNX FOTOBbIX TEXHUYECKUX pelue-
HUW 4N OAHHOM UM MOXOXMX MPOBAEMHbIX CUTYaLUn; BbisBne-
HMe [OCTOMHCTB U HEAOCTAaTKOB HalAEHHbIX peeHUN.

+ TexHuueckoe pelueHue

[lns noncka TexHnyeckoro peweHns NpobnemMHoM CUTyaumm B 3a-
BMCMMOCTW OT BO3PAaCTHOrO COCTaBa y4aCTHUKOB Fpyrrbl U YPOBHS
WX MOArOTOBKU PEKOMEHAYEeTCS MCMOMb30BaTb: MO3rOBOM WTYPM;
MeTon, $oKanbHbIX O6BEKTOB; METOAbl TEOPUM pelueHus nsobpe-
TaTeNbCKMX 33434 M MeToAbl MOUCKa TEXHUYECKUX pPeLUeHUn; Me-
TOA U306peTaTeNnbCKoM Pa3sMUHKM, MOHATUE MPOAYKTUBHOMO MblLu-
NeHUs; MeTo MHXKEHEPHbIX OrpaHNUYEHUN.

o TexHuuyeckoe 3apaHue

CocTaBneHve MMHMMaNbHOrO TEXHWYECKOro 3adaHua Ha paspa-
B6OTKY TEXHMYECKOrO pelleHms C yKasaHUeM Npoao/HKUTENbHOCTH
BbIMNOMIHEHMNS KaXKO0ro 3Tana TeXHMYECKOro 3a4aHus.

+ CospaHue KOHCTpPyKLUU
HenocpeactseHHO BbiNOMHEHWE 3TaNOB TEXHMYECKOro 3a4aHus U

CcOo3haHmne n3pgennd.
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+ TectnpoBaHue
[MpoBeneHVe TECTOBbIX UCMbITaHUA A8 MOATBEPXKAEHUS pelle-
HWI, MOUCK U YCTpaHeHne He[ouYEToB B paborTe.

+ HNopaboTka
NTtorosas nopaboTka nsgenvs, 3aseplueHme paspaboTku NpoTo-
TUMNa.

+ MpeseHTauums

[MoaroToBKa BbICTYMNEHUS U MpeacTaBNeHNe UTOroB paboTbl Hag,
KEWCOM B BUAE Npe3eHTaLMm C AeMOHCTpaLuyen paboTbl NpoToTMNa.
MonseneHwne ntoros, rpynnoeas pednekcus.
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Onucanue npobnemHoi cutyaumm

Koneco — camoe NnpoCcToe U3 UHXKEHEPHDbIX peLIJeHI/IIZ yenope4ye-
CTBa.

Koneco cuntaetca npocTtenimM MexaHM3MOM, KOrAa OHO Hacaxce-
HO Ha 3adUKCUPOBAHHYIO UM BPALLAKOLLYIOCS OCb, KOTOpas Mpo-
XOAUT yepes ero LeHTp. YacTo Koneco ycTaHaBAMBaeTCa C Lesblo
obecrneunTb NepeMelleHMe, B 3TOM C/ly4ae OHO AB/ISETCS YaCTbio
TpaHCMOpTHOro cpencTea, obecrneunBas ABUMXKEHME C GOMbLIOWN
adpdexTmBHOCTbIO. ECN ocb coeamHeHa ¢ AByMs Konécamu, TO
BpaLleHne KONEC MpOUCXoaMUT Tak, Kak ecnv 6bl oHM 6blan ogHUM
Tenom.

KonécHas ocb BNSeTcs OgHUM M3 LWECTN MPOCTENILMX MexaHU3-
MOB. OHa no3sosigeT nony4vymMTb MexaHn4yeckoe npenmmyulecTteso
(aHrn. Mechanical Advantage) nyTém yBenMuyeHus NpuIoXKeHHOM
CW/Ibl 3a CYET KpyTAwero MoMeHTa. [epepaua aToro MoMeHTa ocy-
WecTBSeTCA ANCKOM Koseca.

Hackonbko npocTo narotoBuTb AaHHoe usgenune? BoaMoxHo nu
06beauHNTL HeCKoNbKO GYHKUMN B ogHOM usgennun? BoamoxHo
N pa3paboTaTb ynydlweHMsa UamM HoBble CBOMCTBA, KOTOpble Mpu-
BeAyT K CYLLeCTBEHHbIM YNyUleHMAM, UM MCMONb30BaTb U3aenns
B HOBbIX YCTPOMCTBax?

KaTeropus keica: BBogHbIN.

MecTo keiica B cTpykType Moayns: 6a30Bbii, MOTUBALMOHHbIN
Keunc.

KonuuectBo yuebHbix uyacoB/3aHATUIN, Ha KOTOpble paccuuUTaH

KeWc: Kenc paccumTtaH Ha 12 u./6 3aHATUI (MOXET BapbMpOBaTbCS B
33aBMCUMMOCTU OT YPOBHS MOAFOTOBKU, YCIIOBUM U T. A.).
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MepeueHb u copepxxaHue 3aHATUIA

3austue 1

Llenb: nponseecTn noctaHOBKY Npo6AeMHOMN CUTYaLMKN 1 OCyLLe-
CTBUTb MOWUCK MyTeN pelieHuns.

YTto penaem: npeacraBneHve npobnemMHom cutyauum B Buae pu-
3UKO-UH)KEHEPHOro oOrpaHnyeHus (OTKAUK Ha CyLeCTBYHOLLYIO
noTpebHocTb). AHanM3 NpobaeMHON CUTyaLMn, reHepaums n o0b-
cy)XAeHVe MeTOAOB €€ peleHUs U BO3MOXHOCTU AOCTUXKEHWS
naeanbHOro KOHeYHOro pesysnbraTa.

KoMneTteHuun: ymeHune reHepupoBaTb MAen yKasaHHbIMU METO-
AaMU, CNyWwaTb W CblwaTb cobecefHMKa, apryMeHTUPOBaHHO OT-
CTanBaTb CBOK TOUKY 3pPEHUS, NCKaTb MHPOpPMaLMIO B CBOBOAHBIX
NCTOYHMKAX U CTPYKTYpUpoBaTb e€. YMeHne KOMBUHUPOBaTb, BU-
AOV3MEHSATb 1 yNyywWwaTbh Naeu.

