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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBIMM C TPEBOBAHUAMMU ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA30OBATE/IBHOI'O CTAHJAPTA BBICIHIET'O OBPA3OBAHUSA (®I'OC BO)

24.04.05 /IBurare/nu 1eTare/IbHBIX anmnaparoB
roz Habopa rpymmsr: 2024

IIporpammy cocraBuu:

Kadenpa A8 IBUTATEJIM 1 DHEPI'OY CTAHOBKMN JIETATEJIBHBIX
ATITIAPATOB
Kupmyn AHToH FOpheBuY, cTapiuyii npernozasaresb

Kadenpa A8 IBUTATEJIN 1 DHEPT'OYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
JleBuxuH ApTreM AJleKCeeBHY, K.T.H., OIeHT, 3aBeIyIOI1i Kadeapoit

IMporpaMma paccMOTpeHa
Ha 3acefilaHuu Kadeapbi-pa3paboTurka
paboueii mporpammbl A8 IBUTATEJIU U DJHEPT'OY CTAHOBKMU JIETATEJIBHBIX ATITIAPATOB

3aBepytomuii Kadenpoii Jlepuxud A.A., K.T.H., [JOLI.

ITporpaMma paccMoTpeHa
Ha 3aceZlaHU¥ BBIMyCKaroIel Kadepbl

A9 IVTABMOTA30JUHAMMKA U TEIVIOTEXHUKA

3aBepytomuii kKadenpoit Terepuna U.B., K.T.H., JoLI.




PABOYAA ITPOT'PAMMA INCIIAIVINHBI
IMMPOEKTUPOBAHUE C IPUMEHEHVEM AJJJ/IMTUBHBIX TEXHOJ/IOT U

Pa3pesnbl padoueii mporpamMmel

1. HEJIV OCBOEHIA OJUCHUITJINHBI

2. MECTO JUCLHUITVINHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEP)XAHUME NJUCHUIT/IVHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA JUCLHUIT/IVMHBI

5. YYEBHO-METOIMYECKOE 1 ”TH®OPMALIMOHHOE OBECIIEYUEHWE JUCLHUIT/IVMHBI
6. MATEPMAJIBHO-TEXHMYECKOE OBECIIEYEHME JUCHUITJINHBI

ITpunoxeHus K padoueii mporpaMme JHCIUIITUHBI
¢ [Ipunoxenue 1. AHHOTaLUs paboueil MporpamMMeI

e [Ipunoxenue 2. TexHosoruu u Gopmbl 00yueHUs
o [lpunoxenue 3. @oH/BI OLEHOUHBIX CPE/CTB



1. OEJIM OCBOEHMA JVCHUITVINHBI

Llesbto oCcBOEHUS JUCLIMIUIMHEI SIB/IsIeTCsl OPMUpPOBaHMe CIeYIOIMX KOMITETeHINI:

[ICK-2.04 — crnocobHOCTh TPOBOAWTH pPabOThHI, aHAMM3UPOBATh W 0000IIAaTb pe3ynbTaThl 110 YUCIEHHOMY
MO/Ie/TMPOBAHUIO Ta30/jMHAMHUUECKUX U Tell7I000MeHHBIX IIPOLieCCOB B /IBUrare/six M SHeproycTaHoBKax JIA, a Taxoke
Ha3eMHBIX SHEPTeTUYECKUX YCTAHOBOK Ha 0a3e aBUALIMOHHBIX U PAKETHBIX [IBUTraTesIei

@DOpMUPOBAHUIO KOMITETEHLMH CITyKUT JOCTH)KEHHUE C/IEAYIOLIUX Pe3y/IbTaToB 00pa3oBaHus:
IICK-2.04

3HAHUS:

3HaeT OCHOBHbIE METO/bl U MaTepyasibl U3rOTOB/IEHUS JieTalel Mo aJJUTUBHBIM TeXHOJIOTHUSIM

3HaeT NPUHLMMBI (JOPMUPOBAHUS YIPAB/SIOUMX NPOrpaMM [ijisl U3TOTOB/IEHUsI CIIPOEKTHPOBAHHOIO W3Zleusl B
CAM-cucreme

Bupbl  afAWTHBHBIX  TEXHOJIOTMH, TEXHOJOTWYeCKWe BO3MOXXHOCTH W OTpPaHUUEHHS  aAJUTHBHOTO
(dopmoobpazoBaHust

IMopsimok mpeobpa3oBanust Qaiinos, creHepupoBanHeix B CAD cucteme B Gaii/ibl, NMPUMEHsSEMbIE CUCTEMOMN
yTIpaB/IeHusI MallIMHHOTO aiJUTUBHOIO IIPOX3BO/ICTBA;;

YMeHus:

@opmupyeT yrpas/sitolljiie IPOrpaMMBl /1/1s1 U3TOTOB/IEHUS CIIPOeKTUPOBaHHOro nsfienusi B CAM-cucreme

Ymeet TpaHcivpoBarth JaHHble Mexxay CAD u CAE cucremamuy;

HABbIKU:

ITopgroraBmuBaetr CAD-mogens a1 agauTUBHOrO nporssogcrea JCE

ITpeobpa3oBeiBaeT daiibl, crenepupoBadHbie B CAD cucteme B (alisibl, IpUMeHsieMble CUCTEMOW YIIpaB/IeHUs
MAILMHHOTO aAiJUTHBHOIO TIPOM3BO/ICTBA

Hanoxenue rpannunbix yciaosuii (CAE).
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2. MECTO ANCIIMIVIMHBI B CTPYKTYPE OOII BO

Jucipnmiaa IPOEKTUPOBAHUE C IPUMEHEHUEM AJIIUTUBHBIX TEXHOJIOT UM sensercs
JVMCLUIUTMHON YacT, ¢popMupyeMoii ydacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, IporpamMMe! IIOArOTOBKU
110 HarpasieHuto 24.04.05 [lguzamenu nemame/nbHbIX annapamos.

