MUWHOFBPHAYKU POCCUU
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«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma TexHo/10rusA NPpUOOPOCTPOCHHS
TOATOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar
®opma o0yueHHs OuHas
dakynsTeT O EcTecTBeHHOHAYYHbIN
Breinyckaromas Kadegpa 02 THXXUHUPUHI' U MEHE/DKMEHT KAYECTBA
Kadeapa-pa3padorunk pabdoueit 02 THXKUHUPVHI' 1 MEHE/DKMEHT KAUECTBA
NPoOrpamMMmbI
a YACHI (1m0 Ha/TMUMI0 BU/IOB 3aHATHIA) o
B ":? ﬁ AYJUTOPHBIE 3AHATUA | CAMOCTOATEJ/IBHASA PABOTA E
o= | 9O o
T | O =
o |SE| B = i X S _ 4 2
H  wE| = 2s | = 3 o ===
O QO |OH | < TS| M g 7] HO | » O
&8 EX 2| o =2 | 0F o = & =2 | XE
S = |23 2| & S |05 HE | & = Mg | @5
Mo RE| 2| & SE Ex | A 5 By | =
SIGEE 8 B EEEZ & g | & B§ 88
=¥ o > O
52 2 28| 5 o | 9 | BE |E
s g & Ha =
T- = = > > g | =
@) %) & < Mm
o
4 7 3 108 34 0 0 34 74 0 0 74 3ay.

Cankrt-ITetepOypr
20 r

26761




JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.01 IIpuGopocTpoeHue
roz Habopa rpymmbr: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa 02 MHXVWHUPUHT 1 MEHE/DKMEHT KAUECTBA
Tumuenko Bukrop BiagumupoBuy, K.nef.H., JOLEHT

Kadenpa O2 MH)KUHUPUHI' U MEHE/DKMEHT KAUECTBA
CrpesnblioB BsiuecnaB ['puropbeBuy, npenogaBaTesib

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpamMmel 02 THOKUHUPUHT U MEHE/IDKMEHT KAYECTBA

3apenyromui kadeapoit Tumuenko B.B., k.nef.H., AoLl.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

02 TH)KUHUPVHI' U MEHEJDKMEHT KAUECTBA

3aBepytommii Kadeapoii Tumuenko B.B., k.mez.H., 011




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TEXHOJJIOT U IPPOBOI'O ITPOU3BOACTBA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

T1CK-2/23.2 — cniocobHocTtsb nipumensite CAD-cucTeMbl [jjisi MOZeIMPOBaHNsl KOHCTPYKTUBHBIX pellieHud 1
o(opM/IeHHH KOHCTPYKTOPCKOM JOKYMEHTAaLMH [i71s1 KOHTPOJIS KaueCTBa NMPOAYKLIMH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-2/23.2

3HAHUS:

Ha ypoBHe noHuMaHusI:

OpraHu3anys TpoeKTHOH paboThl pabOThI C UCTIOTb30BaHUEM CPEZCTB UG POBOTO MPOU3BOACTRA.

OcobeHHOCTY TIPUMEHEHHs TIPOTPaMMHOT0 obecriedeHust ¢ obmactr 3D MofieTMpOBaHus 1 T1eUaTy;

YMeHuUsi:

Mo/iepHU3UPOBaTh TEXHOIOTWMYECKUN LMK TPOM3BO/ICTBA TIPOAYKTA C UCTONb30BAHUEM TEXHOJOTHH
1M(hPOBOr0 TIPOU3BOACTBA;

HABBIKU:

YipapiieHrsi TeXHUUeCKMMH CPeACTBAaMK COBPeMeHHOro mudpoBoro mpousBozactBa (3D mpuHTep,3D
CKaHep) TiporpaMMHbBIM obecrieueHrieM anas 3D wmogenupoBanuss u 3D reuatd, cpefcTBaMM pacyeTa
KOHOMHYECKOTO TMOTeHI[HMaNa UCTI0/Ib30BaHUs TEXHOIOTHH 1[U(POBOro MPOU3BOACTBA MPY pa3pabdoTKe HOBBIX
TIPO/IYKTOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucnuninaa TEXHOJIOTUN HIM®POBOI'O ITPOU3BO/ICTBA siBiisieTcsl AUCLIUILUIMHOW YacTH,
¢hopMupyeMmoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHHH 0/10Ka 1, MporpaMMbl TIOTOTOBKH T10
Hanpasnienuto 12.03.01 IIpubopocmpoeHue.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIINAJIBHOCTD, ACTIIII ! CAIIP-T B ITPUBOPOCTPOEHUMN.

