MHMHOBPHAYKH POCCHUH
(epepanbHoe rocyiapcTBeHHoe 010/pkeTHOe 00pa3oBaTe/IbHOE yUpeX/ieHHe BBICLIero 00pa3oBaHust
«BanTuiickuii rocyiapcTBeHHbIi TexHuueckuii yuusepcuter «<BOEHMEX» um. [I.®D. YcTuHoBa»
(BI'TY «BOEHMEX» um. [I.®. YcruHOBa)
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PABOYAS ITPOI'PAMMA TN CHOUITVINMHBI
CUCTEMBI ABTOMATHU3NPOBAHHOI'O ITPOEKTUPOBAHUA

Hanpas/ieHue/criejia/1bHOCTb OATOTOBKH

24.05.02 TTpoeKTHpPOBaHHe ABUALIMOHHBIX U PAKeTHBIX JABUraTe/Iei
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A8 IBUTATEJIU 1 SHEPT'OY CTAHOBKM JIETATEJ/IbHBIX AITIIAPATOB

Kadeppa-pa3paboruuk padoueii nporp 1 A8 NIBUT'ATEJ/INX 1 SHEPI'OY CTAHOBKMU JIETATEJ/IBHBIX AIIITAPATOB
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BCET'O 4 144 68 0 0 68 76 0 0 76
CankT-Iletepbypr
20 r



JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.05.02 IIpoeKTHpPOBaHKHe AaBHALJHOHHBIX U PAKeTHBIX /BUTaTe el
roj Habopa rpymmb: 2024
Iporpammy cocTaBui:
Kadenpa A8 IBUT'ATEJI 1 DHEPTOYCTAHOBKU JIETATEJ/IBHBIX ATIITAPATOB

Muxaitnos Koncrantun HukonaeBuy, cTapiivii npenogasarenb

ITporpamMma paccMoTpeHa

Ha 3aceflaHuK Kadezpbl-pa3paboTurKa

paboueii nporpammel A8 IBUTATEJIN 1 SHEPT'OY CTAHOBKHU JIETATEJ/IBHBIX AIIIIAPATOB
3aBenyrommii kadezpoit JleBuxun A.A., K.T.H., IOLI.

ITporpamMma paccMoTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

A8 IBUT'ATEJ/IA 1 SHEPT'OY CTAHOBKMU JIETATEJ/IBHBIX AIIITAPATOB

3aBeyroiuii kadeapoii JleBuxuH A.A., K.T.H., J0L.

27387



PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
CHUCTEMBI ABTOMATU3UPOBAHHOI'O ITPOEKTUPOBAHUA

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI

Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

[ICK-5.1 — criocobHOCTb pa3pabaThiBaTh U BBIMTYCKaTh KOHCTPYKTOPCKYIO JOKYMEHTAL[MIO Ha AETald U y3/bl JBUraTesield, a TaK >Ke CpPeiCTBa
TeXHOJIOTMYeCKOT0 OCHAIL|eHUst

[ICK-5.13 — crnoco6HOCTb MPUMEHSTh CHCTEMbI aBTOMATH3MpOBaHHOro mnpoektupoBanus (CAD) mpu peieHuu 3ajau npodeccroHanbHOM
7lesITeNIbHOCTH

DOpMUPOBaHHIO KOMITETEHLIUH CITY>KUT JJOCTIDKEHHE C/Ie/[YIOIIUX Pe3y/bTaToB 00pa3oBaHuUs:
IICK-5.1

3HAHUA:

INepezioBble HATpaB/IeHHsI PAa3BUTHSI TEXHUKH U TEXHOJIOTUU TIPOEKTUPOBAHUS U CO3[AaHUS BUTaTe el

3HaTb COBpeMeHHbIe MeTO/lbl aBTOMaTH3UPOBAHHOIO NIPOEKTHPOBaHUs;

YMeHusi:

YMeet orpefiessiTh 0OLMI 06/IMK TEXHUUECKOTO MPOEKTa;

HABbIKU:

IIpyMeHsieT cripaBOuYHble MaTepHanbl U OrpaHUUMTebHble COPTaMEHThl N0 KOHCTPYKLIMOHHBIM MaTepHanaM, CTaHJapTU30BaHHbIM
n3zemsim (IICK-5.1)

Onpegensier cTpyktypy K

Pa3pabarbiBaeT KOHCTPYKTOPCKYIO OKYMEHTALHI0

BbInosnHsieT yBsI3Ky JeTanel 1 COOpOUHBIX e/JUHHL

Pa3pabartbiBaet 1 BbIyckaeT paboure uepTexx COOPOUHBIX e/MHMLL, AeTasieil U CUCTeM (CXeM) POCTO¥ 1 CpefjHel CJIOKHOCTH.
IICK-5.13

3HAHUA:

3HaeT ocHOBHbIe oTpacieBble CAD cucTteMmsl;

YMeHusi:

‘YMeeT TpaHC/IMpoOBaTh JaHHble Mexxay CAD cucremamy;

HABbIKU:

ITapameTpuyeckoe TBepAOTebHOe 3D-MoeMpoBaHye 1 cosziaHne c60pok

MozieiipoBaHye TIOBEPXHOCTEH C CTOPUel IIOCTPOeHust B COOTBETCTBIM ¢ TpeboBanusMu ECK/]

ITapameTpuyeckoe 3D-MozieMpoBaHue JieTaneli U3 IMCTOBOIO MaTepyana

VYiipaBnieHue rlapameTpu3aryiell 00beKTOB

TTpoeKTHpOBaHKe «CBEPXY-BHU3» (C BO3MOXXHOCTBIO aCCOLaTHBHOTO KOITMPOBAHMS FeOMEeTPHYECKUX 0OBEKTOB M UHC/IOBBIX MTapaMeTPoOB
1 yTIpaBJIeHNs] aCCOL[IATUBHBIMU CBSI35IMU)

YrpaBneHue BU/JaMi ¥ TIPOEKLUSIMU

OcopmiteHre KOHCTPYKTOPCKOH [JOKyMeHTaLK (pa3Mepsl, TEXHUYeCKHe TpeboBaHus, JOMyCKN)

ITpoekTrpoBaHUe CBapPHBIX KOHCTPYKLIH.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Mucuunuia CUCTEMbBI ABTOMATU3NPOBAHHOI'O ITPOEKTUPOBAHUS sipjisieTcsi AUCLUTUTHHOMN 00s13aTe/IbHOM YacTH
6/10Kka 1 mporpamMMbI IOATOTOBKY 110 HanpasieHuto 24.05.02 IIpoekmupogaHue aguayuoHHbIX U pakemHbIx dguzamenetl.

