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1. Ileau ocBOEHUS TUCHUILIHHBI.

OCHOBHBIE TEHJICHLIMHA U MEPCIEKTUBBI PA3BUTHUS POMBIIUICHHOCTH 3aKIH0YAI0TCS

B CO3/IaHUU HOBEHIIMX MaTEPHAOB U BBICOKOI(PPEKTUBHOTO CHEIHATU3UPOBAHHOTO

000py10BaHUs1, OCHOBAHHOTO HA peajn3aliyd HOBEUILNX JOCTUKEHUN HAYKU U TEXHUKU, B
YaCTHOCTH B O0JIACTH aJTUTUBHBIX TEXHOJIOTHIA..

K 0CHOBHBIM HeJsiIM OCBOCHMS AUCHUIUIMHBI «OCHOBBI aJIUTHUBHBIX TEXHOJIOTHA

OTpaciam» CIeAyeT OTHECTH:

— (opmupoBanue 3HaHMII 00 OCHOBHBIX METOJAX MPOEKTUPOBAHUS, (PUINYECKUX
CBOMCTBax M MPAaKTHUYECKOM MpPUMEHEHHEM (DYHKIIMOHAJIBHBIX MAaTEpHUAJIOB aIIUTUBHOIO
MPOM3BOJACTBA TMPH TMPOCKTUPOBAHWUU JIeTaJeii W  Y3JI0B MAIIMHOCTPOMTEIHHBIX
KOHCTPYKIIUH;

- TIOATOTOBKA CTYJICHTOB K JIEATEIHLHOCTH B COOTBETCTBHUU C KBaTU(DUKAITMOHHOU
XapaKTepUCTHKOW OakanaBpa IO HAMpaBJICHUIO, B TOM 4YuCie (OPMHpPOBAHHE YMEHHI 1O
pa3paboTke  HOBBIX, Oonee  A(DPEeKTUBHBIX  (YHKIMOHAJIHHBIX  MaTEpUAJIOB,
00ecCreunBaONINX HAJEKHOCTh U CTAOMIIBHOCTH PabOThI JIeTalieil MaIIMHOCTPOUTEIbHBIX
KOHCTPYKLIHH.

K ocHOBHBIM 3ajayaM OCBOCHHS TUCHUIIINHBI « OCHOBBI aJJJUTUBHBIX TEXHOJIOTHHI
OTpaciam» CIEAYyET OTHECTH:

— OCBOEHHE METOJOJIOTUH MTPOEKTUPOBAHUS JIETAIECH U Y3JI0B MAIIMHOCTPOUTEIbHBIX
KOHCTPYKIIMM €  HCIOJb30BAaHUEM  AJJIMTUBHBIX  TEXHOJOTWMH  IMPOU3BOJCTRBE,
VCTIOJIb30BAHUS CTAHAAPTHBIX CPEACTB ABTOMATU3ALIMHU TPOCKTUPOBAHUS.

2. Mecto aucuumiaudbl B cTpykrype OOII 6akanaspa.

HuctuminHa «OCHOBBI aJAMTUBHBIX TEXHOJIOTUN OTPACIM» OTHOCUTCA K YHCIY YYEOHBIX
JUCUUIUIMH BapuaTUBHOM yactu Onoka bl ocHOBHOI 00pa3oBarenbHON IMporpamMMbl
OakamnaBpa.

3. IlepeyeHb MIaAHUPYEMBIX Pe3yJbTATOB 00y4eHHs MO JUCHUILIHHE (MOTYJIIO),
COOTHECEHHbIE ¢ IVIAHMPYEMbIMHU Pe3yJIbTATAMM 0CBOEHHS 00Pa30BaTeIbHOIMI
NMporpaMmal.

B pesynbrare OcBOEHHSI AMCHMUILUIMHBI (MOAYJsl) y oOydyaronmuxcst (HhopMHUpYOTCS
CJIeyIOIME KOMIETEHIUMHU M JOJKHBI OBITh JOCTUTHYTHI CIIEIYIOUIUME pe3ybTaThl
oOydeHus Kak 3Tan (OpMUPOBAHUS COOTBETCTBYIOIINUX KOMITETEHIIUH:



B pe3yabrtare
O0CBOEHUSA
Kon o0pa3oBaTe/IbHOM [TepeveHp UIAHUPYEMBIX PE3YIHTATOB O0YUCHHUSI 110
KOMIIeTeHI[UH NMPOrpamMMbl JTUCIUTITUHE
00y4arouuiics 10/KeH
001a1aTh
I1K-5 CIIOCOOHOCTBIO 3HATh:
MPUHUMATDH y4acTHE B e 0a30Bble TEXHOJIOTUYECKUE MPOIIECCHI B
paboTax o pacuery u aJIUTUBHOM MPOU3BOJICTBE;
IPOCKTUPOBAHUIO ® METOJOJOTHIO POEKTUPOBAHUS IETAJIEH U Y3J10B
JieTanei 1 y310B MalIMHOCTPOUTEIbHBIX KOHCTPYKLHUH €
MamuHOCTPOUTCIIBHBIX HUCIOJIL30BAHUEM aJJUTUBHBIX TEXHOJIOTHH.
KOHCTPYKLHH B yMeThb:
COOTBETCTBUU C ® BBIOMPATh OCHOBHBIE U BCIIOMOTATEIbHbIE
TCXHUICCKUMU MaTepUANIbl AIIMTUBHOTO IPOU3BOJCTBA IIPH
3aZlaHuAMHI 1 MIPOCKTUPOBAHUM JETAJICH U y3JI0B
HCIIOJIE30BaAHUEM MaIIMHOCTPOUTEIbHBIX KOHCTPYKIIUN;
CTaHIapTHBIX CPEACTB ® JCITI0JIb30BaTh CTAHIAPTHBIC CPEICTBA
aBTOMAaTH3allnn ABTOMATHU3ALUU [IPOCKTHPOBAHHS.
MIPOEKTUPOBAHUS. BJIA/IETh:
® yYMEHHUEM HUCIOJIb30BaTh JOCTIKECHUS aJITUTUBHBIX
TEXHOJIOTMI MpPU NIPOECKTUPOBAHUM JI€TAJIEH U y3JI0B
MalTUHOCTPOUTEIBHBIX KOHCTPYKIIUH;
® yYMEHHUEM HUCIIOJIH30BaTh MAKEThl CTAHAPTHBIX
Mporpamm JJisi aBTOMAaTHU3aluU TPOESKTUPOBAHMUS.

4. CTpyKTYypa M coiepKaHue AUCUHUILIMHBI.

OO01ast TpyA0€MKOCTh TUCITUTUIMHEBI COCTAaBIISIET:

10 O4YHOHN (opMe 2 3aUeTHBIX CAMHHUIIBI, T.€. /2 aKaJeMHYeCKUX 4acoB (U3 HUX 36
gyaca — CaMOCTOsITeJIbHAsl paboTa CTyACHTOB).

M0 OYHO-3a049HON (hopme 4 3aueTHBIX eANHUIIBL, T.€. 144 akaeMUuecKuX 4acoB (U3
Hux 108 yaca — camocTosITeNbHASI paboTa CTYJACHTOB).

dopma MPOMEKYTOUHOU aTTECTALUU — 3a4ET.

CtpykTypa u coaepxanue TUCIHUIUTMHB « OCHOBBI A INTUBHBIX TEXHOJIOTUMA OTPACIN» TIO
Cpokam ¥ Buaam padoTsl oTpaxkeHbl B [Ipuio:kenun 1 x padodeii mporpamme.

Conep:xanue pa3ie0B IMCHMILINHBI

1. Bsenenue. [Ipeamer, 3a1aun u conepkaHue TUCUUILUIMHBI. OCHOBHbBIE TTOHSITHS
u onpeneneHus. CoCTOSHUE aJIUTUBHBIX TEXHOJIOTHI B MUPE.

2. Bunbl ajANTUBHBIX TEXHOJIOTHI U CBOMCTBA UCIOJIb3yeMbix MaTepuaioB (ABC-
miactuk. PLA- tepmoruactuunbiii  marepuan. Nylon. LAYWOOD-koMno3uTHbIM
matepuan). Crepeonurorpadus. Meron nocnoitHoi HamnaBku (FDM). Ctpylinas neyathb
(1JP, Inkjet Printing).



3. Texunonorus nazepHoro cnekanusi (SLS, DMLS). CenextuBHoe na3zepHOE
cnekanne (SLM, Selective Laser Melting). Marepuaibl, HCHONB3yEMbIE B 3THX
TEXHOJIOTHSIX.

4. Jlazepnoe Hanecenue metauioB (LMD, Laser Metal Deposition). DiekTpoHHO-
nayuesas miaBka (EBM, Electron Beam Melting). IlocnoitHoe u3rorosienrne 00bEKTOB U3
muctoBoro Marepuaia (LOM, Laminated Object Modeling). Marepuansbl, HcHolib3yeMblie
B OTUX TEXHOJIOTHSX.

