MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
(moamnmch) DdUO
« » 20

PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IIEPCIIEKTUBHBIE TEXHOJ/IOI'I B ABUAJIBUT'ATEJIECTPOEHUUN

HamnpasyieHnue/cnenaaibHOCTb 24.05.02 TIpoeKTHpPOBaHHE AaBHAI[HOHHBIX H PAKEeTHBIX JBUraTe/IeH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma IIpoeKkTHpOBaHNe TEXHO/JIOTHYECKHX MPOLIECCOB MPOU3BO/CTBA
TOATOTOBKH ABHAIMOHHBIX, PAKETHBIX /[BUTaTe/Ied U FJHepreTHYeCKNX YCTaHOBOK
YpoBeHb BbICILIEro 00pa3oBaHus Coenpaaurer
®opma obyueHus OuHasn
®dakyneTeT A PakeTHO-KOCMHYEeCKOH TeEXHHUKH
Beinyckaromas Kadeapa A8 IBUTATE/IN U SHEPT'OYCTAHOBKMU JIETATEJ/IBHBIX
ATITTAPATOB
Kadeapa-pa3paborunk pabdoueii A8 IBUTATE/IN 1 SHEPT'OYCTAHOBKMU JIETATEJ/IBHBIX
NporpaMmal ATIITAPATOB
A YACDHI (o Ha MU0 BH/IOB 3aHATHH) o
E a. ﬁ AYJUTOPHBIE 3AHATHUSA | CAMOCTOATEJ/IBHASA PABOTA B
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.05.02 ITpoekTHpOBaHUe aBUALIMOHHLIX U PaKeTHBIX /BUraTe/iei
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A8 IBUTATEJIM 1 SHEPTOYCTAHOBKMU JIETATEJIBHBIX
ATITTAPATOB
Muxatinos KoncrantuH HukosiaeBrY, CTapilivii IiperojaBaresib

[TporpaMma paccMOTpeHa
Ha 3ace/laHuy Kadeapbl-pa3paboTurka
paboueti nporpamMmel A8 IBUTATE/IU U SHEPT' OY CTAHOBKWU JIETATEJ/IBHBIX AITITAPATOB

3aBepytomuii kKadesapoii JleBuxuH A.A., K.T.H., JOLI.

[Tporpamma paccMOTpeHa
Ha 3ace/JaHUM BhIMyCKaroIiei Kadeapbl

A8 IBUT'ATEJ/IN 1 DOHEPI'OY CTAHOBKM JIETATEJ/IBHBIX AITITAPATOB

3aBeqyroiuii Kadezapoii JleBuxuH A.A., K.T.H., JO0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
INEPCIIEKTUBHBIE TEXHOJIOT'MA B ABUAJIBUT'ATE/IECTPOEHINN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-5.1 — criocobHOCTh pa3pabaTbiBaTh W BBITYCKATh KOHCTPYKTOPCKYIO JOKYMEHTALUIO Ha JeTald U Y3/Ibl
JiBUraresieli, a TaK ke CpeJjCTBa TeXHOJIOTMUeCKOIr0 OCHAIlleHUs

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:

IICK-5.1
3HAHUA:
3HaeT 0CHOBHbIE TeXHOJIOrUeCKHe HWHCTPYMEHTHI CO34dHHS dBUALIMOHHbIX ABHFaTEHEﬁ;

YMmeHus:
YMeeeT 3CKU3HO M/IaHMPOBATh TEXHOJIOTHUIO M3TrOTOBJ/IEHHWS Y3/I0B aBUAIJMOHHBIX ,E[BHI‘aTeneﬁ;

HA8bIKU:

Bbi0MpaeT KOHCTPYKI[MOHHBIE MaTepHasIbl C OMTUMA/IbHBIMKA CBOMCTBAMH C YU€TOM OTPAC/eBOrO OIbITa
nozibopa MaTepHasos;

[MToxOupaeT BapyuaHTHI 3aMeHbI MaTepUasioB, B TOM YMC/Ie U3 MHHOBAIMOHHBIX pa3paboTokK;

OpHEeHTHPYETCsl B METO/IaX TOBBILLIEHUS] CBOMCTB MaTepHasioB, B TOM YHC/Ie KOMITO3ULIMOHHBIX;

YuKThIBaeT 5KOHOMHUUECKYO 11e/1eC000pa3HOCTb BhIOOPA MaTepUasioB C 3a/laHHbIMKM CBOMCTBaMM;

