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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)

24.05.02 ITpoeKTHpoOBaHHe aBHAJHOHHBIX U PAKeTHBIX /IBUTaTe/ei

roz Habopa rpymmsr: 2024

IIporpammy cocraBui:

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

TporpaMma paccMOTpeHa
Ha 3acefjaHuu Kadeapbl-pa3paboTurKa
paboueii mporpammbl A8 IBUTATEJIN U DJHEPT'OY CTAHOBKMU JIETATEJIBHBIX ATITIAPATOB

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

[TporpaMma paccMoTpeHa
Ha 3ace[JaHUH BBIMTycCKaroleit Kadeapbl

A8 IBUTATE/IN 1 DHEPT'OY CTAHOBKU JIETATE/IBHBIX AIIIIAPATOB

3aBepytomuii Kadenpoit Jlepuxud A.A., K.T.H., [IOLI.




PABOYAA ITPOT'PAMMA INCIIAIVINHBI
INPOEKTNPOBAHUE C IIPUMEHEHWEM CAD/CAM/CAE-CUCTEM

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-1.1 — cnocobHOCT: paspabarbiBaTh KOHCTPYKTOPCKYHO [OKYMEHTAlMI0 Ha feTaad U y3/bl JBUrareneil u
CTeHJ,0BOro 060pyA0oBaHUs

IICK-1.10 — Bnageer CAE cuctemoii Ha ypoBHe, HeOOXOAMMOM /[IJ1s1 BBIMIOJTHEHHUST Pa0OT 110 TPOdHIIF0
[ICK-1.11 — Bnazseer CAM cucTeMoli Ha YpoBHe, HEOOXOMMOM [I/1s1 BBITIO/IHEHHS paboT 110 Tipoduito

I[ICK-1.6 — crmocobHocTh pa3pabartebiBath K]/l Ha [ieTaad, W3rOTaB/IMBAeMble I10 aAAJUTHBHBIM TEXHOJIOTHSIM,
W3roTaB/IMBaTh UX U OL|eHUBATh NTOKa3aTe/y KauecTBa AeTasield, MoyyeHHbIX 10 ajIMTUBHBIM TEXHOJIOTUSIM

@DOpPMHUPOBAHUIO KOMITETEHLMH CITyKUT JOCTH)KEHHUE C/IEAYIOLIUX Pe3y/IbTaToB 00pa3oBaHus:
IICK-1.1

3HAHUS:

3HaTb COBpeMeHHbIe MeTO/Ibl aBTOMaTHU3UPOBaHHOIO [IPOEKTUPOBAHKS;

YMeHus:

Pa3paboTka KOHCTPYKTOPCKOW 2D-Z0KyMeHTAlUM, aCCOI[HAaTUBHO CBSI3aHHOW ¢ 3D-MOJe/IIMU B COOTBETCTBUM C
tpeboBanusamMu ECK/]

HaBbIky TpaHC/ISILUK AaHHBIX M3/B pa3Hble CAD cucTeMbl

YiipaBnieHre niapameTpur3aLiell 00beKTOB

YMeeT orpeziesisiTb YPOBEHbD JleTalr3alyy pellieHust, HeoOX0[UMBIi Ha oTpezie/IeHHOM 3Tarle IPOeKTHPOBaHUs;

HABbIKU:

PaspabarbiBaeT U BbIllycKaeT paboure yepTesku COOPOUHBIX eJUHULI, JeTanel u cucteM (CxeM) IPOCTOM U cpefHeit
CJI0KHOCTH

OdopmiieHre KOHCTPYKTOPCKOW JOKYMEHTALMH (pa3Mephbl, TeEXHUUECKUe TpeOOBaHus, AOMYCKH).
IICK-1.10

3HAHUA:

HarnoyxeHHe HecTalllOHapHBIX TPAHUYUHBIX YC/I0BUH;

YMeHus:

YMmeet TpaHcivpoBars AaHHble Mexxay CAD u CAE cucremamu

YMeeT onpeZienaTh YPOBeHb AeTaau3alliu pellieHus], HeoOX0AUMBIN Ha OTIpe/ie/leHHOM 3Tarle IPOeKTUPOBaHuUs;

HABbIKU:

Hanoxenue rpannunbix yciaosuii (CAE)

3azaHue apaMeTpoB cpefibl Ai1st ipoBefieHus pacuera (CAE)

3amyck pacuéra (CAE)

OcraHoBka pacuéta (CAE)

O6pabotka pesynsratoB pacuéta (CAE).
IICK-1.11

3HAHUA:

IMopsinok mpeobpa3oBanust aiinos, creHeprpoBaHHeIXx B CAD cucteme B Gaii/bl, NMpUMeHsieMble CHCTeMON
yTpaB/ieHUs] MalllMHHOTO a/|J;UTUBHOTO MPOU3BO/ICTBA;

YMeHUs1:

ITpeobpa3oBbiBaeT daiibl, crenepupoBadHbie B CAD cucteme B (alisibl, IpUMeHsieMble CUCTEMOW YIIpaB/IeHUs
MAlILMHHOTO aJUTUBHOIO IIPOX3BO/ICTBA;

HABbIKU:

TIPOBOJUT aHa/IU3 TEXHOJIOTUU U3rOTOB/IEHUs] CIIPOEKTUPOBaHHOro u3genus B CAM-cucteme

@dopMupyeT yIpap/siolLye NporpaMMBbl /17151 U3TOTOB/IEHUS CIIPOeKTUPOBaHHOTO u3sienus B CAM-cucteme.
IICK-1.6

3HAHUA:

Bupbl  aAAUTHBHBIX  TEXHOJIOTMH, TEXHOJOTMYeCKWe BO3MOXXHOCTH W OTpaHUuUeHHs  aAJUTHBHOIO
(opmoobpazoBaHus

OcCO0eHHOCTH TEeXHOJIOTMH CeNeKTHBHOIO JIa3epHOTO  CIIIAB/IEHHMS, CeJeKTMBHOTO 3/eKTPOHHO-Ty4YeBOro
CIJIaB/IeHus], TIPSIMOTO J1a3ePHOT0 HaHeCeHUsl MeTasl/la MX BO3SMOXKHOCTH Y OTPaHUUYeHusT

JTansl MPOEeKTUPOBaHUS U3/e/Nid, U3roTaB/IMBaeMbIX afJUTUBHBIMU TEXHOIOTUSAMU

TexHonorum ypaneHus NofAJep KUBArOLero Marepyana, yaydlleHUs TeKCTypbl MaTepyana, MOBBILIeHUs] TOYHOCTH,
Y/Ay4LLIeHNs 3CTeTUUeCKOTr0 BU/ja U3Je/ns aJ|fMTHBHOIO [IPOU3BO/ICTBA

Hemexanuueckue Bu/ibl 00pabOTKY U3/euit

Buzibl ¥ BO3MOYKHOCTH CpPe/ICTB KOHTPOJIsI TIPOL{ECCOB aZlJUTUBHOIO IIPOK3BO/CTBA

TpeboBaHUSI OXpaHbl TPYAQ, 3KOJIOTMUYECKOM, IO)KapHOH W MPOMBILUIEHHOM 6e30MacHOCTH B a/AUTHBHOM
TIPOU3BO/CTBE

[TocnenoBaTebHOCTD AEHCTBUM NTPU OLieHKe KaueCTBa HeC/IOKHBIX JleTasell afAuTUBHOIO IIPOM3BO/CTBA

Mertopp! pa3pyliaroliero KOHTpoJIst

MeTo/pl HepaspyllaroLiero KOHTPO/Is

MeTopbl KOHTpO/sSi reoMeTpuM cuHTe3upyeMbix ICE;

YMeHuUs1:

[ToproraBnuBaer CAD-mozens s agauTuBHoro npoussogcrea JCE
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Ocy1iecTBseT KOHCTPYKTUBHYIO U T€XHOJIOTUUECKYIO NTPOPabOTKY HeCTI0XKHOTO W37ie/us, aHa/Iu3UpyeT BUsHUE
BHYTPEHHUX HarpspKeHWH, BO3HMKAIOIMX B IMPOLIECCe CHHTe3a, Ha BO3HMKHOBEHHE TOBOZOK/KOpabneHWs W TpeIuH, a
TaKke MPOBOAUT MO3UL[MOHUPOBAHNE U OPUEHTAL[UI0 U3/e/nsl B Kamepe ycTaHOBKM Al 7715 moc/eiyolero yCremHoro
W3rOTOBJ/IEHUS

CnocobeH M3roTaB/vBaTh JjeTalu ¢ IPUMeHeHHeM a/iInTUBHBIX TeXHOIOTHH

criocobeH afilaliTUpOBaTh MOZesb AeTajd [jisl U3rOTOB/IEHUS e TI0 afiluTUBHBIM TeXHOJIOTHSIM

Brimosnnsier aHamm3 U otbop JJCE (CKpUHUMHT), M3roTOoB/eHVEe KOTOPbIX ATl MOXKET ObITh TEeXHOTOTHUECKH U
5KOHOMHYECKH 1jesiecoo0pasHo

Ha3HauaeT Marepuas v ONTHUMabHYIO TexHOJoruio ¢opmoobpasosanust [ICE ¢ yuetom umetorrierocs rnapka All
060py/10BaHuUs;

HABBIKU:

CnocobeH pa3pabaTbiBaTh KOHCTPYKTOPCKYIO AOKYMEHTALMI0 Ha JeTajld, W3rOTaB/MBaeMble I0 aAJUTHBHBIM
TeXHOJIOTUAM

Cospaet ueprexxu [JCE, usrorasnruBaeMbix AT c ucrnonb3oBaHreM CAD-cuctem

AHanusupyer pesyJbTaTbl U3TOTOB/IEHUS U3/e/Hs aJUTUBHOTO TIPOU3BOACTBA.



2. MECTO ANCIIMIVIMHBI B CTPYKTYPE OOII BO

Jucuunnvaa IIPOEKTUPOBAHUE C IIPUMEHEHUWUEM CAD/CAM/CAE-CUCTEM sBrnsieTcst
UCLIUIIMHOY 00s13aTe/IbHOM YacTu 0;10Ka 1 mporpamMMbl MOAroTOBKY N0 Hanpaesienuto 24.05.02 [IpoekmupogaHue
asUAYUOHHBIX U pakemHbIx 0gueamenetl.