3ausaTue 2
Llenb: npoexkTpoBaHue Mogenu nsgenus.
Yto penaeM: paspabotka n cozpgaHme 3D-mopenu gucka c ynyu-
weHHbiMM cBoncTBaMu. CospaHme Tena aucka. CoszpaHuve crmy,
AMCKa.
KomneteHuuu: 3D-Mopennposanme.

3aHaTue 3
Llenb: TexHonornyeckas noarotToska Mogenu.
Uro penaem: BbisiBNeHME TEXHONOMMUYECKMX OrpaHUUYeHnin obopy-
[OBaHUs Ans nonydeHue 6onee pesynbratmsHoro mutora. Cospa-
Hue nuuesom yacTu ancka. CospaHme 3agHen yacTu oycka.
KoMneTteHuun: ppesepHble TexHonormm.

3aHatue &4
Llenb: noarotoeka nporpaMm ans ctaHka.
UYrto penaeM: noarotoBka nporpaMm ans craHka. PacnonoxeHue
mMogenen B 3arotoeke. CozpaHue ynpasnsowmx nporpamm. Coxpa-
HEeHWe yrnpaBAsioWmx NporpamMm.
KomneTteHuun: ppesepHbie TexHonormm.

3ansatue 5
Lenb: o6paboTia n3genns Ha cTaHke.
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Uro penaem: obpaboTka ABYyX AeTanen C BHYTPEHHEN CTOPOHbI.
N3rotoBneHne koHpykTtopa. O6paboTka aeTanen B KOHAYKTOpe.
KoHTponb nonyyeHHoro pezynbraTta. [loctobpaboTka nsgenus.
KomneteHuun: pesepHbie TexHonormu.

3aHsaTue 6
Llenb: BbINOAHUTL NOATOTOBKY K MYy6/MYHOMN AEMOHCTPaLUK U 3a-
WMTe pe3y/ibTaToB Kekca.
Yrto penaeM: noarotoBka peun BbICTYM/IEHUS U Mpe3eHTaunmn no
nTtoram pabotbl Hag kencoM. CozaaHune npeseHTauuun. Pednekcus.
O6cyrxaeHne pe3ynbTaToB Kelca.
KoMneTeHuuu: ocHoBbl opaTopckoro uckycctea. OnbiT nybnumu-
HbIX BbicTyrnneHun. OcHoBblI paboTbl B TEKCTOBOM pefakTope u
nporpamMMe A/ Co34aHMa Npe3eHTauunn.

MeTtop paboTbi ¢ KeMCcOM: MeToA MPOeKTOoB, 3ieMeHTbl TP 3.

MuHuManbHO Heob6xoaUMbIA YpPOBEHb BXOAHbIX KOMMETEHLUN:
TpeboBaHMSA K MWHUMANIbHOMY YPOBHIO BXOAHbIX KOMMETEHLMM
OTCYTCTBYIOT, 338 UCK/IHOYEHNEM 3HAHUSA NEePCOHANbHOIO KOMMbO-
Tepa Ha YpOBHe MO/b30BaTeNs; OCHOBHbIX GU3NYECKUX MOHATUMN
MaTepunanbHOro Mmpa.

MNpeanonaraembie o6pazoBaTenbHble pe3ynbTaTbl 0byualowmxcs
(apredakTbl, peweHuns), popmmpyembie HaBbiku (Soft Skills
n Hard Skills)

B pesynbraTte npoxoxaeHns gaHHoro obpasoBaTenbHOro Moayns
obyuatoWwmmca Jo/MKEH 3HaTb crepylolye KtoYeBble MOHATUS:
ANCK Koneca, oCb, TeNO BpalleHue, pacnpeaeneHne Macchbl Tena,
ynpyrocTb, MOMEHT BpalLeHWs, AaBEHME.

[MpoxoxpeHne pAaHHOrO 06pa3oBaTeNbHOrO MoAyNns [OMHKHO
cbopmumpoBaTh y obyuatowmxcsa cnegyouwme komneteHuuun. Bee
BblpaboTaHHble KOMMNETEHLMN MOTyT BbITb MPUMEHEHbDI B XOAe pea-
nu3auum nocnenyoLmx obpasoBaTesibHbIX MOAYNEN:

+ YMeHWe reHepmnpoBaTb UAEN YKa3aHHbIMU METOAAMMU;

+ YMeHMe cnyLlwaTb 1 CblwaTb cobeceqHUKa;

+ YMeHue apryMeHTUpOBaHHO OTCTaMBaTb CBOKO TOUKY 3peHUS;
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+ YMeHUe UckaTb MHOPMaLMIO B CBOBOAHbIX UICTOUHMKAX U CTPYK-
TYypuUpOBaTb €€;

+ yMeHue KOMOUHUPOBaTb, BUAOU3IMEHSATb 1 YyYLlWaTb UAEN;

* HaBbIKW KOMaHAHOW paboTbl;

+ YMeHWe rpaMOTHO NNUCbMeHHO GOPMYIMPOBaTb CBOU MbIC/IN;

+ KPUTUYECKOE MbiliNIeHMEe U YMeHne 06beKTUBHO OLEHUBaTb pe-
3ynbTaTbl CBOEWN paboThl;

+ OCHOBbI OPaTOPCKOro UCKYCCTBA;

+ OCHOBbI paboTbl B nporpamMmax no 3D-mMomennposaHuio;

+ OCHOBbI paboTbl Ha ppesepHOM 06OpyAOBaHUM;

+ OCHOBbI CO3[aHWNS N UCMOJIb30BaHMNA KOHAYKTOPA;

+ OCHOBbI MaTepuanoBeaeHus.

Mpoueaypbl u popmbl BbisBNEHUS
obpazoBaTenIbHOro pe3ynbraTa

[MpoMeXXyToUHbIN KOHTPO/b pe3ynbTaTa NPOEeKTHOW AeaTeNbHOCTU
OCYLLEeCTBNAETCS MO UTOraM BbIMOIHEHWS FPYMNMOBbIX U UHAUBUAY-
anbHbIX 33JaHUMN, @ TaKXKe MO UTOraM CaMOCTOSATENIbHOW paboThbl
YYaCTHMKOB KOMaHAbl.

MToroBbii KOHTPONb COCTOUT B MYB6ANYHOWN AEMOHCTpaLMU pe-
3yNbTaTOB MPOEKTHOWN AeATeNbHOCTU nepepn 3KCNepTHOM KOMUC-
CMeN C oTBETaMU Ha BOMPOCHI MO COAEepKaHUIO NpoeKTa, MeToaaM
peLleHns U NONYYEHHbIM UHXXEHEPHO-TEXHUYECKUM N n3obpeTa-
TEeNbCKUM pe3ynbTaTam.