YuuThIBae€T 3KOHOMUUYECKYIO 1€/1eCO00pa3HOCTh BbIOOpA Criocoba U3rOTOB/IEHMS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmna ITEPCITEKTUBHBIE TEXHOJ/IOTYUN B ABUA/IBUTATE/IECTPOEHUN
SIBJISIETCS TUCLIUTTHHOM YacTH, ()OPpMHpPYyeMoli yuaCcTHUKAMH 00pa3oBaTe/IbHBIX OTHOIIeHWH 6/10Ka 1,
TpPOrpamMMBbl TIOATOTOBKY 110 HaripaeieHuto 24.05.02 [TpoekmupoeaHue asuayuoHHbIX U pakemHbIx 0gueamesnell.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
CIIEIIMAJIBHOCTD, HAJEXHOCTD.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GHU3MUeCcKre U MaTeMaTHUeCKUe MOJIeA UCCIelyeMbIX TPOLIeCCOB,
SIBJIEHUI U 00BEKTOB, OTHOCAIINXCS K TTPO(heCCUOHATLHOU cdepe AesITeTbHOCTH /i PellleHUst
HWH)XEeHEPHBIX 3a/a4y

¢ OIIK-7 — CriocobeH KpUTUUYECKH ¥ CUCTEMHO aHa/IM3UPOBaTh JI0CTHXKEHUS OTPaciv
JIBUTATeIeCTPOEHHUS U SJHEPTETHUECKOM TeXHUKU U CIIOCOOBI MX MPUMEHEHHS B TTPOQeCCHOHATEHOM
KOHTEKCTe