CopepkaHvie  JUCLUIUIMHBI ~ SIBJISETCS  OCHOBOM i ocBoeHus  gucuummH: HAYUYHO-
MCCJIENOBATEJIbCKASI PABOTA, IIOAI'OTOBKA K IPOLOEAYPE 3AIIUTBI M 3AIIUTA
BBIITY CKHOU KBAJIM®UKAIIMOHHOU PABOTBI.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-2 — CriocobeH oCy1iecTBASITh IPOQe CCUOHAILHYIO JeSITeTbHOCTh C YUeTOM SKOHOMUYECKUX,
9KOJIOrMUeCKUX, COLIMAIbHBIX, UHTe/I/IeKTYaIbHO TIPABOBLIX U APYTHX OrpaHWYeHUM Ha BCeX 3Tarnax
JKU3HEHHOTO 1[UKJ/Ia TEXHUUECKMX 00BEKTOB U MPOLIeCCOB

¢ TICK-2/23.2 — Cniocoben nipumeHsiTh CAD-cHCTeMBI /7Tt MOZIeTUPOBAHMST KOHCTPYKTHUBHBIX PEIIeHHUH U
oopM/IeHH KOHCTPYKTOPCKOM TOKYMEHTALIH [I7Is1 KOHTPOJISI KaueCTBa MPOAYKLIUN

¢ YK-6 — CrniocobeH yripaB/siTh CBOMM BPeMEHEeM, BLICTPAHUBATh U PeaM30BbIBATh TPAEKTOPHIO
CaMOpa3BUTHS Ha OCHOBE TIPUHIUIIOB 00pa30BaHMs B TeUeHHEe BCEH KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AypuTopHbIe S
3aHATHA g =
B KOHTAKTHOM =
opme g8 2
-1 e
g 2E | &E
Q Q E o =S e £
& = H = ] = g 3
> E dUMEeHOBaHHe pa3/ie/I0B U THAAKTHYECKHUX eTHHHULY ] 5 = E : <
4 ] R E gE i N
o o E & 58 o
o | EE| &% | g
=) 3R © a
= g
=
PaS]lefl 1. ul/l(bpﬂBBle TEeXHOJ/IOTUH Ha CTa/{UH NIPOTOTHITUPOBAHUA U3Je/TUA. METOAI)I U3rOTOBJIEHUS
4 7 MPOTOTHUIIOB Ha npou3sBogcTBe. Cad-crcTembl st octpoenust 3D Mozereii Gyayiero uszenust G-Kog 6 2 2 4 20
/17151 IPOTPaMMHO-YTIPaB/IsieMOro 060pyA0BaHMsI.
Pasjien 2. AAAMTHBHOE IPOU3BOACTBO. DY3HUECKHE NPUHLIMIBI 3/ AMTUBHOTO [POM3BO/ACTBA METOAOM
4 7 FDM u doronommmepnoro (LCD) ITogrotoBka Mozie/u K reuaty B IporpaMme ciiaiicepe Jyist CO3aHust 8 4 4 4 20
G-Kkoga.
Paspen 3. KanubGposka nporp yop 0 00opy Pasgen 3. Kanubpoeka
4 7 MpOrpaMMHO-YTIpae/sieMoro 06opyzoBanust CTpyKTypa IporpaMMHO-YTIPaB/IsieMoro 000pyJ0BaHus. 16 8 8 8 15
Kanbposka pabouero crosna KammbpoBKa ABIWKeHHs IIeYaTHOH rosoBku TeCToBbIe JeTasu.
4 7 |Pa3sgen 4. Apresus pera/u K nosepxHocTH paGouero crosa. OCHOBHbIe CrIoCOGb! yIyulieHus afresuu| o 6 6 10 15
neranu Pegaktiposanust G-Koa A/l ylydIleHust aAre3un ieTalld B HaCTpoMKax porpamMMsl ciiaiicepa.
4 7 Paszpen 5. Ynpasiienne KauecrBoM 3D-nevaru. Bei60p onTHMabHOM TeMIiepaTypbl U CKOPOCTH 40 8 8 32 15
rieyary Aetanu. [ToHsTHE BHYTPEHHErO 3arlo/HeHus Aetasu [ToHsTre oTKara riactika Turbl Gpaka.
4 7 Paspen 6. ITocrmeuaTHas o6padoTka usgenuii. Mexannueckas 06paborka. Xumuueckas o6paboTka. 22 6 6 16 15
Bcero 3a 7 cemecTp 108 34 34 74 100
Bcero no gucuumniHe 108 34 34 74 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep u HaiMeHOBaHUe
Tema MNPAKTUYECKOr'o 3aHATUA aya.
n/n pa3jesia TMCIUII/IHHBI
yacoB
Paspen 1. Iludpossie Cad-cucremsl 47151 mpoeKTUpoBaHus u3genusi. opmar .stl
1 TE@XHOJIOT'YMH Ha CTaguu 3D—MO,ELEHeﬁ. G—KOA AJ1 TIPOIr'PaMMHO-YTIPaBJ/IA€MOT0 2
TMPOTOTUIIMPOBAHUSA U3 E/TUA. O60py,l:[OBaHI/I$I.
AnnvtrBHOe pon3BogcTBO. FDM MeTon afiuTUBHOTIO
2 ITPpON3BO/CTBA. COB,ELaHI/Ie G-KO,E[a B IIporpamMme CJ'IElIZCGpE 2
Paznen 2. ApgutuBHOE Ultimaker Cura
TIPOU3BO/ICTBO. ApputrBHOe npousBogcTBo. doronomumepHsli (LCD)
3 MeTOZ, aiJUTUBHOTO Npou3BogcTBa. Co3fnanve G-koza B 2
nporpamme criaricepe CHITUBOX
4 Kanubposka pabouero crona 2
5 |Pa3gen 3. KammbpoBka KannbpoBKa reyaTHoi roJjioBbI 2
6 IMporpaMMHO-YyTIpaBJ/IgeMOro 3&11'IpaBKa q)HHaMeHTa 2
; obopyzoBaHHsL. CTpoeHust ¥ BO3MOKHOCTH TIPOrpaMMHO-YIIpaB/isieMoro 3D- 9
TMpUHTEpa
8 re3us ieTasu K paboueMy CTOIy. 2
Pazgen 4. Aaresus fetany K ?,q A Gp y Y
9 [10BEpPXHOCTH pa60qer0 CTOJIA. enaKTHpOBaHUA (s-KOJa A/ yIydllleHuda aAre3un repBoro 4
CJ1051.
10 BHyTpeHHee 3amoyiHeHUs JeTanu 2
11 OTKar 1riacTyka. 2
12 Pazgen 5. Yripaenenve Co31aHus NOAep/KeK IeTalM /ISl YIyULlIeHHs KauecTBa 9
KauecTtBoM 3D-mevaru. reyarTy.
13 BbI60p TeMIlepaTyphl COIljia ¥ CTOJIA AJ1 yaydlleHuda )
KaueCTBa [1euaTtu
Pazgen 6. ITocTreuatHast
14 . MexaHuueckasi 00paboTka ZieTasu rmocsie Teyary. 6
00paboTKa u3/ie/HH.
Bcero 3a 7 cemecTp 34

