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1. IEJIX OCBOEHUSA JUCIHUIIJIMHBI

1.1{Llenb ocBOEHUS QUCHUILUIMHBI 3aKIIOYAETCS B 3HAKOMCTBE C CAMBIMU [IEPEJOBBIMU HOAX0AMHU K IPOEKTUPOBAHUIO U
IIPOM3BOJICTBY JieTalell 1 KOHCTPpYKIUH. [IprHoOpeTeHHBIH ONBIT TO3BONUT — PEIIaTh pa3iIMIHbIC HHKEHEpHbIE 33 a9l Ha
BBICOKOM yPOBHE M C(POPMHUPYET aKTyaJbHBIE i BOCTPEOOBAHHBIC KOMITCTEHITHH.

2. MECTO JUCIIMIIJINHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIL: |BI.0.03

2.1| TpeboBanus K NpeABAPUTEJIbHOI MOATOTOBKE 00yJaIOIIETOCs

2.1.1|Mcropust 1 METOOIOTHS HAYKH

2.1.2|OcHOBBI HayYHBIX UCCIIEIOBAHUH B 007aCTH (DM3HKO-MaTEMaTHYECKUX HAYK

2.2| IncuMniIMHbBI H MPAKTHKH, JJIsI KOTOPBIX OCBOEHHE JAHHOI JUCIMILIHHBI (MOAYJIs1) HEOOX0AMMO KAK
npeauIecTByomee:

2.2.1| Texunonoruu hadpuk Oyaymiero

2.2.2|BeruncnurensHas Gpu3MKa ¥ KOMITBIOTEPHBIN HH)KHHAPHHT

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHUS JUCIIUTLIMHEI
(MOJIYJIST)

OIIK-4.1: OueHuBaeT pe3yJibTaThl HAYYHBIX HCCJIEI0BAHMIT B 00J1aCTH cBOeii MPodeccHOHANBHOI 1eATeJbHOCTH

OIIK-4.2: ApryMeHTHPOBaHHO omnpeaeiseT chepy BHepeHHs Pe3yJILTATOB HAYYHBIX HCCJIeI0BAHUI B 00J1aCTH CBOEit
npodeccnoHaILHOM AeATeJJLHOCTH

YK-1.3: KpuTnuecku oneHHBaeT HAJEKHOCTh HCTOYHMKOB HHGopMaun, padoTaeT ¢ NPOTUBOPEYHBOii HHpoOpMauei u3
PAa3HBIX HCTOYHUKOB.

B pe3yabTare OCBOCHUS TUCHHUIIVIMHBI oﬁyqaloumﬁcn JOJIKCH

3.1|3unaTh:

3.1.1|4TO TaKOE aJIMTHBHBIC TEXHOIOTUH, KAKOBBI UX 0COOCHHOCTH, 1 Kak 3D neuaTh MOXeT ObITh MOJIE3HA B TIPOU3BOJICTBE
COBPEMEHHOI KOHKYPEHTOCITOCOOHOH MPOIYKIIUH.

3.2|Ymern:

3.2.1|mpoexTupoBaTh JeTai ¥ COOpKH B mporpaMmHuoi cucreme Autodesk Fusion 360;

3.2.2|BBINONHATE PacyeThl IPOYHOCTH U3/EIHH ¢ IpuMeHeHneM cucreme Altair Inspire;

3.2.3| BBINOJHATH TOMOJOTMYECKYHO ONTHMH3AIMK ¢ IpUMeHeHreM cuctembl Altair Inspire;

3.2.4|momenupoBath auThe MeTaiutoB B cucreme Altair Inspire Cast.

4. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJIMHBI (MOY JIS)

Kon HaumenoBanmue pazjienoB u tem /Bujg | Cemectp / | Uaco | Komneren- | Jluteparypa [Ipumeuyanue
3aHATHA 3aHsTus/ Kvbe 107011

Pazgen 1. KomnbrotepHoe
npoexTupoBanune B Autodesk Fusion

360
1.1 3nakoMcTBO ¢ HTEpdeiicom Autodesk 2 1 OIIK-4.1 |[JI1.3 JI1.5J12.4
Fusion 360 /JTex/ OIlK-4.2 2.6
5132
1.2 IpoextupoBanue aeranei B Autodesk 2 4 OIIK-4.1 |[JI1.3 JI1.5J12.4
Fusion 360 /JTex/ OIlK-4.2 2.6

0192




1.3 IpoextupoBanue aeraineit B Autodesk 6 OIIK-4.1 |JI1.3J11.5712.4
Fusion 360 /ITp/ OIIK-4.2 JI2.6J13.1
31 32
1.4 IMpoexrupoBanue coopok B Autodesk 3 OIIK-4.1 |JI1.3J11.5712.4
Fusion 360 /JIex/ OIIK-4.2 2.6
3192
15 IMpoektupoBanue coopok B Autodesk 6 OIlK-4.1 |JI1.3 JI1.5]12.4
Fusion 360 /TIp/ OIIK-4.2 JI12.6J13.1
31 32
1.6 Pennepunr u annmanuu B Autodesk Fusion 2 OIIK-4.1 |JI1.3 J11.5J12.4
360 /JIex/ OIIK-4.2 J12.6
31 52
1.7 Pennepunr u annmanun B Autodesk Fusion 2 OIIK-4.1 |JI1.3 J11.5712.4
360 /TIp/ OIIK-4.2 JI12.6J13.1
31 52
1.8 KommnberorepHoe NpoeKTHpoBaHue B 16 OIlK-4.1 [JI1.3J11.5J12.4
Autodesk Fusion 360 /Cp/ OIIK-4.2 YK J2.6
-1.3 2132
Pa3nen 2. AlAMTHBHBIE TEXHOJIOTHH
2.1 BBeznenue B aAIUTUBHOE NIPOU3BOACTBO U 2 OIIK-4.1 [JI1.2J11.3JIL.5
FDM-nieuats /Jlex/ OIIK-4.2 |JI1.6J12.3 J12.4
JI2.5 J12.6
31 52
2.2 Ioaroroska monenu k 3D-neyatu /JIex/ 2 OIIK-4.1 |JI1.3J11.5]12.4
OIIK-4.2 J12.6
31 52
2.3 Ionroroeka moaenu k 3D-neyaru /TIp/ 2 OIlK-4.1 [JI1.3 JI1.5J12.4
OIIK-4.2 JI12.6J13.1
31 32
24 [IpoexkTrpoBaHue O aJIMTHBHOE 1 OIlK-4.1 [JI1.3 JI1.5]J12.4
MPOU3BOACTBO /JIex/ OIlK-4.2 J12.6
31 32
25 [IpoexkTrpoBaHue MO aJIMTHBHOE 1 OIIK-4.1 [JI1.3J11.5712.4
rpou3BoacTBO /TIp/ OIlK-4.2 JI2.6J13.1
3132
2.6 AnutuBHbIC TexHONOrUH /Cp/ 16 OIIK-4.1 [JI1.3J11.5712.4
OIIK-4.2 YK J12.6
-1.3 3132
Paznen 3. KomnbloTepHblil HHAKUHUPUHT
u pacyernl nmpouHocTu B Altair Inspire
3.1 OCHOBBI CONIPOTHBJICHUS] MATEPHAJIOB, 3 OIlK-4.1 [JI1.3 JI1.5]12.4
BBEJICHUE B TEOPHIO YIIPYTOCTH M OCHOBBI OIlK-4.2 J12.6
METO/1a KOHEYHBIX dJ1eMeHTOB /JIex/ D132
3.2 Pacuerst mpounoctu B Altair Inspire /Jlex/ 4 OIlK-4.1 |[JI1.3 JI1.5]12.4
OIIK-4.2 J12.6

01 92




3.3

Pacuerst npounoctu B Altair Inspire /ITp/

OIIK-4.1
OIIK-4.2

JI1.3 JI1.5]12.4
JI2.6J13.1
01 92

3.4

Pacuers npounocrtu B Altair Inspire /Cp/

16

OIIK-4.1
OIIK-4.2 YK
-1.3

JI1.3 JI1.5]12.4
J12.6
01 92

Paznen 4. IIpoexTHpOBaHHe HA OCHOBE
ONTHMU3AINHU M TeHePATHBHOI' 0
nau3aiina B Altair Inspire