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pa311en 1. Hepcnek'mnm,le TeXHOJ/IOrH4eCcKHe Mmporeccsbl H3roToB/IeHHUS KOMITO3UTHBIX
4 8 MaTepHasioB. TIoHsiTHE O KOMIO3UTHBIX Mmarepuasax. HpumeHeHMe KOMITO3UTHBIX 1 6 6 0 5 20
MarepuasioB. Bo/OKHUCTbIE KOMITO3UTHBIE MaTepuabl. JlicriepcHO-yIPOUHEHHbIe
KOMITO3UTHbBIE MaTepuasbl.
Paspen 2. IlepcieKTHBHBIE TexHO/IOruueckue npoueccbl 3D meuaru. OCHOBHbIE NOHSTHS,
TepPMUHbI U onpeziesieHus], kaaccudukanus 3D nedatn. PaccMaTpUBalOTCS CYILieCTBYIOLLAe
4 8 TIepCreKTUBHBIE KaTeropruH IMepCrieKTUBHBIX TeXHOIOrHYeCKHX ITPOLIeCCOB 3D mneuatu: 25 15 6 9 10 20
dorononmepusanus B BaHHe. CTpyiiHoe HaHeceHue MaTepuasna. CTpyiiHoe HaHeceHHe
ces3ytoriero. CHHTe3 Ha Mo/IoKKe. DKCTPy3usi MaTepraa. [1psmMoii oABoz, SHepruu U
Marepuasa.
Paanen 3. C]slpbé AJIA NIePCIIeKTUBHBIX TeXHO/IOTHH B dBHa/IBUraTe/1eCTPOEeHHUH.
PaCCManI/IBalOTCH YriepoAHO-KOMITIO3UTHBIE MaTepuaslbl, CJIOUCTbI€ KOMITO3UTHBIE
MarepuaJibl, TOPOILIKOBbIE U I'PaHY/IMPOBaHHbIE KOMITIO3UTHBIE MaTepraJibl, KepaMuieckue
4 8 KOMITIO3UTHbIe MaTepuaJbl, HAHOKOMIIO3ULIMOHHbIe MaTepuaJbl, OJHOKOMIIOHEHTHbIe U 24 17 8 9 7 20
MHOT'OKOMITOHEHTHBIE MaTepHasibl, TEPMOIIACTUKH, ('IJDTDHOJ'H/IMEPHI)IE cmosbl. OCHOBHBIE
XapaKTeprUuCTUKH HaHﬁonee BOCTpeﬁOBaHHBIX MeTa/VIMYeCKUX U IOJIMMEPHBIX ITOPOILIKOB. nx
TEeXHOJIOTMUYeCKKe CBOMCTBA U METO/bI I10/TyYeHHUs.
Paspen 4. MeToan1 aBTOMaTH: 0 MPOEKTHP TeXHUYECKHX MPOIeCccoB B
4 8 CAM-cucremax. Paccmarpusaercs T10 ucronb3yeMble NPU MOATOTOBKY yIIpaB/sitoLLeit 22 13 6 7 9 20
MPOrpaMMb! MepCIeKTUBHBIX TEXHOJIOTMUEeCKHX MPOLieccoB. PaccmarpuBaroTcst uHTepdeiic
cniaiicepoB 3D NPUHTEPOB, UCIIONB3YIOLIMX MeTOZ, MPSAMOTo MO/BO/A SHEPTUH 1 MaTepUaa.
Pasnen 5. HepCHEKTHBHbIe TeXHOJ/IOTHH B aBpDKDCMH‘leCKOi’l 0Tpac/iu. TereTI/I‘{ECKI/IE
4 8 OCHOBBI ITPOLiecca CHHTe3a Ha rogyioxkke. [IporHo3 MexaHuuecknx cBoicte. [Tog6op 26 17 8 9 9 20
TEXHOJIOTUYeCKHX Pe)XUMOB U MareMaTH4eCKoe MO/|e/IMpOBaHHe TeXHO/IOrnyeCcKrux
TPOLIeCCOB a/IJUTUBHOIO MPOMU3BO/CTBA CUHTE3a Ha IO/JIOKKE.
Bcero 3a 8 cemecTp 108 68 34 34 40 100
Bcero no gucnymMHe 108 68 34 34 40 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Oo0neMm,
Ne Homep 1 HanmeHOBaHue
Tema npakTH4YeCKOro 3aHATHUSA aya.
n/n pa3fea JUCHMILIUHBI
4acoB
3HAKOMCTBO C YCTPOMCTBOM U MPUHLIUIIOM paboThl 3D
1 TMIpUHTEpa, UCITOJIb3YIOIIero MeTo/, IPSIMOro I0ABOAA SHEPIUU U 5
Paspen 2. IlepcrieKTUBHbIE P pa, yIom ATIP ABOA P
Marepuasnia.
TeXHOJIOTuuYeCcKue 3 - 6 3D
HAKOMCTB TPOMCTBOM W IIPUHILIUIIOM ThI
npouecchkl 3D neuary. dKOMCTBO C yCTPOHUCTBO PUHLHIIOM pabo
2 TIpUHTEPA, UCTIOB3YIOIIero MeToz (hoTorommMepu3aliys B 4
BaHHe.
3 Pazpnen 3. Coipbé anis VcnpiTanust GU3MKO-MeXaHUUeCKHUX CBOMCTB 00pas3LioB 5
[epCIIeKTUBHBIX U3rOTOBJIEHHBIX MeTo/oM AT.
4 TEeXHOJIOTUH B 3HaKOMCTBO C TPaHy/IOMeTpUYeCKUM COCTaBOM, (hOpMOii U 4
aBUaJBUraTe/IeCTPOCHUU.  |CTPYKTYPOU YaCTUL] TTOPOIIKOBOTO MaTepyasa.
Pazmen 4. Metogpl Co3paHue yripaB/siolel mporpaMmel st paboTsl 3D
5  |aBTOMaTH3UPOBAHHOTO TPUHTEPA, UCIOJIB3YIOLIero MeTOo/, IPAMOIO I10/[-BOJia SHepruu u 3
IPOEKTHUPOBAHUA Marepuasia
6 TeXHUYeCKHUX MPOLIeCCoB B |Co3ziaHKe yIPaBJISIOLei TporpaMmel Ayisi paboter 3D 4
CAM-cucremax. TIpPUHTEPAa, UCII0JIb3YI0LLero MeToz (hOTOMoIMMepr3aLiisi B BAHHE
OrnpefiesieHre TeXHOIOTHUECKUX pexxuMoB. Co3zaHue
Paspen 5. IlepcrieKTvBHBIE  |YIIPaB/SIIOLel IPOrpaMMBbI M U3TOTOBJIEHKe 00pas3LoB C
7  |TexHomoruu B 3a/JaHHBIMU (PU3UKO-MeXaHWUeCKUMHU CBOMCTBaMU A1t 3D 9
A3POKOCMMUECKO# OTpac/I. [TIPUHTEpPA, UCIIOJb3YIOIEr0 MeTo/ | TIPSIMOTO TIOABO/, SHEPTUU U
marepuasnia
Bcero 3a 8 cemectp 34
3.3. CamocronTenbHast padora crygenra (CPC)
[ T T T 1
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Ne Homep 1 HaumeHOBaHue pa3jeia JUCIUIINHBI Copepxanue Oonem,
n/n y4eQHOro 3aJjaHUsl | YacoB
1 Pasgen 1. IlepcrieKTHBHBIE TEXHOJIOTUYECKHE MPOLIeCChI N3yuenne marepuana 5
W3rOTOBJIEHNS] KOMIIO3UTHBIX MaTeprasoB. T0 TeMe.
2 |Pa3gen 2. IlepcriekTHBHBIE TeXHOIOrHYeCcKue rporeccel 3D nevaru. E;B;Z;Heﬂe varepuana 10
3 Pasgen 3. CrIpbé AJ1s1 IepCreKTUBHBIX TEXHOIOTHUN B N3yuenue marepurasna v
aBUa/IBUraTesieCTpOEHUHN. T0 TeMe.
4 Pa3pen 4. Metogpl aBTOMaTU3MPOBaHHOIO NTPOEKTUPOBAHUS N3yuenue mareprasna 9
TexHU4YeCcKux npoueccoB B CAM-cucremax. I10 TeMe.
5 Pasgen 5. IlepcrieKTHBHBIE TEXHOIOTUH B @3POKOCMUYECKOM N3yuenue marepuasna 9
OTpac/u. T10 TeMe.
Bcero 3a 8 cemectp 40
4. ®OPMbI KOHTPOJISI OCBOEHUA TNCLHUIIJIMHbI
CEMECTP HEJAE/IN CEMECTPA
1/2|3 4 6 10 | 11 12 13| 14 15 16 | 17
8 Komn AP AP Otu. no 13 Komn | AP

