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1. Ileau ocBOeHMSI AN CUMIIIHHDI.

OCHOBHBIE TEHJICHLIIMH U MEPCHEKTUBBI PA3BUTHUS MPOMBIIUIEHHOCTH 3aKIFOYAKOTCS

B CO3JaHUHM HOBEMIIMX MaTepUaNoB MU BBICOKOI(PPEKTUBHOTO CHEIHATU3UPOBAHHOTO

000pyI0BaHMs, OCHOBAHHOI'O HA peaN3alii HOBEHIINX TOCTH>KEHUI HAYKH U TEXHUKH, B
YaCTHOCTHU B 00JIACTU aJIMTUBHBIX TEXHOJIOTUH.

K 0CHOBHBIM HeJsIM OCBOEHHUS JUCHUIUIMHBI «OCHOBBI aITUTUBHBIX TEXHOJIOTHII»

ClIeJlyeT OTHECTH:

— (hopMupoBaHKE 3HAHUN 00 OCHOBHBIX METOJIaX MPOCKTUPOBAHMS TEXHOJIOTHICCKUX
MPOLIECCOB MONyYeHUs (PYHKIIMOHAIBHBIX MAaTEPHAIOB aITATUBHOTO TPOU3BO/ICTBA;

- MOATOTOBKA CTYJIEHTOB K JESATEIHHOCTU B COOTBETCTBUHU C KBaTU(UKAIIMOHHON
XapaKTepUCTUKOM OakaliaBpa IO HAMPAaBICHUIO, B TOM 4HCie (OPMUPOBAHUE YMEHH IO
pa3paboTKe TEXHOJIOTMUECKUX IIPOILIECCOB TONYYEeHHs] HOBBIX, OoJiee 3(PPEeKTUBHBIX
GyHKIIMOHATBHBIX MAaTEPUATIOB, 00ECMEYMBAOIINX HAJEKHOCTh M CTAOMIBHOCTH PaOOTHI
JIeTaJIE MAalIMHOCTPOUTEIBHBIX KOHCTPYKIIUH.

K ocHOBHBIM 3aja4aM OCBOCHUS TUCHUIIIMHBI « OCHOBBI aiIUTUBHBIX TEXHOJIOTHI)
CHEAYET OTHECTH:
— OCBOCHHME METOJOJIOTUM MPOCKTUPOBAHUS TEXHOJIOTUYECKHUX IPOLECCOB
MOJTy4YECHUS (GYHKIIMOHANIBHBIX ~ MaTepUajIoB alIUTUBHOTO MPOU3BOACTBA  C
WCIIO0JIb30BAHMUEM CTaHJIAPTHBIX CPEJICTB aBTOMATU3AIIMHU ITPOECKTUPOBAHUSI.

2. Mecto aucuumiannabl B crpykrype OOII 6akanaspa.

HucruminHa «OCHOBBI - JIMTUBHBIX TEXHOJIOTHI» OTHOCUTCS K YHCITY Y4eOHBIX
JTUCIUTUIMH BapuUaTUBHON dYacTu Oynoka bl oCHOBHOW 00pa3oBaTeIbHOM MPOrPaMMBbI
OakanaBpa. «OCHOBBI aJJIUTUBHBIX TEXHOJOTHI» B3aMMOCBSI3aHA JIOTUYECKU W
COJIEpKATEIbHO-METOJUYECKH CO CIEAYIOIMMU TUCIUIUIMHAMHA U npakTukamu OIl:
B 6a30Boit yactu 610ka (b1):

— Wudopmaruka;

— IlpuxnanHoe aBTOMaTU3UPOBAHHOE KOHCTPYUPOBAHME;
— ABTOMaTU3MpPOBaHHOE 000pyA0BaHUE pon3BoaAcTB DHM;
— MarepuanoBeneHue.
B BapuatuBHo# yactu 6s10ka (B1):
— OCHOBBI aBTOMaTU3UPOBAHHOTO MTPOCKTUPOBAHMS;

—  OCHOBBI PUKJIATHOTO TIPOTPAMMHUPOBAHUSI.
B nucnmnnunax mo Bei6opy 61oka (b1):

— HoBble KOHCTPYKIIMOHHBIE MATEPHUATIBI;
— TexHoyIOrM XUMUYECKOTO MAIINHOCTPOCHHUSL.



3. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHs 10 TUCHUILIMHE (MOIYJIIO),
COOTHECEHHbIE ¢ IVIAHUPYEMbIMH Pe3yJIbTATAMHU OCBOCHUS 00pa30BaTeJbHOM
MPOrpamMMmbl.

B pesynbrare OCBOEHHUs NUCUMIUIMHBI (MOAyJs) y oOydarommxcs (pOpMUPYHOTCS
CIIEIyIOIME KOMMETEHIIMM W JOJDKHBI OBITh JIOCTUTHYTBHI CIEAYIOIIHE pPE3yJIbTaThl
oOy4eHHsI KaK 3Tar (GOPMUPOBAHMS COOTBETCTBYIOIIMX KOMIETEHIUNI:

B pesyasbTare

OCBOEHHS
Kon o0pa3oBaTe/IbHOM [lepeuens mIaHUPYEMBIX PE3yJIbTATOB 00YUEHHUS I10
KOMIETEeHI[UH NpoOrpamMmbl TUCIUTLTAHE
00y4arouuiics 10/KeH
00Js1a1aTh
[1K-15 CHOCOOHOCTBIO 3HATh:
IPOEKTHPOBAThH e (0a30BbBIC TEXHOJOTUICCKUE MPOIIECCHI B
TEXHOJIOTHYECKHE aJIMTUBHOM TIPOU3BOJICTBE;
IPOLIECCHI (B COCTaBe ® METOJOJOTHIO POEKTUPOBAHUSA TEXHOJIOTUYECKUX
ABTOPCKOTO MPOLIECCOB MOIY4YEeHUS (PYHKIIMOHATBHBIX MaTepUaIoB
KOJUIEKTUBA), B TOM aJaUTUBHOIO IIPOU3BO/ICTBA.
qucCie C YMeETh:
UCIOJIE30BaHNEM e BBHIOMPATh OCHOBHBIE M BCTIOMOTATEIbHbBIE
4BTOMATH3MPOBAHHBIX MaTepuaybl aAJUTHBHOIO MPOU3BOJCTBA IpHU
CUCTEM IIOATOTOBKH MPOEKTUPOBAHUU JEeTaleil M y3JI0B TEXHOJIOTHYECKHIX
MIPOU3BOJICTBA KOHCTPYKLHIA;

® UCIOJB30BaTh CTAHIAPTHBIE CPEACTBA
aBTOMAaTU3ALMH IIPOECKTUPOBAHUS.
BJIaJ€ETh:

® YMEHHEM UCIOJIb30BaTh JOCTHIKEHUS aJJUTUBHBIX
TEXHOJIOTMH IpU NPOECKTUPOBAHUM JI€TAJIEH U y3JI0B
MAaIIMHOCTPOMUTEIBHBIX KOHCTPYKIUIA;

® yYMEHUEM HUCIIOJIB30BaTh aBTOMAaTU3UPOBAHHbIE
CHUCTEMBI IIOJrOTOBKY IIPOU3BOACTBA
(YHKIMOHATBHBIX MAaTEPHAJIOB aIUTHBHOTO
IIPOU3BO/CTBA.

4. CTpyKTYypa ¥ coepKaHue TUCHUUILTHHBI.

OOmrast TPyJOEMKOCTh AUCITUIUTHHBI COCTABISET 2 3a4CTHBIX EAUHUILI, T.C. 72
aKaJeMUYEeCKUX 4acoB (M3 HUX 36 yaca — caMOCTOSITeNIbHAs padoTa CTyACHTOB).
AyauTOpHBIX 3aHATUI — 2 yaca B Henento (36 yacoB), B TOM YKCIe JEKUUH — 2 yaca

B Hepaemo (36 yacoB).

dopma NpOMEKYTOUHOM aTTECTALUU — 3a4eT.
CrpykTypa u cojiepkaHue AUCHUIUTMHBI « OCHOBBI aJIMTUBHBIX TEXHOJIOTHID) IO CPOKaM
U BuJaM paboTel oTpakeHsl B [Ipuio:xkenun 1 k paboueil mporpamme.

Conep:xanme pa3aesoB JTUCUUIIIMHbBI



1. Beeanenue. [Ipeamer, 3amauu U coaepkaHue JUCUUIUIUHBL. OCHOBHBIE MOHSTHS
u onpenaenenus. CocTosiHUE aJIMTUBHBIX TEXHOJIOTUIA B MUPE.