CogeprkaHue AUCLMIUIMHEI siB/sieTcst aorudeckuM npogosmkenvem gucuuruind: WMHX KEHEPHAS 1 KOMITBHOTEPHASI TPAOUKA.

CogepskaHye JUCLUIUIMHBI SB/ISETCS ocHoBoM Ansi ocBoenust gucturyiid: TEOPUSI 1 IPOEKTHMPOBAHUE JKUJKOCTHBIX
PAKETHBIX JIBUT'ATEJIEU, PACYUET 11 ITIPOEKTPOBAHUE ATPETATOB BP/I.

ITpeaBapuTebHBIE KOMITETEHIMH, CHOPMUPOBaHHbIE ¥ 00yYaroLierocs o Hauasa M3y4eHus! AUCLATUINHBL:
o OIIK-3 — CniocobeH pa3pabarbiBaTh HOPMaTHBHO-TEXHUUYECKYHO JOKYMEHTALHIO, CBS3aHHYIO C TIPO(deCCHOHAIBHON [esiTe/IbHOCTBIO

e TICK-5.1 — CniocobeH pa3spabarbiBaTh 1 BbITyCKaTh KOHCTPYKTOPCKYIO JOKyMeHTALUIO Ha [€Ta/lk U y3/Ibl JBUTaTeslel, a Tak >Ke CpeicTBa
TEXHOJIOTMYEeCKOr0 OCHALL[eHHsT



3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0eMKOCTb JUCLIMIIAHBI COCTABIsieT 4 3.e., 144 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