‘YcioBHbIe 0003HAUCHUA:

¢ TP — npiarHocTHYeckas pabora;

e Kot — KoniokBuywM;
e Ortu. o 13 — oTueT 110 NpakTUYECKOMY 3aZlaHUIO.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
crefyrommx Gopmax:

e UArHOCTUYECKas pabora;
*  KOJ/UIOKBUYM;
e OTUYeT IO MPaKTUUECKOMY 3a/]aHHIO.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOJUTCA B Cl)OpMaXI
¢ DJK3dMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. . CnoBapb 6a30BBIX OTIpe/ie/IeHHi U TePMUHOB T10 KYPCY TeXHOJIOTMH U3TOTOB/IEHHUS U3/IeNHi U3
KOMITO3UTHBIX MatepuanoB. CI16.BI'TY "BOEHMEX" um. [I. ®. Yctunora, 2010, s51. pec.

2. A. B. TTobensiHCKUH, A. A. JleBuxuH. . [IpoeKTHpOBaHNe aBUAJMOHHBIX U PaKeTHBIX JBUTraTesiel ¢
npumeneHrieM CAD/CAM/CAE-cuctem. CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2019, 371. pec.

3. B.T. Cmenos, P. A. BaoBuH. . UcciegoBanue TouHoCTH neuaty Ha 3D npuHTepe. Camapa: M34-Bo
Camapck. yH-Ta, 2017, 351. pec.

4. B. C. AnroHoga, 1. . OcoBckasi. . AauTrBHbIe TexHooruu. CI16.: U3a-so BIITD CII6TYTIT/,
2017, an. pec.

5. M. A. 3neHxko, A. A. TTonosuy, Y. H. MyTbuiHa. . AJAUTHBHBIE TEXHOJIOTMY B MAllIMHOCTPOEHUH.
CII6.: U3a-Bo ITonutexH. yH-Ta, 2013, 2/1. pec.

5.2. JlonionHUTeNbHAs IUTepaTypa Mo JUCLUIUIUHE:

1. M. A. 3nenxo, A. A. [Tonosuy, Y. H. MyTbuivHa. . AJAUTUBHBIE TEXHOJIOIMU B MAllIMHOCTPOEHUH.
CIT6.: N3a-Bo TonuTexH. yH-Ta, 2013, 2 3K3.

5.3. Ilepuognueckue U3gaHusi:
He TpeOyoTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHWsI IUCLIUTITVHBI, 3/IeKTPOHHbIE OMOINOTeUHbIe CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb;

2. https://urait.ru — I'naBHas — Obpa3oBarenbHas miatdopma FOpaiiT. 1151 By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2 — ®yHnamenTansHas 6ubmoreka BI'TY «BOEHMEX» um. [1.®.
YctuHOBa.

CoBpeMmeHHbIe TIpo¢eccrHoHabHbIe 0a3bl JaHHbIX:
1. https://rusneb.ru — HatmoHansHas 3sekTpoHHast onbmioreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnioreka «KubepieHuHKa»;

//www.rfbr.ru/rffi/ru/li - TTo/mHOTEeKCTOBAs 3/IeKTPOHHAs OMOIMOTeK UICKOT H
http:// rfbr.ru/rffi/ru/library - ITomHOTeKCTOBAs 371eKTPOHHAs OMbMMoTeka Poccutickoro goHzna
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBaHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAApPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaiui BI'TY "BOEHMEX" um. 1. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsranTtILntoc- nH(OpMaIioHHbIH ITOpTas ITPaBOBOM MH(OPMALUH.