Heobxoaumbie pacxoaHbie MaTepuanbl u o6opyaoBaHue

[na ycnewHoro BbinonHeHus Kerica noTpebyeTca cnegywoliee

obopynoBaHue, MaTepuanbl, NporpaMMHoe obecrneyeHne 1 ycno-

Bmsa. KonnyecTtso eamnHuy, obopynoBaHns U MaTepmanos npmeepe-

HO M3 pacyéTa KOMYECTBEHHOro COCTaBa rpynnbl obyvatowmxcs

(10 uenosek). PacnpeneneHve KoMnaekToB 060pyAOBaHNS U MaTe-

puanoe — 1 koMnnekT Ha 1 obyuatowerocs:

- paboTa Haf KeMCoOM [OJXHa MPOM3BOAUTHCA B XOpPOLWO OCBe-
WEHHOM, MPOCTOPHOM, MPOBETPUBAEMOM MOMELLEHUN;

+ KOMMbIOTEP C MOHUTOPOM, KIaBUAaTYPOM U1 MbILLKOM, Ha KOTOPbIN
YCTaHOB/IEHO cCriepylolee nporpaMMHoe obecneuyeHue: npo-

XaliTek: TynkuT 57



rpamma ans 3D-MopenvpoBaHua n nporpamma ans pabotbl €
dpesepHbIMU cTaHkamu — 10 wT,;

yuebHbIn dpesep c npuHagnexHoctamm — 10 wr.;

PYYHOM MHCTPYMeHT noctobpabotku — 10 koMnneKkTos;
KOMIMeKT pacxoAHbiX MaTepuanos ansa ¢pesepHbix pabot — 10
KOMIMEeKTOB;

KOMIMbOTEPbI AO/MKHbI BbITb C AOCTYMNOM B UHTEPHET;
npeseHTaLMOHHOe 0b6opyaoBaHMe (MPOeKTOp C 3KpaHoM/Tene-
BM30Op C 60/bWMM 3KPAaHOM) C BO3MOXHOCTbIO MOAK/IHOYEHMUS K
KoMnbtoTepy (HOyTOyKy) — 1 KOMMNneKT;

dnunyapT ¢ KOMMNIEKTOM NUCTOB/MapkepHas AOCKa, COOTBET-
CTBYHOLWMI HABOP NUCbMEHHbIX NpUHaanexHocten — 1 wt.;
KaXkapli CToN Ans paboTbl Hag, KEMCOM AO/KEH NMO3BONATb pas-
MeCTUTb 38 O4HMM KOMMbIOTEPOM OA4HOro obyuyatowerocs u npe-
AOCTaBNATb AOCTAaTOYHO MecTa AN paboTbl C KOMMOHEHTaMu
CO3[aBaeMoro yCcTpoIncCTBa;

pacrieyaTaHHas pabouas TeTpagpb kerica N°3 — 10 wr.

B xope paboTbl npepnaraeTca cnepytoulee pacrnpeneneHue yyacT-

HUKOB B rpynne:

+ YYacTHUKK paboTaloT BCe BMecTe B xo4e obcyxaeHma npobnem-
HOW cUTyaumm, pebnekcum n noAroToBKM K 3alumTe NpoeKTa;

+ YYaCTHUKM paboTaloT MHAMBUAYANIbHO B XO4€ NPOeKTUPOBaHUS,
pa3paboTkn 1 dpe3epoBaHNS U3LENNS N BbINOMHAKT UHONBMU-
AyanbHble 3a4aHus.

Cnucok peKkoMeHAYyEeMbIX UCTOYHUKOB

PaboTta aBToMo6unbHOM WuHbI / nog pea. B.. KHopoza. — M.:
TpaHcropr, 1976. — 238 c.

KoxxesHukos C.H. Teopusa MexaHnaMoB 1 MawuH. — M.: Mawwu-
HocTpoeHue, 1969. — 584 c.

MnblowmH A.A. MexaHuka cnnowHon cpegpl. — M.: M3g-Bo
Mock. yH-Ta, 1978. — 287 c.

Pa6oTtHoB KO.H. MexaHuka nedopMurpyemMoro TBEpaoro Tena. —
M.: Hayka, 1979. — 744 c.

bonotunn B.B. InHaMnueckas ycTomumMBOCTb YNPYrux CUCTEM. —
M.: TocTtexmspar, 1956. — 600 c.

OcHogbl 3D-mopenunpoBaHusa. Mayyaem paboty B AutoCAD,
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KOMMAC-3D, SolidWorks, Inventor / Bnagumup bonblakos,
Anppent boukos. — 2012. — 304c.

7. Pontman V.A., Bnagnmupoe §.B. YepueHnue. YuebHoe nocobue
Ans yyawmxcsa 9 knacca obueobpa3oBaTenbHbIX YUYPEXKAEHWNN.
— CmoneHck, 2000.

8. Pabos C.A. (2006) CoBpemMeHHble ppe3epHble CTaHKU U UX OC-
HacTKa: yyebHoe nocobue.

9. KopbitHbin [1.M. (1963) Ppezbi.

10. CoBpeMeHHble TeHAEHLUMN pa3BUTUS U OCHOBbI 3P beKTUBHOM
3KcnnayaTaumm obpabatbiBatowmx ctaHkos ¢ YlY / Yysakos
A.B. — HuxHuin Hoeropoa: HI'TY, 2013.

11. Tepacumor A.A. Camoyuntens KOMIMAC-3D V9. TpéxmepHoe
npoekTuposaHue. — 400c.

PykoBoacTBO ANA HacTaBHMKa
Menaroruueckuii cueHapmit

Keric npeacrasnset cobom MHXXeHepHYo pa3paboTKy yCTpOMCTBa
ANA pelweHns NpakTUKO-OPUEHTUPOBAHHOM 3afaun (akTyaslbHOM
npobnemMHon cutyaumm). B cea3m ¢ aTuM cueHapuit Kenca BKO-
yaeT B cebs:

+ BeepeHue B npobnemy

[MpoucxoamT nocpeactBoM becedpl € rpynnoi obyuarowyxcs
(NpvBeaeHne KOHKPETHbIX >KM3HEHHbIX MPUMEpPOB, B KOTOPbIX
npobneMHas CUTyaumMs pacKpbiBaeTcs; NMpuBEAeHWEe HeoCrnopu-
MbIX GaKTOB TOro, YTO pelleHne NPobaeMHON CUTYaLIMM HEe MOXKET
6bITb OT/IOXKEHO Ha Heonpeaen&HHbIN CPoK).