5. OcHOBBI TPOEKTUPOBaHUS (YHKIIMOHATHHBIX IOPOIIKOBBIX MAaTEPHAIOB [IJIS
aJUTUBHBIX TexHonorui. lMcxomueie nanHble [ mpoekTupoBaHus. CocTaBiieHHE
TEXHUYECKOTO 3aJ]aHUsl U WCIIOJIb30BaHUE CPEACTB aBTOMATH3AllUU MPU MPOECKTUPOBAHUU
JIETaNeH U y3JI0B MAIIMHOCTPOUTEILHBIX KOHCTPYKITHH.

6. MeTonbl W TEXHOJOTHUU IIOTYYEHHUS METAUIONMOPONIKOBBIX MaTepUaiOB IS
Henel aJIuTUBHBIX TEXHOJIOTUH. BBIMYyCK MeTauIMueCKUX MOPOIIKOB ISl aJAMTUBHBIX
TEeXHOJIOruM B Poccuu.

7. OOmme BONpOCHl MOATOTOBKM KOMIIOHEHTOB (DYHKIIMOHAJIBHBIX MaTepUajoB.
Cnoco0bl 1 000py0BaHUE JJIS TOATOTOBKHU CHIITYYUX MOPOIIKOB.

8. MeTonbl CTaHAAPTHBIX MCIBITAHUN IO OMPEICTICHUIO (DU3UKO-MEXaHUYECKUX
CBOMCTB M TEXHOJOTMYECKUX IIOKa3aTelied MCIOJIb3YEMbIX MaTEpPHAIOB M TOTOBBIX
HU3ICINM.

9. IlepcnekTuBBI pa3BUTHS AITUTUBHBIX TexHoJoruid B Poccuu. HammonampHBIC
cranaapthl Poccuiickoit deneparuu B 00JaCTH I IUTUBHBIX TEXHOJIOTHI.

5. O6pa3oBaresibHbIE TEXHOJIOTHH.

[Ipn wu3yuenun auCHUIUIMHBL «OCHOBBI AJJUTUBHBIX TEXHOJIOTHI OTpaCIIn»
UCIIONIb3YIOTCS MHTEPAKTUBHBIE TEXHOJOTMM OOY4Y€HHUs, TEXHOJOTUU MPOEKTHOIO
oOydYeHHusi, KOMIBIOTEPHbIE TEXHOJOTUU. TEXHOJOTMH HHTEPAKTUBHOTO OOYy4YEeHHMS
HaIlpaBJ€Hbl HA YCBOCHHME 3HaHWI, (OPMUpPOBAHME YMEHHMA M HABBIKOB. Mcronb3yroTcs
JUCITYThl, HAaNpaBi€HHbIE Ha (POPMHUPOBAHUE W pPa3BUTHE MNPOOJIEMHOTO0 MBIIUICHHUS,
MBICIUTENIFHON ~ aKTUBHOCTH, CIOCOOHOCTh (OPMYJIUPOBAaTh MpoOJieMy, BbIOMpATH
CrocoObl M CpPENICTBA ISl €€ PElIeHMs; KOJUIEKTMBHASI JAESTENbHOCTh B TIpyNmax Ipu
BBIMOJTHEHUH NPAKTHUECKUX 33JaHUW, HamnpaBieHHas Ha OOBEAWHEHUE YCWIMH JUIs

BBLINIOJIHCHMS ITOCTABJIICHHOU 3aJlauy UJIN PCIICHUA HpO6HeMBI.

TexHonorus MpoeKTHOro OOYyYEeHHsS] OPUEHTHUPOBAHA HA TBOPYECKYIO peaTn3aluio
JUYHOCTU MYTEM Pa3BUTHUS €r0 MHTEJUIEKTYAJbHBIX U TBOPUYECKUX CIOCOOHOCTEN. JlaHHas

TEXHOJIOTUS peanu3yeTcs Ipu 0(hOPMIICHUH MPE3EHTALIH.



Hcnonp3oBaHue KOMIIBIOTCPHLBIX TEXHOJIOTUM 3aKJIYaeTCsl B HCIOJIb30BaHUU
MYHLTHMCHHﬁHBIX CpCACTB B IIOATOTOBKC HpGSE?HT&HHﬁ C HCIIOJBb30BaHHMCM CH&fII[OB,

MCIIOJIb30BaHUs CTYJICHTaMH KOMITBIOTEPHOM TEXHUKH MPH BBIMOJIHEHUU pedepara.

6. OneHo4HbIe CpeacTBa AJIsl TEKYLIEro KOHTPOJIA YyCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTalluM 110 UTOraM OCBOCHMS JUCHMILIMHBI U Y4eOHO-MeTOAuYeCcKoe
o0ecrneyeHne caMOCTOSITEIbHOM Pad0ThI CTYAEHTOB.

I[Io utoram ocBOEHMA JUCHUIUIMHBI TIPEAYCMOTPCHBI CICAYIOIIHNC OLCHOYHBIC
cpeacra sl TCKYIICTO KOHTPOJIL YCIICBACMOCTH H HpOMC)KYTO‘IHOﬁ arTecranuu:
IMpe3CHTaluK 110 TCMaM pe(bepaTOB; IIOAroTOBKA, IIPCACTABIICHHUC H O6CY)KII€HI/IG
Hpe3eHTaHI/Iﬁ Ha CCMHMHAPCKUX 3aHATUAX.

HUrorosoit ¢dopmoii arrectanuu sBiseTca 3ader. KOHTpoJIbHBIE BONPOCHI st
POBEACHUS TEKYLIETO KOHTPOJISl IPUBEIEHBI B IPHIIOKEHUH 2.

6.1. ®oH/1 O1IEHOYHBIX CPEICTB JIs MPOBeIeHUS POMEKYTOUYHOM ATTeCTAlNH
00y4aIuXcs Mo JUCHUIINHE (MOIYJIIO).

6.1.1. IlepeyeHp KOMIIETCHIIMM C yKa3aHMEM 3TanoB HX (OPMHUPOBAHHUS B MPOIIECCE
OCBOCHHS 00pa30BaTEIHHON MIPOTPAMMBI.
B pesynbrare OCBOEHUS JUCHUUIUIUHBI  (MOAyJisi) (QOPMHUPYIOTCS — CIeAyrolas

KOMIICTCHII M.
Kon B pe3yabTare ocBoeHusi 00pa3oBaTeJbLHON MPOrPaMMbl 00y4arOIIHiicH
KOMITeTEHIIUH A0JIZKEeH 00J121aTh
I1K-5 CIIOCOOHOCTBIO MPUHUMATh yYacTHe B paboTax 0 pacyery u

MPOCKTUPOBAHUTIO I[eTaJlefI " y3JIOB MAIIMHOCTPOUTCIBHBIX KOHCTp}/KL[I/Iﬁ B
COOTBETCTBHH C TEXHHYCCKHMU 3aJaHUAMHU U UCITIOJIb30BaHHEM
CTaAaHAAPTHBIX CPCACTB aBTOMATU3AIUU ITIPOCKTHUPOBAHUS.

B mpomecce ocBoeHUs1 00pa3oBaTEILHON MPOrpaMMBbl JaHHAST KOMITCTCHIIUSI, B TOM YHUCIIC
UX OTJCIIbHBIC KOMITOHEHTHI, (OPMHUPYIOTCS IMOATAITHO B XOJ€ OCBOCHUS 00YJarOITUMUCS
JTUCITUTUIMH (MOJYJICH), TTPaKTUK B COOTBETCTBHUU C YYCOHBIM IUIAHOM W KaJICHIAPHBIM
rpadguKomM yueOHOTro mpoIiecca.

6.1.2. Onucanue nokasareJieil 1 KpUTEpHeB OLCHMBAHUSA KOMIIETECHIMH,
(popMupyeMBIX 110 HTOraM OCBOCHMS TUCHUILIMHBI (MOAYJIs1), ONIMCAHHE KA
OLICHMBAHMUA



[Tokazarenem olleHUBAHMUS KOMIETCHIIMM HA PA3MUYHBIX dTamax ux (popMUpOBaHUS

ABJISIETCSL  IOCTHOKEHHE OOYYalOIIMMUCS IUIAHUPYEMBIX pPE3YyJbTaTOB OOYy4YEHHUsS IO

JTUCHUTUINHE (MOJYJIIO).

IIK-5 - criocoOHOCTHIO IPUHUMATH y4acTHe B paboTax MO pacueTy U MPOEKTUPOBAHUIO JIeTallel U Y3JI0B
MaIlIMHOCTPOUTEIbHBIX KOHCTPYKIUNA B COOTBETCTBUM C TEXHUYECKUMHU 33/IaHUSIMU U UCIIOJIb30BAaHUEM
CTaHJIAPTHBIX CPEJICTB ABTOMATHU3AIMH POCKTHUPOBAHUSI.