5.5. TIporpaMMHOe 0becrieueHue:

1. Polygon;
2. CURA.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMogelicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

. 3D npuntep Hercules Strong;

. 3D nipunTep Picaso 3D Designer Pro 250;

. 3D nipunTep Prism Pro 2.0;

. 31 mpunTep ¢oronommmepHslii Form1+(CIIA)/202/;
. 3D ckanep RangeVision Standart Plus (Poccus) /204/;
. 3D ckanep RangeVision Smart (Poccus) /203/;

. Polygon;

. CURA.

OO UT A WN -

6.3. Ilpouee:

1. pabouee MecTo rperofaBaress, OCHAIleHHOe KOMITBIOTEPOM C JJOCTYIoM B VIHTepHeT;
2. pabourie MeCTa CTYAEHTOB, OCHaIL|eHHbIe KOMITBFOTEPAMH C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 37IEKTPOHHOM 06pa3oBaTelbHOU cpejie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TIEPCIIEKTUBHBIE TEXHOJ/IOI'T B ABUAJIBUTATE/TECTPOEHUN

AnHoTanusa paboueii nporpaMMsl

Ouctiumyinaa  ITEPCIIEKTUBHBIE TEXHOJIOTUM B ABHUAJIBUTATEJIECTPOEHUUN
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MpOrpamMMBbI TIOATOTOBKH 110 HarpaeieHuto 24.05.02 [TpoekmupoeaHue aguayuoHHbIX U pakemHbIx 0guaamenell.
MucuurnvHa peanu3syeTcs Ha Qakynbrete A PaketHO-KocMuueckodt Texanku BI'TY "BOEHMEX" um. [1.®.
Ycrunosa kadenpoit A8 [IBUTATE/IU 1 DHEPT'OYCTAHOBKMU JIETATEJIEHBIX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-5.1 crioco6HOCTh pa3pabarhiBaTh W BBIMYCKAaTh KOHCTPYKTOPCKYHO JOKYMEHTAI[UIO HA JIeTald W y3JIbI
JIBUTaTesel, a Tak >ke Cpe/iCTBA TeXHOJOTMYeCKOr0 OCHAIIleHUs.

CopepxaHve [UCLIMIIMHBI OXBaTblBaeT KPYr BOMNPOCOB, CBSI3aHHBIX C METOAAMU aBTOMAaTU3UPOBAHHOIO
MPOEKTUPOBAaHUS TeXHUUeCKUX npoueccoB B CAM-cucremax.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
*  KOJUIOKBUYM;
e OTYET IO NMPAKTUUECKOMY 3a/IaHHIO.

HpOME)Ky'TO‘lHaH dTTecTalus IMpoOBOAUTCA B (I)OpMaXZ
¢ D3K3dMeH.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI

MpeyCMOTPEHbI JIeKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHsATHS (34 4.), camocTosiTeslbHas paboTta
cryzaenta (40 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TIEPCIIEKTUBHBIE TEXHOJ/IOT'T1 B ABUAJIBUTATE/TECTPOEHUN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMILIMHEI cocTaBngeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBanue
paboThI

PexkoMeHpyemasi IuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. HEPCHEKTHBHLIE TEXHOJIOTHYeCKHe IMPoIeCChl U3roTOB/IEHUA KOMITIO3UTHBIX

MaTepHudJ/ioB.

N3yuenue . CnoBaphb 6a30BbIX Ompe/iesieHUid U TEPMUHOB TI0 KYPCYy TEXHOJIOTHA
marepuasa Io W3rOTOB/IEHUS MU3/Ie/IUH U3 KOMIO3UTHBIX MaTepuaios: CII6.BI'TY 5
TeMe. "BOEHMEX" um. [I. ®. YcruHoga, 2010 (1-2)
Wroro no pa3geny 1 5
Paspen 2. IlepcieKTUBHBIE TeXHO/JI0rHUYeCcKHe nponeccol 3D nmeuaru.
B. C. AuTonosa, 1. . OcoBckas. . AaautusHble TexHoaorun: CII6.: M3a-
N3yuenue Bo BIIIT3 CIT6I'YTIT/, 2017 (1)
MarepHasa I1o M. A. 3neHxko, A. A. ITonosuy, W. H. MyTsulvHa. . AJUTUBHbIE 10
TeMe. TeXHOJIOTUH B MalmuHoctpoenuu: CII6.: M3a-Bo [TomurexH. yH-Ta, 2013 (1-
2)
Wroro no pasgeny 2 10
Pazpen 3. ChIpbé /i MepCneKTUBHBIX TEXHO/I0THI B aBHAiBUraTe/IeCTPOEHUH.
Vayuere B. C. AnroHoBa, Y. U. OcoBckas. . AxautuBHele TexHoiaoruu: CII6.: U3a-
MATepHATA 110 Bo BIIIT3 CIT6I'YTIT/, 2017 (3) -
TeMe M. A. 3neHxko, A. A. ITonouu, Y. H. MyTbuivHa. . AUTUBHbIE
’ TeXHOIOTHH B MarmmHocTpoeruu: CIT6.: M3a-Bo TTonuTexH. yH-Ta, 2013 (7)
Wrtoro no pa3geny 3 7

Pa3gen 4. Metopl aBTOMaTU3UPOBAHHOI0 NPOEKTUPOBAHUSA TeXHUYeCKHUX nponeccoB B CAM-

cucreMadx.