« HatackayTuHr

[pynnoBoe obcykaeHwe; aHann3 MaTepuanos B cBO6OAHOM [O-
CTyne, BbiIB/IEeHME CYLLECTBYIOWMNX rOTOBbIX TEXHUUYECKNX pelle-
HWUIA AN OAHHOW UAWN MOXOXMX MPOBAEMHbIX CUTYaLMI; BbiSBae-
HWe LOCTOMHCTB U HELOCTAaTKOB HaNAEHHbIX peLueHUN.

+ TexHuueckoe peweHue
Lna noncka TexHnueckoro peweHnsa npobaeMHoOM cUTyauum B 3a-
BMCMMOCTM OT BO3PaCTHOIO COCTaBa Y4aCTHUKOB Fpyrmnbl M YPOBHS
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WX MOArOTOBKU PEKOMEHAYEeTCs MCMOMb30BaTb: MO3rOBOM WTYpPM;
MeTon doKanbHbIX 06bEKTOB; MeToAbl TeEOpUU pelueHns nsobpe-
TaTenbCKMX 3a4ay N MeToAbl MOMCKA TEXHNUYECKNX PELUEHUI; Me-
TOA, N306peTaTenbCckom pasMUHKMU, MOHATUE NPOAYKTUBHOIO MblLU-
NEHUS; METOA UHXKEHEPHbIX OrPaHNUYEHWN.

o TexHuuyeckoe 3apaHue

CocTaBneHve MUHUMaNbHOrO TEXHWYECKOro 3afdaHWs Ha paspa-
H6OTKY TEXHMYECKOrO peLleHms C YKasaHUeM Npoao/HKUTENIbHOCTH
BbIMNOMTHEHMNS KaXKO0ro 3Tana TeXHMYECKOro 3a4aHus.

+ Co3paHue KOHCTPYKLUU
HenocpencTteeHHO BbINONHEHWE 3TaNoOB TEXHUYECKOro 334aHus U
co3paHue nsgenus.

+ TecTnpoBaHue
[MpoBeneHMe TeCTOBbIX UCMbITAHUA ANA MOATBEPXKAEHUS pelie-
HWI, MOUCK U YCTpaHEHWe He[o4YETOoB B paboTe.

« HNopaboTka
Ntorosas pnopaboTtka nsgenus, saBeplieHne pa3paboTkm npoTo-
TMna.

+ MpeseHTauums

[MoaroToBKa BbICTYMEHUS U MPeAcTaB/ieHne UTOroB paboTbl Hasg
KENCOM B BUAE Npe3eHTaunu ¢ AeMOHCTpaumen paboTbl MPOTOTU-
na. lNoaseneHne ntoros, rpynnoeas pednekcus.
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MdCTé/?“KIJMCC /\/gj_ <£E/U€J£0/C—20¢£060J{0M/Cd>>

Tema: «PaspaboTka 6penoka-ronosonomMku B 2D-pepaktope».
MpoaonmkurenbHocTb: 1,5-2 vaca.

LleneBas ayautopusa: obyuyalowmecs B BospacTte oT 8 neT, B3poc-
Nble COBMECTHO C AeTbMU, Mefarorv C Lesbto MOBbIEeHUs KBaum-
dukaumn.

Llenn v 3apaum (nonyyeHune apredpakra/popmMmpoBaHue HaBbikoB/
OCBOEHUE TEXHONIOMUM U/IN UHCTPYMEHTa 0byueHus): B pesynbTa-
Te y4acTusa B MacTep-Kacce YY4aCTHUKU AO/KHbI MOMYYUTb HABbIKU
paboTbl B 2D-pepaktope, co3naTh rofIOBONOMKY-CYBEHUP, KOTO-
pyO OHW MOTYT 3abpaTb ¢ cOBON.

OcHoBgHas uenb — npuenevyeHue o6yqa+ou.l,mxcq K UHXXeHEepPpHbIM
HayKaM N TEXHOJTOTNAM.

3apaun: NO3HAKOMUTb Y4aCTHUKOB co cpepon 2D-pepakTopa, no-
KasaTb NPOCTOTY pa3paboTok C UCMONb30BaHMEM NasepHoro obo-
pyLoBaHUs, pa3paboTaTh C y4aCTHUKaMU MHAMBUAYaNbHbIA 6pe-
NOK-FONOBOSIOMKY, U3YYMTb OCHOBHbIE acMeKTbl WUCMO/b30BaHUSA
NasepHbIX TEXHONOTUN.

Tpe6oBaHUA K BXOAHbIM KOMMETEHLUAM YHAaCTHUKOB: YMEeHMe pa-
60TaTb C KOMMbOTEPOM (MOMBb30BATHCA MbILLKOW U KNaBUaTypoi).

KpaTkoe onucaHue: B xone MacTep-Kiacca y4aCTHUKN 3HAKOMSATCA
co cpenon 2D-pepnakTopa, y y4aCTHMKOB ByaeT BO3MOXHOCTb pa3-
paboTaTb CBOE M3genne C UCMOoMb30BaHUEM Jla3ePHbIX TEXHOMO-
TMI, OCYLLECTBUTb COOPKY N3rOTOBNIEHHbIX 3/1IEMEHTOB.

MnaH npoBeaeHus/anroputm aencTemin:
1. 3aHATne HaumMHaeTca co 3HakoMmcTBa ¢ 2D-pepakTopom.
2. 3HAaKOMCTBO C K/OYEBbIMU PYHKUMAMU U KOMMOHEHTaMU

2D-pepakTopa.
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3. 3HaKOMCTBO CO CTPYKTYpOW IMCTOBOrO MaTepuana.

4. 3arpyzKka rotoBbiX pa3paboTaHHbIX Moaenemn Ansg pesku nNcTo-
BOro MaTepuana.

5. C6opka Bbipe3aHHbIX 21EMEHTOB U3AeNns.

Heobxoanmoe o6opyaoBaHme n pacxoaHble MaTepuanbi (ANn9 Npo-
BeaeHns MK): koMnbioTepbl € 4OCTYNOM B CeTb MHTEPHET, KOM-
NAeKT IMCTOBOro MaTepurana, CTaHOK Jla3epHOMN pesKu.