Kpurepum onneHuBaHus

IToxka3artenn
2 3 4 5
3HATh: OO6yuaromuiics OO6yuaromuiics OO6yuaromuiicst OOyuaronmiics
0a3oBbIe JI€MOHCTPUPYET JI€MOHCTPUPYET JIEMOHCTPUPYET JI€MOHCTPHUPYE
TEXHOJIOTUYECKH | [TOJIHOE OTCYTCTBUE HEIOJHOE COOTBETCTBUE | YACTHUYHOE T IIOJIHOE
€ MPOLIECCHI B WIN HEeJI0CTaTOYHOE CJICAYIOUINX 3HAHUM: COOTBETCTBHE COOTBETCTBHE
aJTuTUBHOM COOTBETCTBUE YMEHHEM UCIIONIb30BaTh | CIACAYIOLIUX 3HAHUM: | CIEAYIOLIUX
IIPOU3BO/ICTBE; CJICAYIOUINX 3HAHUH: | JTOCTUIKEHHUS yYMEHUEM 3HaHUI:
METO]I0JIOTHIO YMEHHEM aJINTUBHBIX TEXHOJIOTHH | UCIIOJIb30BAThH YMEHUEM
IIPOEKTUPOBAHUS | MCIIOJIb30BATh IpU IPOEKTUPOBAHUU JOCTHKEHUS UCIOJIb30BaTh
JeTanel ¥ y3JI0B | JTOCTUKECHUs JeTane 1 y3ioB a/lIuTUBHBIX JOCTUKEHUS
MAaIIMHOCTPOUTE | aJIUTUBHBIX MaIlIMHOCTPOUTEIbHBIX TEXHOJIOTUI Tpu aJlTUTUBHBIX
JIBHBIX TEXHOJIOTMM IpU KOHCTPYKLIHH; [IPOCKTUPOBAHUU TEXHOJIOTUI
KOHCTPYKLIMH C | IPOEKTUPOBAHUU YMEHHMEM HCIIOJIB30BaTh | JETaJIel U Y3JI0B pu
HCIIOJIb30BAaHUEM | JIeTallel U y3JI0B MAKEeThl CTaHAapTHBIX MaIIMHOCTPOUTENBHBI | IPOEKTUPOBAH
aJIMTUBHBIX MAaIIMHOCTPOUTENBHBI | IPOTpamMM JUIs X KOHCTPYKIIMH; Uu JAeTanei u
TEXHOJIOTUH. X KOHCTPYKIIHIA; aBTOMAaTU3alNH yYMEHHEM y3JI0B
YMEHHEM IIPOEKTUPOBAHUS/[OMYCK | MCIOJIB30BATh MAKETHl | MAIIMHOCTPOUT
MCIIOJIb30BaTh NAKEThl | A€T 3HAYUTENIbHbIE CTaH/IapTHBIX €JIbHBIX
CTaHIapTHBIX OLIMOKH, IPOSIBIISETCS IpOrpaMM JJist KOHCTPYKLIHH;
porpamm st HEJ0CTaTOYHOCTh aBTOMAaTHU3AlUU yMEHUEM
aBTOMATH3aLNH 3HAHUH, TI0 PRy IPOEKTUPOBAHUS, HO | UCIOJIb30BaTh
POEKTUPOBAHUS MoKa3aTeneu, JIOTIyCKaoTCA MaKEThI
oOyyaromuiics HE3HAYUTEIIbHBIC CTaHJapTHBIX
UCIBITHIBAET OLIMOKHU, HETOYHOCTH, | IPOTrpamMm JiIst
3HAYUTEIILHBIE 3aTpyIHEHUS IpU aBTOMAaTH3alH
3aTpyIHEHUS IpU OTBETax Ha BONPOCHL. | U
OIEpUPOBAHNN 3HAHUSMU IIPOEKTUPOBaH
IIPU UX MEepeHoce Ha usi, CBOOOHO
HOBBIE CUTYaLlUN. OIIepUpyET
MIPUOOPETEHHBI
MU 3HaHUSIMHU.
yMeThb: OOyuaromuiicst He OO6yuaronuiics Ob6yuaromuiics OOyuaronmiics
BbIOMpATh yMEEeT UJIU B JEMOHCTPHUPYET JEMOHCTPHUPYET JI€MOHCTPUpYE
OCHOBHBIE U HEZ0CTaTOYHOU HEIOJIHOE COOTBETCTBUE | YACTHUUHOE T IIOJIHOE
BCIIOMOTaTeNIbH | CTENIEHU YMeEeT: CIIETyIOIINX YMEHUMN: COOTBETCTBHUE COOTBETCTBHUE
bl€ MaTEPHUAIIBI BbIOMPATh OCHOBHBIE | BBIOMPATh OCHOBHBIE U CIIENYIOIINX YMEHUM: | CIEAYIOINX
aJlTUTUBHOTO U BCIIOMOT'aTeNbHbIE BCIIOMOTaTeIbHbIE BbIOMPATH OCHOBHBIE | YMEHUIL:
IIPOU3BOJICTBA MaTepuabl MaTepuaibl U BCTIOMOTaTeIbHbIE | BRIOUpPATh
npu aJlTUTUBHOTO aJTUTUBHOTO MaTepHabl OCHOBHBIE U
IIPOEKTUPOBAHMU | IPOU3BOJCTBA INPHU IIPOU3BOJICTBA NPU aJIuTUBHOTO BCIIOMOTaTelb




U JeTaneu u MIPOEKTUPOBAHUH MIPOEKTUPOBAHUH MIPOU3BOJCTBA IPH HbIE
y3JI0B JeTane 1 y3JoB JeTane 1 y3J0B IIPOEKTUPOBAHUU MaTepuaibl
MalIMHOCTPOUTE | MAIIMHOCTPOUTENbHBI | MAIIMHOCTPOUTEIIBHBIX JieTajneu u y3JioB aJIUTUBHOTO
JIBHBIX X KOHCTPYKIIHA; KOHCTPYKLHUH; MalIMHOCTPOUTENBHBI | IPOU3BOJICTBA
KOHCTPYKUUK; UCII0JIb30BaTh HCII0JIb30BaTh X KOHCTPYKILIHIA; pu
HCII0JIb30BATh CTaH/IapTHbIE CTaH/apTHBIE CPEICTBA HCII0JIb30BaTh IIPOEKTUPOBaH
CTaHJapTHbIE cpencTBa aBTOMAaTHU3alHU CTaHJapTHbIE UM JeTaleu u
CpeacTBa aBTOMAaTH3aLUH IIPOEKTUPOBAHMUS. CpeacTBa y3JI0B
aBTOMATU3ALMHU | IPOECKTUPOBAHUSA Homnyckarores aBTOMaTHU3ALNHI MalIMHOCTPOUT
IIPOEKTUPOBAHHUS 3HAYHUTENIbHBIC OIIMOKH, | IPOCKTHPOBAHUS, HO | €IBHBIX
MPOSIBISAETCS JIOIY CKarOTCs KOHCTPYKLIHH;
HEJ0CTaTOYHOCTh HE3HAYUTEIIbHbIE HCII0JIb30BATh
YMEHUH, 1O pAy OLIMOKHU, HETOYHOCTH, | CTaHJIaPTHbHIE
IOKa3aTeseu, 3aTpyIHEHUS IpU CpeacTBa
oOyyaromuics NIEPEeHOCE YMEHUI Ha | aBTOMAaTU3alH
UCIBITHIBACT HOBBIE, u
3HAUYUTEIIbHbIE HECTaHJapTHbIE MIPOEKTUPOBAH
3aTpyJHEHUS IpU CUTYaLlUH. usl.
ONEpPUPOBAHUU CBobosHO
YMEHUSMU MPU UX orepupyer
MIEPEHOCE HA HOBbIE MIPUOOPETEHHBI
CUTYalIUH. MU YMEHUSMH,
MIPUMEHSET UX
B CUTYalUsIX
MTOBBIIIEHHOU
CJI0KHOCTH.
BJIA/I€Th: OOyuarommumiics He OOyuarommiics Biageer | OOywaronuiics OO6yuarommiics
YMEHHEM BJIAJICET WIH B CpEJICTBAMU YMEHUEM YaCTUYHO BJIAJEET B IIOJIHOM
UCII0JIb30BATh HEJ0CTaTOYHOU YMEHHEM HCIIONIb30BaTh | YMEHUEM o0Bbeme
JNOCTUKECHUS CTETICHU BIIAJICET JOCTHKEHUS UCIIOJIb30BAaTh BJIAJIEET
aJ TN TUBHBIX YMEHUEM aJ/INTUBHBIX TEXHOJIOTUH | JTOCTUKEHUS yMEHUEM
TEXHOJIOTUI HCII0JIb30BaTh IIPU IPOEKTUPOBAHUU aJINTUBHBIX HCII0JIb30BATh
npu JOCTUKEHUS JeTanen u y3JoB TEXHOJOTHI TpH JOCTUKECHUS
IIPOEKTUPOBAHU | AJIUTUBHBIX MAaIIMHOCTPOUTENBHBIX IIPOEKTUPOBAHNN aJIMTUBHBIX
U JeTaleu u TEXHOJIOTMI TpH KOHCTPYKLHH; JIeTaJe U y3JI0B TEXHOJIOTMI
y3J10B IIPOEKTUPOBAHUH YMEHHEM HCIIOJIb30BATh MAaIIMHOCTPOUTENBHBI | TIPU
MalIMHOCTPOUTE | JeTasied U y3JI0B MAKeThl CTaHAapTHBIX X KOHCTPYKIIHIA; MIPOEKTUPOBAH
JIBHBIX MAaIIMHOCTPOUTENBHBI |IPOTPamMM JUIs YMEHHEM uu  JAeTanei u
KOHCTPYKIIUH; X KOHCTPYKIIHA; aBTOMAaTU3AlNH HCIOJIb30BaTh MAKEThl | y3JI0B
YMEHHEM YMEHHEM IIPOEKTUPOBAHMUS, CTaHIapTHBIX MaIIMHOCTPOUT
HCIIOJIb30BATh WCIOJIb30BaTh MAKEThl  |IOIMYCKAIOTCs MpOrpaMM JJis €JIbHBIX
MAKETBI CTaHJIapTHBIX 3HAYUTENIbHBIE OITNOKH, aBTOMAaTU3aLUH KOHCTPYKLIUH;
CTaH/IapPTHBIX MporpaMM AJist MPOSIBIISIETCS MIPOEKTUPOBAHMS, HO [yMEHHUEM
Iporpamm st aBTOMAaTHU3ALUU HEZ0CTaTOYHOCTh JIOIIyCKaroTCA MCII0JIb30BaTh
aBTOMATHU3allMK  [IPOEKTUPOBAHUS BJIa/ICHUS HAaBbIKaMU 110 HE3HAYUTEIIbHbIE MaKeThl
IIPOEKTHPOBAHHUS psAy NOKa3aTeNen, OLIMOKH, HETOUYHOCTH, (CTaHIAAPTHBIX
oOyyaromuiics 3aTpyIHEHUS TpU MpOrpaMM JJis
UCIIBITBIBAET MIEPEHOCE YMEHUIN Ha [@BTOMATU3ALUH
3HAYUTENIbHbIE HOBBIE, MPOEKTUPOBAHU
3aTpyIHEHUS IpU HECTaH/JapTHBIE 51, CBOOOTHO
IIPUMEHEHNUH HAaBBIKOB B CUTYaINH. MPUMEHSET
HOBBIX CUTyalUsX. [OJTy4YEHHBIE