N3yuenue

B.T. Cmenos, P. A. BnoBuH. . VicciieoBaHue TOUHOCTH TleyaTu Ha 3D
npuHTepe: Camapa: M3a-Bo Camapck. yH-Ta, 2017 (1-6)

Marepuasa 1o A. B. TlobGensiHckuid, A. A. JleBuxuH. . [I[poeKTUpOBaHHe aBUALMOHHBIX U 9
TeMe. pakeTHbIX gBuraresieit c npumeHenrnem CAD/CAM/CAE-cucrem:
CII6.BI'TY "BOEHMEX" um. [I. @. YcruHosa, 2019 (5)
Urtoro no pa3peny 4 9
Pa3pen 5. IlepcrieKTHBHBIE TEXHO/IOTHH B a9POKOCMHYECKOH 0TPaC/I.
B. C. AuronoBa, Y. . OcoBckas. . AxautrBHble TexHoaoruu: CII6.: W3-
N3yuenue Bo BIIITS CIIGI'YIIT/, 2017 (4)
Marepuasa o A. B. Iob6ensiHCKu#, A. A. JleBuxuH. . [IpoeKTHpOBaHNe aBUALIOHHBIX U 9
TeMe. pakeTHbIX jBuraresneii c mpumeHeHreM CAD/CAM/CAE-cuctem:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2019 (6)
Wrtoro no pasgeny 5 9

11

27360



IIpunoxenue 3
K paoueii mporpaMme AMCLUILUIHHbI
TIEPCIIEKTUBHBIE TEXHOJIOT'YI B ABUAIBUTATEJIECTPOEHIN

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  KOJ/UIOKBUYM;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

KonnokBuym

KosiokBryM BK/IHOUaeT B ce0si OTBETHI CTY/|eHTa Ha /iBa TeOPeTUYeCKUX BOIIPOCa IO MPOHJeHHOMY
MaTepHaity. KonmokBuym cunTaeTcs CLLAHHBIM DU OTBeTe Ha /iBa BOMPOCA MPU CTeleH! MO/THOThI 0TBeTa He
MeHee 50% 110 KaxoMy. BOIIpoCh!I K KOJIZIOKBUYMY pacIioyiokeHsl B YMK AUCLUILIVHEL

OTuer N0 NPaKTUYECKOMY 3a/JaHUI0

OTueT 1Mo NMpakTUUeCKOMY 3aJaHUI0 TTPeJCTaB/IsIeTCs B TleuaTHOM BH7ie B (hopmare, rpeyCMOTPEHHOM
METOJUUECKUMHU YKa3aHUSMH K MPAKTUUeCKOM paboTe. 3aluTa oTUeTa MpOXOUT B hopMe J0KIaa CTyJeHTa
T0 BBITIOJTHEHHOM paboTe 1 OTBETOB Ha BOIPOCHI Mpero/aBareis. OlleHHUBaeTCs TIOHOTA U KauyeCTBO
odopM/ieHUsT 0TUETa, COOTBETCTBUE 3a/IaHUIO, BEPHOCTD TIOJTYUEHHBIX Pe3y/IbTaToOB, CIOCOOHOCTh UX
0OBSICHUTB.
OTuet MpUHUMAETCS U pPaboTa CUMTAETCS BLIOTHEHHOM P BBITIONIHEHWH TpeboBaHMI K 0()OPM/IEHUIO OTUeTa
Y NoJiyuyeHuu He MeHee 60% MpaBU/IbHBIX OTBETOB Ha 3aJjaHHbIe BOMPOCHI MPEeNoaBare/isl.
BapuanTel 3afjanuii npezcrasneHsl B YMK qucumnivHe.