3.3. CamocrosnTenbHas padora crygenta (CPC)

6
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Ne Homep 1 HauMeHoOBaHHe pa3jesa Cojep>xaHue yueGHOro 3ajaHus Oo0bem,
n/n JUCLHHIUTAHBI JacoB
1 Pasgen 1. Liudposrie TexHosmorun Ha |M3yueHust KOMaH/ si3blKa IporpaMmmupoBanusi G-kofa 4
CTa[IuM TIPOTOTUITUPOBAHUS U3IeNUA. | [Jis1 IPOrPAaMMHO-YTIPaB/IseMoro 000pyI0BaHus
2 |Paszen 2. AqmuTHBHOE MPOU3BOACTEO. géﬁj/[lTI/IBHoe rpousBozcTBa Metogamu SLS, SLA, 4
3 Paznen 3. Kasmbpoeka rporpamMmmHo-  (M3yuenus gokymenTaryu 3D mipunTepa Creality 8
yIpaB/sieMoro 000pyI0BaHUS. Ender-3 V2
4 Pazgen 4. Aaresus fgetany K Pa3nuuHbIe CIOCOOBI YIyUIIIeHUs aZire3un AeTaau K 10
TOBEPXHOCTH pabouero cTosa. MOBEPXHOCTU pabouero CTosa.
5 V3yueHns OITUMAaIbHBIX TEMITEPATyP Pa3TAYHbIX 16
Paspen 5. Ynpasnenue kauectsom 3D- [BUIOB IJIACTHUKOB [J/Is1 TIEUaTH.
6 reyaru. N3yuenus paanquIX BH/JIOB BHYTPEHHUX 16
3ar0/IHeHHbBIN.
Pazgen 6. TloctneuarHast oOpaboTka V3yuenust TeOpeTHeCKoe MHpOp MaLi
7 . XUMHUYECKUX CII0COo0ax MocTneyaTHoii oopaboTKu 16
W3/IeJTIil. neTaneii
Bcero 3a 7 cemecTp 74
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLUITIVINHBI
CEMECTP HEJE/IN CEMECTPA
1/2|3/4 5 6 |7 8 9/10(11 12 13|14 15 16 17
7 Otu. o I13 |AP| | Otu. no I13 | [P Ortu. o 13 Ortu. no I13 | IP| PT'P, 3au.