CopepxaHde [UCLMIVIMHBL  SIBASeTCS  JIOTUUeCKUM  mipogorbkeHueM  aucuuruiid: HAYEPTATEJIBHASA
TFEOMETPUS, MTH)KEHEPHAS 1 KOMIIBIOTEPHASI TPAOUKA.

Coziep>kaHue AUCLIUIIMHBI SIBAsIETCST 0CHOBOM [ijisi ocBoeHust aucuurivd: TEXHOJIOTUSA ITPOU3BOJCTBA
I'TA 1 DOHEPTETUUYECKHNX YCTAHOBOK, TEXHO/JIOTUYECKASA (ITPOEKTHO-TEXHOJ/IOTUYECKAS)
IMPAKTUKA, CHUCTEMbI ABTOMATU3VPOBAHHOI'O IIPOEKTHUPOBAHHWS, MOJE/INMPOBAHUE
IMPOIIECCOB B KAMEPE CI'OPAHMSI TA30TYPBUHHBIX [JIBUTATEJ/IEV, MOJIE/JIMPOBAHUE
IMPOIIECCOB B JIOIIATOUHBIX MAIIINWHAX, MOJE/IMPOBAHUE BBICOKOTEMIIEPATYPHBIX
ITPOIIECCOB B BPl, MOJE/INPOBAHUE I'A3OJMUHAMMWKU BBICOKOHAI'PY)XEHHBIX Y3/IOB B BP]I.

HpeABapI/ITEHLHbIe KOMIIeTeHLIH, CCl)OpMI/IpOBaHHLIe y O6yanOH_[eFOCFI A0 Hadajla u3yueHusd JAUCLUUIIIMHBI:

¢ OIIK-3 — CriocobeH pa3pabarbiBaTh HOPMAaTHBHO-TEXHIUYECKYIO JOKYMEHTALHIO, CBSI3aHHYHO C MPOo(deCCHOHATbHOM
JlesITe/IbHOCTbhIO

¢ TICK-1.1 — CrniocoGeH pa3pabaTbiBaTh KOHCTPYKTOPCKYIO JOKyMEHTALMIO Ha ZIeTald U Y3JIbl [BUTaTesIel U
CTeHJ,0BOro 060pyA0BaHUs



3. CTPYKTYPA U COAEPXXAHUME JUCHUII/INHBI

O6111ast TPY0E€MKOCTh JUCLIMTUTUHBI COCTAB/ISET 6 3.

3.1. Copepxanue (JUAAKTHKA) AUCHHUILIMHbBI
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Paspen 1. Pazgen 1. B Knacend u o61acTh
npumenenuss CAD/CAE/CAM cucrem. I'eomeTprueckoe
2 3 0B x Te1 B CAD - cucTeMe. BefieHHe. 38 12 0 12 26 70 15 20 20
Knaccudukaips 1 obnacts npumenennsi CAD/CAE/CAM cuctem.
TeomeTprueckoe MoenpoBaHie 06bemHbIx Tel B CAD - cicreme.
Paszpen 2. Pa3zgen 2. P 3aja4 UH PHOTO aHa/M3a
MeTO/I0M KOHeuHbIX 3/ieMeHToB B CAE-cucTemax. DKCropT
P 3 panHbix U3 CAD B CAE cucrtemsl. [TocTpoeHre pacueTHBIX CETOK. 70 2 0 2 48 10 85 0 0
Hacrpoiiku peruaresist Aijisi pelieHHst 3a/jau B CTalMOHapHON U
Hec’rauuonapﬂoﬁ TIOCTaHOBKe. AHa/IU3 U OT06pa)KEHI/Ie pe3y/ibTaToB
pacyeTa B 3ajiadax CTAllMOHAPHOM M HECTALMIOHAPHOM MOCTAHOBKe.
Bcero 3a 3 cemecTp 108 34 0 34 74 80 100 20 20
Paspen 3. Pasgen 3. AjAUTHBHBIe TexHOM0ruH. Knaccudukarps
AAAATUBHBIX TeXHOIIOl‘Mﬁ. MaTEpI/IaIILI, TIpUMeHsieMbIe B
2 4 a/I/UTUBHOM TIPon3BOoACTBe. OCOOEHHOCTH MeyaTH MoIMMepHBIMI 37 17 13 4 20 10 0 40 40
marepuanamu. [TocTo6paboTKa U3/e/uid, M3roOTOB/IEHHbIX
AAAUTUBHBIMU METOaMH.
Paspen 4. Pazgen 4. CAM - cucrembl. 0630p CAM - cucrem Aist
2 4 3D neuaru. ITogroroeka ynpaestomux nporpamm 8 CAM - 71 34 4 30 37 10 0 40 40
cucreme.
Bcero 3a 4 cemecTp 108 51 17 34 57 20 0 80 80
Bcero no gucuumInHe 216 85 17 68 131 100 100 100 100
3.2. AyAMTOPHBINA NPAKTHKYM
No OoneMm,
H/;I Homep u HauMeHOBaHHUe pas3jesia JUCHHUIIAHbBI Tema npakTHUeCcKoro 3aHATUSA ayp.
4yacos
1 Beenenue. Knaccudukaiius v 06/1aCcTh TPUMEHEHHUS 2
CAD/CAE/CAM cuctem.
Paspen 1. Pazgen 1. Beegenue. Knaccudukarys v (Co3zgaHue 111a6/I0HOB OCHOBHBIX TUTIOB [JOKYMEHTOB,
5 obnacts npumeHenust CAD/CAE/CAM cucteM.  [HaCTPOMKH CBOHCTB JOKyMeHTOB. HacTpotika 5
TeomeTpuueckoe MO/IeIMPOBaHKe 0OBLEMHBIX TeJT B|OCHOBHBIX TUTIOB KOMaH/] FeOMeTPHUUEeCKOTO
CAD - cucreme. MO/IeNIMPOBaHUs 00bEMHBIX TeJl.
3 BrinonHenne MHAMBUYalIbHOTO 3a1aHUS 110 5
CO3JaH1I0 00BLEMHOM MOJEITH
4 Ikcnopt AaHHbIX U3 CAD B CAE cuctemsbl 2
ITocTpoeHue pacueTHBIX CETOK: CTPYKTYPUPOBaHHOMN
5 pacueTHOU CETKH, HeCTPYKTyPUPOBAaHHOW pacueTHOH 6
Paspen 2. Pasgen 2. PelieHue 3ajjau MH>KeHepHOTro |CETKU
6 aHa/ii3a MeTOZIOM KOHeUHbIX 37ieMeHTOB B CAE-  |PemeHue crarioHapHOM 3a/iauu, aHamu3 1 4
cucTemax. oTobpa’keHHe pe3y/IbTaToB pacyueTa
7 PerieHuie HecTallOHApHOM 3a/lauu, aHa/IW3 U 4
oTobpakeHHe pe3y/IbTaToB pacyeTa
8 BrinosHeHWe UHAUMBUAYANBHOTO 3aJjaHUS 6
Bcero 3a 3 cemecTp 34
ITocTobpaboTKa W3/e/nii, N3rOTOBIeHHBIX
9 |Pazgen 3. Pasgen 3. AAAUTUBHBIE TEXHOIOTUH. p A ’ . 4
aJUTUBHBIMU MeToZaMU. KoHTposb M3genui.
10 Pa6ora B CAM - cucreme s 3D neuaru 6
®dopMrpoBaHUe yIipasJisitolleii mporpammel 3D
11 . 10
Pazpen 4. Pazgen 4. CAM - cuctemsl. Mozeny Ha reyatb B CAM cucteme «ciarcep»
12 Pa6ota Ha moimumepHoM 3D mipuHTepe. [leuatsb 14
W3JeTIi.
Bcero 3a 4 cemecTp 34
3.3. CamocTrosTesnibHanA padota crygenta (CPC)
Ne Homep 1 HauMeHOBaHHUe pa3jesa OoneMm,
Cojiep>xaHue yue0HOTo 3aJaHusi
n/n JUCLUILIUHBI 4yacoB
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1 |Pa3pmen 1. Pa3gen 1. Beenenue. Beenenue. M3yueHre 0CHOBHOM U JOTIOJTHUTE/ILHOMN 26
Krnaccudukanms u 06/1acTe MpUMeHeHHUsT  |[JIUTepaTrypsl 1o TeMe pa3zesa. [1oAroToBKa OTUeTHBIX
CAD/CAE/CAM cuctem. I'eomeTprueckoe |MaTepyasoB I10 pe3y/ibTaraM BbIIIO/IHeHUs
MozenmupoBaHue 00beMHBIX Ten B CAD - |[MHOMBU/Ya/TBHOTO 3alaHusl.

cucTeme.

PetieHue 3ajau MH)XeHEPHOTO aHa/IM3a MeTOA0M KOHEUHBIX
snemeHToB B CAE-cuctemax. [Tobop TeopeTrueckoro

2 MaTepuasa Jijisi BbITIOJHEHUST UHIUBU/yaJTbHOTO 10
MpaKTU4eCcKoro 3azanus. [1oAroToBKa K MpakTUueCKOMY
Pazpen 2. Pazgen 2. Pemienue 3a/jau 3aHATHHO.
WH)XeHePHOT0 aHa/ii3a MeTOA0M KOHeuHbIX |[I0AroToBKa OTYETHBIX MaTepHasIoB IO pe3y/ibTaTam
3 |anemenToB B CAE-cucTemax. BbINIOJIHEHUS] UH/IMBU/1ya/IbHOIO 33/laHusl: OMMCaHKe 3TarloB 18

TpOBe/IeHusT pacuéTa

[ToaroToBKa OTUETHBIX MaTepPUasioB MO pe3y/bTaTam

4 BBINOJTHEHUS UH/IUBU/Ya/IbHOTO 3a/laHust: 00paboTKa 20
pe3y/IbTaTOB YKC/AeHHOTO MOZeTMPOBaHUS
Bcero 3a 3 cemectp 74

M3yueHre 0OCHOBHOM M JIOTIOIHUTE/TLHOM JIMTEPATYPEI 10
5 |Pasgen 3. Pasgen 3. AIUTUBHEIE
A A a TeMe paszena.
TeXHOJIOTUHN.