4.1

TeOpeTI/I'-IeCKI/IC OCHOBBI OIITUMU3AlINH

/Jex/

OIIK-4.1
OIIK-4.2

JI1.1J11.3J11.4
JI1.5J12.2 J12.4
JI2.6
2192

4.2

Tomnonornyeckas onrumusanus B Altair
Inspire /Jlex/

OIIK-4.1
OIIK-4.2

JI1.1J11.3J11.4
JI1.5J12.2 J12.4
JI2.6
2192

4.3

Tomnonornyeckas onrumusanus B Altair
Inspire /TIp/

OIIK-4.1
OIIK-4.2

JI1.1J11.3J11.4
JI1.5J12.2 J12.4
JI2.6J13.1
2192

4.4

Tonorpaduueckas ontumuzanuys /JIex/

OIIK-4.1
OIIK-4.2

JI1.1J11.3J11.4
JI1.5J12.2 J12.4
J12.6
01 52

4.5

Tonorpaduueckas ontumusanms /T1p/

OIIK-4.1
OIIK-4.2

JI1.1J11.3J11.4
J1.5J12.2 J12.4
JI2.6J13.1
01 52

4.6

OnrumMusanms ToauH /JIex/

OIIK-4.1
OIIK-4.2

JI1.1J11.3J11.4
J1.5J712.2 J12.4
J12.6
01 02

4.7

Onrumusanus oy /Tp/

OIIK-4.1
OIIK-4.2

JI1.1J11.3J11.4
JI1.5]12.2 J12.4
J12.6J13.1
0192

4.8

MonenupoBanue KuHeMaTuku /JIex/

OIIK-4.1
OIIK-4.2

J1.1J11.3J11.4
JI1.5]12.2 J12.4
J12.6
0192

4.9

MonenupoBanue kuaematuku /TIp/

OIIK-4.1
OIIK-4.2

JI1.1J11.3J11.4
JI1.5]12.2 J12.4
J12.6J13.1
0192

4.10

IIpoeKTHPOBaHIE HA OCHOBE ONITHMH3AIHH
U reHepaTuBHOrO qu3aitna B Altair Inspire
/Cp/

16

OIIK-4.1
OIIK-4.2 YK
-1.3

JI1.1J11.3J11.4
JI1.5]12.2 J12.4
J12.6
01 92




Pa3pgeu 5. OcHOBBI MaTepHAaJIOBeIeHUS
¥ MOJeJIMPOBAHUS JIUThSI METAILIIOB B
Altair Inspire Cast
5.1 CrpykTypa u cBoiicTBa MaTepuaiion /JIek/ 2 2 OIlIK-4.1 |JI1.3 JI1.5J12.1
OIIK-4.2 2.4 J12.6
3152
5.2 Bsenenue B murhe MeTaios /JIek/ 2 1 OIIK-4.1 |J11.3 JI1.5]12.4
OIIK-4.2 J12.6
3152
5.3 MonenupoBaHust IUThs MeTaIoB B Altair 2 2 OIIK-4.1 |JI1.3J11.5J12.4
Inspire Cast /JTex/ OIlK-4.2 J2.6
31 52
5.4 MonenupoBaHust IUThs MeTaiIoB B Altair 2 3 OIIK-4.1 |JI1.3 J11.5]12.4
Inspire Cast /TIp/ OIlK-4.2 J12.6J13.1
2152
55 MozenupoBanus JuThs MeTaiuios B Altair 2 16 OIIK-4.1 [JI1.3 J11.5J12.4
Inspire Cast /Cp/ OTIIK-4.2 VK J2.6
-1.3 2152
5.6 /KonTp.pab./ 2 9 OIIK-4.1 [JI1.3J11.5712.4
OIIK-4.2 J12.6
21 52
5.7 /Ox3amen/ 2 27 OIIK-4.1 [JI1.3 JI1.5J12.4
OIIK-4.2 VK J12.6
-1.3 31 52