2. Buapl ajAuTUBHBIX TEXHOJOTUN M CBOMCTBA UCTOJIb3yeMbIX MaTtepuanoB (ABC-
miactuk. PLA- tepmomuactuunbiii  marepuai. Nylon. LAY WOOD-koMmo3utHbIi
matepuan). Crepeonurorpadus. Meroa nocnoitHoi HammaBku (FDM). Crpyiinas neyaTth
(IJP, Inkjet Printing).

3. Texuonorus mnazeproro cnekanusi (SLS, DMLS). CenexktuBHOE azepHOE
cnekanue (SLM, Selective Laser Melting). Marepuanbl, HCHOIb3yeMble B OITHUX
TEXHOJIOTHSX.

4. Jlazepnoe nHanecenue metaiioB (LMD, Laser Metal Deposition). 31eKTpoHHO-
nyuesas maBka (EBM, Electron Beam Melting). TlocnoitHoe n3rotoBiienne 0ObEKTOB U3
muctoBoro mMarepuana (LOM, Laminated Object Modeling). Matepuansl, ucnoyib3yembie
B 3TUX TE€XHOJIOTHUSIX.

5. OCHOBBI  TPOEKTUPOBAHUSI  TEXHOJOTMYECKUX  IPOLECCOB  MOIYYEHUS
GyHKIMOHATBHBIX MATEpUAJIOB aJJUTUBHOTO TMPOU3BOJCTBA. VICXOAHBIC MaHHBIE IS
npoektupoBanus. (COCTaBIEHUE TEXHUYECKOTO 3aJaHUsl W HCHOJb30BAHUE CPEJICTB
aBTOMATU3allUd TPU TMPOSKTUPOBAHWUU JE€TANe MW y3J0B MAIIMHOCTPOUTEIBHBIX
KOHCTPYKILIUH.

6. MeToapl M TEXHOJIOTUU TOJYYEHUS METAJLUIONOPOLIKOBBIX MATEPHAIOB A
1eae aJIMTUBHBIX TEXHOJOTHH. BBIMYyCK MeTauIMuecKuX MOPOIIKOB IS aJIUTUBHBIX
TeXHoJioru B Poccum.

7. OOmue BOMPOCH MOJATOTOBKM KOMIIOHEHTOB (DYHKIIMOHAIBHBIX MaTEpPHAIOB.
CriocoOb1 1 000py0BaHHUE JIJIs1 TOATOTOBKH CHIMTYYUX MTOPOIIKOB.

8. MeToapl CTaHIAPTHBIX HWCIBITAHUN TIO OMpEAeNeHUI0 (U3MKO-MEXaHUYECKHUX
CBOMCTB M TEXHOJOTHMYECKUX IIOKa3aTeliel UCIOIb3YyEMbIX MATEPHAIOB U TOTOBBIX
15631 (17078

9. TIlepcrieKTUBBI pa3BUTHS AJIUTUBHBIX TexHoJorMi B Poccuu. HanmoHanabHbIE
cranaaptel Poccuiickoit deneparuu B 006J1aCTH aAIUTUBHBIX TEXHOJIOTHH.

5. O0pa3oBaTejibHbIE TEXHOJOTHU.

[Tpn m3yuenun AUCTUIUTHHBI «OCHOBBI JIUTHBHBIX TEXHOJIOTHUN» HCIOIB3YIOTCS
WHTEPAKTUBHBIC  TEXHOJIOTHMM  OOYYCHHWS, TEXHOJIOTMH IPOCKTHOTO  OOy4YeHUS,
KOMITBIOTEPHBIE TEXHOJIOTHHU. TEeXHOJIIOTMH WHTEPAKTUBHOTO OOYUYEHHWS HAIpaBJICHBI Ha
YCBOCHHE 3HaHWH, (QOpMHpOBAHWE YMEHUH H HABHIKOB. VICIONB3YIOTCS TUCIYTHI,
HaIpaBJIcHHbIC HAa ()OPMHPOBAHUE U Pa3BUTHE MPOOJIEMHOTO MBIIIUICHHS, MBICIIUTEIILHON
aKTUBHOCTH, CIIOCOOHOCTH (hopmynmpoBaTh MpoOJIeMy, BBIOMpaTh CIIOCOOBI U CPEICTBa

L €€ PCIICHHA;, KOJUICKTHBHAA ACATCIIBHOCTL B TI'PYIIIIAX IIPWM  BLIIIOJHCHUHU



IMPAKTHYCCKUX 3aHaHHﬁ, HallpaBJICHHAs Ha 06T>CILI/IHCHI/IG YCI/IJIHﬁ JJIA  BBIITOJIHCHUSA

MOCTABJICHHOW 3a/1a4W WM PEIICHUs! TPOOIIEMBI.

TexHoJIorusl MPOEKTHOrO OOy4YEHUs OPUEHTUPOBAHA HA TBOPUECKYIO peaU3alUIo
JUYHOCTH IyTEM Pa3BUTHS €T0 MHTEIUICKTYaJbHBIX M TBOPUYECKHUX CIIOCOOHOCTEH. [lanHas

TEXHOJIOTUS peanu3yeTcs pu 0pOPMIIEHUN MTPE3CHTALIUMN.

Hcnonp3oBaHue KOMIIBIOTCPHBIX TEXHOJOTMH 3aKJIoYaeTcs B HCIOJIL30BaHUHU
My.]]BTPIM@I[HﬁHLIX CpCACTB B IIOAI'OTOBKC HpGSGHTaHI/Iﬁ C HCIIOJIB30BaHUCM CHaﬁIIOB,

HCIIOJIBb30BaHUsA CTYACHTAMHU KOMHBIOTGpHOfI TCXHHUKH IIPHU BBIIIOJIHCHHUN pe(bepaTa.

6. OueHo4HbIe cpeACcTBa AJIS TEKYLIEero KOHTPOJIsl YCIIeBaeMOCTH, IPOMEKYTOYHOM
aTTecTalliM 110 UTOraM OCBOCHMS JUCHHUIUIMHBI M YYeOHO-METOANYeCKOoe
o0ecrneyeHre CaMOCTOATEIbHON PAa0OThI CTYACHTOB.

I[Io wmToram OCBOCHUS AUCLUIIJIMHEBI NpeaAyCMOTPCHLI CIICAYIOIMNUC OLCHOYHBIC
cpeacrBa A TCKYLICTO KOHTPOJIA YCICBACMOCTH H HpOMe)KYTO‘IHOf/'I aTTeCTaluu.
MMpE3CHTAllMK 110 TEMaM pe(bepaTOB; IMOATrOoTOBKA, IIPCACTABIICHHUC U 06CY>KI[€HI/IC
Hp€3CHTaL[I/II71 Ha CCMHUHAPCKHX 3aHATHUAX.

HUtoroBsoit ¢dopmoii artecTanuu sBiseTcss 3adeT. KOHTPOJbHBIE BOMPOCHI IS
MPOBEJEHUS TEKYIIETO KOHTPOJISI IPUBECHBI B IPUJIOKEHUU 2.

6.1. ®oHI OLIEHOYHBIX CPEICTB 1JIsl IPOBEAEeHUs IPOMEKYTOUYHON aTTEeCTAIIMU
00y4aImuxcs Mo JUCHMIIMHE (MOYJIIO0).

6.1.1. TlepeueHbp KOMIIETEHIIMHA C YyKa3aHUEM 3TarmoB UX (OPMHUPOBAHHS B MPOIECCE
OCBOEHHSI 00Pa30BaTEIBHON IPOTrPaMMBI.
B  pesyabTrare OCBOGHMSI UCHUIUIMHBI  (MOAYJsi)  (QOpMHUPYIOTCS  Cleayrolast

KOMIIETECHIIUS:
Kon B pe3yabTate ocBoOeHUs1 00pa30BaTeJIbHOI MPOrPaMMbl 00y4alouIuiics
KOMIEeTEeHIIUH A0JIKeH 00J1a1aTh
IK-15 CIOCOOHOCTBIO IPOEKTUPOBATH TEXHOJIIOTUYECKUE TIPOIIECCHI (B COCTaBe
aBTOPCKOTO KOJIJIEKTUBA), B TOM YHUCIIE C UCIIOJIb30BAaHUEM
aBTOMATHU3UPOBAHHBIX CUCTEM MOJTOTOBKH MPOU3BOCTBA

B npouiecce ocBoeHs1 00pa3zoBaTENbHOW MPOrpaMMbl JaHHAsT KOMIETEHIUS, B TOM YHCIIE
UX OTAEJIbHbIE KOMIIOHEHTHI, ((OPMHUPYIOTCS MOATAITHO B X0JI€ OCBOCHUS O0y4YarOIIMMHUCS



JTUCIUTUIMH (MOJyJIel), TPaKTUK B COOTBETCTBUHU C y4E€OHBIM IUJIAHOM M KaJeHIAPHBIM
rpadukom yueOHOTO mporiecca.