Copep>kaHie JUCLUIUIMHBL SIB/ISIETCS JIOTMUECKUM mpofo/bkeHreM gucuurivd: MOJE/IMPOBAHUE C
IMPUMEHEHWEM CAD/CAM/CAE-CUCTEM.

CopeprkaHue NUCLIMIVIVHBI SB/SETCS OC‘!-IOBOI\/'I Anst ocoennst gucunmH: IIOAN'OTOBKA K ITPOLERYPE
SAIIINTHBI N 3AIOIUTA BBIIIYCKHOUMN KBAJIM®GUKAIIMOHHOU PABOTBHI, IIPEJAUIIVIOMHASA
IMPAKTUKA, TEXHOJIOTTYECKAS ITPAKTHUKA.

[TpesBapuTebHbIe KOMIETEHUY, CHOPMUPOBaHHbBIE Y 00yJaroIjerocs 0 Hauasia U3y4eHus JUCLATUIMHBL:

¢ TIK-94 — criocobeH K yrpaB/ieHH0 HHbOPMaLel U JaHHBIMH, TTOUCKY UCTOYHUKOB MH(OPMAIUU 1 JAHHBIX,
BOCIIPUSITHIO, aHA/IK3Y, 3aIIOMUHAHMIO U Tlepejade MH(OpPMaLY C UCTI0/Tb30BaHeM LIU(POBBIX CPEACTB, a TaKXKe C
TOMOIIIBIO a/ITOPUTMOB TIPU PaboTe C MOTyUeHHBIMU U3 Pa3/IMUHBIX NCTOYHUKOB [JAHHBIMU C 11e/TbI0 3()(HeKTUBHOTO
WCTIO/Tb30BaHUsI TTOJTyYeHHOW WH(OPMALUK Jis PelileHus 3aau

¢ [ICK-2.02 — CriocobeH npoBoJuTh pabOThI 10 BEIUMCIUTE/TBHOMY MOZIE/TMPOBAHUIO TEMJI0O00MeHa U3zienni
aBMAL[MOHHOW M PAKETHO-KOCMHMUECKOW TeXHUKH, aHaIU3UPOBaTh U 000011aTh pe3y/bTaThl

e TICK-2.03 — CriocobeH K npodecCHoHaIbHOM SKCIUTyaTallii COBPEMEHHBIX TIPUK/IAIHBIX POrPaMMHBIX CPE/ICTB
BBIUMC/IUTE/IEHOTO MOZle/TMPOBaHMs MPOLIeCCOB TeljioMaccornepeHoca



3. CTPYKTYPA U COAEPXXAHUME JUCHUII/INHBI

O6111ast TPYZ0eMKOCTh JUCLIUILIMHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copepxanue (JUAAKTHKA) AUCHHUILIMHbBI