HaBBIKH B




CUTYyaLHUsIX
MOBBILLIEHHON
CJII0KHOCTH.

[IIxanel OLIEHVBAHUS PE3YJIHTATOB IPOMEKYTOYHOM aTTECTALIMM U UX OIIMCAHUE:
®opMa IPOMEKYTOYHOM ATTECTAUMN: 3a4eT.

[TpomexyTouHas arrecrauus oOyvaroumxcs B Qopme 3auéra MNPOBOJUTCS 110
pe3ysibTaTaM BBIIIOJHEHUS! BCEX BHUJIOB y4eOHOW pabOThI, MPETyCMOTPEHHBIX YUYEOHBIM
IJJAaHOM TI0 JaHHOW JUCUUIUIMHE (MOAYJIO), NpPU 3TOM YUYHUTHIBAIOTCA PE3YJIbTaThI
TEKYLIEro KOHTPOJS YCIIEBAEMOCTU B TeueHHe ceMecTpa. OLEeHKa CTENEeHH AOCTHKEHUS
oOyJarouMMuUCsl TJIAaHUPYEMBIX pe3yJbTaTOB OOy4YeHUs MO AMCHMIUIMHE (MOAYJIIO)
IPOBOJUTCS MPENOJAaBATEIEM, BEAYLIUM 3aHATHS MO JUCHUIUIMHE (MOAYNI0) METOJI0M
AKCIIEPTHOM OLEHKH. 110 uToraMm mpoMexyTo4yHOM aTTeCTaluy 10 JUCHUIIIMHE (MOIYJIIO)
BBICTaBJISIETCS OLICHKA «3aYTEHO» WM «HE 3a4TEHOM.

K mpomexyTouHOM aTTecTalu AOIYCKAIOTCS TOJIbKO CTYAEHTHI, BHIITOJIHUBIINE BCE BUJIbI
y4eOHOM paboThl, IPEAYCMOTPEHHbIE pabouell mporpaMMoi 1o aucuuruinHe «OCHOBBI
aJAUTUBHBIX TEXHOJIOTUH OTpaciauy» (MpOoUUId MPOMEXKYTOUHBIH KOHTPOJIb B BHUJE
JUCKYCCUU WM YCTHOTO OIpOCa).

[ kaaa
OLICHUBAHUSA

Onucanune

BrimonHeHsl Bce BUIBI y4eOHOW paboOTHI, MPETyCMOTPEHHBIC
y4eOHbIM MIaHOM. CTYAEHT JIeMOHCTPUPYET COOTBETCTBHUE
3HaHUW, yMEHUW, HaBBIKOB TIPUBEJICHHBIM B  TabJHIIaX
nokaszarenieid,  OmepupyeTr  NPUOOPETCHHBIMH  3HAHUSIMH,
3auTeHo YMEHMSIMU, HaBbIKAMU, PUMEHSIET UX B CUTYAIUSIX MOBBIIICHHOM
cinoxkHocTu. [Ipu 3TOM MOTYT OBITH IOMYIIEHBl HE3HAYUTEIbHbBIC
OMMOKH, HETOYHOCTH, 3aTPyJAHEHUS TMpPU aHATUTHUYECKUX
omepauusx, IIEpeHOCE 3HAaHMM © YMEHMM HAa HOBBIE,
HECTAH/IAPTHHIC CUTYALIUH.

He Bwimonnen oauH win Oonee BUIOB ydeOHOH paboOTHI,
MPEAYCMOTPEHHBIX yU4eOHbIM IJIaHOM. CTYJEHT AEMOHCTPUPYET
HEMOJIHOE COOTBETCTBHUE 3HAHUU, YMEHUH, HABBIKOB
NPUBEICHHBIM B  TaOnuIax  ToOKa3aTejied,  JIOMyCKarTCs
3HAUUTEIbHBIC OMIMOKH, TPOSBISICTCS OTCYTCTBHUE 3HAHHM,
YMEHUH, HABBIKOB M0 PsAAY MOKAa3aTeJIe, CTyAEHT HUCIBITHIBAECT
3HAYUTEIIbHBIE 3aTPYJHEHUS NPU ONEPUPOBAHUU 3HAHUSAMU U
YMEHHUSMHM ITPU UX TIEPEHOCE Ha HOBBIE CUTYAIlUH.

He 3aureno

@DOH/IBI OLICHOYHBIX CPEACTB MPEACTABICHBI B MPUIOKEHNH 2 K paboyeil mporpamme.
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7. YueOHO-MeTOAMYECKOE U MH(OPMAIITHOHHOE 00ecieyeHne JUCIIUILIUHBI.

a) OCHOBHAs JMTeparypa:

1. Canynos, C.B. MarepuanoBenenue. [DIEeKTPOHHBIA pecypc] — DIEKTpPOH.
nan. —  CII6.:  Jlaws, 2015. — 208 c¢. — Pexum  nocryna:
http://e.lanbook.com/book/56171 .

2. MarepuanoBeneHnue U TEXHOJOTHS KOHCTPYKIIMOHHBIX MAaTEpUaJIOB.

Yueonuk mus BIIO/ mox penmakmmeit Ap3amacoBa B.b., Uepenaxmaa A.A./ Ap3amacos
B.b., Uepenaxun A.A., Kysnenor B.A., IlneikoBa A.B. u ap., M.. u3gaTenscTtBo
Axanemus, 2007, 2010 r.r. — 447 c.

3. Kammucrep VY., PurBunu JI. MarepuanoBeneHue: OT TEXHOJIOTHMU K
MPUMEHEHUI0 (MeTaulbl, Kepamuka, mnonumepbl). — Cnb.: HayuHble OCHOBBI H
texHojoruu, 2015. — 900 c.

4, M.A. 3nenko, A.A. IlonoBuu, WM.H. Myteimuna AJIJINTUBHBIE
TEXHOJIOITMM B MAIIIMHOCTPOEHUMU Yuebnoe mocobue ajisi CTYyJACHTOB BBICIIHUX
y4eOHBIX 3aBEJCHUM, O0YYAIOUIUXCS MO HAIMPaBICHUIO MOJATOTOBKH « TeXHOJOTHYECKHE
MaIllMHBl U 00OpyJI0BaHue». M3marenbcTBO MOJUTEXHUUECKOTO yHUBepcuTeTa. CaHKT-
ITerepOypr, 2013

0) I0MOJIHUTEILHAS JIUTepaTypa:

1. [Tenepanos M.F. Kpuoxumudeckas HAHOTEXHOJOTUS: y4eb. mocodue / M.b.
I'enepanoB — M.: UKL «AkagemkHura», 2006. — 325 c.