‘YciioBHbIe 0003HAUCHUA:

[P — nuarHocTrueckasi paboTa;

Ortu. 1o I13 — oTueT no npakKTUUECKOMY 3ajaHUIO;

PT'P — pacueTHO-rpaduueckas pabora;
3a4. — 3aueT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAWTCS B IUCKPETHBIE BpeMeHHbIe MHTepPBaJIbI B
ciefyroumx popmax:

[TMarHocTuyeckasi pabora;
OTYeT I10 TIPaKTHUeCKOMY 3a/IlaHHIO;
pacueTHo-rpaduueckas pabora.

HpOME)KYTO‘IHaH dTTecTaluda rMpoBOAUTCA B Cl)OpMaXZ

3a4yeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. §1. Tubcon, [. Y. Pozen, b. Crakep. . TexHonornu agautuBHoro nporssogctea. M.: TexHocdepa, 2016,
10 3xs.

5.2. JlononHUTebHASA TUTeparypa o JUCLUIUIVHE:
He Tpe0yeTcs.
5.3. Ilepuoguueckue U3gaHus:

1. 'HopMaLMOHHO-U3MepUTe/IbHBIE U YIPABJISIIOLME CUCTEMBI;
2. MetannoBezieHre U TepMUYecKasi 06paboTKa MeTasioB.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOMN ceTy "VIHTepHeT", HeOOXOAUMBIX J1/IsT
OCBOEHUS! TUCIATUIMHBI, 3/IeKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb;

2. https://urait.ru — I'maBHas — O6pa3oraresbHas riardopma FOpaliT. 11 By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2 — ®yHngamenrtanbHas 6ubnuoreka BI'TY « BOEHMEX» um. 1.0.
YcTrHOBa.

CoepeMeHHBIe MpodeccroHabHbIE 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijpoHansHas 3/ekTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast anekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLioHHbIe CTIpaBOYHbIE CUCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIN IOPTal TEXHUYECKOT0 peryaupoBanusi: HopMel, mpaBu/ia, cTaHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCToB
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMaloOHHbBIN TIOpTas ITPaBoBoOi HHGOpMAaI[UH.
5.5. TIporpamMmmMHOe obecrieueHue:
1. T-Flex.

5.6. H(dopmalMoHHbIe TeXHOJIOTUH:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:

1. 3D-npuntep PICASO DESIGNER;
2. T-Flex.

6.2. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOI'M T1®POBOTI'O ITPOU3BO/JCTBA

AnHoTanusa paboueii nporpaMMsl

Huctuminaa TEXHOJIOT'MU IIA®POBOI'O ITPOMU3BOJACTBA sBiisieTcs JUCLUTIMHON YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
HampaBieHuto  12.03.01  IlpubopocmpoeHue. JIuCLUIUIMHA  peanu3yerca Ha  ¢akynasrete O
EcrectBenHoHayunbiii BI'TY "BOEHMEX" wm. [J.®. YcruHoBa kadeapoirt 02 VHXMHUPUHIT U
MEHE/DKMEHT KAUECTBA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2/23.2 criocobHocTh TipuMeHsiTh CAD-cHCTeMBI [T MOJe/TMPOBAaHKs KOHCTPYKTHBHBIX DEIIeHUH U
oopM/IeHNY KOHCTPYKTOPCKOM IOKYMEHTALUH /IJ1s1 KOHTPOJISl KaueCTBa MPOYKIIUH.

Cofep>kaHrie IUCIUATUIMHBI  OXBAaThbIBaeT KPYT BOIMPOCOB, CBSI3aHHBIX C IM(POBBLIMU TEXHOJOTHUS B
npubopoctpoerny. @opmMupoBanue y odyuaroniuxcs 3Hanui 06 FDM u dotononnmepHoii (LCD) TeXHOMOTHiA
a/IIMTUBHOTO MPOM3BOACTBA. [IproOpeTeHre HABBIKOB KAJTMOPOBKU U PabOTHI HAa TIPOTPaMMHO-YTIPAB/ISIEMOrO
obopyzmoBannu. IlpruoOpeTeHWsT HAaBLIKOB pPabOTBI B Tporpamme cjaiicepe mis cosmanusi G-kofa st
yIpaB/leHUs] TMPOrPaMMHO-YIIPAB/IseEMbIM  00OpyZOBaHWMM. B  pe3ysibrate u3yueHWs [JAaHHOTO Kypca
oOyuaroriuecs moiyuaT 3HaHUSI O COBPEMEHHOM IPOrPaMMHO-YIIPAB/ISEMBIM 000PYJOBaHUU U 0CODEHHOCTSX
MpUMeHeHUsIX TexHojioruid FDM u ¢orononumeproi (LCD) aaguTHBHOIO IPOMW3BOZCTBA, IPUOOPETYT
HaBBIKH M YMEHHUS TPAKTHUECKOTO WCIO/b30BaHMsl TexXHOMoruu FDM  afiuTUBHOTO TIPOW3BO/ICTBA.
@®opMUpOBaHKEe HABLIKOB HCIO/Ib30BaHUsT 3D-CKaHUPOBAHUS /I/11 KOHTPOJISt KaueCTBa U3/Ie/ U,

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
*  OTUeT I10 MMPAKTHUUECKOMY 3a/IaHHUIO;
e pacueTHO-rpaduueckas pabora.