AypuTOpHBIe 3aHATHSA N
B KOHTaKTHOH (hopme E &
o 2= S
o 3! = g 5 | &g
& = HaumeHoBaHMe pa3s/e/ioB H AMAaKTHYECKHX eJUHHIY = =] E g § H E <] 5
< 2 g g g EE | B 2
8 = o 3 EE g5
A = §% | 2% 3
g | S%| 3
4
¢
=
Paspen 1. CAD/CAE/CAM cucremsl. l'eomeTpuyeckoe MoaenupoBanue 06beMubIx Tea B CAD -
6 11 cucreme. Beezienne. Kinaccudukanus u obnacts npumeHennss CAD/CAE/CAM cucrem. 2 2 0 2 0 15
TeomeTpruecKoe MogepoBaHure 00bemMHbIx e B CAD - cucteme.
Pazpen 2. P 3ajia4y MH 0 aHA/IN3a MeTO/10M KOHeYHbIX 3/1eMeHToB B CAE-
6 1 cACTeMax. HOCTPDEHI/IE PacueTHbIX CEeTOK. HaCTpOP‘lKP{ peliarens A1 pelleHus 3a1ia4 B CTaL[HOHapHOﬁ 4 4 0 4 0 15
1 HeCTaLMOHAPHOM TO0CTaHOBKe. AHa/IN3 1 0TOOpa)keHHe pe3y/ibTaToB pacyeTa B 3a/ayax
CTaLjMOHAPHOM M HeCTaljMOHApPHOM TIOCTaHOBKe.
Paspen 3. Mctopusi ¥ K1accHUKALUA ajAUTHBHBIX TeXHOJI0rMH. VICTOpust aA/JuTUBHOTO
6 11 ripon3BozicTBa. OCHOBHBIe MOHATHS. TepmuHbl 1 onpefienenus. Knaccudukarnus. CpaBHUTe/BHbIE 15 3 3 0 12 20
XapaKTepHUCTUKH TEXHOJIOTHHA.
PEBJZ(E}I 4, A}:UZ(HTMBHI:IE TEeXHOJ/IOTHH. MaTepl/Ia}ﬂzl, TIpUMeHsieMble B al/JUTUBHOM IPOU3BO/CTBE.
6 11 OcoGeHHOCTH MeYaTy pa3/IMYHbIME Marepranamu. [Tocto6paboTka U KOHTPOJIb U3LeIHi, 27 7 5 2 20 20
M3rOTOBJIEHHBIX aJAUTHBHbIMA METOJaMHU.
6 11 Paspen 5. CAM - cucremsl. O630p CAM - cUcTeM Aist 3D neuaru. IToAroToBKa yrpap/stommx 60 18 9 9 4 30
nporpamm B CAM - cucreme. [Teuats u3genuii Ha nonuMepHoM 3D npuHTepe.
Bcero 3a 11 cemecTp 108 34 17 17 74 100
Bcero no AucUUNIMHe 108 34 17 17 74 100
3.2. AyAuTOpPHBII NPAaKTUKYM
N OoneMm,
o
i Homep u HaumeHoOBaHMe pa3jesia JUCIUILIAHbBI Tema npaKTU4eCKOro 3aHATHA ayp.
4acoB
Paspen 1. CAD/CAE/CAM cucremsl. [MpakTrueckas 0TpaboTKa CO3qaHus 00BEMHBIX
1 |TeomeTpuueckoe Moje/TMpOBaHue 00bEMHBIX Te/l B [Mo/ie/iel ¥ HaBbIKOB TpaHc/siyi B CAM u CAE 2
CAD - cucreme. CUCTEMBI
2 Pa3pen 2. PelieHue 3a/jau MH>KeHePHOTo aHanmu3a | [IpakTuueckast 0TpaboTKa MpoBeieH!s] UNC/IEHHOTO 4
MeTOJ0M KOHeuHbIX 371eMeHTOB B CAE-cucremax. |mogenvposanust B CAE cucreme
3 3HAKOMCTRBO C YCTPOWCTBOM U MPUHLIATIOM PabOThI 1
3D npuHTepa.
Pasgen 4. AjiUTUBHBIE TEXHOJIOTUH. P P -
4 [MocTobpaboTKa M3/e/nii, U3rOTOB/IEHHBIX 1
aZiIUTUBHBIMU MeTofjaMU. KOHTpOJTb U3fenuii.
5 Pa6ora B CAM - cucreme st 3D meuatu 2
dopMypoBaHUe YIIpaBJisitoleii mporpammbl 3D
6 . 3
Pa3pen 5. CAM - cuctemsl. Mozienu Ha revats B CAM cucreme «ciarncep»
7 Pab6ota Ha nonmumepHoM 3D mpuHTepe. ITeuats 4
n3[ennil.
Bcero 3a 11 cemectp 17
3.3. CamocTrosTenbHas padora crygenta (CPC)
Ne Homep u HauMeHOBaHuUe pa3jesa O0nbeMm,
Cojep:kaHue yue0HOro 3aaHus
n/n JMCLUIUIUHBL 4acoB
1 Pazgen 3. Vicropus 1 KinacCUpHUKaIUs W3yueHrie 0CHOBHOM U [JOMIOJTHUTETEHOW JIUTEpPaTyphl M0 12
afTUTUBHBIX TEXHOJIOTHH. TeMe paszera.
2 IToaroroBKa MHAMBUAYaABHOTO AOK/Ia/a 12
3 Pazgen 4. ABIUTUBHBIE TEXHOIOTHH. V3yueHne 0CHOBHOM U [OTIOJTHUTEIBHOU IUTEPaTyphI 110 8
Teme pasfeJia.
4 OnTuMuU3alus paHHee CO3Z[aHHOM MOZesTH 110/, BO3MOKHOCTH 12
3D neuaru
IloaroToBKa OTUETHBIX MaTepUasoB MO pe3yJ/bTaTaM
5 [Pasgen 5. CAM - cucTeMmsL. A p PE3y. 20
BBIMTO/THEHUS] UHAWBU/YaIbHOTO 3aaHUS
6 V3yueHrie 0CHOBHOM U [JOTIOJTHUTETLHOM JTUTEPATYPHI 110 10
TeMe paszera.
Bcero 3a 11 cemectp 74
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4. ®OPMbI KOHTPOJIAA OCBOEHUA JUCIIAIIVINHbI

CEMECTP HEJE/IN CEMECTPA
1/2|3 6 9 10 | 11 | 12 | 13 | 14 15 16 17
11 AP Hokn | OP Ortu. o 13 AP | 3au.

YcnoBHbIe 0003HAUCHUS:

[P — nuarHoctuueckas pabora;

Ortu. o 13 — oTueT 1o NpakTUYeCcKOMy 3a/laHHIo;

TeKyIui KOHTPOJ/Ib YCIIeBaeMOCTH CTYJ|eHTOB IIPOBOAUTCS B ANCKPETHbIe BpeMeHHbIe MHTePBasbl B CJ/IeYIOIINX

L]

o JToK1 — AOKJIaz;

[ ]

e 33y. — 3aUeT.
¢dopmax:

e JMarHocThyeckas pabora;
o [OKnaz;

® OTYET I10 IMTPaKTUYeCKOMY 3aJadHHUIO.

IIpomesKyTouHasi aTTecTanys IPOBOAUTCS B hopMax:

e 3ayerT.
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5. YYEBHO-METO/JMYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEYEHUE
TACIIATLTAHBI

5.1. OcHoBHas uTeparypa Mo AUCLUIIINHE:

1. A. B. TTobenstHcku, A. A. JleBuxuH. . [IpoeKTUpOBaHNe aBUAIMOHHBIX U PAKETHBIX JIBUraTe/el ¢ IpUMeHeHreM
CAD/CAM/CAE-cuctem. CIT6.BI'TY "BOEHMEX" um. [I. @. YctrHOBa, 2019, 22 5K3.
2. B. C. AnToHoBa, 1. Y. OcoBckasi. . AxautuBHbIe TexHonoruu. CI16.: V3a-so BIITO CITI6IYIIT/, 2017, s5. pec.