2. Kyznenos I1.A., BacunseBa O.B., Tenenkor A.W., Capun B.U., boosips B.B.
AJUTUBHBIE TEXHOJIOTHH Ha 0a3€ METAITMYECKUX MOPOIIKOBBIX MAaTEPHUATIOB IS
poccuiickoit mpomeinuieHHocTH // HoBocTu Matepuanosenenus. Hayka u texuauka. 2015.

Ne 2. C. 4-10.
B) IPOrpaMMHOe o0ecrneyeHrne 1 MHTePHET-PeCcypcehl:

1.  IIporpammuoe obGecnieuenue Microsoft Office Crammapraerit 2007 (Word,
Excel, Power Point)
PUHIL: http://elibrary.ru/
Scopus: Www.scopus.com
Axanemus Google Scholar: https:// scholar.google.ru
OnekrponHble pecypebl PI'B: http://www.rsl.ru/ru/root3489/all
HNHTepHeT-pecypchl  BKIIOYAIOT  YYECOHO-METOAMYECKHE MaTepuaibl B
9JICKTPOHHOM BHJIC, ITPeICcTaBIcHHbBIC Ha carTe hitp:// mospolytech.ru B pa3nmene:

- «bubnuoTeka. DIEKTPOHHbBIE PECYPCHD)

http://lib.mami.ru/lib/content/elektronnyy-katalog

o gk wh

- «bubnmoreka. DIeKTPOHHO-ONOIMOTECUHBIC CUCTEMBI»
http://lib.mami.ru/lib/ebs

8. MarepuajJibHO-TeXHHYECKOE 00ecneyeHue JUCIUIIHHBI.


https://scholar.google.ru/schhp?hl=ru&as_sdt=0,5
../../Магистры/2019/Электронные%20ресурсы%20РГБ:%20http:/www.rsl.ru/ru/root3489/all
mailto:priem@mospolytech.ru
http://lib.mami.ru/lib/content/elektronnyy-katalog
http://lib.mami.ru/lib/ebs
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1.  JlekuMOHHBIC AyJUTOPHUU, OCHAIICHHBIC KOMIIBIOTEPOM, MPOCKTOPOM IS
JCMOHCTpAIMU CJIalI0B, dKpaHOM (Y4YeOHBI KOPIIYC, PaclOJIOKEHHBIA 10 ajapecy: T.
Mockga, yi1. ABro3aBojckas, 1.16; ayn. 4408, aya. 4409, ayn. 4410, ayx. 4411),

0. MeTOIll/I‘IeCKI/Ie PEKOMEHIAIINNA NJIsA CaMOCTOSITEJILHOM paﬁoTbl CTYACHTOB

CamocrosTenbHas pa60Ta ABJKICTCA OJHHMM M3 BHIOB y‘I€6HBIX 3aHATHUI. HCHL
CaMOCTOSITEIIbHOM pa6OTBI — IIPAKTHYCCKOC YCBOCHHC CTYACHTAMH  BOIIPOCOB,
pacCMaTpuBaCMbIX B IIPOUCCCC U3YUCHUA NTUCHUILIINHBI.

Ay,Z[I/ITOpHaSI CaMOCTOATCIIbHAA pa60Ta 110 AUCHUIIIIMHC BBIIIOJIHACTCA Ha yqe6H51x
3aHATHAX MO HCIIOCPCACTBCHHBIM PYKOBOACTBOM IIPCIIOAABATCIIA U 110 CIro 3a1aHHIO.

BHG&YIIHTOpHaH CaMOCTOATCIIbHAas pa60Ta BBIIIOJHACTCA CTYACHTOM IIO 3adaHHIO
mnpernoaaBareisl, HO 0e3 ero HEIMMOCPCACTBCHHOI'O YUaCTHA.

3aga4yu caMOCTOATEIbHOM PA00THI CTYACHTA!

- pa3BUTHE HABBIKOB CAMOCTOATENIbHON y4eOHOW pa®oThl. CTyAEHT AOJKEH caM
IJIAHUPOBATH CBOKO CaMOCTOSITENIBHYIO PabOTy, MCXOJs M3 CBOMX BO3MOXHOCTEH U
OPUOPUTETOB. DTO CTUMYJIMPYET BBINOJHEHUE pabOThl, cO3AacT 0oJiee CIIOKOHHYIO
00CTaHOBKY, YTO B UTOI€ MOJOKHUTEIBHO CKa3bIBAETCA HA YCBOCHUHU MaTepUaa;

- OCBOEHUE COJIEPKaHUS TUCIMILINHBI;

- yriayOsieHue coiep KaHus U OCO3HaHNUE OCHOBHBIX MOHATUHN AUCLUILINHBI;

- UCIIOJIb30BAaHUE MaTepuasa, COOPaHHOTO U MOJYYEHHOTO B XOJI€ CaMOCTOSTEIbHBIX
3aHATHH 17151 () (PEKTUBHON MOATOTOBKH K 3a4ETY.

Buabl BHeayAMTOPHOM CAMOCTOSATEILHOM PadoOThI:

- CaMOCTOSITENIbHOE YTIyOJIEHHOE U3YYEHHE OTACIIbHBIX TEM JIUCUUILIMHBI;

- - IOJITOTOBKA K J1a0OpaTOPHBIM paboTaM.

JIns BBIMOJIHEHHS J000T0 BHJIA CaMOCTOSTEIIbHOW pPabOThI HEOOXOJMMO IPOUTH
CICAYIOITUE ATaIlbI:

- OTIpeJIeIICHUE 1IeTIH CAMOCTOSATEIIbHONW PaOOTHI;

- KOHKpEeTH3allKs MO3HABATEIbHOM 3a1a4H;

- CaMOOIICHKa TOTOBHOCTH K CAMOCTOSITEIIBHON paboTe;

- BBIOOp aJICKBaTHOTO CIToco0a JIEHCTBUS, BEIYIIETO K PEIICHUIO 3aa4H;

- OCYIIIECTBJICHHE B TIPOIIECCE BBITTOJIHCHHS CAMOCTOSATEILHON pabOThl CAMOKOHTPOJIS
(TIpOMEXKYTOYHOTO M KOHEYHOTO) PE3yIbTaTOB PAaOOTHI M KOPPEKTHUPOBKA BBITIOJTHCHUS
padoTHI.

10.MeToanuyeckue peKOMeHAAIUM I NIPenoaBaTesis

OCHOBHBIM TpeOOBAHHUEM K MPENOJaBaHUIO JUCUUILINHBI SBISETCS TBOPUECKHUIA,
pOOJIEMHO-TNATIOTOBBIN MOXO0/, MO3BOJISIOIINN MOBBICUTH MHTEPEC CTYACHTOB K
CoJIepKaHMI0 y4eOHOTO MaTepHaia.

TeopeTnueckoe U3yueHUEe OCHOBHBIX BOIIPOCOB Pa3/i€iOB TUCIUILINHBI JOJIKHO
3aBepUIaThCs MPAKTUUECKON pabOTOM (BBIOJIHEHUEM JIAOOPATOPHBIX pabOT, KypCOBO
paboThI).
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Jlnst akTMBM3alUMU y4eOHOIo Mpolecca Mpu U3YyYEeHUM AUCIHUIUIMHBL 3(PQPEKTUBHO
MPUMEHEHNE IPE3eHTALNN TT0 Pa3IMYHbIM TeMaM JIEKIUil 1 1ab0paTopHbBIX padoT.

JIns mpoBeAeHus 3aHATHN IO JUCHUTUIMHE CIEAYET UCO0JIb30BaTh CPE/ICTBA
oOy4eHHUs:

— y4eOHUKH, HH(POpPMallMOHHBIE pecypchl HTepHeTa;

— CIPaBOYHBIC MATEPHUAIIBI U HOPMATUBHO-TEXHUUYECKYIO JTOKYMEHTAIUIO;

— NOPOBOAUTH TPYNNOBBIE W WHAWBUAYAIbHBICE KOHCYJbTAlMM CTYJEHTOB IO
BONpPOCAaM, BO3HUKAIOIIUM Y CTYAEHTOB B XOJI€ WX IOATOTOBKM K TEKylIEd U
MPOMEXKYTOUHOM aTTECTAllMd MO0 Y4Ye€OHON AUCHUIUIMHE, PEKOMEHJIO0BaTh B IOMOIIb
y4eOHbIE U IPYTHE MAaTE€pUabl, a TAKKE CIPABOYHYIO JTUTEPATYPY.