6 [TogroroBka MHAMBUAYAIBHOIO JOK/IaAA 12

I/I3y1[8HI/Ie OCHOBHOH U AOHOHHHTEHLHOﬁ JINTeparypkIl 110

7 10
TeMe pasgzeJa.
8  |Pasgen 4. Pazzen 4. CAM - cucTembl. OnTrMu3aLus paHHee CO34aHHOU MO/JeJTH 0, 13
BO3MOXXHOCTH 3D neuatu
9 IToaroroBka OTYeTHBIX MaTepUasIoB I10 pe3y/IbTaTaM 14
BBITNIO/IHEHUS HHAWBUYaIbHOIO 3a[,aHus
Bcero 3a 4 cemectp 57
4. ®OPMbI KOHTPOJISI OCBOEHUA JNCIINIT/INHBI
CEMECTP HEJE/IM CEMECTPA
1/2/3/4/ 5/ 6 |7|8 9 10 |11 |12 | 13 | 14 15 16 17
3 ap AP uri3 | ap mud. 3au.
4 AP Hokn | [P nri3 | ap Iud. 3au.

YcnoeHble 0003HaYeHUs:
e [IP — quarHocThuecKas pabora;
o WII3 — unMBUAYyaNbHOE TIPaKTUUECKOe 3a/laHUE;
e [lokn — foKnanm;
e . 3a4. — fuddepeHIIPOBAaHHBIN 3a4eT;
o nud. 3au. — auddepeHLIPOBAHHBIM 3aUeT.

TeKyIuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYIEHTOB MPOBOAUTCS B AUCKPETHBIE BpeMEHHBIE MHTEPBA/Ibl B CIeAYIOIIAX
dhopmax:
e UarHocThueckas pabora;
e WH/MBH/ya/bHOE MPAKTHUECKOe 3a/]aHie;
e JIOKJa,.

IIpomeKyTouHasi aTTeCTanys NPOBOJUTCS B hopMax:
o muddepeHIVPOBAHHBIN 3aueT.
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5. YYEBHO-METO/JMYECKOE Y1 TH®OPMAIIMOHHOE OBECIIEUYEHUE
TACIIATLTAHBI

5.1. OcHoBHas uTeparypa Mo AUCLUIIINHE:

1. . mkeHepHas 1 KomribioTepHasi rpadrka. Mockga: FOpaiit, 2021, 351. pec.

2. . Cucrembl CAD/CAM B nipousBozctse. CII6.BI'TY "BOEHMEX" um. [I. @. YctuHoBa, 2015, 371. pec.

3. A. A. JIsmikoB, A. A. TposiH. . ITonumepHble afauTHBHBIE TexHOMOTHH. CaHKT-ITeTepOypr: Jlanb, 2022, 351. pec.

4. A. B. TlobensiHCcKui, A. A. JleBuxuH. . [IpoeKTpOBaHKe aBUALIMOHHBIX M PAKETHBIX JBUTATesIel C IpUMeHeHeM
CAD/CAM/CAE-cuctem. CITI6.BI'TY "BOEHMEX" um. [I. ®@. YctuHOBa, 2019, 22 3K3.

5. K. JTu. . OcHoBel CAITP (CAD/CAM/CAE). CII6.: ITutep, 2004, 351. pec.

6. M. A. [lerncoB. . MatemaTrueckoe MofienipoBaHue Teruiodrznyeckux npoueccoB. ANSYS u CAE-
npoektupoBanue. ExarepunOypr: U3a-so Yp®dY, 2011, 3. pec.

5.2. [lonionHUTeNbHAS JIUTEepaTypa Mo JUCLUIUINHE:
He TpeOyeTcsl.

5.3. Ilepuognyeckue U3aHus:
He TpeOyoTCs.

5.4. TlepeueHb pecypCcoB UHGMOPMALMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTH "VHTepHeT", HeOOXOMMBIX /ST OCBOEHUST
[TUCLIUTTHHBI, 37IEKTPOHHbBIE GUO/TUOTEUHBIE CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2 — ®ynpamenransHas 6ubmoreka BI'TY «BOEHMEX» um. [1.®. YcTuHoBa.
CoBpemeHHbIe MpodeccuoHabHbIe 6a3bl JaHHbBIX:

1. https://rusneb.ru — HarjnoHaneHast 35ekTpoHHasi bubnuoreka (HIB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHasi 6ubimoTeka « KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcTOBast 3nekTpoHHas 6ubmoTeka Poccuiickoro doHza
(byH/IaMeHTaTbHBIX UCC/Ie/JOBaHUH.

WHdopmalMoHHbIe CTIPABOYHbIE CHCTEMBI:
1. TexskcrepT — VIHpOpMAaLMOHHBIA TIOPTa/ TEXHUUECKOTO perynupoBanust: HopMmel, rpaBusa, cTaHzapTel PO;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - Bl TOCToB cobcTBeHHOM
redHepayuu BI'TY "BOEHMEX" um. 1. ®. YcTuHOBa;
3. http://www.consultant.ru/- Koucynsrantllnoc- nH(popMarioHHbI OpTas MPaBoOBOM HHPOPMALIUH.

5.5. IIporpaMmMHoe obecrieueHue:

1. CURA;
2. ANSYS 2020 R2.

5.6. IHopMaIrioHHbIe TeXHOJIOTHHU:

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



6. MATEPMAJIBHO-TEXHUYECKOE OBECIIEYUEHUE JUCIHUII/INHBI

6.1. JIeKijHOHHBIE 3aHATHSA:
CreLaIM3upPOBaHHbIe TPeOOBaHUs 10 000PYAOBAHUIO OTCYTCTBYIOT; ay[IUTOPUS C TIOCAI0YHBIMU MeCTaMH T10

KOJ/IM4YeCTBY CTY[AEHTOB; JOCKa.

6.2. IlpakTHUecKUe 3aHATHUSA:

1. ITpoexkrop;
2. CURA;
3. ANSYS 2020 R2.

6.3. ITpouee:
1. pabouee MecTo MpemnojaBaresisi, OCHAIIEHHOe KOMITEIOTEPOM C JOCTYTIOM B VIHTepHeT;
2. pabourie MecCTa CTY/J,EHTOB, OCHAII[eHHbIE KOMITbIOTEPAMHU C JOCTYIOM B IHTepHeT, rpeiHa3HaueHHbIe /17151 paboThl B

3JIEKTPOHHOM 00pa3oBaTe/ibHOM cpejie.
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TIpunoxenue 1
K paboueii mporpamMme AUCIMILIHHBI
INMPOEKTUPOBAHUE C IIPUMEHEHHWEM CAD/CAM/CAE-CUCTEM

AHHoOTanus padoueil IporpaMMsl

Oucuiynuaa  I[MPOEKTUPOBAHUE C IIPUMEHEHUWUEM CAD/CAM/CAE-CHUCTEM  saBnsieTcs
[MUCLIMIIMHOY 00s3aTe/IbHOM YacTH 0/10Ka 1 mporpamMMbl MOATOTOBKU 10 HarpasneHuto 24.05.02 IIpoekmupoeaHue
aBUAYUOHHBIX U pakemHbix Osueamesnell. [ucrurivHa peamsyercss Ha (akynbTete A PakeTHO-KOCMHUECKOM TeXHHUKU
BI'TY "BOEHMEX" um. [.®. YcruHoBa kadenpoii A8 IBUTATEJIM M1 SHEPTOYCTAHOBKU JIETATEJIBHBIX
ATITTIAPATOB.

[ucuunivHa HatleseHa Ha (Y OpMHUPOBaHUe KomnemeHyuil:
TICK-1.1 criocobHOCTh pa3pabaThiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAI[UIO Ha JIeTa/ld U Y3/bl JBUTATe/Iel W CTEH/I0BOTO
06opy/oBaHus;
IICK-1.10 Bnageer CAE cucTemoii Ha ypoBHe, He0OXOJUMOM [IJ1s1 BBITIO/THEeHHsI paboT 1o rpoduio;
ICK-1.11 Bnageer CAM cucTeMoli Ha ypOBHE, HEOOXOAUMOM [IJis BBITIO/THEHUs paboT 1o Tpoduiio;
TICK-1.6 criocobHoCTh pa3pabarbiBath K/I Ha /eTany, U3roTaB/IUBaeMble MO aJJUTUBHBIM TEXHOJIOTHSIM, U3TOTaB/IUBATh
VX U OlleHMBaTh T10Ka3are/y KauecTBa JieTajiel, oy4YeHHbIX 110 a/JUTUBHBIM TeXHO/IOTHSIM.

CojiepkaHre TUCLATUTAHBI OXBaThIBaeT KPYT BOMPOCOB, CBS3aHHBIX C TEOPETUYeCKUMU OCHOBAaMHU W TPAKTUYeCKUMU
HaBbIKAMY BBIUMC/IMUTEILHOTO MOJIE/TMPOBAHUS TIPOLIECCOB a3POJMHAMUKKA U TEIUIOTEXHUKH, METOlaMM U CpeJCTBaMU
Hay4HBIX MCC/IeJOBaHUM, QYHKLIMOHAIBHOM CXeMOU MakeToB BeIUUC/IUTeM-HOT0 MogenvpoBanus (CAD, CAE cucremsr), a
TaK)Ke MPaKTUYeCKUMH HaBblkamu 3D — reuaTu 3KCIepUMEHTA/IbHBIX 00pAa3lioB 3JIeMEHTOB M arperatoB aBUAIMOHHOM,
PaKeTHO-KOCMHMUECKOW TEXHUKH U TEXHUKH CIeL[MaIbHOr0 Ha3HAYeHUsI.