5. OIEHOYHBIE CPEACTBA

5.1. OueHo4HbIe MaTepuaJjJbl IJIl TEKYIIEro KOHTPOJIA U l'lpOMe?KyTO'lHOﬁ aTrecTanuu

Hpeﬂ,CTaBﬂeﬂbI OTACJIbHBIM JOKYMEHTOM

5.2. OueHo4HbIE MaTepuajbl JJisi AMArHOCTHYECKOI0 TECTUPOBAHUSA

Hpe,HCTaBJ'IeHLI OTACIIbHBIM JOKYMEHTOM

6. YYHEBHO-METOJNYECKOE H UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomenayemas auteparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTENH 3ariaBue MzparenscrBo, rog | Koanu-Bo

JI1.1 |Cepruk L.H., OnTuMu3anus METAUNINIECKIX KOHCTPYKITHH ITyTeM Moscow: ACB, 1
Anexcelines A.B. 3BOJIIOIIOHHOTO MOJICIIMPOBAHHUS 2012, 31eKTpOoHHBII
pecype

JI1.2 |Baneros B.A. AJUTUTHBHBIC TEXHOJIOTHH (COCTOSHHE U TIEPCIICKTHBHI ): Cankr-IlerepOypr: 1
yueOHOe Tocodue YuuBepcurer
HNTMO, 2015,
SJIEKTPOHHBIN

pecypc




ABTOpBI, COCTABUTENN 3arnaBue W3pnatensctBo, ron | Kommya-Bo
JI1.3 [Ocrsaxos 0. A. IpoextupoBaHue neTaneii 1 y3JI0B KOHKYPEHTOCIIOCOOHBIX Mocksa: Jlans, 2013, 1
MaIluH 3NIEKTPOHHBIH pecype
JI1.4 |Ctpyuenkor B. €. JuckperHas ontumuszanusa. Monenu, MeTobl, arOPUTMBI Mocksa: €7? 1
pelIeHnst IPUKIIaIHBIX 3a1a4: Y4eOHoe mocodne 311aTETBCTBO
"COJIOH-IIpecc",
2016, snmeKTpOHHBIH
pecype
JI1.5 |Topbatiok, C. M., KoHcTpynpoBanue MavH 1 000py10BaHUs MeTaTypruaeckux [ Mocksa: 1
Kawmenes, A. B. npou3BoCcTB. OCHOBBI TPEXMEPHOIO aBTOMAaTH3MpoBaHHOrO  |V3natenbekuii JJom
KOHCTPYUPOBaHMS JieTaneil U y3/10B MallliH ¢ ucnons3opanuem |MUCuC, 2008,
nporpammsr Autodesk Inventor. U.1. TpoektipoBaHue JIeTaeii: | 3JIeKTPOHHBIN pecype
yuebHOe rocodue
JI1.6 |KpaBuenko, E. I, AIUTHBHBIE TEXHOJIOTHY B MaIIHHOCTPOEHUH: yueOHOe Komcomonbck-Ha- 1
Bepemaruna, A. C., rmocooue Awmype:
Bepemarus, B. 1O. Komcomonbckuii-Ha
-Amype
roCyJapCTBEHHBII
yHuBepcurer, 2018,
ANIEKTPOHHBIH pecypc
6.1.2. [lonoJiHNTEIHLHAS JIUTEPATYPA
ABTOpBI, COCTABUTENHN 3arnaBue WspatensctBo, ron | Kommu-Bo
JI2.1 [Tepacumona A. A. MareMaTrueckre METO/Ibl B MHKWHUPUHTE MeTaTypruiaeckoro|Mockaa: 1
obopynoBaHus ¥ TexHonoruid: Kypc neximid Wznatensckuii lom
MHUCuC, 2017,
3JIEKTPOHHBIN pecypc
JI12.2 [T'py6srii C. B. OnTumu3zanys MexaHU4eCKoi 00paboTKU: y4eOHUK Cankr-IlerepOypr: 1
Jlans, 2019,
3JIEKTPOHHBIN pecypc
JI2.3 |l'anuHOBCKHit A. J1., AIIMTYBHBIE TEXHOJIOTUY B IPOU3BOACTBE U3IEIUN Mocksa: KOpaiir, 1
Tony6eB E. C., a’POKOCMHUYECKOM TEXHUKH: YueOHOe mocodue Jiisi By30B 2020, 351eKTpOHHBII
Kobepuuk H. B., pecypce
dunumonos A. C.
J12.4 |Cenpix, JI. B. ITporpeccuBHOE TEXHOIOTHUECKOE 000PYI0BaHUE: YUeOHOE Mocksa: 1
nocooue Uz natenbekuii Jlom
MUCuC, 2017,