Pesynbrar:

nepCcoHann3npoBaHHbIN 6penok-ronoBonoMKa, yMeHe paboTaTb
B 2D-pepakTope, OCHOBbI la3epHbIX TEXHOMOMMNA.

MﬂCT@IU—/C/MCC NQQ,. <<X&lH0(>{/CIC&1ﬂ 5;11/{/[:‘{}1»

Tema: «Co3paHue ronosonomku “XaHomnckas 6awHsa” B 2D-pepak-
Tope»

MpoaonxutenbHocTb: 1,5-2 vaca.
LleneBas ayautopus: obyuatowmecs B Bo3pacTte oT 8 ner, B3poc-

/ble COBMECTHO C AeTbMMU, Nefarory € Lesbio NOBbIWeHWS KBanu-
dukaumn.
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Llenu u 3apaun (nonyueHue aptedakrta/bopMmnpoBaHue HaBbikos/
OCBOEHUE TEXHONOrMU MU MHCTPYMEHTa obyueHus): B pe3ynbTa-
Te y4yacTus B MacTep-Kacce y4aCTHUKM AOMKHbI MONYYUTb HaBbIKM
paboTbl B 2D-penaktope, co3aaTbh roNnoBonoMKy «XaHoMckas balu-
HA», KOTOPYO OHM MOTYT 3abpaTb ¢ COHOM.

OcHoBHas uenb — npueneyeHre obyyaloWMXCa K UHXEHEPHbIM
HayKaM, NorvuKke n TeXHONOrnsaM.

3apaun: NO3HAKOMUTb YY4aCTHUKOB co cpegon 2D-pepakTopa, no-
Ka3aTb MPOCTOTY pa3paboTOK C UCMOb30BaHMEM Nla3epHOro 0b6o-
pyaooBaHWsA, pa3paboTaTb C Y4aCTHMKAMU MHOVMBUAYAIbHYO FONMO-
BOJIOMKY, M3Y4YUTb OCHOBHbIE aCMeKTbl MCMOJIb30BaHUA Na3epHbIX
TEXHONOMMN.

TpeboBaHUA K BXOAHbIM KOMMNETEHUUSAM YYaCTHUKOB: YMeHMe pa-
60TaTb C KOMMbIOTEPOM (MONb30BaTbCS MbILLKOW U KTaBUATYypPOW).

KpaTkoe onucaHue: B xone MacTep-Kiacca y4aCTHUKM 3HAKOMATCS
co cpenon 2D-pepnakTopa, y y4aCTHMKOB ByaeT BO3MOXHOCTb pas3-
paboTaTb CBOE M3genme C UCNOb30BaHMEM fla3epHbIX TEXHO/O-
MK, OCYLLECTBUTb CHOPKY M3rOTOB/IEHHbIX 2/1€MEHTOB.

MnaH npoeeaeHus/anroputm gencTemin:

BeeneHue. Jlerenpa «XaHonckom 6GawHm».

3aHsaTHe HaumHaeTca co 3HakoMcTBa ¢ 2D-pepakTopom.
3HaKkoMCTBO C K/toueBbIMU  DYHKUMAMMU U KOMMOHEHTaMU
2D-pepakTopa.

3HaKOMCTBO CO CTPYKTYpPOM IMCTOBOro MaTepuana.

3arpyska rotoBbIx pa3paboTaHHbIX MoAenen Ansg pe3ku NCTo-
BOro MaTepwuana.

6. Cbopka Bblpe3aHHbIX 3/IEMEHTOB U34enus.

wN =

“a1 ke

Heobxoanmoe o6opynoBaHue n pacxogHble MaTepuanbl (AN npo-
BegeHua MK): komnbioTepbl C A4OCTYNOM B CeTb MHTEPHET, KOM-
NAeKT NTMCTOBOro MaTepuana, CTaHOK /1a3epHON pe3Ku.
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Pesynbrar:

NnepcoHann3npoBaHHas rofnoBonoMka «XaHomckas 6awHa», yme-
Hue paboTaTb B 2D-pepakTope, OCHOBbI 1Ta3epHbIX TEXHOMOTUIA.

MﬂlCT@U*KJ&lCC /\/% <</‘/U&16M/0051Cw>

Tema: «rpaBMpOBKa nHOMBUAOyanbHbIX NOroTmnoB w HaAHMCGVI,
BO3MOXXHada CTUM3aLlmnda nNo TeMaM BbICTaBKU NN MeponpunaTmna»

MpoAonKUTENbHOCTb: MPONOHIMPOBaHHas, B TeYEHNEe BCEro Me-
ponpusaTus.

Ll,eneBan ayautopua: o6yqarou.|,l/|ec;| " B3pocCnbie.

Llenu u 3apaun (nonyueHue aptedakrta/bopMmnpoBaHue HaBbikos/
OCBOEHMUE TEXHONIOMUMU U UHCTPYMEHTA ObyueHus): B pesynbTaTe
yuYacTUs B MacTep-K/acce YYaCTHUKU 3HAaKOMATCA C POCCUMCKUMM
pa3paboTkaMum B cdepe fasepHbIX TEXHONOIMIN, CO34a0T COBMECT-
HO CO CMeunasINCTOM rpaBUPOBKY Ha 3aroTOBNIEHHOW MOBEPXHO-
CTU, KOTOPYH OHWU MOTyT 3abpaTb ¢ cobol, UM Ha cobCTBEHHOM
YCTPOMCTBE WU/ FragyKeTe.

OcHoBHas uenb — nonynapmsauma MHXXeHEepPHbIX HayK U pOCCVIVI-
CKMNX TeXHONOIrnm4YeCKmnx pa3pa60T0|<.

38,’18‘4": MO3HAaKOMNTb Y4YaCTHMKOB CO pa3/ZiMvyHbIMU CpeaamMu
2D-pepakTopa, nokasaTb MPOCTOTY WMCMOMb30OBaHUA Na3epHOro
obopynoBaHusa, pa3paboTaTb C Y4YaCTHMKAMU UHOMBUAYANbHYHO
rPaBUPOBKY, MPOBECTWN NEKLUMIO Ha BBEAEHWE U acneKTbl UCMOJb-
30BaHMA N1a3epHbIX TEXHOMNOTUN.

TpeboBaHUA K BXOAHbIM KOMMNETEHLUUSAIM YYaCTHUKOB: OTCYTCTBY-
lOT.