IIporpamMMoi1 JUCLIATIIMHEI IIPeAYCMOTPEeHBI C/leAyIoIYe BUAbI KOHTPOJIS:

TeKyl[Ui KOHTPOJIb YCIIeBaeMOCTH CTY/IeHTOB TIPOBOAUTCS B IMCKPETHBIE BpeMeHHbIe MHTEPBAJbI B C/IEYIOIINX
dhopmax:
e /MarHOCTUYeCKas pabora;
e WH/UBHU/yalbHOE MPAKTHUECKOE 3a/laHue;
e JOKIaf.

IIpomeKyTouHasi aTTeCTaus NPOBOJUTCS B (hopMax:
e uddepeHLIMPOBAHHLIN 3ayeT.

OG61jasi TPYLOEMKOCTb OCBOEHHUsS AUCLWIUIMHBI COCTaB/seT 6 3.e., 216 u. IlporpamMmoli AUCLUIUIMHBI MPeJyCMOTPEHbI
NeKLroHHbIe 3aHaTus (17 4.), mpakTrueckue 3aHaTus (68 u.), camocTosiTesibHasi pabota crygenTa (131 u).
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TEXHOJ/IOTHHA

PexkoMeHaryy mo 0CBO

IIpunoxenue 2

K paboueii mporpamMme AUCIMILIHHBI
IMPOEKTPOBAHME C ITPUMEHEHMEM CAD/CAM/CAE-CUCTEM

N ®OPMbI OBYUYEHUSA

€HUIO JUCIHMILIUHBI IS CTY/IeHTa

TpyaoeMKOCTb OCBOEHHs! AWCLMIUIMHBI cocTaBiseT 216 4u., w3 Hux 85 u. ayfuTOpHBIX 3aHATHH, ¥ 131 4.,

OTBeZIeHHBIX Ha CaMOCTOSITe/IbHYIO pPaboTy CTyJeHTa.

PEKOMEHABLII/II/I Mo pacripesejeHrnIo yLIEGHOFO BpeéME€HH 110 BHUOaM CaMOCTOSITeTbHOM pa60TbI n pasgeinamMm

[UCLIMITMHBI TIPUBE/IeHbI B Tab/uIe.

KoHTposb OCBOEHMSI [JUCLMIUIMHBI TIPOM3BOUTCS B COOTBETCTBUM C IlojioKeHHeM O TekylieM, pyOexHOM
KOHTpOJIe YCIIeBaeMOCTH 1 IPOMEKYTOUHOM aTTeCTalii 00yUaromuXcsl.

@DopMbI KOHTPOJISL U KDUTEPUU OLIeHHBaHKS TIPUBE/IEHBI B MPUIOKeHNH 3 K Paboueli mporpamme.

HaunmeHoBaHue padoThI

Pexkomen/yemas JIuTeparypa

TpynoeMKOCTB,
Jac.

T'eoMeTpHUYeCKOe MOJIeTHPOB

Paszpen 1. Pa3gen 1. Beegenne. Kinaccudukanust u o61acts npumenenuss CAD/CAE/CAM cucrem.

aHue 00beMHEIX Tel1 B CAD - cucreme.

Beegenue. V3yueHre 0CHOBHOU U [IOTTOJTHUTETHHOMN
JIMTEepaTypsl 1o TeMe paszesna. [loAroToBKa OTUeTHBIX

A. B. ITobensHckuii, A. A. JIeBUXUH. .
ITpoekTrpoBaHNe aBUAlJMOHHBIX 1 paKeTHbIX
JBurartesieil c npumeHenueM CAD/CAM/CAE-

cucrem: CIT6.BI'TY "BOEHMEX" um. 1. ®. 26
MareprasioB 110 pe3yJbTaTaM BbITOTHEHUS Yerumosa, 2019 (1-2)
MHAUBUYAIEHOTO 3a/iaHuA. . ikeHepHast 1 KoMTIbIOTepHast Tpaduika:
Mocksa: FOpaiit, 2021 (1-2)
Wroro no pasgeny 1 26

Paspen 2. Paspen 2. PemieHue 3aau HH)KEHEPHOI0 aHa/Iu3a MeToA0M KOHeuHbIX 1eMeHTOB B CAE-cucremax.

Pellennie 3a/1a4 MH)KeHEPHOT'O aHA/TM3a METOZ0M
KOHeuHbIX 31emMeHTOB B CAE-cuctemax. [To6op

K. JTu. . Ocuoest CAIIP (CAD/CAM/CAE):
CII6.: [utep, 2004 (2)

TeOpeTUYeCcKOro Marepuara /iJisi BbIIOJHEHHS A. B. Tlo6ensiuckuii, A. A. JIeBUXUH. . 10
WHANBU/ya/IbHOTrO TIPAKTUYECKOTO 3a/|aHuA. IIpoekTpoBaHMe aBUALIMOHHBIX U PAKETHBIX
IlozroToBKa K NpakTH4eCKOMY 3aHSTHIO. JBurarteseil ¢ npumeHeHuemM CAD/CAM/CAE-
IToaroroBKa OTUETHBIX MaTepUasoB 110 pe3y/bTaTam cucrem: CI16.BI'TY "BOEHMEX" um. [. ®.
BBINO/THEHUS MHAVBHU/TYaIbHOTO 3a/laHUS: ONUCaHHe YctuHora, 2019 (2.1) 18
STAloB IIPOBeJeHNs pacuéTa M. A. [Jlenucos. . Marematnueckoe
IToaroroBKa OTYeTHBIX MaTepHUasIoB IO pe3yJbTaTam MOZje/IMPOBaHke Teropu3HeCKHX MPOLIECCOB.
BBITIO/THEHHs] MH/IMBU/lya/IbHOTO 3aJaHus: 06paboTka ANSYS n CAE-npoekTipoBaHue: 20
Pe3y/LTaToOB YMC/IEHHOTO MO/Ie/TPOBaHHS Ekarepun0ypr: M3a-so Yp®V, 2011 (1-5)
Wroro o pasgeny 2 48
Paspen 3. Pasaen 3. AAJUTUBHBIE TEXHO/JI0TUH.
A. A. JIanikos, A. A. TposH. . IlonumepHsle
s . y anAuTHUBHBIE TexHomoruu: CaHkT-TleTep6ypr:
yueHre OCHOBHOM U [JOTIOJTHUTeIbHOM JIUTepaTyphl Tamb, 2022 (1) 8
10 TEME pas/iena. A. B. ITobensackuii, A. A. JIeBUXUH. .
IIpoekTrpoBaHue aBUAIIMIOHHBIX U PaKeTHBIX
nBuraresieit ¢ npumenennem CAD/CAM/CAE-
HO,B;FOTOBKa WHJUBU/YaIbHOIO J0K/1a/a cucteM: CII6.BI'TY "BOEHMEX" um. ,[[ . 12
YctuHoBa, 2019 (4)
Wroro mno pasgeny 3 20
Pa3pen 4. Pazpen 4. CAM - cucreMbl.
W3yuenvie OCHOBHOM U JIOTIO/IHUTE/ILHOM JINTEPATyPhl - Cucrempr CAD/CAM B niponssoyicTBe:
110 TeMe paszena. CII6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa, 10
2015 (3)
OnTumu3aLys paHHee CO31aHHOUM MOZe/H MOf, A. B. TloGensiHckuid, A. A. JIeBUXUH. . 13
BO3MOXXHOCTH 3D meuatu ITpoekTrpoBaHe aBUAIIMIOHHBIX U PaKeTHBIX
ngBuraresieit ¢ npumenenneM CAD/CAM/CAE-
[ToAroToBKa OTYETHBIX MaTepHUasIoB IO pe3y/ibTaTam cucrem: CIT6.BI'TY "BOEHMEX" um. 1. ®. 14
BBITIO/IHEHUS HHAWBUAYaIbHOTO 3a/laHus Yerunoga, 2019 (2.2)
Wroro no pa3geny 4 37
12 26734



IIpunoxenue 3
K paoueii mporpaMme JUCLHUILTHHBI
IMPOEKTUPOBAHUE C IPUMEHEHHEM CAD/CAM/CAE-CUCTEM

®OH/JI OHEHOYHBIX CPEJICTB

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

e JUarHocThueckas pabora

s VHJMBHJYa/bHOE MPAKTUYeCKoe 3a/laHue;
o [OKnaz;

e nuddepeHIIMPOBAHHBIN 3aueT;

e muddepeHIMPOBAHHBIN 3aueT.

Kpurepuu oneHuBanus

JuarHocruuyeckasi padora
[uarnoctuueckast pabota nmposogurcs B ¢popme tecta B SMMOC Moodle:

* [IpU NIPaBWILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He arTecTaLus;
 TIpY MPaBUJILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTTecTarusl.