6.1.2. Onucanue noka3sareseid ¥ KpUTEpHeB OLICHMBAHUSA KOMIIETEHIIUIA,
(popMHpyeMBbIX 10 HTOraM OCBOCHMS U CHUILIHHBI (MO1YJIs1), ONMUCAHUE KA
OlleHMBAHUSA

[Toka3zaTeneM OICHUBAHUS KOMITCTCHIIMA Ha Pa3JIMYHBIX dTanax uX (JOPMHUPOBAHHMSI
SBIISICTCSL  JIOCTIDKEHUE OOYYaIONIMMHUCS IUIAHHUPYEMBIX PE3yJbTaTOB OOYYECHHS TI0
JTUCHUIUIMHE (MOJIYIIIO).

IIK-15 - ciocoOHOCTHIO MPOEKTUPOBATH TEXHOJIOTMYECKHE MPOIECCH (B COCTaBE aBTOPCKOTO KOJIJIEKTUBA), B
TOM YHCJIE C UCIIOJIb30BAHUEM aBTOMATU3UPOBAHHBIX CUCTEM MOJATOTOBKH MPOU3BOJICTBA.

Kpurepun oneHuBaHus
IToka3arenn
2 3 4 5
3HATh: OO6yuaromuiics OO6yuaromuiics OOyuaromuiics OO6yuaromuiics
0a30BbIE JIEMOHCTPHPYET JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHpPYE
TEXHOJOTHYECKH | MOJIHOE OTCYTCTBUE HEIIOJIHOC COOTBETCTBUE | YACTUYHOC T MOJIHOE
€ TPOIIECCHI B WU HEJAOCTATOYHOE CIICTYFOIINX 3HAHWIM: COOTBETCTBHE COOTBETCTBHE
aJIUTUBHOM COOTBETCTBHUE 0a3oBbIC CIIEYIOIIUX 3HAHUM: | CIIEAYIOIINX
MIPOU3BO/ICTRBE; CIICIYIOIINX 3HAHUI: | TEXHOJOTUYCCKHE 0a30BbIE 3HAHUMH:
METOI0JIOTHIO 0a3oBbIC MPOIECCH] B AIUTUBHOM | TEXHOJIOTHUYECKUE 0a3oBbIC
MIPOSKTUPOBAHUS | TEXHOJIOTHUSCKHE IIPOU3BO/ICTBE; IIPOIIECCHI B TEXHOJIOTHYECK
TEXHOJOTHYECKH | MPOLIECCHI B METOI0JIOTHIO aJIUTUBHOM Y€ TIPOIECCH B
X MPOIIECCOB aJIUTHBHOM POSKTUPOBAHHUS MIPOU3BO/ICTRBE; aJTUTHBHOM
MOJTy4eHUs MIPOU3BO/ICTBE; TEXHOJOTHYECKUX METO/I0JIOTHIO MIPOU3BO/ICTBE;
(YHKITMOHATBHBI | METOJOJIOTHIO MIPOIIECCOB MOJTYICHUS MIPOCKTUPOBAHHSI METO/I0JIOTHUIO
X MaTepHuagoB MPOEKTUPOBAHUS (yHKIIMOHATIBHBIX TEXHOJOTHUECKUX MIPOEKTUPOBAH
aJTUTUBHOTO TEXHOJIOTHYECKUX MaTepraIoB MIPOIIECCOB us
MIPOM3BOICTBA. MIPOLIECCOB MOTYYCHUS | Al TUTHBHOTO MOJTy4eHUs TEXHOJIOTHYECK
(YHKITMOHATBHBIX IPOU3BOICTBA (YHKITMOHATBHBIX WX MPOIIECCOB
MaTepHasoB Jormyckaet MaTepuasoB MOJTy4eHUs
aJTUTUBHOTO 3HAYUTEILHBIC OIIHOKH, | aJUTUBHOIO (yHKITMOHATTBEH
MIPOU3BOJICTBA MPOSIBIISIETCS MPOU3BOJICTBA, HO BIX
HEJIOCTATOYHOCTh JIOITYCKAIOTCS MaTepHaJIOB
3HAHUU, TIO PSAAY HE3HAYUTEIIbHBIC aJIUTUBHOTO
TOKa3aTesIeH, OIUOKH, HETOYHOCTH, | TIPOU3BOJICTBA,
oOyuJatromuiics 3aTpyIHEHUS TIPU CcBOOOIHO
HCIIBITHIBAET OTBETax Ha BOIPOCHL. | ONEPHPYET
3HAYUTEIbHBIC MIPHUOOPETEHHBI
3aTpyIHEHUS TIPU MM 3HAHHSIMH.
OTIEpUPOBAHUU 3HAHUSIMU
IIPH WX IepeHoce Ha
HOBBIE CUTYaIUU.
yMeTh: OOyuaromuiics He OO0yuaromumiics OO6yyarommiics OO0yuarommiics
BEIOHpATH yMEeT WU B JIEMOHCTPHPYET JIEMOHCTPHUPYET JIEMOHCTPHpPYE
OCHOBHEIC U HEJI0CTaTOYHOM HEIIOJIHOC COOTBETCTBUE | YACTUYHOC T MOJIHOE