JK3aMeH

OK3aMeH TpejjriosiaraeT MMCbMeHHbIH OTBET CTyZieHTa 110 6unetam. buser BKouaet B cebst iBa
BOIIpOCA.
Kpurepuu onjeHku:
"OTIMYHO" - TTOJTHBIN U TOYHBINA OTBET Ha 2 BOIpOCa, CBOOOAHOe BlajleHre OCHOBHBIMHU TEPMUHAMU U
MOHATUAMU
Kypca, [oc/efioBaTe/IbHOE U JIOTHUHOE U3/I0)KeHHe MaTepurasia Kypca, 3aKoHUeHHbIe BbIBOZbI M 0000111eH s 110
TeMe BOIPOCOB, MCUePIIbIBAIOIe OTBEThI Ha BOIIPOCHI NP C/laue SK3aMeHa.
"XOpOII10" - TIO/THbIE ¥ TOUHBIE OTBETHI HA 2 BOIPOCA 9K3aMEHAIMOHHOTO O1/leTa, 3HaHHe OCHOBHBIX TEPMHUHOB
Y TIOHSATHH Kypca, TI0C/Ief0BaTe/IbHOe U3/I0KeHe MaTepuana Kypca, ymeHue (hOpMyIMpoBaTh HEKOTOPhIe
000011]eHNSs1 TT0 TeMe BOTIPOCOB, JOCTATOYHO IO/HbIe OTBETHI Ha BOTIPOCHI TIPH CZaue 3K3aMeHa.
"yIOB/IETBOPUTE/BHO" - TIO/THBIE Y TOUHBIE OTBETHI Ha 1 BOTIPOC 3K3aMeHaliOHHOTO Ousiera,
VZAOB/IETBOPUTE/IbHOE 3HaHMe OCHOBHBIX TEDMUHOB U [TOHATHM Kypca, Y[,0B/IeTBOPUTE/IbHOE 3HaHue U
B/laJleHre MeTO/laMU U CpeJiCTBaMU pellleHus 3a/ia4, HeJOCTaTOUHO MOC/Ie/loBaTe/IbHOE U3JI0KeHre MaTepyana
Kypca, yMeHre ()OpMY/IMPOBaTh OT/e/IbHbIe BBIBOZBLI M 0000IIIeH S 110
TeMe BOIIPOCOB.
"Hey/|0B/IeTBOPUTEJILHO" - TIOJIHBIM U TOYHBIN OTBET Ha 1 BOmpoca K3aMeHaL[IOHHOTO OuieTa U MeHee.
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Paspen 1. IlepciekTBHBIE
4 g |TEXHOJIOrHYeCKHe MPoLecch 1 6 6 0 5 20 Ko/ioxBuym
HU3rOTOB/IEHMA KOMIIO3UTHBIX
MaTepuasioB.
Pazpgen 2. IlepcriekTUBHBIE Ortuet 1o
4 8 |rexHO/MOrMuUecKue nponeccsl 3D 25 | 15 6 9 10 20  |mpakTU4yeckoMy
neyaru. 3aJjaHUI0
Pazpgen 3. Coipbé ansa OTueT 1o
4 8 |mepcreKTHBHBIX TEXHOJIOTMIl B 24 | 17 8 9 7 20  |mpakTU4yeckoMy
aBHa/iBMraTe/1eCTPOeHHH. 3aJ]aHUI0
amrowaTIGHpoanioro Ot mo
4 | 8 P 2136 | 7 | 9 20  |mpakTMueckomy
NPOoeKTHPOBaHMSA TeXHUYeCKUX
3a[jaHUI0
nponeccoB B CAM-cucremax.
Pazpgen 5. IlepciekTuBHBIE Ortuet 1o
4 8 |TexHO/I0rMH B A3POKOCMHUYECKOH 26 | 17 8 9 9 20  |mpakThuyeCcKoMy
O0TpaciIu. 3a/laHUI0
Bcero 3a 8 cemectp 108 | 68 | 34 34 40 100
Bcero no aAucuuIInHe 108 | 68 34 34 40 100
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Kputepuu oneHuBaHus

IICK-5.1

Nel

Ne 2

Ne 3

Ne 4

Ne 5

Bonpocbl omkpbimozo muna:

025
01/ 100

HanuinuTte Ha3BaHUe U oripefiejieHrne A0ITyCKa INPpeACTAB/IEHHOIO Ha PUCYHKe

Ol 002 |

Hanmiite Ha3BaHMe U OTpefiesieHHe JI0IyCKa Npe/iCTaB/IeHHOro Ha PUCYHKe

O\ o ao1 ™| A

Hanumvre Ha3BaHue U oripefiesieHUe JOMyCKa MpeCTaB/IeHHOrO Ha PUCYHKe

—| 37

Hanumvre Ha3BaHue U oripefiesieHUe JOMyCKa MpeCTaB/IeHHOrO Ha pUCYHKe

A] 004

!