5.2. [JononHuTebHAs JTUTEpaTypa Mo AUCLUIIUHE:

1. M. A. 3neHxko, A. A. TTonioeuu, Y. H. MyTblIMHA. . AIJUTUBHBIE TEXHOIOTUH B MarmuHoctpoenuu. CI16.: N3a-Bo
TlonuTexH. yH-Ta, 2013, 2 5K3.

5.3. [Tepuopnueckue U3jaHus:
He TpeOyroTCSI.

5.4. TlepeueHb pecypcoB MH(OPMAI[MOHHO-TEJIEKOMMYHHUKAL[UOHHOM ceTH "VIHTepHeT", He0OXOUMBIX [/l OCBOEHMUS
JVICLIUIUINHEL, /IeKTPOHHbIe OMO/IHOTeUHbIe CUCTEMBIL:

1. https://urait.ru — I'mtaBHast — O6pa3oBare/ibHas maarpopma FOpaiit. []/ist By30B U CCY30B.;
2. http://e.]lanbook.com — DBC JlaHsb;
3. http://library.voenmeh.ru/jirbis2 — ®yHnamenTanbhas 6ubnuoreka BT TY «BOEHMEX» um. [I.®. YcTuHoBa.

CoBpeMeHHbIe NIpoheccroHanbHbIe 0a3bl JaHHBIX:

1. https://rusneb.ru — HaupoHabHast 3meKTpoHHast bubnuoteka (H3B);

2. https://cyberleninka.ru/ - HayuHast a/ekTpoHHasi 6ubiuoTeka « KubepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3nekTpoHHas 6ubmoTeka Poccuiickoro doHza
GbyHaMeHTa/IbHBIX UCC/IeI0BaHUM.

WHdopmariioHHbIe CripaBOYHbIE CHCTEMBI:

1. TexskcrnepT — VTH$OpMAaLMOHHBIN TIOPTa/ TEXHUUECKOTO perynupoBanus: HopMmel, ripaBuia, cTaHAapTel PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl TOCToB co6cTBeHHOM
reHepaiuu bBI'TY "BOEHMEX" um. 1. ®@. YcTuHOBa;

3. http://www.consultant.ru/- Koncynerantllntoc- nH(popMarL{oHHbINA TIOPTas MPaBOBOM HHPOPMALIUH.

5.5. IIporpammHoe obecrieueHue:
1. CURA;
2. Polygon;
3. SolidWorks 2015 R5;
4. KOMITIAC-3D V17.

5.6. IHopMaIrioHHbIe TeXHOJIOTHHU:

B3anMogelicTre ¢ obyuarorrumucs nocpegcrsoM SMOC Moodle BT TY «BOEHMEX» um. [1.®. YcTrHOBa.



6. MATEPMAJIBHO-TEXHUYECKOE OBECIIEYUEHUE JUCIHUII/INHBI

6.1. JIeKijHuOHHBIE 3aHATHSA:

Criervan3upoBaHHble TpeOoBaHMs M0 000PYA0BaHUIO OTCYTCTBYIOT; ayAUTOPHUS C II0CAaZ0YHBIMU MeCTaMH I10
KOJIMYeCTBY CTY[,eHTOB; 0CKa.

6.2. IlpakTHUecKue 3aHATHUSA:

1. ITpoexkrop;

2. 3D npuntep Picaso 3D Designer Pro 250;
3. CURA;

4. Polygon;

5. SolidWorks 2015 R5;

6. KOMITAC-3D V17.

6.3. Ilpouee:

1. pabouee MecTo IpeniofaBare’isi, OCHAIEHHOE KOMITBIOTEPOM C JOCTYIIOM B VIHTepHeT;
2. pabourie MeCTa CTY[EeHTOB, OCHAllleHHble KOMIIbIOTePaMH C 10CTYIIOM B VIHTepHeT, IpefiHa3HaueHHbIe /715 paboThl B
3/1eKTPOHHOM 06pa3oBare/IbHOH cpefie.



TIpunoxenue 1
K paoueii nporpaMMe JUCIHIUIHHBI
IIPOEKTUPOBAHME C IIPUMEHEHUEM AJJJUTUBHBIX TEXHO/IOT'M

AHHoOTanus padoueil IporpaMMsl

Oucuunisa MIPOEKTUPOBAHUE C NPUMEHEHUEM AJJIUTUBHBIX TEXHOJIOTUM ssisercs
IUCLMTUTMHOW YacTH, ()opMHPYyeMOii yJaCTHMKaMH 00pa30BaTe/IbHBIX OTHOLIeHHH 6/10Ka 1, MporpamMMel MOATOTOBKH
o HarpaesieHuto 24.04.05 /Jeueamenu nemamenbHbix annapamos. [JUcCIunHa peanvisyeTcs Ha dakynsreTe A PakeTHo-
kocmuueckor TexHukd BI'TY "BOEHMEX" nm. [].®. YctuHoBa Kadeapoit A8 IBUT'ATEJIN I SHEPT'OYCTAHOBKU
JIETATEJIBHBIX ATTTTAPATOB.