BCIIOMOTATENIbH | CTEIICHU YMEET: CIIEYIOIINX YMEHUN: COOTBETCTBHE COOTBETCTBHUE
bl€ MaTepHaIIb BbIOMpATh OCHOBHBIE | BBIOMpAaTh OCHOBHBIE U CJIEYIOINX YMEHHUM: | CIECIYHOLIUX
aJIMTUBHOTO Y BCIIOMOTI'aTeJIbHbIE BCIIOMOTaTEJIbHbIE BbIOMPATh OCHOBHBIE | YMEHMIA:
IIPOU3BOJCTBA MaTepuabl MaTepHuabl U BCIIOMOTraTeabHble | BIOMpATh
pu aJIUTUBHOTO aJIUTUBHOTO MaTepHabl OCHOBHBIE U
MIPOEKTUPOBAHU | IPOU3BOJCTBA IIpU IIPOU3BOJACTBA IIPH aJATUTUBHOTO BCIIOMOT'aTeJIbH
U JAeTanei u IIPOEKTUPOBAHNUU IIPOEKTUPOBAHNNU IIPOU3BOJCTBA NpU bI€ MaTE€pPHAJIBI
y3JI0B JIeTaeu u y3JI0B JIeTajeu u y3JIoB MIPOEKTUPOBAHUH aJIUTUBHOTO
MalIMHOCTPOUTE | MAIIMHOCTPOMUTENBHBl | MAIIMHOCTPOUTEIBHBIX JieTalel 1 y3JI0B IIPOU3BOJCTBA
JIBHBIX X KOHCTPYKIIHA; KOHCTPYKLUH; MalIMHOCTPOUTENbHbI | IPU
KOHCTPYKLUI; UCIIOJIb30BaTh UCIIOJIb30BaTh X KOHCTPYKIIMH; IIPOEKTUPOBAH
HCIIOJIB30BaTh CTaHAApTHBIE CTaHJApTHBIE CPEICTBA HCIIOJIb30BAaTh WU JeTaley U
CTaHJapTHbIE CpelcTBa aBTOMAaTHU3ALNH CTaHJapTHbIE y3J10B
CpeacTBa aBTOMAaTU3ALHU IIPOEKTUPOBAHMUS. cpencTaa MaIMHOCTPOUT
aBTOMATU3ALUN | IPOEKTUPOBAHUS JHomnyckarorcs aBTOMATU3ALAN €JIbHBIX
IIPOEKTUPOBAHUS 3HAYUTENIbHbIE OIIMOKH, | MPOEKTUPOBAHMS, HO | KOHCTPYKLUH;
IIPOSIBIIAETCS JIOITYCKarOTCs HCII0JIb30BaTh
HEJJ0OCTATOYHOCTh HE3HAYHUTEIIbHbIE CTaHJIapTHbHIE
YMEHMH, 1O psAY omKOKH, HETOYHOCTH, | CpelCTBa
IIOKa3aTeNEeH, 3aTpyAHEHUS IPU aBTOMAaTH3alH
oOyuaroruiics [IEpEHOCE YMEHUN HA | U
UCIIBITHIBAET HOBBIE, MIPOEKTUPOBAH
3HAYUTEIIBHBIC HECTaH/IapTHHIE usl.
3aTpyIHEHUS TpU CUTYyal1H. CBo601HO
OIIEpUPOBAHUU OIIEpUpPYET
YMEHUSIMH NIPU UX MIPUOOPETEHHBI
NIEPEHOCE HA HOBBIE MU YMEHHUSAMH,
CUTyal1H. MIPUMEHSIET UX
B CUTyaLUsX
MTOBBIICHHON
CJIOKHOCTH.
BJIAJCTh: OOyuaromuiics He OOyuatomuiics Biageer | OOyuaromuiics OO6yuaromuiics
YMEHHEM BIIAJICET WIA B CpelcTBaMU YMEHUEM YaCTUYHO BIIAJECET B ITIOJTHOM
HCII0JIb30BaTh HEJ0CTaTOYHOU YMEHUEM UCIIONIb30BaTh | YMEHUEM o0beme
JOCTHKECHHUS CTEIICHU BIIAJEET JOCTH>KECHMS HCIIOJIb30BAaTh BIIZICET
aJIUTUBHBIX YMEHHEM aJINTUBHBIX TEXHOJIOTUN | JOCTHKEHHUS YMEHHEM
TEXHOJIOTUI HCIIOJIb30BAaTh IIPU IPOEKTUPOBAHNUHA aJTMTUBHBIX HCII0JIb30BaTh
pu JOCTUKECHHUSI JeTajed U y3JI0B TEXHOJIOTHH IIpH JOCTUKECHHUS
MPOEKTUPOBAHU | AJAUTUBHBIX MaIIMHOCTPOUTEIBHBIX IIPOEKTUPOBAHUU aJIMTUBHBIX
U JETaleH U TEXHOJIOTHUH IIpHU KOHCTPYKLUU; JleTajieu u y3JI0B TEXHOJIOT U
y3JI0B MIPOEKTUPOBAHUU YMEHHUEM HCIIOJIb30BaTh MalIMHOCTPOUTENbHBI | IPU
MaIIMHOCTPOUTE | JAETAJEH U y3JI0B aBTOMAaTU3UPOBaHHbBIE X KOHCTPYKIIHH; IIPOEKTUPOBAH
JIBHBIX MalIMHOCTPOUTENbHBI [CUCTEMBI TOATOTOBKHU yMEHUEM WU JIeTaJel U
KOHCTPYKLUI; X KOHCTPYKIIM; IIPOM3BOJICTBA UCIIOJIb30BATh y3110B
yYMEHUEM YMEHHEM (GYHKIIMOHATIBHBIX aBTOMATHU3UPOBAHHBIE | MAIIMHOCTPOUT
HCII0JIb30BaTh UCIIOJIb30BAaTh MaTEpUaIOB aJJAUTUBHOIO | CUCTEMBI IOJIOTOBKU | €JIBHBIX
ABTOMAaTU3MPOBAH [aBTOMAaTU3UPOBAHHBIE |[IPOU3BOCTBA, IIPOU3BOJCTBA KOHCTPYKIUI;
HBIE CUCTEMBI CUCTEMBI IIOJIOTOBKU  |IOIYCKAIOTCS (bYHKIMOHATIBHBIX YMEHUEM
IIOATOTOBKH IIPOU3BOJCTBA 3HAYUTENIbHbIE OIIMOKH, MaTepHualoB MCITOJIb30BAaTh
IIPOU3BOJCTBA (bYHKIMOHATIBHBIX IIPOSIBIISAETCS aJIMTUBHOTO ABTOMAaTU3UPOBA
(yHKIMOHAIBHBI (MaTEpUAJIOB HEJJ0OCTATOYHOCTH IIPOU3BOJCTBA, HO HHBIE CUCTEMBI
X MaTepHuajioB aJTMTUBHOTO BJIa/ICHUSI HABBIKAMU 110 JIOITYCKaOTCs [OrOTOBKU
aJIUTUBHOTO IIPOU3BOJCTBA pALy moKa3aTesnen, HE3HAYUTEIIbHbIE ITPOU3BOJCTBA




MIPOU3BOJCTBA oOyuJatroruiics OLIMOKYU, HETOYHOCTH, (PYHKIIHOHATBH
WCITHITEIBAET 3aTpyIHEHUS MIPU bIX MaTEpPUAIOB
3HAYUTEIILHBIE MEpEeHOCEe YMEHUI Ha  @JJIUTUBHOTO
3aTPYyIHEHUS MPU HOBBIE, [MPOU3BOJICTBA,
MPUMEHEHUN HAaBBIKOB B HECTaHJapTHbIE CBOOOIHO
HOBBIX CUTYyallHsIX. CUTYyalUH. MPUMEHSIET

MOJTyYEHHbBIE
HaBBIKU B
CUTYyaIsIX
TMOBBITIICHHOM
CJIOKHOCTH.

[[Ixanpl OLIEHUBAHUS PE3YJIBTATOB IPOMEKYTOUYHON aTTECTAIMHA U UX ONMCAHUE:
dopmMa NPOMEKYTOYHOM ATTECTALMH: 3a4eT.

[IpomexxyTounass arrtectanus oOydawmmuxcs B ¢dopme 3auéra MPOBOAUTCS IO
pe3yibTaTaM BBINIOJHEHUS] BCEX BUIOB Y4eOHOM paboOThI, MPEAYyCMOTPEHHBIX Y4YEOHBIM
IUIAHOM MO JIaHHOW JUCHUIUIMHE (MOJYJI0), MPU OSTOM YUHUTHIBAIOTCS PE3YJIbTAThI
TEKYIIEr0 KOHTPOJIA yCIEBAEMOCTH B TeueHHe cemecTpa. OLeHKa CTENEeHU JTOCTUKEHUS
OOyYarOIMIMMHUCS TUIAHUPYEMBIX Pe3yJbTaTOB OOyYEHUS MO JUCHUIUIMHE (MOIYIIIO)
MPOBOJAUTCS MPENOJaBaTEIEM, BEAYIIUM 3aHITUS MO JIUCHUIUIMHE (MOJIYIH) METOAOM
’KCHEepTHOM oneHKH. 1o uToram nMpomMexKyTOUuHOM aTTECTALUU MO JTUCHUIUIMHE (MOTYJIIO)
BBICTABJISIETCS OLICHKA «3aYTEHO» WJIN «HE 3a4TECHO.

K mpomexxyTouHOM aTTecTanuu JOMYyCKATCA TOJIBKO CTYJICHTBI, BBIITOJIHUBIINE BCE BUBI
y4eOHOUM paboThl, MPEeayCMOTPEHHbIE padodeil mporpamMmoi mo aucuurinHe «OCHOBBI
aJJIUTUBHBIX TEXHOJIOTUI» (TIPOILIU MPOMEXKYTOUHBIA KOHTPOJb B BUJIE NUCKYCCUU WU
YCTHOTO OIpoca).

I kana
OLlEHUBAHUA

Onucanue

BoeinonHeHnbl Bce BHUABI Y4€OHOUM pabOThI, MPEIyCMOTPEHHBIC
y4eOHbIM TuIaHOM. CTyAEHT JAEMOHCTPUPYET COOTBETCTBUE
3HaHUW, yMEHUW, HABBIKOB TMPHUBEJACHHBIM B  TaliuIax
MoKa3aTese, omnepupyeT  MNPUOOPETEHHBIMU  3HAHUSIMHU,
3auTeHo YMEHUSMU, HABbIKAMU, IPUMEHSET UX B CUTyaLUSX MTOBBIIICHHON
cinokHOCTU. [Ipy 3TOM MOTYT OBITH JOIMYIIEHBI HE3HAYUTEIIHHBIC
OmMMOKH, HETOYHOCTH, 3aTPyJHEHUS TPU  aHAJTUTHYECKHUX
omnepamnuax, IEPEeHOCe 3HAHMM W yYMEHHM Ha  HOBBIE,
HECTaHIapPTHBIC CUTYALUH.