Ipuioxkenus k padoueii mnporpamMme

1. CtpykTypa u copepkaHue AUCHUTLIUHBI.
5. @oH/T OIIEHOYHBIX CPEJICTB.
6. AHHOTaIUs paboyeil mporpaMMbl IUCIUILIAHEI.
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Ipunooicenue 1

K paboueti npoepamme

CTpyKTypa U cofepxkaHue TUCUUILUINHBI « OCHOBBI AJUIMNTUBHBIX TEXHOJIOTHH 0TPACIW» N0 HANPaBJIeHUI0 moAroToBku 15.03.02
"TexHos0oru4ecKue MAIIMHbI K 00OopyI0BaHueE "'
(ounoe)

n/n

Pasznen

Cemectp

Henensn
ceMecTpa

Buabl yueOHoii padoThl,
BKJIIOYasl CAMOCTOAATEJIbHYIO

padoTy CTy1eHTOB,

U TPYAOEMKOCTDb B Jacax

Buabi camocTosiTeIbHOM PadoThI
CTY/ICHTOB

®opm
bl
aTTecT
anuu

I/C

J1ao

CPC

KCP

K.P. | K.II. | PT'P | Pedepar | K/p

2| 3

Brenenue. Ilpeamer, 3agauu u
CoJIep>KaHue JTUCIUAIIINHEI.
OcCHOBHEBIE TTOHSATHSA u
OnpeICTICHHUS. CocTosiHue
AQIUTUBHBIX TEXHOJIOTMH B

MHUpE.

1-2

Bunsr aJIUTUBHBIX

TEXHOJIOTUH 51 CBOMCTBa
HCIIOJIb3YEMbIX MaTepuaoB
(ABC-mutactuk. PLA-
TEPMOILJIACTUYHBI  MaTepuall.
Nylon. LAYWOOQOD-
KOMITO3UTHBIN Marepuann).
Meton
nocioiHoil HamnaBku (FDM).
Crpyitras medats (IJP, Inkjet

Printing).

Crepeonurorpadus.

3-4
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TexHonorus JIa3€pHOTO
cnekanust  (SLS,  DMLS).
CesnexkTuBHOE Ja3epHoe
cnekaane (SLM, Selective
Laser Melting). Matepuansl,
UCTIONIb3YEMBIC B ITHUX
TEXHOJIOTHSIX.

JlazepHOEe HaHECEHHE METAJIIOB
(LMD, Laser Metal
Deposition). DNEeKTPOHHO-
JTy4deBas IJIaBKa (EBM,
Electron = Beam  Melting).
[Tocnolinoe M3TOTOBJICHUE
00BEKTOB u3 JIMCTOBOTO
matepuana (LOM, Laminated
Object Modeling).
Martepuaibl, MCHOJIB3yEeMbBIE B
ITUX TEXHOJIOTHSIX.

OcHOBBI MPOEKTUPOBAHUS
(GyHKIMOHATBHBIX

MOPOUIKOBBIX MAaTepUajoB IJis
aJIATUBHBIX TEXHOJIOTHH.
HUcxonHbie JaHHbIC TS
npoekTupoBaHus. COCTaBIICHHE
TEXHUYECKOTO  3aJaHusi |
WCIIOJIb30BaHNE CpPEACTB

aBTOMAaTuU3aluu Inpu

9-10
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MPOCKTUPOBAHUU  JICTAIEN U
Y3JIOB  MAIIMHOCTPOUTEIbHBIX
KOHCTPYKIIHH.
MeTtobl u TEXHOJIOTUH
MOJTy4YEHUS
METaJUIONOPOIIKOBBIX
MaTepHUaoB TUISE Leaeun
aJITUTHBHBIX TEXHOJIOTHIA. Hd212] 2
Brimyck METaTJINYECKUX
MOPOIIKOB  JUISI  aIJJUTHUBHBIX
TexHoJorui B Poccuu.
OOmue BOMPOCHI MOJATOTOBKU
KOMIIOHCHTOB
(GYHKITMOHATBHBIX MAaTEPHUAJIOB.
13-14 | 2 2
CriocoOb1 1 000pyI0BaHUE IS
MMOATOTOBKH CBIITyYUX
MOPOIIKOB.
Metonsl CTaHJAPTHBIX
WCTIBITAHUWA T10 OMNPEACICHUIO
(bU3UKO-MEXaHUYECKUX
CBOMCTB M TEXHOJIOTUYECKUX 15-16 | 2 2
IIOKA3aTelled  MCIOJIb3YEMBIX
MaTepHUaaoB u TOTOBBIX
5631 (0504
[TepcniekTUBBI pa3BUTHSA
AJIUTUBHBIX TEXHOJIOTMU B 17-18 | 2 2
Poccuu. HamuonansHblie
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CTaHIAPTHI Poccuiickon
denepanuun B oOnacTu

AU THBHBIX TEXHOJIOTHM.

(DOPM(I ammecmauuu

Bcero yacoB no quciuninHe

18

18

36
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CTpyKTypa U coiep:kaHue TUCUUILINHBI «OCHOBBI AJVINTUBHBIX TEXHOJIOTHH 0TPACIW» N0 HANPaBJIeHUI0 MoAroToBku 15.03.02
"TexHos0oru4ecKue MAIIMHbI U 00opya0OBaHue "'
(ouHO-3204HOE)

Buabl yueOHo# padoThl, Dopm
BKJII0YASI CAMOCTOSITEJIbHYIO Buasbi camocTosiTe/iIbHOM PadoThI bl

Paszpnen padoTy CTyICHTOB, CTY/ICHTOB arrect

Cemectp
cemecTpa

Henean

1 TPYA0EMKOCTH B Yacax anuu
J| II/C | JIad | CPC | KCP | K.P. | K.IL. | PTP | Pedepar | K/p | D | 3

n/n

Brenenue. Ilpeamer, 3agauu u
coziepKaHUE JIMCIUTLIMHEI.
OcHOBHBIC TIOHSITHUS 5|
ONpEICTICHHUS. CocrosiHue
aJIMTUBHBIX  TEXHOJIOTHMH B
MHUpE.

Busr AUINTUBHBIX | 3 12
TEXHOJIOTUH 51 CBOICTBa
UCIIOJIb3yEMBIX MaTepHaJIOB
(ABC-mnactuk. PLA-
TEPMOIUIACTUYHBIA  MaTepHual.
2 | Nylon. LAYWOOQOD- 34 | 2| 2
KOMITO3UTHBIN Marepuai).
Crepeonurorpadus. Meron
nociorHoil HarmaBku (FDM).
Crpyitnas neuats (IJP, Inkjet
Printing).

Texnonorus nazepHoro | 3 12
ciekanus  (SLS,  DMLS).
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CenekTuBHOE Ja3epHOe
cnekanne (SLM, Selective
Laser Melting). Marepuarsl,
UCIIONIb3YEMBIC B ITUX
TEXHOJIOTHSIX.

JlazepHOe HaHECEHHE METAJIOB
(LMD, Laser Metal
Deposition).
Jy4deBas IJIaBKa (EBM,
Electron = Beam  Melting).
[TocnoriHoe W3TOTOBJICHUE
00BEKTOB u3 JIUCTOBOTO
matepuana (LOM, Laminated
Object Modeling).

Marepuanel, UCIOJIb3yEMbIE B

DJIEKTPOHHO-

OTHUX TCXHOJIOI'UAX.

7-8

12

OcHOBBI MIPOEKTUPOBAHUS
(GyHKIIMOHATBHBIX

MOPOIIKOBBIX MaTEPUATIOB ISt
aJJIUTUBHBIX TEXHOJIOTHUH.
Hcxonubie JTAaHHBIE LTSt
npoektupoBanusi. CocTaBiieHHE
TEXHUYECKOTO  3aJlaHusl |
UCIIOJIb30BAaHUE CpENCTB
aBTOMaTU3alluU npu
MMPOCKTUPOBAHUU  JIETAIEN U

Y3JI0B  MAIIMHOCTPOUTCIIbHBIX

9-10

12
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KOHCTPYKIIMH.
MeTtoasl U TEXHOJIOTUU 12
MOJTy4YEHUS
METAJJIOTOPOITKOBBIX
MaTepuaioB ISt nesnen
aJTUTUBHBIX TEXHOJIOTHH. Wz |2 2
Brimyck METAITNYECKUX
MOPOIIKOB  JIJIsi  aJIMTUBHBIX
TeXHoJIoru B Poccum.
OO6rmue BOIPOCHI MOJATOTOBKH 12
KOMIIOHEHTOB
(YHKIIMOHATBHBIX MATEPUAJIOB.
13-14 | 2 2
Cnioco0bl 1 000pyI0OBaHUE IS
MOATOTOBKHU CBIITyYHX
MOPOIKOB.
MeTtozs CTaHIapTHBIX 12
WCTIBITAHUWA 110 ONPEACIECHUIO
(bU3UKO-MEXaHUIECKUX
CBOMCTB M TEXHOJIOTMYECKUX 15-16 | 2| 2
IoKaszarejaed  UCIOJIb3YEeMbIX
MaTepuaioB u TOTOBBIX
1531 (1717
[TepcnexTuBbI pa3BUTHS 12
aAJUTUBHBIX TEXHOJOTUM B
Poccun. Haunonanbnabie 17-18 | 2| 2
CTaHIAPThI Poccutickon
denepanuu B obnactu
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AU THBHBIX TEXHOJIOTHIA.