6

AypuTopHbIe 3aHATHS =
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Paspen 1. KOMPAS-Invisible (API KOMITAC-3D). OpreHTHPOBaHHbIe Ha MPUKJIAHOIO IPOrPaMMHCTa
4 7 MHCTPyMeHTa/IbHbIe CPe/iCTBA Pa3paboTKy NpHIoKeHHit (61HGIHOTEK KOHCTPYKTHBOB, NIpHKaaHbix CATIP) HaGase cHCTeMbl 14 6 6 8 10 10
KOMITAC.
4 7 Paspen 2. (O3HaKOMJIeHHe C [TAaKeTOM CHCTeMbI aBTOMaTH! oro npoektupoBanust KOMITAC 3/1. 12 4 4 8 10 10
4 7 Pa3gen 3. O6uyue cBeieHnst 0 NPUKIaHBIX Gubanorekax cucremel KOMITAC. OnucaHine NpUKIajHbIX GUOIHOTEK, 14 6 6 8 10 10
Habope! KomaHy; G1GIHOTEK.
Pa3jien 4. BHeceHHe U3MEHEHMUIi B KOHCTPYKTOPCKYHO Tp il B KOHCTPYKTOPCKOH
4 7 nokymenTaiu, TOCT 2.503. 5 8 8 7 10 10
4 7 Paspen 5. Pemenne ¢ nomomsio API pasHbix 3ajau. Peruenne NpukiajHbix 3ajay ¢ nomoipio KOMITAC API. 17 10 10 7 10 10
Bcero 3a 7 cemecTp 72 34 34 38 50 50
4 8 Paspen 6. BBegernne. OCHOBHbIE BH/IbI KOHCTPYKTOPCKO# JokymenTarn. FOCT 2.001-2013. 13 5 5 8 10 10
4 8 Paspen 7. Pa6ora co cnenudukanueii. Cosfanue crenuukaluu 1o c6opouHoii Mogem. Pabota co cTaHAapTHBIME 13 5 5 8 10 10
ABTOMaTHuYecKas paccTaHoBKa HOBML{Hﬁ.
4 8 Paspen 8. TPOHTE/IbHAs KOH(HUTY] 2. PaGora ¢ marn TPOUTE/IbHOM KoHpHrypareit KOMITAC 3/1. 16 8 8 8 10 10
Pazjien 9. DKCOPT H HMIOPT JAHHBIX B CHCTEMaX aBTOMAT 0 IPoeKTHP CranpapTsl oGMeHa
4 8 panHbivi. STEP, IGES. MIMIopT TBepoTe/IbHOM TeoMeTpHu. 16 8 8 8 10 10
4 8 Pa3pen 10. PaGora co cG0pouHOi eMHULEH. Coz,qauiae cﬁopoqminx eMHAULL. YCI0BUs ConpsbkeHHit. PasmerteHne 14 8 8 6 10 10
KOMI10HeHTOoB. 060! " Mozesied U p
Bcero 3a 8 cemectp 72 34 34 38 50 50
Bcero no jucuunianae 144 68 68 76 100 100
3.2. AyANTOPHBINH NPAKTHKYM
O0BeMm,
Ne | Homep u HauMeHOBaHUe
Tema npakTHueCKOro 3aHATUSA aya.
n/n pasaena JUCHHMIIAHBI
4acoB
Pazgen 1. KOMPAS-
1 |Invisible (API Pab6orta B cpezie pa3pabotku Python Co3zanue MakpocoB 6
KOMIIAC-3D).
Cucrema aBromMaTr3upoBaHHoro rpoekriupoBanusi KOMITAC-3D. Co3ganue 3D-mozeneit feraneit.
2 |Pa3pen 2. BeepeHue. M o 4
Pa3paboTka acCOIMaTUBHBIX UepTeXKei JeTasei.
Pazgen 3. Obiue Vcronb3oBaHue MeHt0 61bmoTexy, Vcrnonbp30BaHUe KHOMOK OMOIMOTeUHOMN Un
3 |CBe/eHHs O MPUK/Ia/HbIX T10/1b30BaTe/ILCKOM TTaHe/I! HHCTPYMEHTOB, Vcriosib30BaHHe MeXaHu3Ma X0T-Touek, ObpaboTka 6
6ub/IMOoTEKAaX CUCTEMBI COOBITHH, HallpUMep, CABUL, MepeMelijeHre 61b1M0TeYHOro 3/eMeHTa U T.11., KomMaHzb!
KOMIIAC. KOHTEKCTHOTO MeHIo PefiakTrpoBars fijist 6ubnuoreyHoro anemenTa 3D
Pazgen 4. Buecenue
4 “3MeHeHul B Beinyck u3BeleHus: 06 H3MeHeHWH KOHCTPYKTOPCKO#H IOKyMeHTaL|H, MpaBuia 0hopmMIeHHs 8
KOHCTPYKTOPCKYHO M3BellleHNH, )KypHa/I perUCTPalii N3MeHeHHH.
I0KYMeHTaLHIO.
Paspen 5. Pewenve c ITepeGop 371eMeHTOB JJOKYMEHTa C LIe/IbI0 TIOJIyUeH sl WK yCTaHOBKHM HeOOXOUMBIX ITapaMeTpoB
5  |momomuibto API pasHbix Beigenenue 06bekToB 1 pabota ¢ BbiesieHHbIME 06bekTamu Co3aHre apaMeTpuueckux mogesneii| 10
3a/1a4. (mobaBiieHre epeMeHHBIX ¥ paboTa ¢ HUMH
Bcero 3a 7 cemecTp 34
6 |Paspen 6. BegseHnue. Pa6ota c TOCT periiaMeHTUpPYIOIMMI KOMITIEKTHOCTb KOHCTPYKTOPCKOM [OKYMEHTALIH 5
7 Pa3pen 7. Pabota co Co3/jaHye eIMHOr0 3/1eKTPOHHOT0 KOMILJIEKTa KOHCTPYKTOPCKOM JJOKyMeHTaLuK "Mojiesib-uepTesx- 5
crierduKaryeil. crieruKaLys'.
Pazgen 8.
8 |MaumHocTpouTenbHas Pab6orta c npuknagaeivu 6ubmotekamut KOMITAC 3/1. Basnbl 1 MexaHHUeCKHe repefaurt 8
KOHGUryparys.2.
Pazgen 9. Dkcnopt 1
VMIIOPT /IaHHBIX B
9 |cucremax Vmnopt TBepaoTensHoi reomerpun B CAD/CAM/CAE cucremax 8
aBTOMATH3HUPOBAHHOTO
[POeKTUPOBaHUsL.
Pazzen 10. Pabora co Pabota co cbopounbiMu eguHULIAMU. Co37laHKe COTIPSDKEHHH, YC/IOBHSI COTPSDKEHHH, TIPOBepKa
10 A < - uHTepdepeHIrK, pa3melieHue fetaneii B cOOpKe, JelrMabHbIe HoMepa, 0603HaUYeHusT U 8
cHOPOYHON erHULIEH. o
HavMeHOBaHUS JleTajiei.
Bcero 3a 8 cemecTp 34
3.3. CamocrosiTesibHas pabora crygenta (CPC)
Homep u
Ne HauMeHOBaHHe Oobem,
Copep)xaHue y4eGHOr0 3aJaHHs
n/n paspena 4acos
JMCIIUTITUHBI
Paspen 1. KOMPAS-
1 |Invisible (API OdopmiieHre yepTexxeld C IpUMeHeHeM MaKpOCOB 8
KOMIIAC-3D).
V3yuenne uarepdeiica KOMITAC-3D nipu co3pannu oKymeHT "Jletans". KoopauHaTHBIE TIOCKOCTH.
OcKu3: ocHOBHBIe TpeboBaHusl. [Toc/ie0BaTeIbHOCTh A€MCTBUI NPU pa3paboTKe KOHCTPYKTHBHOTO
2 |Pasgen 2. Beegenne. |3nementa. Popmoobpasyromive onepariun. PefaktrpoBanie hopmMoo6pasyromyx onepanui 1 8
KOHCTPYKTHBHBIX 3/1eMeHTOB. Pa3paboTka acCcoLMaTUBHOTO uepTeXka ¢ co3gaHHon 3D-Mopenu fetanm.
BeinosiHeHHe pa3pe30B Ha aCCOLMATHBHBIX N300pP&KEHHSIX.
3 |Pasgen 3. Obuwue Odopmnenue 37 Mofiesieli C IpUMeHeHeM MakpoCOB 8
CBeJleHUs O
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MIPUK/IaJHBIX
6ub/IoTEKaX CHCTEMBI
KOMIIAC.
Pasnen 4. BHecenue
4 V3MeHeHUH B ®DopMHpOBaHKe U3BelLeHNsT 00 N3MeHeHUH KOHCTPYKTOPCKOM JOKyMeHTalli Ha paHee pa3paboTaHHbIe 7
KOHCTPYKTOPCKYIO [JOKYMEHTbI
JIOKyMeHTaL1I0.
Pazpen 5. Pemenne ¢ |Co3ganue 2D-fokymenTa Co3zanye Byjja u ciost I[Toctpoenue 2D-npumutiBoB Co3zaHue Tekcra B 2D-
5 |momouibto API pa3HbIX |joKymeHTa [ToyueHre nH$OpMaLyu OT nosb3oBaresist Co3zjaHue 3anmpocoB [IpocTaHOBKa pasMepoB 7
3a/iau. Pa6ora c rpynmnamu 2D-npumnuTHBOB PegaktripoBaHue 2D-nipumnuTiBoB [lepebop 3/1eMeHTOB yepTexa
Bcero 3a 7 cemecTp 38
PaspaboTka BeoMoCTeH, crienuKaryii, peMOHTHBIX YEPTEXeH JeTajiei U y3/10B ra30TypOUHHOMN
6 |Pa3zen 6. Bezmenue. TEXII:I/IKI/I B KOI/:\[/IH AC 31 UK, p p o y yp 8
7 Paszen 7. PaGora co OdopmieHre KOHCTPYKTO| 7 6 71 &} 71 71 8
Ay p! PYKTODPCKOM [JOKyMeHTal|u1 Ha pa3paboTaHHbIl paHee 00beM Mogiesiell U YepTexxen.
Pazgen 8.
8 |MammHoctpourenbHast|Pa3paboTka 3/1eMeHTOB U JieTajlel MalllvH B MPUK/IaAHBIX OMOIMoTeKax 8
KoH(puUrypauus.2.
Pasgen 9. Dxcropt 1
9 JIMIOPT /AHHBIX B YrpolijeHre reOMeTPUM [J151 CO3/JaHMUsT paCUeTHBIX CeTOK 4
cucTeMax
10 |ABTOMAaTM3MPOBAHHOTO |3kcmopr Mogesm w3 NX B ANSYS 4
[IPOEKTUPOBAHHUSI.
11 Pasaen 10. PaGora co Pa3spaboTka Mojiesied [ijist co3/iaHust COOPOYHBIX eJVHMI] U YBSA3Ka UX B eIUH 60pK 6
cOOpOYHOI eAUHULIEH. P W A a P AVIFIIIL M yBA3KA CAWIHYTO COOPKY.
Bcero 3a 8 cemectp 38
4. @OPMBbI KOHTPOJISI OCBOEHUSA JUCIIUIL/INHBI
CEMECTP HEJE/IN CEMECTPA

1 2 3 4 5 6| 7 8 9 |10 1 12 13 | 14 15 16 17

7 KIIoc KIToc|KIToc|KIToc|KIToc, [13|OP|KIToc|KIToc|KIToc|OP|KIToc, 13|KIloc, A3 KIToc|KIToc| KIloc, 43 |OP| KIloc, aud. 3au.