NupuByuayanbHoe NpakTHYecKoe 3a/jaHue

CryzneHTy HeoOXOJMMO BBIMTOJTHUTE TPU HHAWBUYA/IbHBIX MPAKTUYECKUX 3aflaHusl.
1. Pa3pabotka 3D mogenu B CAD - cucteMe, B COOTBETCTBHY C BBIZAHHOW eMy MHAVBUAYAIbHOU TeMoii. Kputeprem
OLIeHMBAHUS UHVBU/Ya/IbHOIO 3a/laHUs SB/ISIeTCS IPaBU/IBHOCTD BBINOJIHEHUS 3a[JaHHs], [IOATOTOBKA OTUETHBIX
MarepuasoB B cooTBeTcTBUM ¢ TpeboBanusmu ECK/] u TOCT 7.32-2017.
2. ITpoBefienue uncieHHoro mozienuposanust B CAE - cucTeMe, B COOTBETCTBUY C BblZI@HHOM eMy UHAWBUAYaIbHON
Temol. KpuTtepueMm olleHMBaHNS UHAVBUYaTbHOTO 3a/laHus SIBJISIETCS TPaBUIbHOCTD BHITIOIHEHUS 3a/jaHtsl, TIOATOTOBKA
OTYETHBIX MaTeprasioB B COOTBeTCTBUH C TpeboBanwsamu ['OCT 7.32-2017.
3. [MogroTtoBka ynpaesstolieit nporpaMmel B CAM - crcTeMe, B COOTBETCTBUU C BbIJaHHOW eMy UHIVWBU/yaJbHOU TeMOM.
KpuTtepueM olLieHMBaHUS MHAUBUYAIbHOIO 3a/JaHUA SIB/ISIeTCSl IPaBU/IBHOCTD BBINO/IHEHUS 3a/JaHNs, TOrOTOBKA
OTUeTHBIX MaTepHrasnoB B COOTBeTCTBUHM C TpeboBanusimu 'OCT 7.32-2017.
Vcnonb3yroTcs cnefyronyie KpUTePUX OLleHUBAHUS:
15- oTueTHbI MaTepuabl 3a/laHKsT He COZieprKaT OLIMOOK, CTYZIeHT yBePEeHHO OTBeuaeT Ha BOIIPOCH! 110 BBITIOJTHEHHOMY
3a/JaHUIO;
8- oTueTHBII MaTepuabl 33/jaHKs COZiep>KaT He3HauUTeIbHble OLIMOKY, He BWSIOIIMe Ha KaueCTBO JOCTUTHYTOTO
pe3sy/brara, CTyAeHT yBepeHHO OTBeuaeT Ha BOIIPOCHI 10 BLIITO/JIHEHHOMY 3a/,aHUIo;
5- OTUETHBIN MaTeprasbl 3aJlaHus COAEpPIKAT OTpe/ie/ieHHbIe OLIMOKH, BIIUSIOLME Ha KaUeCTBO JJOCTUTHYTOTO pe3y/braTa
WU CTYLEeHT He 0TBe4aeT Ha BOMPOCHI MO 3aJJaHHUI0.
0 - obyyJaromuiicst He CTasl BBITOHATE UHAUBUAYAIbHOE 3a/laHye WM OTUETHBIE MaTeprasibl CofiepyKaT rpyOble OILMOKH
[TpyMepb! MHAVBU/Ya/IbHBIX 3a/laHUM MpefcTaBieHbl B Y MK IUCHIMTUIMHEL

Hoxknap

[loknaz poxoguT B yCTHOH (hopme 1o MHAVBUyaabHOU TeMe. CTyAeHT TOTOBUT Npe3eHTarLio (PacKphITHe TeMBI)
Y BBICTYTIAeT C JOK/IaZIOM Iepe[ ayguTopreii. [lasee CTyeHTy 3ajal0TCsI BOTIPOCHI OT TIperoJaBaresisi ¥ CaylaTesie 1o
COZlep>KaHHIo0 TeMbl foKnaa. CTyleHT Jo/DKeH JaTh IpaBHWIbHbIe OTBETHI Ha 3a/laBaeMble BOTIPOCHL.
[Tepeuens TeM J0K/1a[0B pacno/oxeH B YMK AuCHUIIMHEL
Mo pe3ynbraTam /10K/1a/ia 00yYaroIeMycs BLICTAB/SFOTCS Oaiibl:
15- TeMa I0K/Ia/la pacKphITa MOJHOCTHIO, TIOATOTOB/IEHBI TPE3€HTALIMOHHBIE MaTepHasbl, 00yUaloLINiCs YBEPEHHO
B/aZieeT MOArOTOB/IEHHBIM MaTeprasioM, yBepeHHO U TIPaBU/IbHO OTBEYaeT Ha BOTIPOCHI;
0 - obyuaroIuiics He TIOTOTOBMI [[OK/Ia/| B COOTBETCTBUM C TPeOOBAHUSIMU.

JuddepeHnpoBaHHbIi 3a4eT

[uddepeHnpoBaHHbIM 3a4eT BBICTAB/IETCS M0 KOMWUECTBY 6a/lioB, 3apaboTaHHBIMU 00yUaroIMMCs B TeUeHUH
cemectpa. CyMMapHbIi 6asil BLICTAB/ISETCS MO Pe3y/IbTaTaM HalMCaHUs JUArHOCTHUYECKUX PaboT, MHAUBUAYAIbHBIX
3a/laHWU U JJOK/aza. 3a BLIMOMHEHUEe BCeX TPeOOBaHUM U CBOEBPEMEHHOTO YCTIEIIHOTO MPOX0XKIEHUS BCEX KOHTPOIBHBIX
MepoTpHsATHH 00yJaroLIniiCs MoMyyaeT AOMOMHUTeNbHbIe 10 6anios.

[Tkasia nmepeBofia pe3y/ibTaToB 00yYaroIUXCS B OL[EHKHU 110 JUCLUI/IMHE:
MeHee 51 HeyJ0B/IETBOPUTE/ILHO / He 3a4TeHO

51 — 74 yn0BIeTBOPUTE/ILHO / 3a4TeHO-Y/ 0B/IeTBOPUTE/IbHO

75 — 84 Xopo1Lo / 3a4TeH0-X0pOLLOo

85 u bosee OT/IMYHO / 3aUTEHO-OTTUUHO

JuddepeHnpoBaHHbIi 3a4eT

[uddepeHpOBaHHbIM 3a4eT BHICTAB/ISETCS M0 KOMWUECTBY 6aiioB, 3apaboTaHHBIMU 00yUaroIIMCs B TeUeHH
cemectpa. CymMMapHbIH 6asul BEICTaB/SAETCS 110 Pe3y/IbTaTaM HallMCaHUs JUarHOCTHUYeCKUX paboT, UHAUBUYaIbHBIX
3a/laHUM U [JOK/a/a. 3a BLITOTHeHHe BCeX TpeOOBaHUI U CBOEBPEMEHHOTO YCIIEIIHOTO MTPOX0K/IeHHsI BCeX KOHTPOIbHBIX
MepoTpUATHE 00yJaloLIniiCs MoMyJYaeT AOMOMHUTeNbHbIe 10 6anioB..
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[ITkasa epeBofa pe3y/bTaToB 00yYarOIUXCs B OL|EHKH 110 JUCLIUIIMHE:
MeHee 51 HeyZI0B/IeTBOPUTEJIBHO / He 3a4TeHO

51 — 74 ynoBIeTBOPUTE/IBLHO / 3a4TeHO-Y/10B/IeTBOPUTE/IbHO

75 — 84 xopo1Lo / 3a4TeHO0-XOPOLLOo

85 1 bo/1ee OT/IMYHO / 3aUTEHO-OT/IUYHO

14



IMacropT ¢oH/a OLIEHOUHBIX CPEICTB

A °
YAMTOPHBIE o S E
3aHATHA B 8 - =
KOHTAaKTHoOH opme| w s g =R
s 8 > = ==
-1 =7 T
=% - = @ < A
0 [ HaumeHoBaHue o o 5 g E.. [ g O
& 8 pas/esnoB u = g == s =fe)
Q S AMJAKTHYECKHX o E E g8 ¢ - S S E 5
5 eAMHHI| R 3| §|EE|8¢ S I
Q 3 | EElZ2¢| —~ S = © =X
A B | s58S& < = = - 5 =
=" 1 T T I : m
= < e 7 X 25|
9 | O S = =
E e | B |F S)
Pa3pen 1. Pazpen 1.
BBepgenue.
Knaccupukanus u
00/1aCTh IPUMEHEHHS Vs auBIyansHoe
2 3 CAD/CAE/CAM 38 12 0 12 26 70 15 20 20 MpakThueckKoe
CHCTeM.
3a/laHue
T'eomeTpuueckoe
MoO/le/THpOBaHUe
00beMHBIX Tes1 B CAD
- cucTeMme.
Pa3pen 2. Pa3zpen 2.
Pemenue 3agau
HH)XeHePHOro aHa/Iu3a WHpuBryanbroe
2 3 70 22 0 22 48 10 85 0 0 TpakTHuieckKoe
MeTO/{0M KOHEeUHbIX 3a/1aHHe
3/iemeHTOB B CAE- an
cucTemMax.
Bcero 3a 3 cemecTp 108 | 34 0 34 74 80 | 100 | 20 20
Pazpen 3. Pa3gen 3.
2 4 |ApguTUBHBIE 37 17 13 4 20 10 0 40 40 Hoxknap,
TeXHOJIOTHH.
NupuBupyansHOE
0 | 4 [Pasmend.Pasend. 71 | 34 | 4 | 30| 37 | 10 | 0 | 40 | 40 | npakrhueckoe
CAM - cucremsl.
3ajaHue
Bcero 3a 4 cemectp 108 | 51 17 34 57 20 0 80 80
Bcero no guciuninHe 216 | 85 17 68 131 | 100 | 100 | 100 | 100
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Kpurepuu oneHMBaHus

IICK-1.1

Ne 1l

Ne 2
Ne 3

Ne 4

Ne 5
Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Bonpocbl omkpbimo2o muna:

IoKyMeHT, copepyKalluii n300pa’keHHe IeTald U Jpyrve JaHHbIe HeoOXoqUMbIe /i eé
W3rOTOBJIEHUS U KOHTPOJISI Ha3bIBAeTCH ...

CTaBUTCS M KOZ, JOKYMEHTA B CITeLU(UKALIAH, U eCJTH /1a TO KaKOU?

[loKymeHT, onpe/ie/FoIiii reoMeTprueckyro Gopmy (KOHTYp) M37e/Tisi U KOODAWHATHI
PAacCMoIoyKeH!sI COCTaBHBIX YacTel 3To

Tpebyetcs npoussecty TpaHcsuio getaau u3 CAD B CAE cucremy, kakue JefcTBYs
HE00X0IMO COBEPILUTD T10/Ib30BaTeM0. BribepuTe MpaBU/IbHbIN OTBET U 3aMUIINATE
0bocHOBaHue Balliero Bbibopa.

- coxpanutb CAD perans B opmare IGES
- coxpanutb CAD peranb B popmare STEP.

- coxpanutb CAD petanb B hopmare m3d

[TpuBeguTe oT/MuMsl paboyero ueprexxa 0T COOPOYHOTO?

Ha cbopouHoM uepTeske yKa3zaHa 3anuch "CBepyuTh U Hape3ath pe3b0y 1Mo/] yCTaHOBOYHBINA BUHT
103.10 coBMecTHO B fleTasisix 1103.6 1 1103.8". Kak Ha3biBaeTcst Takoi THM MH(OpPMaLy Ha
yepTexke? [71e Takyro MH(OPMAIIHIO YKa3bIBAIOT HA UEePTEXeE?