He 3auteno | He BbimosHeH oauH wuiud Oosiee BUIOB y4eOHOM paboThI,
MPEeTyCMOTPEHHBIX Y4eOHBbIM TIaHOM. CTYIEHT JAEMOHCTPUPYET
HEMOJIHOE  COOTBETCTBHE  3HAHWUM,  YMEHHI,  HaBBIKOB
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NpUBEJACHHBIM B  Ta0nMIax  Mokas3aTeneil, JIOIMyCKaroTCs
3HAYUTEIbHBIE OIIUOKW, TMPOSBISIETCS OTCYTCTBUE 3HAHUM,
YMEHUH, HaBBIKOB II0 PsAy MOKA3aTeNIeH, CTYJACHT HCIBITBIBAET
3HAYUTEIIbHBIE 3aTPYJHEHUS IPU OINEPUPOBAHUM 3HAHUSIMU U
YMEHUSIMU IIPU UX MIEPEHOCE HA HOBBIE CUTYALINH.

®DOoHBI OLIEHOYHBIX CPEJICTB MPEICTABICHBI B IPUJIOKEHUH 2 K paboueil mporpamme.

7. YueOHO-MeTOANYecKOe U MH(POPMALIMOHHOE o0ecriedeHHue JUCHMILJIMHBI.

a) OCHOBHAas JiMTEparypa:

1. Canynos, C.B. MarepuanoBeneHue. [IIEeKTpOHHBIN pecypc] — DIEKTPOH.
nman. —  CII6.:  Jlaws, 2015. — 208 c¢. — Pexum  jgocrymna:
http://e.lanbook.com/book/56171 .

2. MarepuanoBeaeHue U TEXHOJOTHS KOHCTPYKIIMOHHBIX MaTEpHaJIOB.

VYuebnuk jqis BIIO/ non penakmuern Ap3amacoa B.b., Uepemaxuna A.A./ Ap3amacos
B.b., Uepenaxun A.A., Ky3nenoB B.A., IllnsikoBa A.B. u np., M.. u3narenbcTBO
Axanemus, 2007, 2010 r.r. — 447 c.

3. Kammucrep V., PurBnu JI. MarepuanoBeneHue: OT TEXHOJOTHM K
NPUMEHEHUIO (METaJIbl, KepaMuka, moiumepbl). — Cnb.: HaydHbie OCHOBBI U
texHoJjioruu, 2015. — 900 c.

4. M.A. 3nenko, A.A. IlomoBuu, WN.H. Myteummna AJJ/IMTVBHBIE
TEXHOJIOTMM B MAIIIMHOCTPOEHMU YueOHoe mocobue Jijisi CTYJIEHTOB BBICIINX
y4eOHBIX 3aBEJICHUI, OO0YUYaIOIIMXCS M0 HAMpPaBJICHUIO MOATOTOBKH «TeXHOJIOTrHYeCKHUe
MallliHbl U 00opynoBaHue». M3aaTenbCcTBO MoIuTEXHUYECKOro yHuBepcutera. CaHKT-
[TerepOypr, 2013

0) 10MOJIHUTEIBLHAS JIUTEepaTypa:

1. [lenepanose M.b. Kpnoxumudeckass HaHOTEXHOJIOTHS: y4eb. mocooue / M.b.
I'enepanoB — M.: UKI] «Akagemknaura», 2006. — 325 c.

2. Ky3snenos I1.A., BacunseBa O.B., Tenenkor A.U., Casun B.U., boosips B.B.
AJITMTUBHBIC TEXHOJOTHH Ha 0a3¢ METAINTMYECKUX IMMOPOIITKOBBIX MAaTEPHUAJIOB IS

poccuiickoit mpombinieHHOCTH // HoBocTn MatepuanoBenenus. Hayka u rexauka. 2015.
Ne 2. C. 4-10.
B) IPOrpPaMMHoOe ofecrieyeHue 1 MHTEPHET-PecypChbl:

1. [Iporpammuoe ob6ecneuenne Microsoft Office Cranpmaptasiii 2007 (Word,
Excel, Power Point)
PUHIL: http://elibrary.ru/
SCopus: WwWw.scopus.com
Axanemust Google Scholar: https:// scholar.google.ru

OnekTtponHble pecypebl PI'b: http://www.rsl.ru/ru/root3489/all
HuTepHEeT-pecypchl  BKIIOYAIOT  y4eOHO-METOMWYECKHE MaTepHaibl B

Sk WD

ANIEKTPOHHOM BHJIE, IIPEJICTABIICHHBIE HA caiiTe http:// mospolytech.ru B pazaene:

- «bubnanoreka. NEKTPOHHBIE PECYPCHD)


mailto:priem@mospolytech.ru
../../../%D0%9C%D0%B0%D0%B3%D0%B8%D1%81%D1%82%D1%80%D1%8B/2019/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5%20%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D1%8B%20%D0%A0%D0%93%D0%91:%20http:/www.rsl.ru/ru/root3489/all
https://scholar.google.ru/schhp?hl=ru&as_sdt=0,5
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http://lib.mami.ru/lib/content/elektronnyy-katalog

- «bubnuoreka. I1eKTPOHHO-OMOIHOTEUHBIE CHCTEMBI»
http://lib.mami.ru/lib/ebs

8. MarepuanbHo-TeXHUYECKOE O0ecneYeHue I CIUTIHHBI.

1. JIeKunOHHBIE AYIUTOPHUM, OCHALICHHBIE KOMIIBIOTEPOM, MPOECKTOPOM IS
JEMOHCTPAIIUK CIIAWIOB, IKpaHOM (Y4eOHBIH KOPITyC, PACIONIOXKEHHBIM MO ajapecy: T.
Mocksa, yi. ABTo3aBojickas, A.16; aya. 4408, ayxa. 4409, ayn. 4410, ayn. 4411);

9. MeToauueckne PEKOMEHIAUHN QA CaMOCTOSITEJIbHOM paﬁoTbl CTYAECHTOB

CamMocrosiTenbHass paboTa sIBISIETCS OAHUM W3 BHJIOB Y4YeOHbIX 3aHsATHi. Llenp
CaMOCTOATENLHOM  pabOThl — NPAKTUYECKOE YCBOCHHE CTYACHTAMH  BOIPOCOB,
paccMaTpUBAEMBbIX B MPOIIECCE U3YUECHHUSI TUCUUTLIIUHBI.

AyauTopHasi caMOCTOsITelIbHAsE padoTa MO JAMCLMIUIMHE BBITOIHIETCS HA Y4EOHBIX
3aHSATHSIX MO HEMOCPEACTBEHHBIM PYKOBOACTBOM MPENOAABATENs U 110 €ro 33JIaHHUIO.

BHeaynutopHas camocTosATenbHasE padOTa BBINOIHSIETCA CTYACHTOM IO 33JaHUI0
npernoaaBaressi, Ho 6€3 ero HermoCpeACTBEHHOTO y4acTusl.

3amadym caMoCTOSATEIbHOM PadoThI CTYIEHTA:

- pa3BUTHE HABBIKOB CaMOCTOSATENIbHOM y4eOHOUM pa®oTbl. CTyNEeHT JOJKEH cam
IUIAHUPOBATh CBOIO CaMOCTOSITENbHYIO pPabOTy, HCXOAS U3 CBOMX BO3MOXKHOCTEH H
OPUOPUTETOB. DTO CTUMYJIUPYET BBIIIOJHEHUE padOThl, cO37aeT 0OoJiee CIIOKOHHYIO
00CTaHOBKY, YTO B UTOT€ MOJIOKUTEIBHO CKa3bIBAETCS HA YCBOCHUH MaTepraa;

- OCBOEHUE COJIepKaHUs AUCIUIUINHBI;

- yriiyOJIeHUE COACPKAHUS U OCO3HAHUE OCHOBHBIX MOHATUNA JTUCUUIUINHBL;

- UCIIOJIb30BaHUE MaTepuasa, COOPaHHOTO U MOJYYEHHOTO B XOJE CaAMOCTOSITEIbHBIX
3aHATHH 17151 3(HEKTUBHOM MOJTOTOBKH K 3a4ETy.

Buabl BHeayIUTOPHO CAaMOCTOATEIbHON padoThI:

- CaMOCTOSTENBHOE YIIIyOJIEHHOE N3YUYEHHUE OTAEIbHBIX TEM JUCLUILINHBL;

- - IOJArOTOBKA K J1a0OpaTOPHBIM paboTam.