HPOMe)KyTOIIHaH dTTeCcTalus ITPOBOAUTCA B (bopMax:
¢ 3adyeT.

OO01ast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasger 3 3.e., 108 u. TIporpamMmol AWUCIUTUTUHBI
TpeyCMOTPEHBI MpakTUUecKue 3aHsTus (34 u.), caMocTosTebHas paboTa ctyaeHTa (74 ).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
TEXHOJIOTUY IU®POBOI'O ITPOMN3BOICTBA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI
yac.

PekomMeHpyemasi 1uTeparypa

Pa3pen 1. IludpoBbie TeXHOJIOrMH Ha CTAaJUH NPOTOTUNIMPOBAHUA U3/ie/IHA.
N3yueHus KomaH/, si3bIKa 4. T'ubcon, 1. Y. Pozen, b. Ctakep. .

nporpammupoBanust G-kofa Jjist TexHOMOrUY aiZIUTUBHOTO TIPOU3BOACTBA: M.: 4
MIPOrpaMMHO-YTIPaB/sieMoro 060pyI0BaHus Texuocdepa, 2016 (1.3.1 1.3.2)
Wroro no pa3geny 1 4

Paszgen 2. AAAMTHBHOE IPOU3BO/CTBO.
s1. Tubcon, 1. Y. Po3en, b. Ctakep. .

A,E[AI/ITI/IBHOE MMpOU3BOACTBA METO4aMH

TexHonoruu aAIUTUBHOTO NPOU3BOACTBA: M.: 4
SLS, SLA, EEM Texnocdepa, 2016 (1.3.3)
Wtoro mno paszeny 2 4

Pazgen 3. KannOpoBKa nporpaMMHO-yIIpaBJ/isieMoro 000pyAoBaHUsl.
§1. Tubcon, 1. Y. PoseH, B. Crakep. .

N3yuenus gokymeHTtauuu 3D ripuHTepa

- TexHOM0TMK aJAUTUBHOTO NTPOU3BOACTBA: M.: 8
Creality Ender-3 V2 Tex§§c¢epa, 201613(1.3.5);l
Wroro o pasgeny 3 8
Pazgen 4. Afre3us JeTa/iv K MOBEPXHOCTH pabouero crosa.
d1. Tubcon, 1. Y. Pozen, b. Ctakep. .
Pa3nuuHbIe CrI0COObI YAyUIIEeHUS a/Ire3HH g
TexHoM0TMU ajIUTUBHOTO TIPOU3BOACTBA: M.: 10
JleTanau K TIoBepXHOCTH paboyero crona. Texnocdepa, 2016 (1)
Urtoro no pa3peny 4 10
Pa3zgen 5. YnpaBienue KauectBoMm 3D-nieuaTn.
N3yueHust onTUManbHbIX TeMIIEpa
pa??;IqI/I‘{HbIX BU/IOB IIJIaCTUKOB ,II[J'IPH l;l}lelt){aTH. A1 Tbcon, [I, Y. Poses, B. Craxep. . 16
TexHonoruu afAUTHBHOTO TIPOU3BOACTBA: M.:
N3yuenus Pas/MUHBIX BU/I0B BHYTPEHHMX Texnocdepa, 2016 (3) 16
3ar0/IHeHHBIM.
Wrtoro no pa3geny 5 32
Paspen 6. ITocTnieuaTHas 00padoTKa U3fAe/HH.
V3yueHus TeopeTuueckoe nH$OpMaLyy o 1. Tubcon, [1. Y. Posen, b. Ctakep. .
XUMHUECKUX Cr1ocobax MmocTrevaTHoi TexHonoruu afAUTHBHOTO NIPOU3BOACTBa: M.: 16
00paboTku feTaneit TexHocdepa, 2016 (14)
Wrtoro no paspeny 6 16
11 26761



IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TEXHOJIOTUY ITU®POBOI'O ITPOMN3BOCTBA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

e pacueTHo-rpaduueckasi paborta;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 3ayeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