[MepeuriciuTe paszesnsbl crielUKaLUK B TIOPsAKe C/IeJ0BaHMUS CBEPXY-BHH3.

TpebyeTcs rpousBecTd TpaHcasuto Aetaau u3 CAD B CAM cuctemMy, Kakue JJeHCTBUS
HeoOX0IMO COBEpPILUTD T10/Ib30BaTet0. BribeprTe paBU/IBHBIN OTBET U 3alUIINTe
0boCHOBaHHe Balllero BeIOOpa.

- coxpanutb CAD petanb B ¢popmare stl.
- coxpanutb CAD perans B hopmare m3d

- coxpauutb CAD petanb B popmare sdprt.

Ha kakoM Bujie KOHCTPYKTOPCKUX JIOKYMEHTOB YKa3bIBalOTCsl rabapuUTHbIE, MOHTa)KHBIE,
yCTaHOBOUHbIE, IPUCOeIUHUTE/IbHbIE, TI0CaJ0UHbIe, SKCIITyaTal[MOHHbIe pa3Mephl?

Heo6xoarmo noarotoButh cad Mofie/lb KaMepbl CrOpaHus [jisi POBE/IeHNsT O C/IeIYIOIIEro
MOJe/TMPOBaHNs Ta30/uHaMU4eCcKuX polieccoB. [lepeuricivTe 1ociefoBaTebHOCTb MOATOTOBKU
MOJeJu.

Bonpocbl 3akpbimozo muna:

B kakoM ¢opmare Heobxopumo coxpanuts Cad Mofienu IeTalu Wiy y3/a JABUraTers AJist
skcriopta B CAM cucremy

-STL
- dwg
-m3d

- step
Baxubimu napamerpamu nipu umrnopre CAD mogenu gerany wiu ysna gsurarens B8 CAM
CHCTeMY SIBJISFOTCS:

HacTpOMKM coxpaHeHus stl : 1 yMHeliHOe OTK/IOHeHue, 2___yIJI0BOe OTKJIOHEHHe
Bri6epuTe npaBWIbHBIN OTBET.
1-A MuHMManbHOE 2-A MUHUMAaJ/IbHOE

1-b makcumanbsHoe 2-b MakcuMasnbHOe

CAD - cucrema 3T0

- KOMILJIEKC TIPOTPaMM, Tpe/iHa3HaueHHBIX [1Is TeOMeTPHUYeCKOT0 MO/IeIMPOBAaHUSI U MAllIMHHOM
rpaduku

- CUCT€Ma aBTOMATHU3WUPOBAHHOI'O MPOEKTHUPOBAHWSA

- KOMILJIEKC MMPpOTrpaMM, IMpeaHA3HAUE€HHbIX /14 MOATOTOBKH YITPAB/IAIOIINX IMTPOTPpaMM
HpI/IMEHEHI/Ie 06paTHOl"0 WH)>XUHUPHWHT A
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- BOCCO3/JaHNs1 yTpaueHHbIX WU U3HOIIEHHBIX JieTasiel, pY UCK/II0YeHUH BO3MOKHOCTH 3aKyTIKU
3aruacTei, Ipy HeoOXOAUMOCTH CPOYHOTO PEMOHTA

- BOCCO3jaHre U3[e/insd, CHATOro C IIPOM3BOACTBA

- BCe BbllllellepeyrcieHHoe
Ne 5 PeBepc-UH)XXUHUPUHT 3TO:

- KOMILJIEKC TeXHOJIOT' I/II71, arrapaTHbIX WU IIPOTPAMMHBIX CPeACTB, ITpeAHA3HAYeHHbIX /I
BOCIIpOM3BeJEHHSA obBeKTa ¢ LIeJIbIO €ro KOIMMPOBaHHWA W/IM BHeCEeHUsA HM3MEeHeHUH

- KpUTepUi MaKCUMa/bHbIX HOPMasbHbIX HallPSPKEHUH MCII0/Ib3yeTCsl TaK JKe KaK U KpUTepuil
Mopa-KysnoHa f/151 XpyIKUX MaTeprasioB

- IIponecc aAAUTUBHOI'O ITPOM3BOACTBA, B KOTOPOM INOBEPXHOCTL IpeJBapUTE/IbHO HAaHECEHHOI'O
CJ1041 TTIOPOILIIKOBOI'O MarepuaJjia Bbl60p0qH0, TIO/JTHOCTBIO WJ/IX YaCTUYHO PaCIlyiaB/IsAeTCa TEIJI0BOM

SHeprueu
Ne 6 CAD/CAE/CAM cucTteMbl HU3KOIO yPOBHS

- He copepskar Mofyselt yripaB/ieHVs JaHHBIMH TTPOeKTa M (PYHKI[MOHAIBHOTO aHa/IN3a ITpoeKTa
- Cozeprkat MO/y/Iel yrpaB/eHust aHHBIMU TIPOeKTa U (PyHKIIMOHA/IBHOTO aHa/Ir3a MPoeKTa
- Cofeprkar TOJIbKO MOAY/b YTIPaBIeHHs AaHHBIMH TTPOEeKTa

- CofieprkaT TOJIbKO MOAY/b (DyHKIJMOHA/ILHOTO aHa/lu3a MpoeKTa
Ne 7 IToBepxHocTHas mozens npyu CAD MofenvpoBaHud ...

- orpe/iensgeTcs C MOMOLLbIO TOUeK, IMHUM U TI0BEepPXHOCTeN
- OTpe/ie/IsieTCsl C TOMOLIbI0 KOOP/MHAT, HAaHeCEHHBIX TI00UePEHO

- orpejesseTcsd ¢ IoOMOLIbH0 Pd3MepPOB, HaHeCEéHHbIX nooqepé,uHo

Ne 8 IIpoBeyTe COOTBETCTBUE CUCTEMBI U Ha3HAYEHUS
ACAD1 CucremMa IByMEPHOIO U TPEXMEPHOI'0 MOZe/IMPOBaHUs
b CAE 2 Cucrema /151 MH)KeHEePHBIX pacuéToB
3 CucTeMma /1151 TOATOTOBKY YIPaB/ISIOLUX [IPOrPaMM Ji/is CTaHKOB C
YKMCJIOBBIM MTPOrPaMMHBIX YIIpaBIeHUEM
Ne 9 IIpoBeauTe COOTBETCTBHE JOKYMEHTA U er0 HasHaueHHs!

C60pouHbIii 1 AOKYMeHT, coziepykaliuii u300paxeHre COOPOUHBION eJUHULIbI,

YepTéx HEeoOXOAUMBIH /17151 €6 COOPKU U KOHTPOJIS
FaGapumasii . MOKYMEHT, COfiepyKall|ii YIIpOIlieHHOe U300paXkKeHHe U3eJTHi C
‘{epTé)K 2 rabapuTHBIMM YCTaHOBOUHBIMH U ITPHUCOENMHUTETBHBIMU

P pasmepamu
i OKYMEHT, OTpe/ie/ISIFOIINI KOHCTPYKLMIO U3eHsl
Uepréx JIOKYMEHT, OTIPe/Ie/IsioLy PYKIHIO 3]

3 B3aWMO/eMCTBHE ero COCTAaBHBIX YaCTel U TOSICHSFOIIINI

obuero Braa TIPUHLMI PabOThI U31emrst

JOKYMEHT, ONpe/Ie/ISIOII COCTaB COOPOUHOM eJMHULIbI

I' Cnetudukaius 4
KOMILJIEKCA WJTIM KOMIT/IEKTa

Ne 10 IIpy U3roTOB/IEHNN OTYETHOM KOHCTPYKTOPCKOM JOKYMEHTALIMH /1eMeHTa aJlIUTUBHBIMU
TeXHOJIOTMSIMHU [TOMUMO UepTeXKa [eTaiu HeobXog1uma 3/IeKTpOHHast MOZie/Ib fieTaid B (oopMare

- stl

- step
- iges
-.m3d

-.sdprt
IICK-1.10
Bonpocbl omkpbimozo muna:
Ne 1 B CAE cucreme Ansys Fluent Bo Bknagke Cell zone condition 3agarorcs
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Ne 2 B CAE cucteme Ansys Fluent Bo BKajke Material 3azarotcs

Ne 3 ITpu KakoM THIle MHULMANN3aAL|Y 3HauUeHHUs B pacueTHOM 00/1aCcTy Ha3HAualoTCs T10/1b30BaTeneM Wi 6epyTcs, NCXOAs
13 3HaYeHWH Ha Kakoi-1u0o rpaHuiie?

Ne 4 TTpu xakoM THIle HHULMAIN3aLUY 3HaUeHUsI B pacueTHOM 00/1aCTH 3ajal0TCsl UCXO/s U3 YIIPOLIEHHOIO PellleHHsI
TI0CTaBJ/IEHHOM 3a/jauk, Noay4YeHHOro U3 N-oro KoMyecTBa UTepaLyii?

Ne 5 TlepeuunciiTe MperMyILeCTBO TPUMeHeHHsI THOPUHBIX CETOK.

Ne 6 CylHOCTBIO METO/IOB SIBJISIETCS 3aMeHa HEeMpPePhIBHOM WH(MOPMAL[MK COAEPIKAILeHCs B TOUHOM PelleHHH
middepeHIaNbHOTO ypaBHeHHs AUCKPETHBIMU 3HAUEHUSIMH.

Ne 7 B CAE cucteme Ansys Fluent Bo Bkagke Boundary condition 3amarorcst

Ne 8 TTpu nposeaenuu CAE Moe/TMpoBaHus B&XKHYIO POJb B OTOOPayKeHUH pe3y/IbTaToOB 3aHUMAEeT CETOUHOEe TIOCTPOEHHE.
[IpuMeHeHYe CTPYKTYPHPOBAHHBIX CETOK MPUBOAUT K ___1_ CKOpOCTH pacuéra, __ 2_  Tpy[o3aTpar.

Ne 9 Kakumu rpaduyecKUMU CrIoCco0aMu MOKHO TTPeI0CTaBUTb Pe3y/bTaThl YUMC/IEHHOTO MO/Ie/IMPOBAHMUsI TIPOL[eCCOB
rOpeHUst B KaMepe CrOpaHus?