SIIEKTPOHHBIN pecypc




ABTOpBI, COCTABUTENH 3arnaBue W3narensctBo, rox | Komma-Bo
JI2.5 |AnTOHOBa, B. C., AJTUTHBHBIE TEXHOJOTHH: Y4eOHOE Tocooue Cankr-TlerepOypr: 1
Ocosckas, U. 1. CaHkT-
IMerepOyprexmit
roCyIapCTBEHHBIN
YHHBEPCHUTET
TPOMBIIIIICHHBIX
TEXHOJIOTHH U
nu3aiiHa, 2017,
3JEKTPOHHBIN
pecype
JI2.6 |Yepnasckuii C.A., Kypcosoe npoextupoBanue feraneil MamuH: YuebHoe nocodue|Mocksa: OO0 1
Bbokos K.H. "Hayuno-
W31aTENbCKUHN IIEHTP
NHOPA-M", 2021,
3JIEKTPOHHBIN
pecype
6.1.3. MeTroauueckue pa3padoTku
ABTOpBI, COCTABUTENN 3arnaBue WspatensctBo, rox | Komuu-Bo
JI3.1 |Hanunrep B. A, Hndopmarrka u MaTeMaTHKa. Perienyue ypaBHeHUH U Mocksa: 1
Cumonxenkos C. 1. onruMusanys B mathcad u maple: YueOHuK U npakTuKym WznatenscTBO
IOpaiir, 2019,
3JIEKTPOHHBIN
pecype
6.2. ITepeuenn pecypcoB HHGOPMAIIMOHHO-TEJIeKOMMYHUKAIMOHHO# ceTH "MHTepHer"
D1 |UII "Lentp xommsroreproro nmkunupunra" CIIGITY URL: https:/fea.ru/article/videogalereya
22 |Altair Engineering, URL: https://www.altair.com/manufacturing-applications/
6.3.1 IlepeuyeHb NPOrpaMMHOro 0GecedeHust
6.3.1.1|{ITaker npurnaausix mporpamm Microsoft Office
6.3.1.2|Onepanunonnas cucrema Windows
6.3.2 [lepevyens nHGOPMAIUOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1|http://www.garant.ru MadgopmaiieonHo-1paBoBo#t moprtain I'apanT.py
6.3.2.2|http://www.consultant.ru/ CripaBouto-npaBoBas cucrema Koncynsrant ITmroc
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JTUCHUIIJIMHBI (MOAYJIS)
7.1|YueOHas aynmuTOpus ISl POBECHHUS 3aHITHI JICKIIMOHHOTO THIIA, 3aHATHI CEMHUHAPCKOTO TUIIA (JTAOOpAaTOPHBIX 3aHATHI),

IPYIIOBBIX U HHIMBUIYATbHBIX KOHCYIBTALMH, TEKYIEr0 KOHTPOJIS M IIPOMEKYTOYHON aTTECTALUK OCHAIICHA: KOMIUICKT
CTEIUAIM3UPOBAHHON y4eOHOW MeOe, MapKepHas (MeJIoBasi) 10CKa, KOMIUICKT IIEPEHOCHOTO MYJIbTUMEIUHHOTO
000pyIOBaHUsI - KOMITBIOTEP, IPOSKTOP, MPOCKIIMOHHBIN SKPaH, KOMIIBIOTEPBI C BO3MOXKHOCTBIO BbIX0oaa B MIHTepHET u
JOCTYIIOM B 3JICKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBaTenbHylo cpeny. ObecniedeH 10cTyn K cetu VHTepHeT u B
JNEKTPOHHYIO HH()OPMAIIMOHHYIO CPEIy OpraHHU3aIUH.