KpaTkoe onucaHue: B xone MacTep-Kiacca y4aCTHUKM 3HAKOMSAT-
CAl C POCCUNCKUMU pa3paboTKaMu Mo fla3epHbIM TEXHOOMMUAM, CO
cpenon 2D-pepakTopa, y yyacTHUKOB ByAeT BO3MOXHOCTb pa3pa-
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60TaTb CBOW AN3aNH rPaBUPOBKM MOBEPXHOCTU ragykeTa Uam 3aro-
TOBKMW C UCMO/b30BaHMEM /la3epPHbIX TEXHONMOMMN.

Mnau npoBeaeHna/anroputTm aeicTBMIA:

—_

BeeneHune. CoBpeMeHHbIe nazepHble TEXHOMOMUMN.

2. CospaHune MHAMBMAYANbHOrO MakeTa PUCYHKa UM HaAMUCK B
2D-pepakTope.

3. lpaBMpoBKa cO34aHHOrO MakeTa Ha MOBEPXHOCTU

Heobxoanmoe o6opynosaHue n pacxogHble MaTepuanbi (A1 npo-
BeaeHns MK): koMmnbloTep ¢ kenatenbHbIM 4OCTYNOM B CETb MH-
TepHEeT, KOMMEKT IMCTOBOro MaTepuana, na3epHblii MapKnupaTop.

Pesynbrar:

nepcoHanbHas rpaBMpoBKa Ha BbIBpaHHOW MOBEPXHOCTU, OCHOBbI
NasepHbIX TEXHONOMUN.
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YepueHue. YuebHuk ana obweobpasoBaTenbHbIX yUpeXAeHUN.
— M.: Actpens, 2009.

Pontman N.A., Bnagnmupoe §.B. YepueHnune. YyebHoe nocobue
Ans yyawmxcsa 9 knacca obueobpa3oBaTenbHbIX YUYPEXKAEHNN.
— CmMoneHck, 2000.

[epacumos A.A. Camoyuntens KOMIAC-3D V9. TpéxmepHoe
npoekTuposaHme. — 400 c.

Mpaxos A.A. CamoyuuTtenb Blender 2.7. — CI16.: BXB-lNeTep-
6ypr, 2016. — 400 c.

KoMnbtoTepHbIN MHXUHUPUHT: yuyeb. nocobue / A.V. Bopoekos
[v ap.]. — CIM6.: N3a-Bo MNonutexH. yH-Ta, 2012. — 93 c.

Mantox B.H. BeegeHue B coBpemeHHbie CATP: kypc nekunn. —
M.: IMK Mpecc, 2010. — 192 c.
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AAAMTMBHbIe TexXHo1ormm

1.
2.

Yuk Y. ObpaboTia MeTannos 6e3 cHaTua cTpyxkn. — M.: U3ga-
Bo «Mup»,1965. — 549 c.

Wohlers T., Wohlers report 2014: Additivemanufacturingand
3D-printingstateoftheindustry: Annualworld-
wideprogressreport, Wohlers Associates, 2014.

Printing for Science, Education and Sustainable Development.
2. KsHecc, K. ®onpa, M. [LzeHHapo, CC Attribution-
NonCommercialShareAlike, 2013.

INasepHble TexHONOrMM

1.

Actanuuk C.A.,Tony6es B.C., Maknakoe A.l". JTazepHbie TexHo-
NOrMM B MaWMHOCTPOEHUN U MeTannoobpaboTke. — benopyc-
cKas Hayka.

Colin E.Webb, Julian D.C.Jones.Handbook of Laser Technology
And Applications (CnpaBo4YHMK Mo nasepHbIM TEXHONMOMUAM U
nx npmmeHeHuo) book 1-2 — |OP.

Steen Wlliam M. Laser Material Processing. — 2nd edition. —
Great Britain: Springer-Verlag.

Bernko B.IN., Metpos A.A. OnopHbI KOHCMEKT NeKLMN Mo Kyp-
cy «JlasepHble TexHonorum». Paspen: BeegeHne B nazepHble
TtexHonoruu. — ClM6: Crery M"TMo, 2009 — 143 c.

Betiko B.IM., Jlnbencon M.H., Yepearos ', Akosnes E.b. B3a-
NMOLENCTBUE Na3epHOro nsnyyeHus c sewectsoM. — M.: Puz-
maTnuT, 2008.

®pesepHbie TexHONOrMM

wnN

Pa6os C.A. (2006) CoepeMeHHble dpe3epHble CTaHKM N X OC-
HacTKa: y4yebHoe nocobue.

KopbitHbin [1.M. (1963) ®Opesbi.

CoBpeMeHHble TeHAEHLMM Pa3BUTUS U OCHOBbI 3ddeKTUBHOM
aKcnnyaTaumm obpabatbiBatowmx ctaHkoB ¢ YlY / Yysakos

A.b. — Huxnunin Hoeropoa: HI'TY, 2013.

Marika n paboTta c 3neKTPOHHbIMU KOMMOHEHTAaMU

1.

MakcumuxmH M.A. lNarka MeTannos B NpubopocTpoeHumn. —
J1.: LlenTpanbHoe 6t0po TexHuuyeckomn nHbopmaumm, 1959.
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2. TMetpyHuH WN.E. Pusnko-xmmmnueckme npoueccol npu namke. —

M.: Bbicwas wkona, 1972.

3. [OucTtaHuuroHHble 1 ouHble kypcbl, MOOC, Buaeoypoku, Bebu-

Hapbl, OHﬂal‘/’IH'MaCTepCKVIe, OHNaWH-KBECTbI U T. A.

MopenupoBaHnue

Tpw ocHoBHbIX ypoka no «Komnacy»
- https://youtu.be/dkwNj8Wa3YU
- https://youtu.be/KbSuL rbEsl

- https://youtu.be/2411DY 5p3W

VR rendering with Blender — VR viewing with VRAIS. https://
www.youtube.com/watch?v=SMhGEu9LmYw — ogHo 13 MHoro-
yncneHHbix Bugeo rno 6ecnnatHomy MO Blender.

JazepHblie TexHONorum

1.

https://ru.coursera.org/learn/vveedenie-v-lasernie-
tehnologii/lecture/CDO8P/vviedieniie-v-laziernyie-
tiekhnologhii — BBeaeHMe B nasepHbie TEXHOMOTUM.
https://www.youtube.com/watch?v=ulKriq-Eds8 — nasepHble
TEXHONOMMU B MPOMbILIEHHOCTMU.