JucnyniivHa HalesleHa Ha opMHUpOBaHUe KomnemeHyutl:
TCK-2.04 criocobHOCTh MPOBOAWTL PabOThI, aHAaMW3UPOBaTh U 0000LIATE Pe3y/IBTaThl M0 YMCIEHHOMY MOAETHPOBAHHUIO
ra3oJMHaMHUecKNX W Teruio0OMeHHBIX TIPOLIeCCOB B JBUraTesisix M 3HeproycraHoBkax JIA, a Takke Ha3eMHBIX
SHEPreTUYeCKNX yCTAaHOBOK Ha 6a3e aBUALIMOHHBIX M PaKeTHBIX JBUTaTesel.

Co,qepx(aHI/Ie AUCHUIIMHBI  OXBATbIBaeT KpPYyI' BOIIPOCOB, CBfA3aHHBIX C HO,EL6OPOM TEXHOJ/IOTUYECKHUX peXXHMMOB
AJAUTUBHOIO TPOM3BOACTBA, MdTe€PHUa/IaMH U TEXHOJIOTUAMUA MMPUMEHAEMBIMU B aJAUTUBHOM IIPOHU3BOACTBE.

[TporpamMmoi AUCLUITIMHBI ITPeAYCMOTPEHbI ClefyIolliye BUALI KOHTPOJIS:

TeKy1uii KOHTPO/Ib YCIIEBAeMOCTH CTYIEHTOB IMPOBOAUTCS B AUCKPETHBIE BpEMEHHbIE MHTEPBA/IbI B C/IEAYIOIINX
dbopmax:
e UarHocThueckas pabora;
* JoKnap;
e OTYeT I10 TIPAKTHUECKOMY 3a/IaHHUIO.

IIpoMe)XyTouHas aTTecTal[usi IPOBOAUTCS B (hopMax:
® 3ayeT.

OO611asi TpyJj0€MKOCTb OCBOEHUS AUCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpaMmoli AUCLMIUIMHBI TIPEAYyCMOTPEHbI
neKuuoHHbIe 3aHaTUs (17 4.), mpakTuueckue 3aHstust (17 4.), camocTosiTesibHasi pabota cryaeHTa (74 u).
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TIpunoxenue 2

K paoueii nporpaMme JUCIHIUIHHBI
IMPOEKTUPOBAHME C IIPUMEHEHUEM AJJIUTABHBIX TEXHOJIOT U

TEXHOJ/IOTYN 1 ®OPMbI ObYUEHUSA

PekoMeHaniu 110 0CBOEHUI0 AUCIUILUIMHBI /I CTyAeHTa

TpyaoeMKOCTb OCBOEHMSI [JUCLUMIUIMHBI cocTaBiseT 108 4., w3 HUX 34 4. ayfUTOPHBIX 3aHATHH, U 74 4.,
OTBeZIeHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyZeHTa.

PEKOMEHABLII/II/I 10 pacripeejieHuro yLIEGHOFO BpeéME€HH 110 BHUOaM CaMOCTOSITeTbHOM pa60TbI n pa3sjenamMm

[IUCLIMITMHBI TIDUBE/IeHbI B Tab/uie.

KoHTposb OCBOEHMSI [JUCLMIUIMHBI TIPOM3BOAUTCS B COOTBETCTBUM C IlojioKeHHeM O TekylieM, pyOexHOM
KOHTpOJIe YCIIeBaeMOCTH 1 IPOMEKYTOUHOM aTTeCTalii 00yUaromuxcsl.

@DopMbI KOHTPOJIS U KPUTEPUU OLIeHHBaHKS TIPUBE/IEHBI B MPUIOKeHNH 3 K Paboueli mporpamme.

HaumeHoBaHue padoThI Pekomenjiyemas 1uTeparypa TPYH‘:leal‘zKOCTb,
Pa3zpgen 3. Ucropus u Kiaccuukanusi afAUTUBHBIX TEXHOIOTUH.
M. A. 3nenko, A. A. [Tonosuy, N. H. MyTblnuHa. .
. .. | AAIUTUBHBIE TEXHOOTHH B MatimHoctpoenun: CI16.: M34-80

M3yuyeHre OCHOBHOM U IOTIOJTHUTETEHOM
MTEPATYDEI 110 TEME pa3Iera. IMonmurexH. yH-Ta, 2013 (1) 12

B. C. AnTtoHoBa, 1. Y. OcoBckas. . AJUTUBHbIE TEXHOJOTHU:

CII6.: Y3p-Bo BIITD CIIGTI'YTIT/, 2017 (1)
Wroro no pa3geny 3 12
Pa3pen 4. AAAMTUBHBIE TEXHO/IOTUH.

ITozroroBka MHAUBUAYAIBHOIO 0OK/Ia/a M. A. 3nenko, A. A. [Tonosuy, N. H. MyTblnuHa. . 12
I/IqueHHe OCHOBHOH U AOHOHHHTQHLHOﬁ A,Z[,HI/ITI/IBHBIG TEXHOJIOTUH B MallIMHOCTPOEHUH: CH6 I/IBA—BO 8
JTUTepaTypsI TI0 TeMe paszena. TlonmrexH. yH-Ta, 2013 (2)

Wroro no pasgeny 4 20

Pazpen 5. CAM - cucTeMbl.