d)opma ammecmauuu

Bcero gacoB o JUCHUITIINHE

18

18

108
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[punoxenne 2 «
paboueii mporpamMme

MMHUCTEPCTBO HAYKU U BBICUIET'O OBPA3OBAHMSI POCCUICKOI ®EJEPALINA

OEJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXX/IEHWE BBICIIEI'O OBPA3SOBAHIA

«MOCKOBCKHUI NOJUTEXHUYECKHUU YHUBEPCUTET»
(MOCKOBCKHH IOJINTEX)

Hamnpasnenue noaroroku: 15.03.02 «TexHonorndeckue MaimHbl 1 000py10BaHUE)

OIT (mpodwmitp): «Pa3paboTka U MAPKETHHT TEXHOJIOTHYECKOTO 000PYTOBAHUS
dopma 00yyeHHs: OYHasl, OYHO-3a0UHAas

Bun npodeccronanshoii nesirensaoctu: (B coorBerctBum ¢ ®I'OC BO)

Kadenpa: «AnmaparypHoe opopmIIeHUE 1 aBTOMATH3AIUS TEXHOJIOTUISCKUX ITPOU3BOJICTB)

®OH/I OHEHOYHBLIX CPE/ICTB

MO JUCLUTIIAHE

OCHOBBI ATUTUBHBIX TEXHOJIOTHH OTPACTIH

Cocras: 1. [lacriopT GoHIa OLIEHOUHBIX CPENICTB

2. OnucaHue OLEHOYHBIX CPEJCTB:

CocraBurens: K.T.H., JoueHt TpyTtHeB H.C.

Mocksa, 2021 rox
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NMOKA3ATEJIb YPOBHA COOPMUPOBAHHOCTU KOMNETEHLIUA

Tabmauua 1

OCHOBBI AIJIMTUBHBIX TEXHOJIOI'MU OTPACJIN

DOI'OC BO 15.03.02 ""TexHoioruvyeckne MalinHbl 1 060pyaoBanue"’’

B miporiecce 0cBOeHUS TaHHON TUCHUTUIMHBI CTYACHT (DOPMHUPYET U AEMOHCTPUPYET CICTYIOIINE

HpO(l)eCCI/IOHaJILHLIe KOMIIETCHIIMMN .

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHosorus dopma CTteneHu ypoBHeil 0CBOEHHUS

NH- OOPMYJINPOB- (opMupoBaHKMs [OLEHOYHOI [KOMIIETEHIMIA

JIEKC [KA KOMIIEeTeHI Ui 0

cpencTrpa®
[TIK-5 |crmocoGHOCTEIO 3HATH: Ulekiumy, YO, ba3oBblii ypoBeHb:

[IPUHUMATh YYaCTHE B | @ (a30BbIC TEXHOJOTHYECKUE IIPOIIECCHI B [CAMOCTOSATE- 3 ITOJI’KEH 3HATh 0a30BbIC
paboTax IO pacyeTy U aJIUTHBHOM IIPOU3BOJICTBE; mpHas pabora, TEXHOJOTUYECKHUE MPOLIECCHI B
IMPOCKTUPOBAHUTO ® METOJOJIOTUIO IPOSKTUPOBAHUS z[eTaneﬁ n|CCMUHAPCKUC AOIJUTUBHOM ITPOU3BOJACTBEC U
neTajen U y3JioB y3J10B MAIIMHOCTPOUTENLHBIX KOHCTPYKLHIA C (mpakTUYEeCKue) OCHOBHBIE TUIIBI 000PYI0BaHUS
MaITMHOCTPOUTCIIbHBIX 11CIIOJIB30BAHNEM AU TUBHBIX TEXHOJIOTUHN. BaHATUA IloBBIIEHHBIH YPOBE€HDbL

KOHCTPYKIIHH B
COOTBETCTBUU C
TEXHUYECKUMHU
3alaHUAMU U
VCIIOJIb30BAaHUEM
CTaHIAPTHBIX CPEICTB
ABTOMaTU3aLlUU
[IPOCKTUPOBAHUS.

YMeTb:

e BBHIOMpATh OCHOBHBIE M BCIIOMOTaTeNIbHbIE
MaTCpHAJIbl AAJJUTUBHOI'O NPOU3BOJACTBA IIPU
[IPOEKTUPOBAHUU JETANIEN U y3JIOB
MAaIIUHOCTPOUTEIbHBIX KOHCTPYKIIUH;

® JCNOJb30BaTh CTAHJAPTHBIE CPEICTBA
ABTOMATHU3aLMK TPOCKTUPOBAHMS.
BJIa/IeTh:

® YMCHHUCM HCIIOJIB30BaTh JOCTUKCHUA
QIINTUBHBIX TEXHOJIOTHH IIpH
MIPOCKTUPOBAHUM JETAJIEH U y3JI0B
MaIIMHOCTPOUTEIBHBIX KOHCTPYKIUH;
YMEHHUEM HCIIOJIb30BATh MAKEThI CTAHAAPTHBIX
[porpaMm TUISL aBTOMAaTHU3aIUH

DOCKTUDOBAHUA.IIDOU3BOIICTBA

VIOJIDKCH 3HATh 0a3oBbIC
TCXHOJIOTHYCCKHUC IMPOLECCChI B
AOAJIUTUBHOM ITPOU3BOJCTBE,
OCHOBHBIC THIIbI 060pyI[OBaHI/IH

H

METOIOJIOTHIO ITPOCKTUPOBAHUA neTaﬂeﬁ

151 y3110B
KOHCTPYKLUI c
A IUTUBHBIX TEXHOJIOTHH. .

MalIMHOCTPOUTCIIbHBIX
HCITIOJIBb30BaHHUECM

**_ CokpaiiieHust (OpM OIIEHOYHBIX CPEICTB CM. B Tabmmile 2
[Mpumevanue. [ momydeHus 3a4eTa JOCTATOYHO OCBOUTH 0A30BBIM YPOBEHB 3HAHUSI KOMIIETEHITUH.
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Ta6numa 2

Hepeqeﬂb OLCHOYHBIX CPEACTB 110 JUCHUIIJIUHE "OcCHOBBI aJAMTHBHBIX TEXHOJIOT Ui oTpacjin "

HaunmenoBanue [IpeacraBnenue
Ne OLIEHOYHOTO Kparkas xapakrepuctruka OleHOYHOTO OLICHOYHOTO CPE/ICTBA B
OoC cpelcTBa CpeacTBa dOC
CpeAcTBO KOHTpOJISl, OpraHU30BaHHOE Kak
crenuanbHas ~ Oecerma  MEJaroruveckoro
YcTHBIM onipoc,  [paboTHUKAa ¢ OOydaroUMMCs Ha  TEMBI, Bomnpocsl o
1 cobeceJoOBaHUE  [CBS3aHHBIC C H3y4aeMOW TUCIMIUIMHOHN, U TeMaM/pazjiesam
(YO) PACCUMTAHHOE Ha BBIACHEHHE 00bEMa 3HAHMI JMCIMIUTHHBI
00y4aroIerocs o ONpeIeICHHOMY pa3Jieny,
TeMe, mpobJemMe u T.1.
[TponayxT CaMOCTOATEIIbHON paboThI
CTyJIeHTa, MPEACTaBISIONUI cO00l KpaTKoe
M3JI05KEHUE B MMUCbMEHHOM BHJIC
Pedpepar [OJYUEHHBIX  PE3YNILTATOB TEOPETUECKOrO
2 (P) AHaM3a OIpeNeIeHHOW Hay4yHOH (y4eOHO- Temsl pedepaToB
MCCIIEIOBATENIbCKOM) TEeMbl, T/  aBTOP
pacKpbIBaeT CyTb HCCIIEIyEMOM IpOOIEeMBbI,
MPUBOIUT Pa3INYHbIC TOUYKU 3PEHUS, a TAKKE
COOCTBEHHBIE B3IJIsbl HA HEE.
CpencTBo, MO3BOJISIONIEE OLEHUTh YMEHUE U
3 3auer (3) BIIa/ICHUE o6yuqa}omeroc;1 U3JNarath CyTh Bompocs! K sadety
rocTaBlieHHOW 3aaun. PekoMenayercs amns
OILIEHKH YMEHUI U BIAJEHUHN CTYJIEHTOB.
[HacnopTt poHaa OLIEHOYHBIX CPEACTB MO JUCUHMILTIMHE
« OcHOBBI AAAUTUBHbBIX TEXHOJOTuH oTpacjan»
Kong JIEMEHTEI Kontpon | Ilepuo Buner Croco0Os1 Cpenctsa
KOMIIETEHIIMM | KOMIETEHIIUU HUpYyeMbI€ | AMYHOCTh | KOHTPOJ | KOHTPOJS KOHTPOJIA
(gactu KomIIE- MOMYJH, | KOHTPOJA | 5
TEHITUH) pazzensl
(Tempr)
JUCITUTLIT
WHBI
1 2 3 4 5 6 7
ITK-5 CIIOCOOHOCTBIO 1-8 Texymmii | Pedepart. | 1) Yerro (V)| Temsr
NPUHUMATH (TEK), 3auer. 2) Kommeto- | pedeparos.
y4yacTue B [Ipomexy TEpHBIE Bomnpocs! k
paboTax 1o TOYHAs TEXHOJIOTHH | 3a4eTy.
pacdery u aTTecTanyu (KT)
IIPOEKTUPOBAHUIO s (ITA) mo
JleTaliel U y3J10B OKOHYaHH
MaIIUHOCTPOUTET u
BHBIX cemecTtpa
KOHCTPYKLHUH B




24

COOTBETCTBHUH C
TEXHUYECKUMU
3aJaHHAsIMU U
HCIOJIb30BaHUEM
CTaHJAPTHBIX
CpelCTB
aBTOMAaTHU3allun
MTPOCKTHPOBAHUSI.