PacuerHo-rpajduueckas pabora
Paspabotka 3D-mozenu usgenus B hopmare ".stl"
Co3nanus G-kozia B MporpaMMe ciakicepe JiJist eUaTy pa3paboTaHHOTO W3ZIeUs.
Onucanvis KaMuOpPOBKY M 3ampaBKu (puaMeHTa.
OnwucaHus 3amycKa JeTanay Ha revarTh.
Omnumcanust TocToO6pabOTKM HarleyaTaHHO! JeTasiu.
3arura mpoxoAuT B popMaTe cobece[OBaHMs Ha TEMY pacueTHO-TpadruecKoii padoThl. (OIleHKA BBICTAB/ISIETCS
Ha yCMOTpeHHe TIperiofiaBaTerisi).

OTueT No NpPaKTHYECKOMY 3a/{aHHI0

3aIura oTyeTa o MpakTHUeCKOMY 3aHSATHIO TIPOXOJUT B YCTHOM (hOpMe U BK/TIOUAEeT B Ce0st OTBEThI Ha
BOMpockl 1o TeMe I13 (He Gonee 4 Borpoco). O1jeHKa BLICTAB/SETCS T10 pe3y/ibTaTtaM cobecesoBanus (Ha
YCMOTpeHHUe TIpero/jaBarerisi).

3auert

3aueT BLICTABJISIETCS 110 pe3y/ibTaTaM YCIIeIHbIX 3allUT BCEX OTYETOB 10 MPAKTUUECKUM 3aHSITUN 1
pacueTHO-rparuueCcKor paboThI.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHHe pPa3ae/ioB u
AUAAKTHYEeCKHUX e JUHHUI]

BCEI'O

AyauTopHbIe
3aHATHUS B
KOHTAKTHOH
dopme

BCET'O
IIpakTuuyeckue
3aHATUA

CamMocrToaTe/lbHaa
padoTa cTyaeHToB

dopmMmupyemas
KomreTeHIus, %

IICK-2/23.2

HAVMEHOBAHUE
OLIEHOYHOTI'O CPEJCTBA

Pazpen 1. IludpoBbie TeXHO/IOTUH Ha
CTaJuy NPOTOTUNMPOBAHUSA U3/Ie/THUA.

N
]

PacuetHo-
rpaduueckas
pabota

Paszpgesn 2. AxATHBHOE IIPOU3BO/CTBO.

20

PacuetHo-
rpaduyeckas
pabota

Pazpgen 3. Kaniu6poBKa nporpaMMHo-
ynpasJ/isieMoro 000pyAoBaHusl.

16

15

OrTuert 110
MPAKTUYECKOMY
3aJaHUI0

Paspen 4. Aaresus aeraau K
MOBEPXHOCTH pabouero cToJia.

16

10

15

OrTuerT 110
TPAKTUYECKOMY
3a/JaHHI0

Pa3pen 5. Ynpas/ienue kauectsoM 3D-
rneyaru.

40

32

15

Otuer 1o
TPAKTUYECKOMY
3a/JaHUIO,
PacuetHo-
rpaduyeckas
pabora

Pazgen 6. ITocTieuarHast 00padoTka
u3/e/THi.

22

16

15

Ortyer 110
MpaKTUUeCKOMY
3a7laHUIO0

Bcero 3a 7 cemectp

108

34 34

74

100

Bcero no gucuuIinHe

108

34 34

74

100

13
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Kputepuu oneHuBaHus

IICK-2/23.2

Ne 1

Ne 2

Ne 3

No 4

Ne 5

Ne 6

Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Bonpocbl omkpbimoz2o muna:

715 U3roTOBIeHNsT POTOTHIA KOPITyCa U3 1yiacTyka pla mopoiiner cranok UITY
TEeXHOJIOTUHU:

O06paboTKa MPOUCXOAUT B COCY/Ie 3ar0JTHEHHOM BoJioH. [T1st ObICTpOro yaaneHus
MOAMOPOK ¢ pacreuatok u3 HIPS/ABS notpebyeTcst pacTBOp U3 paBHBIX Aosieit -
JIMMOHEHA Y U30TIPOIU/IOBOI0 CIMpTa. MHOTHe [ipyrye MaTepuaibl ONOPHBIX CTPYKTYP,
takue Kak PVA (c PLA) pacTtBopsitoTcs B 00bI9HOM Bofie. BribepuTe AaHHBIN MpoLiecc.
[Tpouecc MOXXKHO NMPOJOJ/DKATh A0 WKYPKHU 3epHUCTOCTBI0 P2000. C camoro Hauana fjo
€aMoro KOHIIa PEKOMeHZYeTCs B/Ia’KHOe OLIKyPUBAHUE — TO MO3BOIUT U30eKaThb
W3/IMLLIHET0 TPeHUsi, KOTOpOe MOyKeT NIPHUBECTH K MOBBILLIEHUIO TeMIlepaTyphl U
TIOBPEJINTL OOBEKT, a TAK)Ke 3arpsA3HUTh CaMy HaX/auHyr0 Oymary. B mpomesxyTke
ME>XXTy OIIIKYPUBAHUSIMU PACIIeuaTKy CAe/lyeT YACTUTh 3yOHOH I[eTKOH 1 TIPOMbIBATh
MBLTBHOUN BOZIOH, TI0C/IE UeTo MPOTUPATh TPSIIOUKOM, UTO TIO3BOJIAT Y/Ia/IUTh MBUTb U
n30exKath ee caunaHus. s gocTrkeHus rnagkoi, bnectsiel moBepxHoctu FDM-
JleTa/Ti MOXKHO 3aUMITaTh MKypKou Aaxke P5000. BeibepuTe JaHHBIM TTpoIiecc
nocrobpaboTku