Ne 10 Ipu pelieHHM 3a/iad THAPOTra30AMHAMUKH [i/Is TIO/TyUYEeHHs JOCTOBEPHBIX Pe3y/IbTaTOB HEOOXOAUMBIM yC/IOBUEM
sBnsieTcs obecrieueHye Haubosee MoAPoOHOI ceTkU. [Tepeunciute nBe Hauboee Ba)KHbIE 30HBI, B KOTOPBIX CETKa
JIO/DKHA UIMeTh MUHUMAJIbHBIN pa3mMep. APryMeHTHpYHTe Baill BbIOOP.

- 30Ha CTeHKH (TIPUCTEHOYHas 30Ha)
- 30HA CBODOOJHOIO TEUEHHUS

-30Ha C HaubOMBIINM IrPaf/UeHTOM H3MeHeHHs] 3aBUCHMbIX TIePeMEHHBIX
Ne 11 Kakast u3 RANS mogeneti TypOy/ieHTHOCTH SIB/ISIETCS ONITUMA/TBHOM, C TOUKHU 3PEHMUs], BpeMsI3aTpar U TOUHOCTU
MO/|e/IMPOBaHUs TYpOY/IeHTHBIX TeUeHUH B MPUCTEHOYHBIX CJI0SIX? APryMeHTHpYiTe Balll BbI6op/

1) k-w
2) k-e

3) spalart allmaras
Bonpocbl 3akpbimoz2o muna:
Ne 1 B kakom hopmare Heobxoaumo coxpanutb Cad Mozenu fetany WK y3/a ABUraresis [jisi 9kcriopTa B Ansys Fluent

A .m3d
b .sdprt
B .stp
I' .iges
L .x_t
Ne 2 C momoribio Kakoii omneparyu B iporpamme KOMITAC 3D MOXKHO U3B/ieub BHYTPEHHUI 00beM JieTanu Jijist
nocnegyouero skcriopta B CAE-cucremy.
- O6osouka
- bynesa onepanus
- DJIeMeHT 110 TpaeKTOpUuu

- BeIpesars BpaljeHueM
Ne 3 Ilpu nposegennu CAE MofenupoBaHusl BaXKHYHO PO/b B pacyeTe 3aHUMaeT CeTOUHOe nocTpoeHre. CooTHecuTe
n300pakeHHe CEeTKU C Ha3BaHUEM.

A 1 cTpyKTypupOBaHHas
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2 rubpupHast

3
HEeCTPYKTYPHUPOBaHHast

Ne 4 PaccraBbTe npaBU/bHBIN 1opsifiok nposesieHust CAE pacuera
A Cospganue CAD mogenu
b Co3pganue ceTku
B Pacuer

I" TTocTo6paboTka
Ne 5 B CAE-cucTemax Kakue MeTObl UMCIEHHOTO pelieHus quddepeHraabHbIX YPaBHEHUH IPUMEHSTIOTCS?

- MeTo/i KOHEUHBIX pa3HOCTeH
- MeToj KOHeUHbIX 00bEMOB
- MeTo/i KOHEUHBIX 3/IEMEHTOB

- Bce nepeunciienHsie
Ne 6 CyI[HOCTBIO UHC/IEHHBIX METOZOB SIBJISIETCS 3aMeHa HellpepbIBHOW MH(OPMaLMY COoiepiKallieiics B TOUHOM pellieHnH
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It depeHIMaNbHOTO yPaBHEHHS AUCKPETHBIMU 3HAaYeHUSIMU.

BepHo / HeBepHO
Ne 7 PaccraBbTe MpaBUbHBIN MTOPSIOK CO3[AHUs CTPYKTYPHUPOBaHHOM ceTkH B iporpamme ICEM CFD

A Co3/1aH1ie Wi UMIIOPT FreOMeTPUYeCKOM MO/Ie/IM ¥ HaMMEHOBaHHe BCeX IPaHHUIL,
b Co3ganue v pa3dueHye pacueTHoM 06/1acTi Ha 6/10KU
B Accouuariys y3/10B 1 JIMHUI GJIOKOB K pPeajibHOM reoMeTprn

I 3apanne KosmueCTBa 371eMEHTOB M 3aKOHOB CT'YILeHUs Ha
Ne 8 B mporpamme Ansys Fluent, c momomisto ¢yskimm Contours MO>KHO

- OTo6Gpa3suTh pacrpee/ieHHe 3HaYeH|H Kakoi M0 epeMeHHO 110 MOBEPXHOCTH WM CEUEHHIO
- OTOOpa3uTh TMHUM TOKA

- OToOpa3uTh BEKTOPHOE 1300pakeHHe HarpaB/ieHus II0TOKa
Ne 9 B CAE-cucreme Ansys Meshing dynkius Inflation otBeuaeT 3a

-CO3[,aHKe NPUrPaHUYHbBIX CJIOEB CETKU
-3a/laHKe Pa3MepOB sTUeHKU CETKH [Ijisl BCell pacuéTHOM 06/1acti

-BBIOOP THTMA CETKH

Ne 10 ITpu pabore B CAE-cucTeMe 1151 COKpallleH!sl BpeMeHH PacuéTa, Mpy MOCTPOEHUH CETKU B 30He CBOOOJHOTO TeUeHUsI
U B 30HaX IJie He OKHUZJAIOTCS OOMbIIMe IpafiieHThl N3MeHEeHHs TIepeMeHHBIX sTUedKH CeTKHU [J0JDKHBI OBITh yeM
B IIPUCTEHOYHOM 30He

Bonbiue
MembLue
IICK-1.11
Bonpocbl omkpbimoz2o muna:
Nel 3aMKHYTBIM 00beM BHYTPH CUCTEMBI aiIUTHBHOTO TIPOM3BO/ICTBA, B KOTOPOM IPOUCXOUT
W3rOTOBJIeHHe fleTasiel, Ha3bIBaeTcs ...
Ne 2 EQVHWYHBIN LUK/ MPOLIECCa, B KOTOPOM OJMH WK O0Jiee KOMIIOHEHTOB M3rOTaB/IUBAIOTCS B
paboueii Kamepe CUCTEMBI aJIJUTUBHOTO TIPOU3BO/CTBA, Ha3bIBAeTCH ....
Ne 3 Kak ynmyuumrs afgresuro U3roTaBlIMBaeMoro Ha 37 IIpUHTepe u3fienys K riaTdopme OCTPOeHHs ?
Ne 4 YBesMueHue MJIOTHOCTH 3aI0/THeHUs oA eprKeK TOYHOCTb M3rOTOB/IEHUS [leTa/ll
Ne 5 Kakoii TUI BHYTPEHHETO 3ario/iHeH|s H300pa)keH Ha PUCYHKe?
e
Ne 6 Kako#i TUIT BHyTPEeHHETO 3aroiHeHust 1300pa’keH Ha PUCYHKe?
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Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Kakoli TUIT TIPW/IMNIaHKs K MeYaTHOH riatdopme M300pakeH Ha PUCYHKe?

Kakue BUIbI IOZIZIEP>KUBAIOLIUX CTPYKTYP yKa3aTb B CAM riporpaMme TIpy U3rOTOB/IEHUH
JIOTIATOYHOM MAIlMHBI, /711 TIOC/IeAytollel neyat u3 ABS miacTika, uToObl yIIpOCTUTh
yAaneHye nojaepkek 6e3 moTepu KauecTea?

-ApeBOBH/HbIE

-HOpMaJIbHbIe
BrIbeprTe HaCTPOMKY Cilaficepa KOTOPbIe TIO3BOJISIIOT 00JIErYnTh YAaIeHHe M0/ P>KUBaIOIX
CTPYKTYD. APrYMEHTHPY¥Te CBOM BBIOOP.

- YBenuueHHe IJIOTHOCTH TOAeprKeK
- YMeHbllieHue JIOTHOCTH TMOAIePyKeK
- YBenuueHue 3a30pa MeX/y TO/IePKUBAIOIIUMU CTPYKTYPaMU 1 OCHOBHBIM TeJIOM

- YMeHbllieHre 3a30pa MeKAy MOfAeP>KUBAIILIMMU CTPYKTYPaMU U OCHOBHBIM TeJT
Kak pacriosiararor /1orato4Hoe KoJsieco Ha yiatopMe MoCcTpoeHus ?

- TIO/I, YIJIOM K T1aT(hopMe MOoCTPOeHust
- TIepIIeHVKY/ISIPHO OCH BpallleHUs

- TIePIIeHAVKY/ISIPHO OCH BpallleHUst
Bonpocbl 3akpbimo2o muna:

Kakas u3 HacTpoek ckopocTy nedyatd B CAM cucTemMe OKa3sbIBaeT BIUSHYE HA KaUueCTBO
WTOTOBOM TIOBEPXHOCTH

- CKOPOCTbH BBITIOJIHEHHMS IT€PUMETPOB
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Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

- CKOPOCTb BBITIO/THEHKA 3all0/THEHUSA

- CKOpPOCTb TIepeMelreHni
Kakue cy11eCTBYIOT TUIBI BHYTpeHHero 3anoyHeHus fAetand B CAM cucteme CURA?

- 3Ur3ar
- CeTKa
- BOCBMUI'DAHHUK

- CTOJIOBI
Ha YTO BJ/IUAET HaCTpOﬁKa TdKasd B CAM CHUCTeMe, KaK IIJIOTHOCTH 3aI10/IHEeHUs

- TIPOYHOCTH UTOTOBOTO M3/IEIHS
- BpeMsI Teyartu
- KauecTBO ODOKOBOW MOBEPXHOCTU

- azire3wst K 1iatpopme

Bo3MoykHOCTB Ha 3Tare MPOEKTHPOBAHUA OLIEHUTh M3r0TaB/IMBA€MOCTD A€Ta/ir - IIPEUMYILEeCTBO

-CUCTeM
-CAD
- CAM

- CAE
CooTHecHTe MporpaMmy C TUIIOM CHUCTeMbI K KOTOPOW OHa OTHOCHUTCS?