Jlnst BBITOJTHEHMsT JI0OOOTO BHJIAa CaAaMOCTOSITEILHONH pabOThl HEOOXOIUMO IPOUTH
CJICTYIOIIIUE DTAIIBI:

- OIIpeJIeICHUE 1IEeJI CaMOCTOSATEIIBHOM pabOThI,

- KOHKpETH3aIls MO03HABATECIIbHOM 3aJ1a4H;

- CaMOOIIEHKA TOTOBHOCTH K CAMOCTOSITEIBHOU padoTe;

- BBIOOp aJIeKBAaTHOTO CIIOC00a IEHCTBHSI, BEAYIIETO K PEIICHUIO 3a1a4H;

- OCYIIECTBJICHHE B TIPOIECCE BBITIOJIHCHUS CAMOCTOSTEIIHHOW PaOOTHI CAMOKOHTPOJIS
(MpOMEXYTOYHOTO W KOHEYHOTO) PE3yJIbTaTOB PabOThI W KOPPEKTHUPOBKA BBIMOTHCHUS
paboTHI.

10.MeToauuyeckue peKOMEHIAUM JJIS IPenoaaBaTesas


http://lib.mami.ru/lib/ebs
http://lib.mami.ru/lib/content/elektronnyy-katalog
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OCHOBHBIM TpeOOBaHUEM K MPENOJaBaHUIO JUCLUILIINHBI SBJISETCS TBOPUECKUIA,
IpOOJIEMHO-TUAIOTOBBIH MOAX0/1, TO3BOJISIONINI MOBBICUTh MHTEPEC CTYIEHTOB K
COJIEP>)KaHUI0 y4eOHOr0 MaTepHaia.

TeopeTnyeckoe N3y4eHHEe OCHOBHBIX BOIIPOCOB Pa3/I€i0B ITUCHUILIMHBI T0JKHO
3aBepIIATHCS MPAKTUYECKON pabOTOM (BBIOJIHEHUEM JIA0OPATOPHBIX padOT, KypCOBOM
paboThI).

s akTUBH3aMK y4eOHOTO TpoIecca MPU U3YYEeHUU AUCHUILTUHBI 3()(HEKTHBHO
PUMEHEHHUE TIPE3CHTAM TI0 Pa3IMYHBIM TeMaM JICKIHHA 1 JTa00paTOPHBIX padoT.

Ji1st mpoBeIeHUs 3aHITHI 1O JUCIUIUIMHE CIIEAYET UCTIOIb30BaTh CPEACTBA
o0y4eHUS:

— y4eOHHKH, HHPOPMAIIMOHHBIE pecypchl HTepHETa;

— CIIpaBOYHbIE MaTEPHAIIbl 1 HOPMATUBHO-TEXHUUYECKYIO IOKYMEHTAIIUIO;

— TPOBOJAUTH TPYNIOBBIE U HWHAMBHIyallbHbIE KOHCYJIbTAlUU CTYJIEHTOB IO
BOMPOCaM, BO3HHUKAIOIIUM Yy CTYICHTOB B XOJ€ WX TOATOTOBKM K TEKymled u
NPOMEXKYTOUHOM aTTecTalud MO Y4eOHOW AUCHIUIUIMHE, PEKOMEHIOBAaTh B TOMOIIb
y4eOHBbIE U Ipyrue MaTepualbl, a TAKXKE CIPABOYHYIO JIUTEPATYPY.

IpuioxeHus kK padoveil mporpamme

1. CTpykTypa U coiepKaHue TUCLUIUINHBI.
S. @OHJI OLICHOYHBIX CPEICTB.
6. AHHOTanus pabouell NporpaMmsbl JUCLUILIMHBL.
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Ipunoowcenue 1
K paboueil npocpamme

CTpyKTypa u coaepxkaHue JUCHUIIMHBI «OCHOBBI AJIMTUBHBIX TEXHOJOTHIN» 10

HanpaBJieHuI0 moarorosku 15.03.02
"TexHoJiorn4ecKue MalIMHbI U 000pyA0BaHue "
(Maructp)

Buabi yueOHoli padoTsl,
BKJIIOYAs] CAMOCTOSITEJILHYI0
Pazgen paloTy CTyIEHTOB,

H TPYAOEMKOCTb B Hacax

Cemectp
ceMecTpa

Heneasn

Buanl ca

n/n
J| II/C | Jaé6 | CPC | KCP

K.P.

K.II

Beenenue. Ilpenmer, 3amaun u
coaepKaHue JIMCITATIIINHEI.
OcCHOBHEBIE TTOHSTHSA u
ONpeaeIICHUS. Cocrosnune
QJIUTUBHBIX  TEXHOJIOTHH B
MHpE.

Bunbt aJTUTUBHBIX
TEXHOJIOTU I 51 CBOICTBA
UCIIOJIb3YEMbIX MaTepUaioB
(ABC-nnacTuk. PLA-
TEPMOIUIACTUYHBIA  MaTepHual.
2 | Nylon. LAYWOOD-| 2 | 34 |4 4
KOMITO3UTHBIN Marepuan).
Crepeonurorpadus. Merton
nocioiHoi HaminaBku (FDM).
Crpyiinas neuats (IJP, Inkjet
Printing).

Texnonorus JIa3epHOro
cnekanust ~ (SLS,  DMLS).
CenexTuBHOE Ja3epHOE
3 | cnekanne (SLM, Selective | 2 5-6 | 4 4
Laser Melting). Marepuasi,
UCIIOJIb3yEeMble B ATUX
TEXHOJIOTUSIX.

JlazepHOE€ HaHECEHUE METAJIOB
(LMD, Laser Metal
Deposition). DJIEKTPOHHO-
4 | mydeBas TIaBKa (EBM, | 2 7-8 | 4 4
Electron = Beam = Melting).
[Tocnorinoe V3TOTOBJICHUE

00BEKTOB u3 JIMCTOBOTO
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matepuania (LOM, Laminated
Object Modeling).
Marepuaiibl, UCHOJIb3yEeMbIE B
ITUX TEXHOJIOTHSIX.

OcHOBBI IPOEKTUPOBAHUS
(yHKUIHOHATBHBIX

MNOPOIIKOBBIX MaTe€pHaOB IS
aJIUTUBHBIX TEXHOJIOTUH.
Ncxonubie JTAaHHBIE TUTSI
npoektupoBanusi. COCTaBIICHHE

TEXHUYECKOTO  3aJaHusl | o-10
WCIIOJIb30BAHUE CpPENCTB
aBTOMAaTHU3ALINHT npu
IPOCKTUPOBAHUU  JICTAIIEU U

y3JI0OB  MAIIMHOCTPOUTEIbHBIX
KOHCTPYKLIMH.

Mertonsl 151 TEXHOJIOTUU

IIOJTy4YEeHUS

METAJUIONIOPOIIKOBBIX

MaTepUaloB TS nesen

AU TUBHBIX TEXHOJIOTUH. H-12
Brimyck METAJIINYECKUX

MIOPOIIKOB Ui aJIUTUBHBIX
TeXHOJIoruM B Poccuu.

OOGmue BONPOCH TOJATOTOBKH
KOMIIOHEHTOB

(GyHKIIMOHATBHBIX MaTEPHAJIOB. 1314
Croco6b1 1 000pynOBaHUE IS

MIOATrOTOBKH CBIITYYUX

IIOPOIIIKOB.

Mertonbl CTaHJAPTHBIX
WCOBITAHUN T10 OIPEACICHUIO
(bU3UKO-MEXaHUIECKUX

CBOWMCTB M TEXHOJIOTUYECKUX 15-16
IIOKa3aTeIed  MCHOJIb3YyEMBIX
MaTepuaIoB 151 TOTOBBIX

163 (01171071

[TepcniekTuBbI pa3BUTHA
QIIUTUBHBIX TEXHOJOTHM B

Poccumn. HaunonaneHubie 17-18
CTaH1apThl Poccuiickoi

denepanuu B oOynactu
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AU THUBHBIX TEXHOJIOTHUH.

(Dopma ammecmauuu

Bcero wacos mo nucmumninae

18

18

36
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[Ipunoxenne 2
paboueii mporpamme

MUWHUCTEPCTBO HAYKH U BBICILIEI'O OBPASOBAHUS
POCCHICKOU ®EJEPALININ
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE BIO/KETHOE OBPA3OBATEJIBHOE

YYUYPEXIEHHME BBICIIEI'O ObPA3OBAHUA

«MOCKOBCKHUMU NMOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKI/IFI IMOJIMTEX)

Hamnpasnenue noarotoBku
18.05.01 «XuMu4ecKkasi TEXHOJIOTHSI JHEPTOHACHIIIEHHBIX MATEPHAJIOB 1
U31eTUH »

Coeumanusaims
«ABTOMATHU3HPOBAHHOE MPOU3BOJICTBO XUMHYECKUX MPeNmPUATHII»

®dopma o0ydeHus: OUHAast
Bun npodeccrnoHanbHOM AESITENbHOCTH: HAYYHO-UCCIIEI0BATEIbCKAS; MPOEKTHO-
koHcTpykTOpckas (B coorBercTtBUn ¢ ®I'OC BO)

Kadenpa: «AnnaparypHoe ohopmIIeHHE U aBTOMATH3AIUS TEXHOJIOTHYECKUX
MIPOU3BOJICTBY

®OH/I OHEHOYHBLIX CPEJICTB

MO JUCHUIJIVHE

OcHOBBI AU TUBHbBIX TEXHOJIOT MM

Cocrasg: 1. [TaciopT ¢oHIa OLIEHOYHBIX CPEACTB

2. OnrcaHue OIEHOYHBIX CPEACTB:

CocraBurens: K.T.H., goueHTt Tpytues H.C.