8 KIToc|KIToc|KIloc|KIloc|KIloc, 13| AP|KIToc|KIToc|KIToc| 1P| KIloc, [13|KIloc, [13|KIloc|KIloc|KIloc, [13|IP| KIloc, aud. 3au.

YcioBHbIe 0603HaueHust:

[IP — nuiarHoCcTHYecKast pabota;

KIIoc — KOHTpO/Ib NOCeIaeMOoCTH;

[13 — fomaruHee 3aziaHue;

mucd. 3a4. — auddepeHIPOBAHHBIN 3aueT;
. 3a4. — auddepeHIMPOBAHHBIN 3ayerT.

TeKymuif[ KOHTPOJIb YCII€BA€MOCTH CTYJ€HTOB IIPOBOAUTCS B JUCKPETHBIE BpeMeHHbI€ NHTEPBaJIbl B C/I€YIOIUX d)opMax:

¢ [OHAarHoCTU4yeckKas pa60Ta;
® KOHTPOJIb MOCemaeMoCTH;
¢ [OMalllHee 3aJlaHue.

IIpome)xyTo4Hasi aTTecTaMsi MPOBOAUTCS B popmax:

¢ nuddepeHIIPOBAHHBII 3a4eT.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. . Bupl ¥ KOMIUIEKTHOCTb KOHCTPYKTOPCKUX JJOKyMeHTOB. M.: CrangapTtudopm, 2014, 351. pec.

2. . IlpaBusa BHeceHus usMeHeHui. M.: Cranzaptusdopm, 2014, >11. pec.

3. B. B. CamcoHOB, I'. A. KpacuibHHUKOBA. . ABTOMaTH3aLysi KOHCTPYKTOPCKUX pabot B cpese Kommac-3D. M.: Akazgemust, 2009, 6 3K3.

4. B. U. Ioropesnos. . Cuctema U eé )Xu3HeHHbIH LK BBeieHHe B CALS-texxonoruu. CII6.BI'TY "BOEHMEX" um. [I. ®. YcTrHOBa,
2010, a11. pec.

5. B. I1. BosnbiuakoB. . Co3zjaHue TPEXMEPHBIX Mofiesiel M KOHCTPYKTOPCKOH ZioKyMeHTauuu B cucteme KOMITAC-3D. CI16.: BXB-
IMetep6ypr, 2010, 351. pec.

6. B. I1. bonbiiakoB, A. B. Yaruna. . 3D-mogenupoBanre B KOMnAC-3D Bepcuii V17 u Boitue. Cankt-ITetep6ypr: ITurep, 2021, 1. pec.

7. C. H. AbpocumoB. OcHoBbI MaiHHON rpaduku CAIIP usgenmii mammHoctpoenusi. CI16.BI'TY "BOEHMEX" um. [I. ®@. Yctunosa, 2002,
105 3k3.

5.2. lononHuTebHasA TUTepaTypa Mo JUCLIUIVIMHE:
He TpebyeTcsl.

5.3. Ilepuosuueckue U3aHUS:
He TpebyroTCs.

5.4. TlepeueHb pecypcoB MH(POPMAI[HOHHO-TEIEKOMMYHHUKAITHOHHOM ceTr "VHTepHeT", He0BXOAUMBIX /IJIsi OCBOEHHMST NUCIIUTITAHBI, 3/IEKTPOHHbBIE
61O/IMOTEUHBIE CHCTEMBI:

1. https://kompas.ru/source/documents/2021/%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%E
Invisible.pdf;
2. https://kompas.ru/source/info_materials/2018/Azbuka-KOMPAS-3D.pdf.
CoBpeMeHHbIe TTpodeccHOHaNBHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaupoHasnbsHast anekrpontast 6rbnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast anektpoHHas 6ubnuoreka «KnbepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TToHoTekcTOBast 3mekTpoHHas 6ub/moTeka Poccuiickoro donza GyHaMeHTaIbHBIX NCC/IEA0BAHUH.
WHdopmaloHHbIe CIIPAaBOYHbIE CUCTEMBI:
1. TexskcrnepT — IHbOPMAaLMOHHBIN OPTa TEXHUUECKOTro peryMpoBaHus: Hopmel, paBuna, cTaHAapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos cobcTBeHHOM reHepanuu BI' TY
"BOEHMEX" um. [l. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoncynsranrIlnoc- nHGOpPMAIMOHHBIH MOPTAa IIPaBOBOM HH(OPMALIIH.
5.5. TIporpammHoe obGecrieueHue:
1. KOMITIAC-3D V17.

5.6. VIHbopMaLMOHHBIe TeXHO/IOTUH:

B3anMogelicTure ¢ obyyvatorumucs nocpezcreom VIOC Moodle BT TY «BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. IlpakTHUYeCKHe 3aHATHUSA:

1. ITpoekTop;
2. VlHTepakTUBHas 10CKa;
3. KOMITAC-3D V17.

6.2. IIpouee:
1. pabouee MecTo TIperofaBaresi, OCHallleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHerT;
2. pabourie MecTa CTY/eHTOB, OCHaIl|eHHble KOMITbIOTEPAMH C JOCTYIIOM B IHTepHeT, npe/jHa3HaueHHbIe [ist pabOThI B 37IeKTPOHHON
obpa3soBare/bHOII cpefe.



TIpunoxenue 1
K paboueii nporpaMme JUCHHITHHBI
CHICTEMbI ABTOMATHU3VPOBAHHOTI'O ITPOEKTUPOBAHUSA

AnHoTanus paboueii MporpamMMsI

Iucuunmmaa CUCTEMbBI ABTOMATU3NPOBAHHOI'O ITPOEKTUPOBAHUS siBrisieTcss AUCLMIUIHON 00s13aTe/IbHOM 4acTH
60ka 1 mporpaMmbl MOATOTOBKM M0 HarpaeieHuto 24.05.02 I[IpoekmupogaHue asUAYUOHHbIX U pakemHblx Oeueamesnell. [ACUUIUIAHA
peanu3yetcsi Ha ¢akynsrere A PakeTHo-KocMudeckod TexHUKH BI'TY "BOEHMEX" um. [1.®. YcruHoBa Kadenpoit A8 [IBUTATEJIN U
OHEPI'OYCTAHOBKMU JIETATEJIBHBIX ATIITAPATOB.