HarnumuiTe Ha3BaHue U omnpefiesieHHe 0MyCKa MpeCTaB/IeHHOT0 Ha PUCYHKe
Cdopmynupyiite onpesiesieHrie HOMUHATBHON (DOPMBI

CdopmynupyiiTe onpesiesieHrie HOMUHAIBHON TTOBEPXHOCTH
CdopmynupyiiTe onpesiesieHrie HOPMHUPYEMOTO yUacTKa

Cdopmynupyiite ornpezeseHre A0mycka Gopmbl

Cdopmynupytite onpezaeneHye 6a3bl

Bonpocbl 3akpbimozo muna:

Yro o3Hauaet abbpeBuatypa ECK/I?

a) EquHasi cricreMa KOHCTPYKTOPCKOM JOKYMeHTal[ul
b) EavHasi crictemMa KaueCTBeHHOM JOKyMeHTaLUH
¢) EquHasi cricteMa KpuTepreB JOKYMeHTUPOBaHUS

d) EnvHas crcTemMa KOHTPOJISL JOKYMEeHTaLun
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Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Kaxkoii ctangapt ucnons3yercsa B ECK/I a1 0603HaueHUs1 pa3MepoR?
a) 'OCT 2.305
b) 'OCT 2.306
¢) 'OCT 2.307

d) 'OCT 2.308
Kakue ocHOBHBIE 371eMeHTBI BK/TFOUaeT B cebst TexHuueckui pernament ECK/I?

a) TuTynbpHBIM MUCT, crielbUKaLYs, YepTeKH
b) TUTY/IbHBIM JIUCT, 0CHOBHAS HAZMNCh, Criel[UhHKalIYs, YepTEXU
¢) TUTY/IBHBIN TMCT, OCHOBHAS HAATIUCh, CITeLU(UKALHS

d) TuTynbHBIN TUCT, CrieludUKaLys, YepTeXxu, crieldrKalis MaTepHuaioB
CorocTaBbTe THIT JIMHAY C ee Ha3HAaYeHHueM

a) Toncras criiolIHasi TUHUS

b) CriyiorHast TOHKast JIMHUS

¢) LITpuxmyHKTUPHAsI TOHKast JIMHUS

d) CnioiiiHast BOJIHUACTas

1) Pa3mepHble 1 BEIHOCHBIE JIMHUU, JITAHUU Pa3MeTKH
2) OceBble U 1IeHTPOBbIE JIMHUN

3) JIunuu obpbiBa

4) JITuHuM Kpasi, TMHUM HaJ[pe3a

ComocTaBbTe BU/IbI HA YepTesKe C UX OMHCaHUeM:
a) OcHoBHOM BU/

b) MecTHbI BUJ
¢) JJonomHUTeTbHBIN BU,
1) 306pakeHne OT[e/TbHOTO, OTPAHMYEHHOTO MeCTa TIOBePXHOCTH TMpeaMeTa

2) N306paxkeHre BUAMMON YaCTH MOBEPXHOCTH MPeIMETa, TI0TyYaeMOM Ha TJI0OCKOCTH,
He TlapaJIyie/IbHOW HU OJJHOM M3 OCHOBHBIX TJIOCKOCTEM MPOeKI[it

3) Buj npeaMeTa, KOTOPBIH MOTyYeH MyTeM COBMELLeHHS ITPeIMeTa U ero U300paykeHUst
Ha OJJHOM W3 TPaHel MyCcToTenoro Kyba, BHyTPH KOTOPOTO MBIC/IEHHO TTOMeILeH
TIPe/IMET, C TFIOCKOCTBIO YepTexxa

Ha ueprexxe o6nacTs, copepikarijas MHGOpMALIMIO 0 HAMMEeHOBaHUY U3 eJusi, MaciiTabe,
aBTOpe U JlaTe Ha3bIBaeTCs

Ha ueprexe ob6nacTsb, copepikaijas MHGpOpMALIMIO 0 HAMMEeHOBaHKe OpraHW3aLyy,
JIOTOTHII, Ha3BaHHUe TIPOeKTa WK HU3fie/sl Ha3bIBaeTCs

By Ha uepTexke, KOTOPBI MTOKa3bIBaeT OCHOBHBIE (POPMBI U Pa3Mephbl U3/eust
Ha3bIBaeTCHd

[ITepoxoBaTOCTb TIOBEPXHOCTEH [leTai YKa3bIBaeTCs B TIPABOM BEDPXHEM YTy YepTeXka
Ha3bIBaeTcst

OOGnacThb TeKCTa Ha uepTeke, cofiepkariiasi TpeboBaHust 10 TepMo0OpabOTKe, TOUHOCTH
W3TOTOBJIEHUS], IOKPBITHIO, HACTPOMKe, MeTOJaX UCIIbITAaHMs Ha3bIBAeTCsl
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