Eciu pasmep 00bekTa npeBbIiiaeT pabourii 00beM NpUHTepa, 0OBEKT MeUaTaroT 1o
YacTsM ¥ 1oToM cobuparot. B ciydyae PLA 1 HEKOTOPBIX IpyTUX MaTeprasoB, COOPKY
MOXXHO TIPOU3BECTH C TIOMOIL[bI0 JIMX/I0pMeTaHa MIH MOAXO/SIIEro Kies (BbIOOD Kiies
3aBUCHUT OT I1aCTUKA). B ciiyuae ABS MOKHO MPOU3BECTU «CBApPKy» C UCII0/Ib30BAaHUEM
arjeroda. ConpuKacarIrecsi TOBePXHOCTH HY>KHO Cjlerka CMOUHUTh al[eTOHOM M TIJIOTHO
CKaTb WK 3aKaTh U iepKaThb Tak /0 TeX 1op, 1MoKa OosibIlast yacTh aleToHa He
ucrapurcs. Tak fgeTanu oKakyTCcsi CKperyIeHHBIMU MeXKIy cOD0i XMUUe CKUMA
CBs13AMU. BbiOepuTte BUZ JaHHOM 1MOCTOOPabOTKM.

IMocne Toro Kak feTasb 3auuiieHa JM00 pacTBOPEHbI PACTBOPHUMBIE TTOATIOPKH, MOTYT
BBIWTH Hapy>Ky HeOOBIUYHBIE MTyCTOTHI. DTH ITyCTOTHI 00pPa3yrOTCs BO BPeMsI euarH,
KOT7Ia CJIOW OKAa3bIBAaOTCS HETTOJTHBIMU M3-3a KaKUX-TM00 OrpaHNUYeHri Ha TPAeKTOPUIO
JBWKEHHS TTeUaTaroliell roJI0BKH, UTO 3aUacTyi0 OKa3bIBaeTCs Her30e)KHBIM.
HebonbIve 1€/ ¥ yCTOTHI MOXKHO JIETKO 3aIOTHUTb MOKCHUIHOW CMOJION Y HUKAKOU
JOTIO/THUTE/IbHOM 00paboTKH B 3TOM Cily4ae He roTpedyeTcsi. Bomee KpyrHble I1e1u uim
MyCTOTBI, KOTOPBIE OCTAIOTCs PU COOpKe 00beKTa U3 HeCKOJIBKUX YacTell, MOTYT OBITh
JIMKBUJUPOBAHBI 3arl0/THATE/IEM JJIs aBBTOMOOMIBHBIX Ky30BHBIX Pa0OT, HO TIOCJIe 3TOTO
pacrieuaTKy HY>KHO OyzeT ellje pa3 OIIKYpUTb. Ha30BUTe JaHHYHO MOCTOOPabOTKY
IMoce TOro Kak pacrieyaTka J0/DKHBIM 00pa3oM 3auuiiieHa (Tpyu TIOKpacke J0CTaTOYHO
movitu o mKypku P600), ee MOXKHO TPYHTOBATh. A3P030JIbHYIO TPYHTOBKY [I/IsT
TJIaCTHKA C/lelyeT HAHOCUTh JBYMS CJIOSIMU. DTa TPYHTOBKA TIpeAHa3HaueHa /Iyt
noc/ieyroIiel MOKpacku Mo/iesied, 00eCreurBaeT POBHOE MOKPBITHE U TPU 3TOM
[OCTaTOYHO TOHKasl, YTOObI He CKpBIBaTh MeJIKKe 37eMeHThl. Ha3oBuTe fJaHHYO
mocTobpaboTKy.