OnTrMu3aLys paHHee CO3[,aHHOU 12
MO/IeJIH 10/ BO3MOXXHOCTH 3D mevatu M. A. 3neHko, A. A. ITonosuy, U. H. MyTblnuHa. .
[ToAroTOBKA OTUETHBIX MAaTEPUAJIOB 10 | AZJTUTUBHBIE TEXHOJIOTUH B MaMHocTpoeHuu: CI16.: M3a-Bo
pe3y/bTaraM BbIITOJIHEHHS IMonurexH. yH-Ta, 2013 (7) 20
UH/MBUYaJIbHOTO 3a/laHus B. C. AnToHOBa, M. . OcoBckas. . AIJUTHBHbBIE TEXHOJIOTHUU:
V3ydeHre OCHOBHOM U JJOTIO/THATE/TbHOM CII6.: 3n-so BIITO CIIGI'YIITI, 2017 (3) 10
JIUTepaTyphl 110 TeMe paszerna.

Wroro no pasgeny 5 42
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IIpunoxenue 3
K paGoueii nporpaMme JUCIHIUIMHBI
IIPOEKTUPOBAHUE C IIPUMEHEHVEM AJJJJUTUBHBIX TEXHO/IOT'U

®OH/JI OHEHOYHBIX CPEJICTB

@DoH/[| OLIEHOYHBIX CPEe/ICTB, TIO3BOJISIIOLINE OLIeHUTDb Pe3y/bTaThl 00yUeH s 10 JaHHOW AUCLMIVIMHE, BK/IFOUAlOT B Ce0s:

e JUarHocThueckas pabora

® OTYeT [0 IIPAKTHYECKOMY 3aJaHHIO;
* [OKnaz;

* 33uer.

Kpurepuu oneHnBanus

JluarHocruyeckas padora
HuarHoctrueckas pabota rnposogutcs B hopme tecta B SVIOC Moodle:

¢ IIpU NPaBUIBLHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTrTecTalus;
e TIpY NMPaBUJILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTTecTarusl.

OTueT 10 NPaKTHYeCKOMY 3a/JaHHI0

CryneHTy He0OXOAMMO BBITIOIHUTH MHAWBHAYaIbHOE TIPAKTUYeCKOe 33/jaHue.
ITogroroeka ynpassstolield nporpaMmel B CAM - cucTeme, B COOTBETCTBUY C BBIIAaHHOM eMy UHJUBH/yaIbHON TeMOU.
KpurepueM orjeHVBaHYST UHAVMBUYalbHOTO 3a[,aHus SIB/ISIETCS IPaBU/IBHOCTD BBIMIOHEHHS 33/JaHusl, TTOArOTOBKA
OTUYETHBIX MaTepUaIOB B COOTBeTCTBUM C TpeboBanusmu 'OCT 7.32-2017.
HWcnonb3yroTcs ciiefyroliyie KpUTePHU OLleHUBaHUS:
15- oTueTHbI MaTepuabl 3a/laHKs He COZiepsKaT OLIMOO0K, CTYZIeHT yBePEeHHO OTBeuaeT Ha BOIIPOCHI 110 BBITIOJTHEHHOMY
3a/laHUIO;
8- oTueTHBII MaTepuasbl 33/]aHKs COZlep>KaT He3HauuTebHble OIIHOKH, He BWSIOIIMe Ha KaueCTBO JOCTUTHYTOTO
pesysbTara, CTY[IeHT yBepeHHO OTBevaeT Ha BOIPOCHI [0 BHINOJIHEHHOMY 33/IaHUIO;
5- OTUeTHBII MaTepuaJbl 3a/IaHKs COZIeP>KaT oTipeZie/ieHHbIe OITMOKH, BIUSOIIYE Ha KaUeCTBO AOCTUTHYTOTO Pe3y/ibTara
WY CTYZIeHT He OTBevaeT Ha BOIIPOCHI I10 3a/laHUIO.
0 - obyyJaromuiicst He CTas BBITOHATH UHAUBUAYAIbHOE 3a/laHye WM OTUETHBIe MaTeprasibl Cofiep>KaT rpyOble OmLOKH
[TpyMepb! MHAVBU/Ya/IbHBIX 3a/laHUM NpefcTaBieHbl B Y MK IUCLMTUIMHEL

Hoxknap

[loknaz poxouT B yCTHOH (hopMe 10 MHAVBUAyaabHOU TeMe. CTyAeHT TOTOBUT Npe3eHTaLio (PacKphITHe TeMbI)
Y BBICTYTIAeT C [I0K/1aZloM Tiepe[, ayauTopureil. Jlanee cTyeHTy 3a/jal0TCs BOIIPOCHI OT IperofiaBareisi U ciIyliaTesei 1o
cofiepyKaHuIo TeMbl ZloKaza. CTyzieHT 10/DKeH laTh TIpaBU/IbHbIe OTBeThl Ha 3a/ilaBaeMble BOIIPOCHL.
[Tepeuens TeM J0K/1a[0B pacno/oxeH B YMK quCHUMIIVHEL
ITo pesysbraTam JoK/aaza 00yuaroIieMycsl BBICTaB/ISIOTCS Oasubl:
15- TemMa /I0K/1aia pacKphITa MOJHOCTHIO, TTOATOTOB/IEHBI IPE3€HTALIMOHHbIE MaTepHasbl, 00yUaloLIUiACs YBEPEHHO
B/aZieeT MOArOTOB/IEHHBIM MaTeprasioM, yBepeHHO U TIPaBU/IbHO OTBEYaeT Ha BOTIPOCHI;
0 - obyyaromuiicst He TIOATOTOBHI JOK/TaZl B COOTBETCTBUH C TpeOOBaHUSIMU