AAAMTMBHbIe TeXHONormn

1.

https://habrahabr.ru/post/196182/ — kopoTkas 1 3aHUMaTenNb-
Hasa cTaTba c «Xabpaxabp» O TOM, KaK HY)KHO MOAroTaBNAMBaTb
Mozenb.
https://solidoodletips.wordpress.com/2012/12/07/
slicershootout-pt-4/ — 3p0ecb MOXXHO MOCMOTpPEeTb CpaBHEHMWE
paboTbl pasHbix cnancepos. CTpaHULA Ha aHIIMIACKOM, HO TYT
BCE NOHATHO 1 6e3 cnos..
https://www.youtube.com/watch?v=jTd3JGenCco — apanTume-
Hble TEXHONIOTUM.
https://www.youtube.com/watch?v=vAH _Dhv3l70 — T[lpo-
MbiwneHHble 3D-npuHTepbl. Jlazepbl B afAUTUBHbBIX TEXHOMO-
rmax.

https://www.youtube.com/watch?v=zB202Z0afZA — nevaTtb
®OM-npuHTepa.
https://www.youtube.com/watch?v=h2lmé6FuaAWI| — kak co-
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7.

34aTb 3¢ deKT NakMpoBaHHOM NOBEPXHOCTH.
https://www.youtube.com/watch?v=g0TGL6Cb2KY — kak cae-
NnaTb MOBEPXHOCTb MPUB/IEKATENbHOM

8. https://www.youtube.com/watch?v=yAENmMlubXgA — pabota

c 3D-pyuxon.

CraHku c UMYy

1.

2.

https://www.youtube.com/watch?v=cPlotOSm3P8 — npecc-
dopmbl. Ppezeposka meTanna. CraHok ¢ YTY no metanny.
https://www.youtube.com/watch?v=B8a9N2Vjv4| — kak pena-
toT npecc ¢opmbl. [pecc-PpopMa — cnoxkHoe ycTponcTBO Ans
nonyYyeHus nsgenum pasnnyHom KoHeurypaumm ns MeTannos,
naacTMacc, pe3uHbl 1 ApYrux MaTepuanos rnog AeNcTBUeM AaB-
NeHuns, CO34aBaeMOro Ha NMTbeBbIX MalmHax. [1pecc-dopma
ANS NINTbS NIACTMACC NO4 AABNEHNEM.
https://www.youtube.com/watch?v=paaQKRuNplA — kowma-
pbl YITY.

https://www.youtube.com/watch?v=PSelbZuGEok — PaboTa
coBpeMeHHoro ctaHka ¢ YlY.

Manka

http://electrik.info/main/master/90-pajka-prostye-sovety.html —
namka: oyeHb npocTtble coBeTbl. [1arika, ¢patochl, MPUNoOU 1 o ToMm,
Kak paboTtaTb nasnbHUKOM. Kakol nasnbHUK NCMONb30BaTb, Kakue
6biBatoT ptockl U npunoun? I HeMHOro o ToM, UTo Takoe nassibHas
cTaHuMs. ..

Web-pecypcbi: TeMaTuueckue cantsl, penosutopumn 3D-mopenen

.

.

https://3ddd.ru
https://www.turbosquid.com
https://free3d.com
http://www.3dmodels.ru
https://www.archive3d.net
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IOna obyualowmxcs

l'lm'epa'rypa n MeTogunyecKkue Mmartepuanbl

MN3o06peTaTenbcTBo 1 MHXXeHepus

1.

2.

Anbvtwynnep C. Hantn ngeto. BeegeHuve B Teopuio pelieHums
nsobpetatenbckux 3agay. — Hosocmbupck: Hayka, 1986.
NeaHos N. @opmynbl TBopuecTBa, nnn Kak HayuuTbca mso-
6peTaTb: KH. ANa yyawmxca cT. knaccoB. — M.: NpoceeweHne,
1994.

Oukcon k. lNMpoekTupoBaHue cucTeM: n3obpeTaTenbcTBo,
aHanM3 1 NpUHaTUE peweHnn: nep. c aHri. — M.: Mup, 1969.
John R.Dixon. Design Engineering: Inventiveness, Analysis and
Decision Making. McGraw — Hill Book Company. New York. St.
Louis. San Francisco. Toronto. London. Sydney. 1966.
Anbtwynnep I.C., Beptknn V.M. Kak cTaTb reHneMm: xxmsH. cTpa-
Terns TBopY. IMuHocTn. — MH: Benopycs, 1994.

Anbtwynnep IC. Anroputm nsobpeterHunsa. — M: MockoBckui
pabounii, 1969.

Heropaes N.A. ®unocodpumsa texHukn: yyebH. nocobume. — Po-
ctoB-Ha-Lony: Llentp A TY, 1997.

3D-mopenuposanue u CATP

1.

Bunorpapgoe B.H., botBuHHukos A.[l., BuwHenonscknm U.C.
YepueHue. YuebHuk ana obweobpasoBaTenbHbIX yUpeXAeHUN.
— M.: Actpens, 2009.

Pontman N.A., Bnagumupoe §.B. YepueHune. YyebHoe nocobue
Ans yyawmxcsa 9 knacca obueobpa3oBaTenbHbIX YUYPEXKAEHWNN.
— CmMoneHck, 2000.

[epacumos A.A. Camoyuntens KOMIAC-3D V9. TpéxmepHoe
npoekTuposanme. — 400 c.

Mpaxos A.A. CamoyuuTtenb Blender 2.7. — CI16.: BXB-lNeTep-
6ypr, 2016. — 400 c.

KoMnbtoTepHbIN MHKXUHUPUHT: yuyeb. nocobue / A.V. bopoekos
[v ap.]. — CIM6.: N3a-Bo MNonutexH. yH-Ta, 2012. — 93 c.

Mantox B.H. BeegeHue B coBpemeHHbie CATP: kypc nekunn. —
M.: IMK Mpecc, 2010. — 192 c.
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AAAMTMBHbIe TexXHo1ormm

1.

Yuk Y. O6paboTka MeTannos 6e3 cHATUA cTpyxkn. — M.: N3a-
Bo «Mup»,1965. — 549 c.

Wohlers T., Wohlers report 2014: Additivemanufacturingand
3D-printingstateoftheindustry: Annualworld-
wideprogressreport, Wohlers Associates, 2014.

l'|a3epr|e TeXHO/10Tnun

1.