[JuciunivHa HaljesieHa Ha GOpPMHUPOBaHKUe KoMnemeHyuil:
[ICK-5.1 criocobHOCTh pa3pabarhiBaTe M BBIMYCKaTh KOHCTPYKTOPCKYHO AOKYMEHTALMIO Ha JieTaad U y3/bl JABHraTesei, a Tak ke CpefCcTBa
TeXHO/IOTMYeCKOro OCHAIl|eHMUSs];
[ICK-5.13 croco6HOCTh MpPUMEHSTH CHCTEMbI aBTOMAaTM3HMpoBaHHOrO mpoektrpoBanus (CAD) mpu pereHud 3agad npodeCcCHOHaTBHON
JlesTe/IbHOCTH.

Copiep>kaHye AUCLUIUIMHBI OXBaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C paboTOl B CHCTeMax aBTOMAaTH3MPOBAHHOTO NMPOEKTHUPOBaHUS AeTanell U
y3/I0B arperaroB 001Lero ¥ 3HepreTH4ecKoro MalliHOCTPOEHHS.

TIporpamMoii AUCLUIIINHBI IPelyCMOTPeHbI C/lelytoliye BHALI KOHTPOJISA:

TeKyIuii KOHTPOJIb YCIIEBAEMOCTH CTY/AEHTOB NPOBOJUTCS B JUCKPETHBIE BDEMEHHbIE MHTEPBa/Ibl B CIEAYIOLIUX GopMax:
e [QMarHOCTHYecKast pabora;
*  KOHTDOJIb TIOCELIAEMOCTH;
e [lOMallHee 3a/jaHue.

ITpoMeKyTouHas aTTecTalus IIPOBOAUTCS B hopMax:
¢ nuddepeHLMPOBAHHBIN 3a4eT.

O6111ast TPY/j0eMKOCTh OCBOEHMS VCLIATIIMHBI cocTaBsieT 4 3.e., 144 4. ITporpamMMOoii JUCLUTUIMHBI TIPe/lyCMOTPeHbI TIpaKTHYecKue 3aHATHs (68
4.), camocTosiTe/bHas paboTa cryzgenra (76 a).
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TIpunoxenue 2

K paboueii nporpaMme JHCHHITHHBI
CHUICTEMbBI ABTOMATHU3VPOBAHHOTI'O ITPOEKTUPOBAHUSA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUI0 AUCLUIIMHBI JJISI CTYA€HTa

TpyA0EeMKOCTb OCBOEHHUS JUCLUIIMHEI COCTaB/sieT 144 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHH, 1 76 ., OTBe/IeHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.
H TpyA0eMKOCTB,
auMeHOBaHHe PadoThbI PexkomeHyemas uTeparypa aac.
Pazaen 1. KOMPAS-Invisible (API KOMIIAC-3D).
B. B. Camconos, I'. A.
KpacunbHuKoOBa. .
. ABTOMaTH3aLMs
OdopmiieHre yepTexxeld C IpUMeHeHHeM MaKpOCOB KOHCTPYKTOPCKHX paBioT B 8
cpene Kommnac-3D: M.:
Axkaziemusi, 2009 (1)
Wroro no pasgeny 1 8
Paspen 2. BBegenue.
C. H. A6pocumoB. OCHOBBI
MauHHOH rpaduku CATIP
N3yuenue untepdeiica KOMITAC-3D nipu co3ganuu fokyMmeHT "Jetanb". KoopauHarHble CyggeglFu?;’w ?gg%ﬁ%;ﬂ? I:M
/TOCKOCTH. DCKHU3: 0CHOBHBIe TpeboBanwust. [TociejoBaTe/IbHOCTD eHCTBHIA MPH pa3paboTke i : ®. Yerumosa, 2002 (1) :
KOHCTPYKTUBHOTO 371eMeHTa. ®opmoobpasyroliye onepaiyu. PeakTipoBaHue B H B‘OJ'ILI.HHKOB ’ Cosmanye 8
(opmoobpa3syrowiux oneparyii 1 KOHCTPYKTHBHbBIX 37IeMeHTOB. Pa3paboTka acCcoLiaTHBHOTO o . A
uepTexa c co3flaHHoi 3D-Mogenu fetany. BeinoHeHre pa3pe3oB Ha acCOLMATUBHBIX TPEXMEDHBIX MOACNICH 1
N —— KOHCTPYKTODPCKOM
JIOKYMEeHTAL[I{ B CUCTeMe
KOMIIAC-3D: CII6.: BXB-
Tletep6ypr, 2010 (1)
Wroro no paspeny 2 8
Pazpgen 3. O0uiue cBefjeHUs 0 IPUKJIAAHBIX Oubiuorekax cucrembl KOMITIAC.
B. B. Camconos, I'. A.
KpacunbHuKoOBa. .
Odopmiienre 31 Mogeneli ¢ MpUMeHeHreM MaKpOoCOB Kox-[c%?l?r%?)iﬁli{ug:%'r s 8
cpene Kommnac-3D: M.:
Axkaziemusi, 2009 (2)
Wroro no pasgeny 3 8
Pa3pen 4. BHeceHne H3MeHeHHH B KOHCTPYKTOPCKYIO JJOKyMeHTaLHI0.
o . IIpaBuna BHeceHus
@dopmupoBaHye u3BellleHUs: 00 U3MeHeHNH KOHCTPYKTOPCKOM JOKyMeHTaL|H Ha paHee avereruih: M.: 7
paspaboTaHHbIe JOKYMEHTbI Cramgaprun cbopn;[, 26'1 4()
Wroro no paspeny 4 7
Paspaen 5. Penenue ¢ nomounisio API pasHbix 3ajau.
B. B. Camconos, I'. A.
Cospanue 2D-gokymenTa Coszpanue Byuja u ciost Iloctpoenre 2D-npumutiBoB Co3jaHue KpacunbHuKOBa. .
TekcTa B 2D-zokymenTa [TosryueHue nH(oOpMaliiy oT ross3oBaresist Co3AaHne 3arpocoB ABTOMaru3saLus 7
[TpocraHoBka pasmepoB Pabota c rpynmnamu 2D-nprimutiiBoB PeaktrpoBanue 2D- KOHCTPYKTOPCKHX paboT B
ripuMUTHBOB [lepebop 371emMeHTOB uepTeka cpezie Komnac-3D: M.:
Axkaziemusi, 2009 (3)
Nroro no paspeny 5 7
Pa3zpgen 6. BBegeHue.
o » o . . Bupl 1 KOMIIEKTHOCTB
Paspabotka BejoMocTel, crielidHKaLyii, pEMOHTHBIX UepTeXell jeTasell 1 y3/0B . 8
rasorypbunnoi Texauku B KOMITAC 3] II\(/([) Hg?g;;ggfﬁggfggy?gi{z(g)
Wroro no paspeny 6 8
Pa3zpgen 7. PaGora co cnenudukanmei.
B. I1. Bonbmakos, A. B.
. . . UYaruHa. . 3D-mozenvpoBaHue B
O(bopMngHHe KOHCTPYKTOPCKOM JJOKyMeHTal|UH Ha pa3paboTaHHbI paHee 00beM Mozierneil 1 KOMnAG-3D sepcuit V17 1 8
HEPTEXEH. Boiie: CaHkT-IletepOypr:
ITurep, 2021 (5)
Wroro no paspeny 7 8
Paspgesn 8. MamuHoCTpoUTe/IbHasA KOHpUrypanus.2.
B. II. Bonbluakos, A. B.
Yaruna. . 3D-mozenupoBaHye B
Pa3paboTKa 371eMeHTOB U ZieTajiell MalllviH B IPUKJ/IaHBIX OHO/IMOTeKax KOMnAC-3D Bepcuii V17 u 8
Bbile: CaHkT-ITeTepbypr:
IMurep, 2021 (5)
WToro no pasgeny 8 8
Paspen 9. DKCIOPT ¥ UMIOPT AAHHBIX B CHCTeMaX aBTOMATH3HPOBAHHOI'0 IPOEKTHPOBAHHU .
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B. 1. Tloropenos. . Cuctema u