3auer
3auéT BBICTaB/ISIETCS MPU YCJIOBUM YCIELTHOTO BLITIOTHEHUS] UHIUBUYaIbHOTO TIPAKTUUeCKOTO 3a/JaHusl U
YCITEeITHOM HalMCaHUM BCEX ANAarHOCTHUECKUX PaboT.
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IMacropT ¢oH/a OLIEHOUHBIX CPEICTB

AyauTOopHBI€ S E
3aHATHA B 8 - [
KOHTaKTHOM ¢opme s E =R
g8 25 SHS
- =V o
=% - I~ < =%
O = o u S E g )
& | 3 HauMeHoBaHHe pa3/e/ioB u 5 g £z SE o
2 S JUJaKTHUYECKHX eMHMI] o o = g E| v e 35 o =
% & @ | 5| & EE|SE 8 22
© &) 5 E 2 § e < =)
& 2 25/ 83%| 2 Z0
[ o = T
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Pazgen 1. CAD/CAE/CAM cucremsbl. Ortuet 1o
6 11 |FeomeTpuU4YecKoe MoAeTUPOBaHUE 2 2 0 2 0 15 [IpaKTU4eCKOMY
oobemHubIx Ten B CAD - cucreme. 3a/IaHUIO
Paspen 2. PemieHue 3ajau HH)>XeHEPHOT0 OTueT o
6 11 |aHanmu3a MeTOAOM KOHEUHBIX 3/IeMeHTOB B| 4 4 0 4 0 15  |mpakTthueckoMmy
CAE-cucremax. 3a/laHUIO
6 1 Pazpgen 3. Uctopus u KJI.’il’CClrld)I/lKal.llrlﬂ 15 3 3 0 12 20 Toxnag
AAAMTHBHBIX TEXHO/IOTHH.
6 11 |Pa3gen 4. AAAMTHBHBIE TEXHO/IOTUH. 27 7 5 2 20 20 Hoxnag,
Ortuet 1o
6 11 (Pa3gen 5. CAM - cucremsl. 60 18 9 9 42 30 |mpakTUyecKoMy
3a/IaHUIO
Bcero 3a 11 cemectp 108 34 17 17 74 100
Bcero no gucnunmHe 108 34 17 17 74 100
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Kpurepuu oneHMBaHus

IICK-2.04

Bonpocbl omkpbimoz2o muna:

Ne 1 TTporiecc U3roToB/eHUs eTasel, KOTOPBI OCHOBaH Ha CO3JaHUY (PU3HUeCKOro 00beKTa M0 3/IeKTPOHHOM
reoMeTpUUeCKON MOZIeNu MyTeM Jo0aB/ieHust MaTepraia, Kak IPaBuiIo, CJIOH 3a CJI0eM, Ha3bIBaeTcs . ...

Ne 2 3aMKHYTBIH 00bEM BHYTPH CUCTEMBI aZJUTHBHOTO TIPOM3BOJCTBA, B KOTOPOM MPOUCXOJWT U3TOTOBJIEHHUE JleTae,
Ha3bIBaeTc ...

Ne 3 Kak HeoOX0IUMO PaCIoIOKUTh /IeTa/lh Ha My1aT(opMe MOCTPOEHUs? 3aruIlnTe MPaBUIbHbINA OTBET U
aprymMeHTHUpY#Te ero.

1)

2)

Ne 4 Bribepurte HaCTPOWKH CJlalicepa KOTOPbIE ITO3BOJISIOT 00JIErUNTh y/ia/ieHHe TI0J1ep>KUBAIOILUX CTPYKTYP.
AprymeHTHpY#iTE CBOM BBIOOP.

- ¥YBenMueHue TUIOTHOCTH TIOZi€PKeK
- YMeHbllleHHe TJIOTHOCTH MOAJepiKeK
- ¥YBenueHue 3a30pa MeXKZY ITO//1eP>KUBAIOLIMU CTPYKTypaMH U OCHOBHBIM TeJIOM

- YMeHblIlleHHe 3a30pa MeX/y T0/lepKUBarOIMU CTPYKTYPaMH U OCHOBHBIM Tesl

Ne 5 IIpu poeKTUPOBaHUM W3ZeJU /15l TIOCIeYIOIIero X U3roTOBJIeHUs TIPY TIOMOIIU aAJUTUBHBIX TexHosoruii B CAD
mozemt CAM cucteMoii OyzieT npefsioyKeHo TOCTPOeHHe MOALePKUBAOIINX CTPYKTYP TP YIJie HaBUCAHUS
Hornee rpajiycoB

Ne 6 Kaxkumu rpadrueckuMy crioco6amu MOXKHO TIPeA0CTaBUTh Pe3y/IbTaThl UMCIEHHOTO MOZie/IMPOBaHuUs Ipoliecca
WCTeveHUs rasa U3 cora?

Ne 7 HpI/I penieHnu 3a4a4 rupora3oAnHaMyuKu 415 MoJ/IyUeHHs: JOCTOBEPHLBIX Pe3Yy/IbTaTOB HEO6X0,£[I/IMI:IM yci10oBUeEM
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ABnseTcs: obecriedeHre Hanbosiee 11oAipobHoOi ceTku. Ilepeunicute fBe Hanbosee Ba)KHbIE 30HBI, B KOTOPBIX CETKa
JIO/DKHA IMeTb MUHUMAJIbHBIN pa3Mep. APryMeHTHpYHTe Balll BEIOOP.