Actanunk C.A.,Tony6es B.C.,Maknakoe A.l".J1azepHble TexHo-
NOrvMM B MalWMHOCTPOEHUM 1 MeTannoobpaboTke. — benopyc-
CKasi HayKa.

Colin E.Webb,Julian D.C.Jones.Handbook of Laser Technology
And Applications (CnpaBo4YHUK MO nasepHbIM TEXHOMOTUAM U
nx npumeHeHuro) book 1-2 — |OP.

Steen Wlliam M. Laser Material Processing. — 2nd edition. —
Great Britain: Springer-Verlag.

Beriko B.IM., MNeTpos A.A. OnopHbIt KOHCMEKT NeKLMIA MO Kyp-

cy «JlazepHble TexHonornn». Paspen: BeepeHuve B nasepHble
TexHonorun. — Cl6: Crery MTMO, 2009 — 143 c.

Beniko B.l1., JlTubeHcoH M.H., Yepeakor I'.I"., Akoenes E.b. B3a-
MMOLENCTBME 1a3epHOro n3nyyeHums c sewectsoM. — M.: Pus-
matnuT, 2008.

®PpesepHbie TexHONOrMM

1.

2.

Pa6os C.A. (2006) CoBpeMeHHble ppe3epHble CTaHKM U UX OC-
HacTka: yyebHoe nocobue.

KopbitHbin .M. (1963) ®pesbl.

Maika n paboTta c 3neKTPOHHbIMU KOMMOHEHTaMU

1.

2.

MakcumuxmH M.A. lNarika MeTannoB B NpubopocTpoeHuun. —
J1.: UenTpanbHoe 60po TexHuueckom nHbopmaumm, 1959.

OunctaHumnoHHble n ouHble kypcbl, MOOC, Bupgeoypoku, Bebu-
Hapbl, OHNAaNH-MacTepCKMe, OHNANH-KBECTbI U T. A.
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MopenuposaHue

Tpw ocHoBHbIX ypoka no «Komnacy»
- https://youtu.be/dkwNj8Wa3YU
- https://youtu.be/KbSuL _rbEsl

- https://youtu.be/2411DY5p3W

VR rendering with Blender — VR viewing with VRAIS. https://
www.youtube.com/watch?v=SMhGEu9LmYw — ogHo n3 MHoro-
ymcneHHbix Buaeo no 6ecnnatHomy 1O Blender.

JazepHble TexHONOrMm

1.

https://ru.coursera.org/learn/vveedenie-v-lasernie-
tehnologii/lecture/CDO8P/vviedieniie-v-laziernyie-
tiekhnologhii — BBeaeHue B nasepHbie TEXHONOTUW.
https://www.youtube.com/watch?v=ulKriq-Eds8 — nasepHble
TEXHOMOMMU B MPOMbILIEHHOCTMU.

AA.D,VITVIBHbIe TeXHOIorMun

1.

https://habrahabr.ru/post/196182/ — kopoTkas v 3aHUMaTeNb-
Hasi cTaTbs C «Xabpaxabp» O TOM, Kak HY>XHO MOAroTaBAMBaTb
Mogaernb.
https://solidoodletips.wordpress.com/2012/12/07/
slicershootout-pt-4/ — 3pecb MOXXHO MOCMOTPETb CPaBHEHWE
paboTbl pa3Hbix cnavicepoB. CTpaHWLA Ha aHIIMIACKOM, HO TYT
BCE MOHATHO 1 6e3 cnos..
https://www.youtube.com/watch?v=jTd3JGenCco — apanTue-
Hble TEXHONIOTUM.
https://www.youtube.com/watch?v=vAH _Dhv3l70 — T[lpo-
MbiwneHHble 3D-npuHTepsl. J1lazepbl B aAANTUBHbBIX TEXHOMNO-
rmax.

https://www.youtube.com/watch?v=zB202Z0afZA — nevaTb
®OM-npuHTepa.
https://www.youtube.com/watch?v=h2lm6FuaAWI| — kak co-
34aTb 3¢ PeKT NakMpoBaHHOM NOBEPXHOCTH.
https://www.youtube.com/watch?v=g0TGL6Cb2KY — kak cae-
naTb MOBEPXHOCTb MpUBEKaTEIbHOM
https://www.youtube.com/watch?v=yAENmlubXgA — paboTa
c 3D-pyukon.
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Cranku c UMy

1.

https://www.youtube.com/watch?v=cPlotOSm3P8 —
npecc-dpopmbl. Ppezeposka Metanna. CraHok ¢ YIY no metan-

ny.

2. https://www.youtube.com/watch?v=B8a9N2Vjv4| — kak gena-
toT npecc ¢opmbl. [1pecc-dopMa — cnoXkHoe yCcTponcTBoO AN
NnonyYeHns U3genmn pasiMiyHom KOHGUrypaumm U3 MeTansnos,
MAacTMacc, pe3uHbl 1 ApYrux MaTepuasnos rnog AencTBneM Aas-
NeHns, cCo34aBaeMoro Ha NMTbeBbIX MalmHax. [1pecc-dopma
ANS NNTbs NIACTMAcC NOA AABNEHNEM.

3. https://www.youtube.com/watch?v=paaQKRuNplA — kowma-
pbi YITY.

4. https://www.youtube.com/watch?v=PSelbZuGEok — Pab6ota
coBpeMeHHoro ctaHka c YlY.

Manka

http://electrik.info/main/master/90-pajka-prostye-sovety.html —
nanka: o4yeHb NpocTblie coseTbl. [lanka, ¢nrocol, Mpunon n o Tom,
Kak paboTaTb nasnbHMKOM. Kakol nasnbHMK MCronb30BaTb, Kakue
6bIBatoT dtochbl U Npunoun? M HeMHOro o TOM, UTO Takoe Nas/ibHas
cTaHuMs. ..

Web-pecypcbi: TeMaTuueckue cantbl, penosutopumn 3D-mopenen
https://3ddd.ru
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«XaUTeK: TynKuUT»

AsTop: JeHunc Tummnpbaes
PepakumoHHas rpynna: MapuHa Pakoea, Makeum MHkuH
Odopmnenne: Hukonan Ckmppaa (06105Ka, MakeT),
Anexcent BopoHuH (BEpcTKa)

bazoBas cepusa «MeTogmueckunit UHCTpYMEHTapUi HacTaBHUKa»
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pa3BuTHs 06pasoBaHus
PLUS ULTRA. | AAABILIE TIPEAEAA
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KBAHTOPUYM

www.roskvantorium.ru