Mocksa, 2019 rox
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NMOKA3ATEJIb YPOBHA C®OPMUPOBAHHOCTU KOMMETEHLUA

Tabmuma 1

OCHOBBI AIJIMTUBHBIX TEXHOJIOI'MH

OI'OC BO 18.05.01 «Xumuveckasi TEXHOJIOTHSI YHEPrOHACHIIIEHHBIX MATEPHAJIOB U H3IeJIHii »

B mpoiiecce 0cBOEHUS TAHHOH TUCIUTUIMHBI CTYACHT (DOPMHUPYET U IEMOHCTPUPYET CIICAYIOIINE
npogecCHOHAIbHbIE KOMIICTCHIMU:

KOMIIETEHIIAN IlepeyeHb KOMIIOHEHTOB TexHosorus dopma CreneHnu ypoBHell 0CBOEHUS
NH- OPMYJINPOB- (opmMupoBaHMs [OLEHOYHOI |[KOMIIETEHIMI
JMEKC A KOMIIeTEeHIIN 0

cpencrBa*®




18

[1K-15

CIIOCOOHOCTBIO
MPOEKTUPOBATH
TEXHOJOTMYECKHUE
Ipoleccsl (B cocTaBe
ABTOPCKOI0
KOJIJIEKTUBA), B TOM
qHCIIe C
MCTIOJIb30BaHUEM
ABTOMAaTH3MPOBAHHBIX
CHCTEM TIOATOTOBKU
MPOM3BOJICTBA

3HATD:

e 0a30Bble TEXHOJIOIMYECKHE ITPOLIECCHI B
aJIUTUBHOM IPOU3BOJICTBE;

® METOJOJIOTHIO IPOEKTUPOBAHHUS
TEXHOJIOTHYECKUX MPOLIECCOB MOJIYYEHHUS
(yHKIIMOHAJIBHBIX MaTEPHAIIOB aJ/INTUBHOTO
ITPOU3BOCTBA.

YMeThb:

e BBHIOMpATh OCHOBHBIE M BCIIOMOI'aTEJIbHBIE
MaTepuaibl aJJUTHBHOTO MPOU3BOJICTBA IPHU
[IPOCKTUPOBAHUM JETAJICH U y3JI0B
TEXHOJOTHYECKUX KOHCTPYKIIU;

® NCIIOJIB30BaTh CTAHJAPTHBIE CPEACTBA
ABTOMATU3ALMH IPOCKTUPOBAHUS.

BJIA/IETh:

® yYMEHUEM HCIIOIb30BATh JOCTHIKECHUS
QIIUTUBHBIX TEXHOJIOTUNA TIPHU
[IPOCKTUPOBAHUM JIECTAIICH U y3JI0B
MaIIMHOCTPOUTENBHBIX KOHCTPYKIUH;

® yYMEHHUEM HCIIOJIb30BaTh
ABTOMATU3UPOBAHHBIE CUCTEMBI ITIOJATOTOBKH
MPOM3BOJICTBA (DYHKIIMOHAJIBHBIX MaTepHAIIOB
AIIUTUBHOT'O IIPOU3BOJICTBA.

Jlekmu,
CaMOCTOSITE-
TpHAst paboTa,

YO,

ba3oBblil ypoBeHb:

NOJKEH 3HAaTh 0a30BbIe
TEXHOJIOTMYECKHE MPOLIECCHI B
aTUTHBHOM ITPOU3BOJICTBE U
OCHOBHBIE TUIIBI 000PYIOBaHUS
IloBbIlICHHBIH YPOBEHb
MOJDKEH 3HATH 0a30BbIC
TEXHOJIOTMUECKHUE MPOLIECCH B
a1 IMTUBHOM IIPOU3BOJICTBE;
METOOJIOTHIO TPOSKTUPOBAHUS
TEXHOJIOIMYECKUX MPOIIECCOB
noJy4yeHus: (yHKIMOHAIBHBIX
MaTepUajIoB aJIUTUBHOIO
MPOM3BOJICTBA.

**. CoxparieHus: popM OLIEHOYHBIX CPEICTB CM. B Tabmnuie 2
[pumeyanue. s mosrydeHus 3a4eTa JOCTATOYHO OCBOUTH 0Aa30BbIM YPOBEHb 3HAHUS KOMIICTCHITUH.
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Tab6muma 2

IlepedyeHb OlleHOYHBIX CpeACcTB 1O AucHHUIIMHE ""OCHOBBI AJINTHBHBIX TEXHOJIOTHil "

HaunMmenoBanue [IpencraBnenue
Ne OICHOYHOTO Kpatkas xapakrepucTuka OleHOYHOTO OLEHOUYHOTO CPECTBA B
OoC cpeacTsa CpeacTsa d0C
CpencTBO KOHTpPOJISI, OPraHW30BaHHOE Kak
creryanbHas ~ Oecelma  IIEAarorMuecKoro
YcTHBIN onpoc,  [pabOTHMKa ¢ OOydaromMMCs Ha  TEMBI, Bompocsr 1o
1 co0eceOBaHNE  (CBS3aHHBIC C M3y4aeMOW JUCIMILIMHOMN, | TeMaM/paziesiaMm
(YO) PacCYMTAHHOE HA BBIACHEHHE 00BbEMa 3HAHUM JMCUUILIMHEL
00yJaroIIerocs: Mo OMPeICICHHOMY pa3Jieny,
TeMe, IpodIeMe | T.11.
[TponyxT CaMOCTOATEIIbHOMN paboTsl
CTYJICHTa, MPEACTABIAIONUNA COOOM KpaTKoe
M3JI0KCHUE B MIHICbMEHHOM BHJIC
MOJIYYECHHBIX PE3YJIbTATOB TEOPETHUYECCKOTO
2 Pedepar aHaM3a OIpelesieHHOW HayyHOH (yueOHO- Tembl pedepaTon
(P) peaen ! Y y pepep
MCCIICOBATENIbCKOM)  TEMbI, TJ€  aBTOP
PACKpPBIBAET CyTh HCCIEIyeMON MPOOIEMBI,
MPUBOAUT PA3TMYHbBIEC TOUYKH 3PEHUS, a TAKKE
cOOCTBEHHBIC B3IJISJIbI HA HEE.
CpencTBo, MO3BOJISIONIEE OIICHUTh YMEHUE U
3 3auer (3) BIIaJICHUE 06yvqafomeroc;1 W3JIarath CyTh Bompoch! K 3auery
MmocTaBleHHOU 3a1aun. PekoMeHayercs s
OIIEHKM YMEHU U BIaJCHUN CTYJEHTOB.
HacnopT (l)OH)Ia OLHCHOYHbIX CPEACTB M0 NTUCHUIIJIUHE
« OCHOBBI AJIUTUBHBIX TEXHOJIOTHI1»
Konx OJIEMEHTHI Kontpon | Ilepuo 23701051 CrocoOs1 CpenctBa
KOMIICTCHIIMM | KOMIICTCHITUH UpyeMbIC | TUYHOCTh | KOHTPON | KOHTPOJIS KOHTPOJIS
(gactu Komrie- MOMYJH, | KOHTPOJS | 5
TEHIIVH ) paszaeinbl
(TembI)
JIACITUTLIT
HHBI
1 2 3 4 5 6 7
[K-15 CIIOCOOHOCTBIO 1-8 Texymmii | Pedepat. | 1) Yerno (V)| Temsr
IIPOEKTUPOBATH (TEK), 3auer. 2) Kommeto- | pedepaTos.
TEXHOJIOTHYECKHE [Tpomexy TEpHbIE Bompocsr k
MIPOIIECCHI (B TOYHAS TEXHOJIOTHH | 3a4eTy.
cocTaBe aTTecTaIu (KT)
aBTOPCKOTO g (ITA) o
KOJIJICKTHBA), B OKOHYaHHU
TOM YHCIIE C u
HCIIOJIb30BaHUEM cemecTpa
ABTOMATHU3HPOBAH
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HBIX CHCTEM
MHOJATOTOBKU
MIPOM3BOJICTBA

1. 3aver
Haznauenne: wucmonb3yercs Uisi MPOBEACHUS IMPOMEKYTOYHON aTTeCTalluu IO
muctuminHe «OCHOBBI aJIUTUBHBIX TEXHOIOTHID)
Croco0 KOHTPOJIA: YCTHBIE OTBETHI.