1. 3auer
Ha3zHadeHne: wuCHONB3yeTCS I TMPOBEACHUS IPOMEKYTOUHON aTTECTAIlUU I10
nucuuruinHe « OCHOBBI QIMTUBHBIX TEXHOJOTUM OTPACIIH»
Croco0 KOHTPOJIS: YCTHBIE OTBETHI.

Kpurtepun oneHku:

«3a4YTEHO» — 3HAHUS OTJIMYAIOTCS TIyOMHOW U COJEP’KATEIbHOCTBIO, IAETCs
MOJIHBIM MCYEPIBIBAIOIINNA OTBET KAK HA OCHOBHBIE BONPOCHI, TaK M HA JIONOJHUTEIbHBIE.
CryaeHT cBOOOJIHO BIaJ€ET HAyYHOM TepMUHONOTHEN. OTBET CTPYKTYPUPOBAH, COJIEPKHUT
aHaJIM3 CyIIECTBYIOIIMX TEOPHl, HAYYHBIX LIKOJ, HAIIPaBJICHUI U UX aBTOPOB MO BOIIPOCY,
JOTMYHO M JOKa3aTEeJIbHO pacKpbIBaeT IpoOJIieMy, MPENJOKEHHYI B Bompoce. OtTBer
XapaKTEpHU3yeTCcsl TIIyOMHOW, MOJTHOTOM M HE COAEPKUT (PakThyecKux OmuOoK. OTBET
WUTIOCTPUPYETCS IPUMEPaMH, B TOM YUCIIE U3 COOCTBEHHOHN peueBoil mpakTuku. CTyaeHT
JEMOHCTPHUPYET YMEHHUE apTYMEHTUPOBAHHO BECTH JIUAJIOT U HAYYHYIO IUCKYCCHIO;

«HE 3a4T€HO»  — OOHapy)XEHO HE3HAaHWE WJIM HENOHUMAaHHE CTYACHTOM
CYIIHOCTHOM wyactu Kypca. CoaepkaHwe BOIPOCOB HE PACKPBITO, JIOIMYCKAKOTCS
CYLECTBEHHbIE (PAKTUUECKHE OLIMOKH, KOTOpbIE Y4YaIlUIiCsi HE MOXXET MCIPaBUTh
camocTosTeNbHO. Ha 00ubliyt0 4acTh JOMOJHUTEIBHBIX BOIPOCOB MO COAEPKAHUIO 3a4eTa
CTYJICHT 3aTPyAHSETCS 1aTh OTBET WM HE JA€T BEPHBIX OTBETOB.

Bomnpocs! k 3auery

. Knaccudukanus 1ucnepcHbIX CUCTEM IO arperaTHOMY COCTOSIHUIO.

. Knaccudukaims mo pazmepam 4acTuil.

. Kitaccudukanus no mepHoctu popm arcnepcHoi ¢asbl.

. [ToHsiTHE AU TUBHBIX TEXHOJOTUN. McTOpHS pa3BUTHS aJIUTUBHBIX TEXHOJIOTHIA.

. Marepuainsl 1uisi aAAMTUBHBIX TEXHOJIOTHM. [IepCreKTUBBI UX MOTyUEHHUS.

. Ctepeonutorpadgusi: TOHATHE W TPUMEPHl MPUMEHEHUS, HCIOIb3yEMbIC

MaTepHualbl.

7. Meron TOCJIOWHOM  HAIUIaBKU: MOHSITHE, JIOCTOMHCTBA M  HEJOCTATKH,
HCIIONIb3YEMbI€ MaTepHUabl, TPUMEPbI IPUMEHEHHUS.

8. CtpyitHas mieyaTh: TIOHSTHE, JIOCTOMHCTBA W HEJAOCTaTKU, HCIOJIb3YEeMbIC
MaTtepualbl, MPUMEpPhI IPUMEHEHUS.

9. Texnomnorus nazepHoro crnekanusi (SLS), moHsiTHe, JOCTOMHCTBA M HEJOCTATKH,
UCIIOJIb3YEeMbIC MaTepHUaIbl, TTPUMEPBI IPUMEHEHUS.

10. Texnonorus nazepHoro crekanus (DMLS), nmoHsaTue, 10CTOMHCTBA U HEIOCTATKH,

UCIIOJIb3YEMbIE MAaTEpUAIIbI, MPUMEPHI IPUMECHEHUS.

OOl WN -
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11. CenextuBHoe na3zepHoe crnekanve (SLM), moHsiTue, TOCTOMHCTBA U HEIOCTATKH,
UCIIOJIh3yEMbIE MaTepUAJIbl, TPUMEPHI TPUMEHEHUSI.

12. JlazepHoe nHanecenue MmetaioB (LMD), moHsiTHe, TOCTOMHCTBA M HEIOCTATKH,
UCIIOJIb3YEeMbIC MaTEPHAIIbl, ITPUMEPBI IPUMEHEHHUS.

13. DnekTponHo-nyueBas 1wiaBka (EBM), moHsTHe, MOCTOMHCTBA M HEIOCTATKH,
UCIIOJIb3YEeMbIC MaTepHAIIbl, TTPUMEPBI IPUMEHEHHUS.
14. TlocnoitHoe u3rotoBieHUe 00BEKTOB U3 JucToBOro marepuana (LOM), nonstue,
JIOCTOMHCTBA U HEJIOCTATKH, UCIIOIb3YEeMbIe MaTepHUAIIbl, TTPUMEPHI MPUMEHEHHS.
15. Mcnons30oBaHue agaIuTHBHBIX TeXHOIOTIHH. COCTOSHUE aIIUTHBHBIX TEXHOIOTHH
B MHpE.

16. ATTecTanus o00opy0BaHUS U MATEPHATIOB A ITNTUBHBIX TIPOU3BOJICTB.

17. ®u3nko-MexaHUYECKUE CBOMCTBA MaTepuaioB MJis aJJAWUTHUBHBIX TEXHOJIOTUH, B
TOM YHCJIE U HAHOCHUCTEM.

18. dyHKIIMOHATEHBIE MAaTEPHUAITBI: ONIPEACIICHUS U TTOHATHUS, IPUMEPHI.

19. IIpoekTupoBanre (PYHKIIMOHAIBHBIX MATEPHAIOB IS aIIUTUBHBIX ITPOU3BOJICTB
(moTMMEpHBIE KOMITO3UTHI U TBEP/IbIE TTOPOIITKH ).

20. MeTonbl CTaHAAPTHBIX MCIBITAHUW HCIOIB3YEMBbIX MAaTEpUaioB U TOTOBBIX
W3 EIINH.

21. IlepcieKTUBBI pa3BUTHS aAAMTUBHBIX TeXHOJIOTHM B Poccun.

22. HarmmonaneHble craHmapThl Poccuiickoit ®enepaniu B 00JIaCTH A IUTUBHBIX

TEXHOJIOTHH.

4. Temsl pedepaToB

1. Marepuanst 1yt FDM nedatu. OcHOBHBIE pa3HOBUAHOCTH, CBOMCTBA U 00JIACTH
MIPUMEHEHUS.

2. Matepuains! aiia SLA neuatu. OCHOBHBIE pa3HOBHIHOCTH, CBOMCTBA M 001aCTH
IPUMEHEHUSI.

3. Mexanuueckue cBoiictBa MmatepuanoB st FDM neuatu.

4. KoMmno3uImoHHbIe MaTepUaIbl IS U3TOTOBJICHUS U3EHi o TexHomoruu SLM.
OcCHOBHBIEC Pa3HOBUHOCTH, CBOMCTBA U 00JIACTH TPUMEHEHHUS.

5. Ilonumepubie Marepuanbl s 3D mewyaTu: BapuaHThl UCTIOJHEHHS, TPUMEPHI,
MEPCHEKTUBBL.