YIIpolileHre TeOMeTPHUH Ji1sl CO3/IaHHsI PAaCYeTHBIX CEeTOK €& XU3HEHHBIH [HIUT: BREZICHUE 4
B CALS-TexHo/m0rUM:
Okcropt mogesm u3 NX B ANSYS CII6.6I'TY "BOEHMEX" um. 4
. ®. YcruHoBa, 2010 (2)
Wroro no pasgeny 9 8

Paspesn 10. Pabota co cOOpouHO¥i efUHHUIIEH.

B. Il. bonbiakos, A. B.
UaruHa. . 3D-mMozenvipoBaHue B
Pa3pabotka Mozenel /jyisi co3ziaHust COOPOYHBIX e[JMHHL] U YBsA3Ka UX B eAUHYI0 COOPKY. KOMnAC-3D Bepcuit V17 u 6
Boire: CaHkr-TlerepOypr:

TIutep, 2021 (4)

Wtoro no pasgeny 10 6
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TIpunoxenue 3
K paboueii nporpaMme JHCHHITHHBI
CHICTEMbBI ABTOMATHU3VPOBAHHOTI'O ITPOEKTUPOBAHUSA

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUThL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIIIMHE, BKIIFOUAOT B cebst:

e [MarHoCTHYeckas pabora

*  KOHTPOJIb I10CEIaeMOCTH;

e JOMallHee 3a7jaHMe;

o muddepeHLPOBaHHbIN 3aueT;
¢ nuddepeHIIPOBAHHEIN 3a4eT.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctrdeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e TIpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpY NpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTaLysl.

KoHTpo/1b OCeIaeMocT
OL{eHMBAeTCsI [T0CeIaeMOCTh PAKTHYeCKUX 3aHSITHH U paboTa Ha HUX.

JlomaiiiHee 3ajaHue

KomriiekTs! JoMaIliHUX 3afaHuid BXoguT B coctaB Y MK puctunvsel. [loMaliiHee 3afaHue Mpe/CcTaB/seTcs B [Ie4aTHOM Buje U
TIO/I/Ie>KUT 3alljuTe.
[loMariiHee 3afiaHyie CYUTAETCS BBITTOJTHEHHBIM ITPH NIPABHJIBHOM pellleHNH TI0CTaBIeHHO! MPOeKTHOW 3a/iauM ¥ KaueCTBeHHBIM 0(OpMJIEHHEM C
BBITIO/IHEHUEM TIpe/ibsIB/IsieMbIX TpeboBaHU OTUeTa.
[loMariiHee 3aziaHyie He MOKeT OBITH MPHHSTO U TTOAJIEXKHUT J0paboTKe B CTy4yae HeMPABU/IBHOTO PeLIeHHs] OCTaB/IeHHOH B HEM TIPOEKTHOMH
3a/jauv 1160 MPY HeBbINOIHEHUH TpeboBaHU K 0(pOPM/IEHHIO OTUeTa.

MuddepenppoBaHHbIi 3aueT
JuddepeHIMpoBaHHbIH 3aueT IPOBOAUTCS B GOpPMe YCTHBIX OTBETOB Ha BOIPOCHL.
OlleHKa BBICTaB/Is1eTCsI 110 pe3y/IbTaTaM OTBETOB Ha 2 BOIpoOca:
«3aUTeHO-OT/INYHO» - TIOJIHBI OTBET Ha 2 BOIPOCA ¥ BO3MOXKHbIE [[OTIO/IHUTE/IbHBIE BOTIPOCHL;
«3auTeHO0-XOPOLLO» - He3HauUUTe/IbHble 3aMeuaHysl Ha OTBeThI 110 2 0CHOBHBIM BOIIPOCAM U HeIOoJIHble OTBeThI Ha [JOTO/IHUTe/IbHbIe BOIIPOCHL;
«3aUTeHO-YA0BIeTBOPUTEILHO» - HEIIO/IHbIE OTBETHI Ha 2 BONPOCA, OTCYTCTBHE OTBETOB HA OT/e/bHbIe [JOTIO/HUTE/IbHBIE BOIIPOCEHI;
«He 3a4TeHO» - HellO/HbIM OTBeT Ha OfIUH BOINPOC, OTCYTCTBHe OTBeTa Ha BTOPOil U J0NO/IHUTe/IbHbIe BOIPOCHL.
[MepeueHb BONPOCOB Ayis v epeHIMPOBAaHHOTO 3aueTa rpe/cTaBieH B YMK QUCIUIUIMHBL.