Kpurepuu ouenku:

«3a4T€HO» — 3HaHUS OTJIMYAIOTCS TJIYyOMHONW W COAEpPXKATEIbHOCTHIO, JAETCS
MOJIHBIN MCYEPIIBIBAIOIINNA OTBET KaK Ha OCHOBHBIE BOMPOCHI, TaK M HA JIOTIOJHUTEIbHBIE.
CryzaeHT cBOOOJHO BIaJCEeT HAy4YHOU TepMuHOJIOTHEeH. OTBET CTPYKTYpUPOBAH, CONECPKUT
aHaJIN3 CYIIECTBYIOIIMX TEOPHM, HAYYHBIX IITKOJ, HATIPABJICHUA M UX aBTOPOB I10 BOIPOCY,
JOTUYHO M JOKa3aTelIbHO pacKpblBaeT MpobiemMy, NpeiokKeHHYIo B Bompoce. OTBeT
XapaKkTepu3yeTcsl TIyOMHOW, MOJHOTOM M HE COACPKHUT (akTudyeckux omuOok. OTBeT
WUTIOCTPUPYETCS MPUMEpPaMH, B TOM YUCIIE U3 COOCTBEHHOM pedeBoil MpakTUku. CTyIeHT
JIEMOHCTPHUPYET YMEHHE apryMEHTHPOBAHHO BECTH JMAJIOT M HAYYHYIO JHCKYCCHIO;

«HE 3auTE€HO»  — OOHapYXXEHO HE3HaHHE WM HEMOHWMAaHHE CTYyJCHTOM
cyurHocTHOM dYactu Kypca. ConepkaHue BOIPOCOB HE PACKPBITO, JIOMYCKAIOTCS
CYIIECTBCHHBIE (AKTUYECKHE OIIMOKH, KOTOPBIC YYalTUHCAd HE MOXKET HCIPABUTH
camocTosTensHO. Ha GoMbIy o 4acTh JOMOTHUTEIBHBIX BOITPOCOB IO COACPKAHMIO 3a4eTa
CTYJICHT 3aTPYyIHSETCS 1aTh OTBET WM HE JJA€T BEPHBIX OTBETOB.

Bomnpocsl k 3auery

1. Kimaccudukaius TUCIIEPCHBIX CUCTEM 10 arperaTHOMY COCTOSIHHIO.

2. Knaccudukanms mo pasmepam 4acTHIL.

3. Knaccudukanus no mepHoctu ¢hopM AUCTIEPCHON (Ha3bl.

4. [loHaTHE aAIUTUBHBIX TEXHOJIOTUIN. VIcTOpHS pa3BUTHS aJAUTUBHBIX TEXHOJIOTHIA.

5. Marepuaisl 17151 aIITATUBHBIX TEXHOJOTUH. [IepCIeKTUBBI NX MOJyYEHHS.

6. Crepeonurorpadusi: TMOHATHE W  OPUMEPHl NPUMEHEHUS, HCIOJIb3yEMbIE
MaTepualbl.

7. MeTox  TIOCIOMHOM  HAIJIAaBKM: IOHSTHE, JOCTOMHCTBA W  HEIOCTATKH,
WCIIOJIb3yEMbI€ MaTEpUAJIbl, MPUMEPHI MPUMEHECHUS.

8. CrpyiiHas mneyaTh: TMOHSTHE, JOCTOMHCTBA M HEJOCTATKH, HCIOJb3yEMbIC
MaTepuaibl, MPUMEPbl TPUMEHEHHUS.

9. Texnosiorust yazepHoro cmnekanusi (SLS), moHsTHE, JOCTOMHCTBA W HEIOCTATKH,
HCIIOJIb3yeMbI€ MaTepUalIbl, MPUMEPHI MPUMEHEHUS.

10. Texnomnorus nazepHoro crekanus (DMLS), noHsTre, JOCTOMHCTBA U HEJOCTATKH,
UCIIOJIb3YEMbIC MAaTEpHUAIIbl, TPUMEPHI MPUMEHEHUS.

11. CenexktuBHOe NazepHoe criekanue (SLM), nmoHsaTue, JOCTOMHCTBA U HEJOCTATKH,
UCIIOJIb3YEMbI€ MAaTepUAIIbl, TPUMEPHI MPUMEHEHUS.
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12. JIazepnoe Hanecenue meramwioB (LMD), noHsitue, 1OCTOMHCTBA U HEJOCTATKH,
MCIIOJIb3yEMbI€ MAaTEpUAJIbI, MTPUMEPHI MPUMEHEHUS.

13. DnexktponHo-nyueBas 1iaBka (EBM), moHsiTMe, MOCTOMHCTBA U HEIOCTATKH,
UCIIOJIb3YEMbIE MATEPHUAIIBI, TPUMEPHI IPUMEHEHUS.
14. TlocnoitHoe M3roTOBIEHHE O0BEKTOB M3 JIMcTOBOro Marepuana (LOM), nousarue,
JOCTOMHCTBA U HEJIOCTATKH, UCIIOJIb3YEMbIE MATEPUAJIbI, MPUMEPHI IPUMEHEHUS.
15. Vcnionb3oBaHue aJIUTUBHBIX TeXHOJOTHI. COCTOSHUE aJJUTUBHBIX TEXHOJOTHUM
B MUDE.

16. ATtrecranust 000pyI0BaHUS U MAaT€PUATIOB aIUTUBHBIX TPOU3BO/JICTB.

17. ®r3MKO-MEXaHHUYECKHE CBOMCTBA MATEPUANIOB JUISl AJAJAUTUBHBIX TEXHOJIOTHH, B
TOM YHCJIE€ 1 HAHOCHUCTEM.

18. ®dyHKIHMOHAIBHBIE MATEPUAJIBL: ONIPEAEIICHNUS U IOHATHUS, IPUMEPHI.

19. IIpoexTupoBanue (HyHKIIMOHATBHBIX MaTepUANIOB IS aJAUTUBHBIX MPOU3BOJICTB
(MoaMMepHbIE KOMITO3UTHI U TBEP/IbIE TOPOILKH).

20. MeToasl CTaHIAPTHBIX HWCHOBITAHUM MCIOIB3YEMbBIX MATEpPUAIOB M TOTOBBIX
15631 (110505 8

21. [lepcriekTUBBI pa3BUTHA AIIUTUBHBIX TEXHOJIOTU B Poccuu.

22. HanmonanpHble cTaHmapTthl Poccuiickoit deneparuu B 00JaCTH QI IUTHBHBIX

TEXHOJIOTUH.

4. Tembl pedepaToB

1. Matepuainst aiigs FDM nedatu. OcHOBHBIE pa3HOBHIHOCTH, CBOMCTBA M 001aCTH
IIPUMEHEHUS.

2. Marepuansl 111 SLA nedatu. OCHOBHbIE pa3HOBHIHOCTH, CBOMCTBA U 00JIaCTH
IIPUMEHEHMUS.

3. Mexannueckue cBoiicTBa MarepuaiioB it FDM nevatu.

4. KoMITO3UIIMOHHBIE MAaTEPUANIBI U1 U3TOTOBJIEHUS U3AEIUM IO TEXHOJIOTUU SLM.
OCHOBHBIE Pa3HOBUIHOCTH, CBOMCTBA U 00JIACTH IPUMEHEHUSI.

5. Ilonumepuble Marepuanbl At 3D medatu: BapuaHTbl WCIIOJHEHHUS, TPUMEPBHIL,
MEPCIIEKTUBBI.

6.TexHomoruyeckuii  mpouecc  MNOodydyeHUs  (YHKIMOHAIBHBIX  MAaTE€pUasoB
aAIUTUBHOIO MPOU3BOACTBA.

7. TexHONOrMYEeCKUH MPOLECC TMOMYyYEeHHUS] MOPOIIKOOOPA3HBIX METATUTMYECKUX
CIUIABOB.

8. TexHonormyeckuii MpoUECC TMOJYyYEHUS MOPOUIKOOOPA3HBIX KEPAMHYECKUX
MaTepHUaJIoB.
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