- 30Ha CTeHKH (TIPUCTeHOUHasi 30Ha)
- 30Ha CBOOOIHOTO TeYeHUsI

-30Ha C HaubOMBIINM rPaIUeHTOM H3MeHeHHsI 3aBUCHMBIX TIePeMeHHBIX

Ne 8 ITpu KakOM THIle HHALMAIN3aL1Y 3HaUeHHUsI B paCUeTHOM 00/1aCTH 3aJal0TCsl UCXO/S U3 YIIPOLIEHHOTO PeLleHHs
10CTaB/IeHHOM 3a/iauM, Mo/IyyeHHOro u3 N-oro KoMJyecrBa UTeparui?

Ne 9 Kak oOUTHCS BBICOKOTO KauecTBa M3Zeiii ¢ MUHUMa/IBHOU Toc/ieayolieii moctobpaboTkoii? ITpenocraBere
HeCKOJIbKO BapHaHTOB OTBETOB.

Ne 10 CymHoCTEIO METO/IOB SIBJISIETCSI 3aMeHa HeTpephIBHOM MH(OpMaLuY cofiepskalleiicsi B TOUHOM pellieHnr
IupdepeHLanbEHOTO ypaBHeHUs AUCKPETHBIMU 3HaUeHHSIMU.
Bonpocbl 3akpbimoz2o muna:

Ne 1 BriGepuTe TUTHOCHI IPUMEHEHNsT A/IIUTUBHBIX TEXHOIOTHH

- BO3MO)KHOCTb U3TOTOB/IEHUS U3€JTNI CII0XKHOU (OPMBI
- DKOHOMMSI MaTrepuasa
- AHM30TpOMUs CBOMCTB M3/le/TNH MOyUYeHHBIX TaKUM METO/|OM U3TOTOBJIEHUS

- Bbicokast CKOpOCTb U3rOTOB/IEHUSI
Ne 2 Bribepure 13 MpeAIoKeHHBIX BAPUAHTOB, KakKKe porpamMmbl oTHocsTcsi K CAM cuctemam gyisi 3D puHTepoB?

- Cura
- Prusa
- Polygon

- Komnac 3D
Ne 3 Kakue napaMmeTpbl MOXKHO HaCTPOUTH C romolpto CAM cucrtemsl AJ1 OCTHKEHUs! ONITUMAJIBHBIX Pe3y/IbTaToB
KayeCTBa ¥ CKOPOCTH ITevaTu?

- TOJILIMHA C/I0ST
- CKOPOCTb TTeYaTH

- TeMIlepaTypa KCTpyzepa
- TeMIeparypa CTosia

- 3aM0/THEHNe MOJenu

- TIOZAEPIKKA

- BCE BbILLIeNlepevrc/ieHHoe
Ne 4 Kaxoi#i Hanbosiee pacripoCTpaHeHHBIN MeTo/| yAaneHus MoAJepKeK MOXKeT ObITh yKa3aH B TEXHOJIOTHUEeCKUX
TpebOBaHMAX KOHCTPYKTOPCKON JOKyMeHTaLUY Ha fieTanu u3 AT?

- MeXaHUYeCKUH Criocod
- XUMHAYEe CKUH METOJ

- TePMUYECKUN MeTO/,
Ne 5 IlepeurcivTe MaTepHuasibl, IPUMeHsieMble B a/|AUTUBHOM IPOH3BO/CTBE?

-T10JTUMEPEI
- MeTaJl/Ibl
- KepaMHKa

- KOMITO3UTbI
Ne 6 TTocnemoBaTeibHOCTE 3TaroB pabot ¢ CAM crcTeMol MpH MPOU3BO/CTBe AeTasiel Ha 3D npuHTepe

A Nwmnoprt u noaroroeka 3D mogenu B CAM niporpamMme

B Hacrpoiika mapaMeTpoB TevaTy: TOJIIUHA /105, CKOPOCTD TIeUaTH, TeMIIeparypa KCTpyaepa
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B OnrumMusanyist 3aro/iHeHUsI MOZe/ A U pasMelljeHre MoAJepiKeK
I' [IpoBepka 1 BU3yanu3aLys MO/ repes rne4aTbio
[ T'eHepanyisi mporpaMMbl yIipaB/ieHHUsI IBIDKEHHEM eyaTHOM TOJIOBKU

E ITepenaua nporpammsl Ha 3D npuHTep U 3amyCK neyatu
Ne 7 Ilpu nposegenny CAE MofenupoBaHys BaXKHYHO0 PO/b B pacyeTe 3aHUMaeT CeTOUHOe nocTpoeHre. CooTHecHTe
1300paKeHe CETKU C Ha3BaHUEM.

A 1 cTpyKTypHpOBaHHas

b 2 rubpupHas

B 3
HeCTPYKTYPHpOBaHHast

Ne 8 PaccraBbTe NpaBU/IbHBIN NTOpAZA0K NpoBefeHuss CAE pacueta
A Co3zpanue CAD mogenu
b Co3zpanue cetku

B Pacuetr
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I' [ToctobpaboTka
Ne 9 B CAE-cucTemax Kakue MeTO[bl UMCIeHHOT0 pellleHus JuddepeHIMaabHbIX YpaBHeHNH TPUMEHSIOTCS ?

- MeToz KOHEUHBIX Pa3HOCTeH
- MeToz, KOHeUHbIX 0O6BEMOB
- MeTop KOHEUHBIX 3/IEMEHTOB

- Bce nepeunciieHHble
Ne 10 B kakoM ¢opmare Heobxoaumo coxpanutb Cad Mogienu IeTaiy Wiy y3ja ABUraTess Ajs skcriopra B Ansys Fluent

A .m3d
b .sdprt
B .stp
I .iges
H .x_t
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