TexHOJIOTHs TIeYaTh MEeTOZIOM TI0C/IoMHOTro HarviaBieHus (FDM) 6bi1a pa3paboraHa
Marepwuan nog, HasBanueM BronzeFill umeeT HanosHUTENE U3:

OpuruHaneHbIN TepMuH «Fused Deposition Modeling» v abopesuarypa FDM siBasitoTCst
TOPTOBBIMU MapKaM# KOMITaHUU

JuTy3uacTel 3D-ieyarty, yuacTHUKY TTPOEKT, MPUAyMasIi aHaJIOTUYHbIN TepMUH «fused
filament fabrication». Ha3oBHTe TIPOEKT.

Bonpocbl 3akpbimo2o muna:

ITnarua Ultimaker Cura ays CAD-crcTeM MOKHO YCTaHOBUTD Ha ciieaytomirie CAD-
cucTeM:

1)CATIA
2)SolidWorks
3)Autodesk Inventor
4)Kommac-3d

5) NanoCAD
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No 4

Ne 5

Ne 6

Ne 8

Ycranoska rarud Ultimaker Cura ayist CAD-crcTteM 103BOJIsSIeT TIOMYYUTS !
1) DkoHOMMIO BpeMeHU
2) CeepeHHe K MUHUMYMY uejiOBeueCKUX OIIMO0K

3) MenbIas TpaTa MaTepyasa

Bo BpeMsi co3fiaHus AeTanu 4yacThb CJI0EB OT/IMUAETCsI OT OCTAIBHBIX C/I0€B MOJEH.
Mogenb CTOUTCS Ha KyCKU. BO3MOXKHBIN TTyTh peliieHus Aedekra rmeuaru:

1) Cwma3zarh Z-HarpasJisitoLyI0
2) IlpoBepuTh corio
3) IIpoBepuTh TIACTUK

4) VcnpaBuTh 271€KTPOHHYIO MOJeJb
HenpaBusbHoe 3amnosiHeHye feTand. [ledyaTs opgepkek rie ux ObITb He JOJDKHO.
Bo3sMorkHOe pellleHUs] JaHHOTO fledeKTa:

1) VcnpaBuTh 3/1eKTPOHHYIO MOJie/b UK g-KOZ,
2) IIpoBepuTh COIIIO
3) IlpoBepuTh MIaCTUK

4) (CmMasarh Z-Hamnpas/sIFoLLyI0

LlapanuHb! Ha TIOBEPXHOCTH ¥ HEPABHOMEPHOCTH 10 I1BeTy. Bo3Mo)KHOe pertieHust
nedekra:

1) PemaktupoBaHue oceit
2) HcripaBUTh 3/1€KTPOHHYIO MOZieNb
3) /3meHeHuve HaCTpPOMKU criaiicepa

4)  YMmeHblleHUsI CKOPOCTH I1euaTH
C10MCTOCTh HIDKHETO €/1051. Bo3MOo)KHOe pellleHust faHHOrO Jedekra?

1) IlpoBeputh NojaroLIMil MEXaHU3M
2)  YMeHbIIWTH TOJIIIUHY T1€PBOT0 CI0s
3) TloATsSHYTbL peMHM OKOJIO TevaTatolijeii ro/ioBbl

4)  VI3MeHUTb HACTPOUKHU CTEHKU

[lnst aBTOMaTHYeCKOro co3aHus yripassstoniero G-koza jy1st 3D npuHTepa B craiicep
riaruH Ultimaker Cura Heobxogumo 3arpy3uts 3d Moziens B ¢opMmare:

1) OBJ
2) JPG
3) 3MF
4) STL
5) BMF
6) DivX

[lnist aBTOMaTUYeCKOTO CO3/jaHus yripasssitoiero G-koza s 3D npuHTepa B criaicep
riarvH Ultimaker Cura Heo6XoMo 3arpy3uTh U300paskeHus B popmare:

1) OBJ

2) JPG
15



3) 3MF

4) STL
5) BMF
6) PNG
Ne 9 YTo M3 MepeurceHHOro T03B0/IsIeT YOpaTh AedekT rneuatv «CJI0HOBast HOTa»:

1) V3meHeHus auiameTpa coria
2) KanubpoBKa ypoBHS CTO/a
3) 3ameHa riacTvika Ha ABS

4) Tlepe3aripaBKa IJIaCTUKA B IPUHTEP
Ne 10 YTo U3 Mepeurc/ieHHOTro M03BOJISIeT OTUACTH PEIUThL MpobaeMy AedekTa rneuatu «3arud
KpaeB MOZle/In»

1) VI3meHeHus JuameTpa COIUIa
2) 3ameHa riactuka Ha ABS
3) KanmbpoBKa ypoBHS CTOJIa

4) Tlepe3aripaBKa IJIaCTUKA B TIPUHTEP
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