A KOMPAS 3D 1) CAD
b SolidWorks 2) CAM
B Ultimaker 3) CAE
Cura
4) YauBepcasnbHas rporpamma umeroitjasi mogynmu CAD, CAM, u
I" Prusa
CAE
E Fluent

Kaxkoii npotiecc npe/iecTByeT U3roTOB/IEHNIO JleTaIl MeTOZAO0M a/[AUTUBHOIO IIPOU3BO/CTBA?
A JIuTbe nof, faB/ieHuEM

b Cospanue 3D-mogenu B CAD nporpamme

B IlramnoBka

I" OkcTpysus
Kakoii MaTepuasn U3 HIKerepeurcaeHHbIX 00/1a/JaeT HaUMeHbIIeH ycaJKon

-PLA
- ABS

- Nylon
Uewm ypangroTcs noaep>xky u3 marepuana HIPS

- D-numonHeH
- BOJa

-aLeToH
Kak ripu meuatu mosimmMepHbIM MatepranoM Ha FFF ripuHTepe ucripaButh AedekT neyatu
CBsI3aHHBIN C HepaBeHCTBOM (haKTUUeCKOro JriaMmeTpa HUTH TpebyeMoMmy.

- I3ME€HeHHeM CKOPOCTH MevaTr
- U3ME€HEeHHEeM TOJIIUHBI C/105

- UI3MeéHeHHeM I1I0TOKa
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IICK-1.6

Ne 10

Ne 1l
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6

Ne 7

Ne 8

CAM- cucrema 3T0

- KOMILJIEKC MPOrpaMM, NpeJHa3HaueHHbIX /151 TOATOTOBKY yMPaB/ISIFOLIUX IIPOrpaMM st
craHkoB ¢ UITY

- KOMIL/IEKC TIPOrpaMM, Npe/jHa3HaueHHbIX i/ FeOMeTPUYeCKOro MOZIe/IMPOBaHMs M MallIMHHON
rpaduku

- KOMIUIEKC TIPOTPpaMM, TIpeJHa3HaUeHHBIX /I pellleHUA Pa3/IMYHbIX HH)X€HEPHBIX 3a[a4

- CUCTéMa aBTOMaTHU3UPOBaHHOI'O ITPOEKTUPOBAHUA

Bonpocbl omkpbimozo muna:

Yo copepxut G-koz?

[1py MpoeKTUPOBaHUM H3/e/TUI [J1s1 IOC/AeYIOLero UX U3roTOBIEHNS ITPY TIOMOLIM aAJUTUBHBIX
texHosioruii B CAD mogem CAM cucteMoii Oy/ieT npe/jioykeHo TOCTPOEHHUe T0/ePXKUBAIOIINX
CTPYKTYD TIpH yIJie HaBUCaHUs Ooree rpajiycoB

Cucremoit asist 3D-mieyarts, KOTOpast CO34aéT Hape3Ky TTOBEPXHOCTHOTO MacCHBa M MepeBOUT
nosTyueHHy0 nuHpopmaiyio B G-Kofi, Ha3bIBaeTcs

Kakumu crocobamut MOXKHO TIOBBICUTEL CkopocTh 3D mneuatu Ha FFF nipunTepe?

Ynpaesisiroitieid mnporpaMmMoi /i71st hpe3epHoro, TOKapHOro CTaHKoB, 3D mpuHTepa sBiseTcs ... ?
Kak 1 Ha uTo noBnuseT yBe/IMueHre 3Ha4YeHHA HaCTpOI‘/'IKI/I «CKOpPOCTB IlepeaABU>XeHUSA
Treyararowiei TojoBKu» pu 3D-meuatu?

Ipotiecc U3roTOB/IEHUSI [ieTaiel, KOTOPhIH OCHOBAH Ha CO3/jaHuH (prU3MUeCcKoro 06beKTa mo
3J/IeKTPOHHOM TeOMeTPHYeCKOM MoJies 1y TeM 100aBIeHHsI MaTeprasa, Kak MpaBuIo, CJI0H 3a
CJi0eM, Ha3bIBaeTcsy ...

Kak HeoOXoauMO paco/IOKUTE JieTalb Ha TuiaTopMe MOCTPOeHs? 3aruIIkTe MPaBU/IbHBIN
OTBET Y apryMEeHTHPYHTE ero.

D

2)
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Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Kak 100MThCs1 BLICOKOTO KaueCTBa U3/[e/IUi ¢ MUHUMAaJIbHOM MOC/IeAyrolel moctobpaboTKom?
IIpefocTaBbTe HECKOJIBKO BADUAHTOB OTBETOB.

Kakue n3meHeHuUs: B reOMeTPUM HeOOXOIUMO MPOU3BECTH, UTOOBI UMETh BO3MOKHOCTh
HareyataTb OTBepPCTHsl, 0Cb KOTOPBIX MapasuiesibHa UK HaXO[UTCS TI0[], YIVIOM K riatdopme
noctpoenusi? O6oCHy#HTe Balll BBIOOD

-YBEJIMUUTH pa3Mepbl OTBEPCTHS

-YMEHbIIIUTh pa3Mephbl OTBEPCTHS

-3aMEeHUTh KpyIJIble OTBepPCTHs Ha KBaZipaTHbIe

-3dMEeHUTHb KPYIJIble OTBEPCTHS Ha KallJIeBUHbIE
BOI’IpOCbl 3dKpblmoeco muna:
B1316ep1/ITe TUTFOCBI ITIPUMEHEHU A A,E[,ELI/ITI/IBHBIX TEXHOJIOT MM

- B03MOXHOCTD M3TOTOB/IEHUS M3[e/THH CJI0KHOW (POPMBI
- DKOHOMMS MaTrepHasa
- AHM30TpONMS CBOMCTB U3Zle/IMI MOyYeHHBIX TaKUM MeTO[,0M U3rOTOB/IEHUS

- Bbicokast CKOpOCTb U3rOTOB/IEHUS
IMocnenoBarenbHOCTD 3TarnoB pabot ¢ CAM cucTeMotli npu POU3BOACTBe AeTtaseit Ha 3D
TIpUHTepe

A Wmrnopt u nogroroska 3D mozenu B CAM nporpamme

b Hacrpoiika mapamMeTpoB revaTy: TO/IMHA C/10sl, CKOPOCTh MeyarH, TeMIieparypa sKCTpyzepa
B OnTtyMu3anus 3arno/HeHUs MoJie/ii U pa3MellleHue MojepkeK

I" TIpoBepka 1 Br3yanu3anus MOZie/1 [epes revyarbro

[, T'eHeparnyig nporpamMMs! yrpaB/ieHus BKeHHUEeM NeUyaTHOM IO/I0BKU

E Ilepenaua nporpammel Ha 3D nipuHTep U 3arycK mevyatu
Kakue orpaHrueHusi MOTYT ObITh CBsI3aHBbI € UcTob3oBaHreM CAM-cuctemsl ripu 3D neuaru?

- TeXHUYeCKre BO3MOKHOCTU TIPUHTepa
- CBOMCTBa MaTepHasioB

- CJIOKHOCTBb (POPMBI MOJIEJTH

Bri6epute 13 Ipe/iio;KeHHbIX BapHaHTOB, KaKKe IporpamMMbl oTHocsTest K CAM cucremam st
3D nipuHTepoB?

- Cura
- Prusa
- Polygon

- Komnac 3D

Kakue napameTpbl MOXXHO HaCTPOUTS C roMoLLbr0 CAM cucTeMsl JJis1 [0 CTHKeHUs
OITUMAJIbHBIX Pe3y/IbTaToB KaueCTBa U CKOPOCTU IevyaTu?

- TOJIIIVHA CJ1051
- CKOPOCTb TIeYaTH

- TeMIiepatypa 3KCTpyzaepa
- TeMIIepaTypa CTosa

- 3aMoJiIHeHHe MOJIe/U

- TIOAJIePXKKU

- BCE BBILIIeIIepeyrCc/IeHHOe
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Ne 6 Kakoii Harboee pacripocTpaHeHHBIH MeTO/, YAaJIeHus MOfep>KeK MOXKeT ObITh YKa3aH B
TeXHOJIOTMUeCKUX TPeOOBAHMAX KOHCTPYKTOPCKOH JOKYMEeHTal|uy Ha JeTaau u3 AT?

- MeXaHUUeCKHU Cr1ocob
- XUMHUECKUA METOof,

- TePMUUeCKUI MeTo[
Ne 7 Kakue texHosmornueckue TpeboBaHusi MOTYT ObITh YKa3aHbl B K/ metamu u3 AT i 1OCTHKEHUs
TpebyeMoii 111ePOXOBaTOCTH OBEPXHOCTU WX (GOPMBI H3Je/us?

- TepMo0OpaboTKa
- uutidoBKa

- TIO/IMPOBKA

- (ppesepoBaHUEe

- XMMUYecKasi 00paboTka

Ne 8 OrpaHuyeHHs B OTHOLIIEHUU pa3MepoB, TeOMeTpHH, MaTepuasioB, TOUHOCTH U3TOTOB/IEHHUS
OTHOCSTCS K BBIOODY

- TeXHOJIOTUH aJAUTUBHOTO ITPOMU3BOACTBA

- IPOrPaMMHOT'0 MTaKeTa /ijisi KOHCTPYMPOBAHUS [IeTajIu /st aiUTHBHOTO TIPOM3BO/ICTRA
Ne 9 [NepeuniciuTe MaTepualibl, MPUMeHsieMble B aJINTUBHOM TTPOU3BO/ICTBE?

-TIOJIIMEPBI
- MeTaJjlbl
- KepamMHKa

- KOMITIO3UThI

Ne 10 Kakuie mapameTpbl U3 HIKeIIpUBEAEHHBIX, He0OX0MMO YKa3bIBaThb B KOHCTPYKTOPCKOH
JOKYMeHTalUy J/1s1 ajlu TUBHOTO TIPOU3BOACTBA?

- pa3mephl
- OpUeHTaLUs
- IIePOXOBATOCTh MOBEPXHOCTH

- TeXHOJIOTUA IIPOXU3BOACTBA
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