JAuddepeHupoBaHHbIN 3aueT
[JnddepeHnpoBaHHBIi 3aueT MPOBOAUTCS B POPMe YCTHBIX OTBETOB Ha BOIIPOCHI.
OLieHKa BBICTaB/IsIeTCsI TI0 pe3y/IbTaTaM OTBETOB Ha 2 BOTIPOCa:
«3a4TeHO-OT/IMYHO» - TIOJTHBIH OTBET Ha 2 BOIPOCA U BO3MOXKHBIE JIOTIO/THUTE/TbHbIE BOTIPOCHI;
«3a4TEeHO-XOPOLLIO» - He3HAUNUTE/IbHbIE 3aMeUaHHsl Ha OTBETHI 110 2 OCHOBHBIM BOIIPOCAM U HEIl0JIHbIe OTBETHI Ha [JOTIOTHUTE/IbHbIE BOIIPOCHI;
«3a4TeHO-YAOB/IETBOPUTE/IEHO» - HETOJIHBIe OTBETHI Ha 2 BOIPOCA, OTCYTCTBHE OTBETOB Ha OT/e/IbHBbIE JIOTIOTHUTE/IbHbIE BOTIPOCHI;
«He 3auTeHO» - HeIO/IHBII OTBET Ha OfIMH BOIPOC, OTCYTCTBHE OTBEeTa Ha BTOPOii U [JONO/THUTE/IbHbIE BOTTPOCHI.
ITepeueHb BOrpocoB 151 AU pepeHIPOBAHHOTO 3a4eTa npeyicrasieH B YMK quciymnimHsl.

13 27387



IMacriopt (oH/A OL|EHOYHBIX CPe/CTB
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4 7  |Pasgen 1. KOMPAS-Invisible (API KOMIIAC-3D). 14 6 6 8 10 10 | Kourpom
TI0CEI[aeMOCTH|
4 7 |Pasgen 2. Beegenue. 12 4 4 8 10 10 | Kourpom
T10CeI1}aeMOCTH
4 7 Paspen 3. O01ue cBejeHHsI 0 MPUKJIAAHBIX OUOIHOTEKaX 14 6 6 8 10 10 KouTposns
cucrembl KOMIIAC. rocelaeMoCTH
4 7 Paspen 4. BHeceHue H3MeHeHHMH B KOHCTPYKTOPCKYIO 15 8 8 7 10 10 JomailHee
JOKyMEHTaI’Io. 3aJiaHue
4 7  |Pa3pen 5. Pemenue ¢ nomoupsio API pasHbIx 3ajau. 17 10 10 7 10 10 Kowrpors
TI0CEI[aeMOCTH|
Bcero 3a 7 cemecTp 72 34 34 38 50 50
4 8 [Pa3pen 6. BBegenue. 13 5 5 8 10 10 Kowrpors
TI0CEI[aeMOCTH|
4 8 |Pa3pgen 7. PaGora co cnenuduKanuei. 13 5 5 8 10 10 HAomaumee
3a/laHue
4 8 |Pa3gen 8. MamuHOCTpOHTe/IbHAsA KOH(UTrypanus.2. 16 8 8 8 10 10 Kowrpor,
10CelaeMoCTH
4 8 Pazaen 9. DKCOPT ¥ MMNOPT JJaHHBIX B CHCTEMax 16 8 8 8 10 10 KonTpons
ABTOMAaTH3MPOBAHHOI0 MPOEKTHPOBAHUS. TMOCeI}aeMOCTH
4 8 |Pa3pesn 10. Pagora co cG0poUHOIi eHMIIEN. 14 8 8 6 10 10 Kowrpors
TI0CEI[aeMOCTH|
Bcero 3a 8 cemecTp 72 34 34 38 50 50
Bcero no aucyunivHe 144 68 68 76 100 100

14
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Kpurepun orjeHuBaHusA

IICK-5.1

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

=
2

No 2

Ne 3

Ne 4

Bonpocbl omkpbimozo muna:

025
a1/ 100

Harnvmmre Ha3Banve v oripezfesieHye JOITyCKa IIpe/iCTaB/I€eHHOI'O Ha pUCYHKe

L B

Hanuimmre Ha3BaHue 1 oripejesieHyUe JO0ITyCKa IpeCTaB/I€HHOro Ha pUCYyHKe

Ol 001 @[ 4]

Hanuimre Ha3BaHue 1 oripejesieHHUe O0ITyCKa IpeJCTaB/JI€HHOro0 Ha pUCYyHKe

—\| g1

Hanumure Ha3BaHue U oIpefie/ieHNe [J0ITycKa IpefiCTaB/lIeHHOr0 Ha PUCYHKe

A oo

'

Hanuuimte Ha3BaHHe U OMpe/ie/ieHHe JJOMyCKa Ipe/CTaB/IeHHOT0 Ha PUCYHKe
CdopmynupyiiTe ornpesesieHie HOMUHAIBHOW (GOPMBbI

Ccopmynupyiite onpezienieHHe HOMUHAILHOM TIOBEPXHOCTH
CdopmynupyiiTe onpeesieHHe HOPMUPYEMOTO y4acTKa

CdopmynupyiiTe onpeseneHue omycka Gopmbl

Ccopmynupyiite onpezeneHue 6a3bl

Bonpocbl 3akpbimozo muna:

Yto o3Hauaet abbpesuarypa ECK/I?

a) EanHas cricTeMa KOHCTPYKTOPCKOM [JOKyMeHTaLuu
b) Exunas cucrema KadeCTBEHHOM /JOKYMeHTaLH
c) Eaunas cucrema KpuTepueB JOKyMeHTHPOBaHHS

d) EauHast cricteMa KOHTPOJISL JOKyMeHTaLu|
Kakot#i crangapr ucrnons3yetcs B ECK/I /st 0603HaueHuUs pa3MepoB?

a) TOCT 2.305
b) TOCT 2.306
) TOCT 2.307

d) 'OCT 2.308

Kakue 0CHOBHbIE 3/IeMeHThI BK/II0UaeT B cebst TexHuueckuii permament ECK/I?

a) TUTY/IbHBIN TUCT, CrelU(HUKaLVs, YepPTeXH
b) TuTybHBINA JIMCT, OCHOBHAS HAZITHCh, CIIeL{(UKALNs, YUepTeXKU
¢) TUTY/BHBIH JINCT, OCHOBHASI HAJIITUC, CTIelU(UKAIMs

d) TuTynbHBIM TUCT, CrielMbUKaLYsl, YepTeXH, CrieliuUKaLs MaTepuanoB

CoIloCTaBBTe THIT JIMHHY C ee Ha3HaYeHHeM
a) Tosncras crutouIHast TUHUS

b) CrutoniHas ToHKast IMHUS

¢) LITpuXmyHKTUPHAsI TOHKAsT JIMHUST

d) CritoliHast BOJHUCTast

1) Pa3MeprIe Y BBIHOCHBIE JIMHWH, IMHUU Pa3MeTKU

15
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IICK-5.13

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9
Ne 10

Ne 1

2) OceBble U LIEHTPOBBIE JTUHUU
3) Jlunuu o6pbiBa

4) JIuHuM Kpasi, TMHUY HaZipe3a
CorocTaBbTe BU/IbI Ha YepTeXKe C UX OMUCaHUeM:
a) OcHOBHO¥ BUj,

b) MecTHbli1 BU
c) [lorno/HUTebHBIN BUJ,

1) H306pa)KeHI/IE OTZI€/IbHOI'0, OrPaHUYEHHOI'0 MeCTa MOBEPXHOCTH ITpeJMeTa

2) N306pakeHne BUAUMOM 4acTy [TOBEPXHOCTH TIPEJMETa, [0/IyYaeMoit Ha TJIOCKOCTH, He Napasiie/ibHOM HU OHOM

13 OCHOBHBIX TJIOCKOCTeH HpOEKL[I/lﬁ

3) Buy ripeaiMeTa, KOTOPBIiA TOyYeH ITyTeM COBMeLL|eHHsI IpefiMeTa U ero n300pa’keHust Ha OZJHOI U3 rpaHeit

IyCTOTeNoro Kyba, BHyTPH KOTOPOrO MBIC/IEHHO TTOMELL|eH TPeJiMeT, C M/IOCKOCTBIO0 UuepTeXxa
YTO TaKoe KOHCTPYKTOPCKasi JOKyMEHTaLUsI?

a) Habop /10KyMeHTOB, OMHCHIBAIOIMX TEXHUUECKHE XapaKTepUCTUKH 1 TpeboBaHHsI K M3/1e/HI0
b) [lokymeHT, coziepyKalrinii ryiaH MPOU3BOACTBA
c) CxeMa pacronoxeHust 060pyj0BaHHsI Ha TIPOM3BOACTBE

d) [JoKyMeHT, OrMChIBarOLLH# poLiecc cOOpKH U3zesust
Kakue /jaHHbIe 0ObIYHO COAEP>KUT TEXHUUECKOe 3aJlaHie B KOHCTPYKTOPCKOM /JOKyMeHTaLu?

a) I11aH NpoK3BOACTBA ¥ KOHTPOJIb KayecTBa
b) TpeboBanus K CO3aHHIO U3[e/IHsl, TEXHUYECKHe XapaKTePUCTHKHU, HOPMBbI U CTaH/[apThl
c) TexHoornueckye onepanyy ¥ HHCTPYKIUA

d) Cricok HeoGX0ANMBIX MaTepPHasIoB U KOMITIEKTYIOLUX
Kaxkue paszenbl 06bIYHO BK/IFOUAET KOHCTPYKTOPCKAs JOKYMeHTALus1?

a) OOb1yast yacTb, KOHCTPYKTOPCKAs! YacThb, TEXHOIOTMYECKast YaCTh
b) Texnuveckoe 3aganue u rpaduueckast 4acTb
) DKOHOMHYEeCKast YaCTb U OXpaHa Tpyza

d) InaH Mpou3BOACTBA U KOHTPOJIb KauecTBa
Kakue [jaHHbIe 00bIYHO COAEP)KUT KOHCTPYKTOPCKAs YaCTh B KOHCTPYKTOPCKOM [JOKyMEHTAL!?

a) YepTexxu, cxeMsl, CrieluprKaLiun
b) TexHosorudeckue ornepanyy U MHCTPYKLN
c) Texauueckre TpebOBaHHUST I HOPMATHBBI

d) I1naHbl 3aKyIOK U TOCTABOK
Kakue /jaHHbIe 06bIYHO COZIEPXKUT TEXHOMIOrHYeCKast YacTb B KOHCTPYKTOPCKO#H [JOKyMeHTaLK?

a) TexHnuecKkue TpeGOBaHUsT U HOPMATHBBI
b) InaH npon3BoACTBa M KOHTPOJIb KauecTsa
¢) TexHo/ornuecKye orepanyy ¥ MHCTPYKIUI

d) [MepeueHb HEOOXOAUMBIX MaTePHAIOB U KOMILIEKTYIOLIX

Bonpocbl 0mKpbimoz2o muna:

[Haiirte orpesienenye Ha3HaueHusi Komnac API

SI3bIK IPOrpaMMUPOBaHHUsI, UCTIONB3yeMbId [yis1 paboTsl ¢ Kommac API
[laiiTe oripesiesieHre TapaMeTPUIECKOTO MOZETUPOBAHUS
[Haiire oripesienenre CAD cucTeMbl

[Haiire oripesiennene CAM cucTeMbl

[Haiite oripezienernre CAE cucteMsl

[Haiire oripesenenre PDM cuctembl

Konuenums CALS onuceiBaet

[atite oripesienieHre 3cku3a B Kommac 3]

[atite orpenesnieHye C60pKHU B KoMmmac 37

Bonpocbl 3akpbimoz2o muna:

Cormocrassre GyHKIHI0O CAM CHCTEMBI C ee OIFCaHHeM:

- TeHepariysi ynpae/sitoLLei MporpaMMbl
- CuMy/isitust ¥ BepuduKarust
- OnTyMK3aLys IPOM3BOACTBA

- MHCTpyMeHTa/IbHOE NTPOrpaMMHpOBaHKe
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A) Co3panue porpamMmsl Jijisi yIIpaB/IeHuUst CTAHKOM WM 000py/j0BaHHEM
B) IIpoBepka nporpamMmsl Ha OLIMOKH ¥ KOHQUIMKTBI Mepe/; hrU314ecKiuM BbIOTHEHHEM
C) MuHuMu3aLysl BpeMeHU U 3aTpaT Ha IIPOU3BO/CTBO IIyTeM ONTHUMU3ALUY [IPOLIeCCOB

D) Cospanue mporpamMMsl JJ1s yripaB/ieHusl THCTPyMeHTaMU U X JIBIKeHHueM
Ne 2 Cormocrassre GyHKIHI0O CAM CHCTEMBI C ee OIFCaHHeM:

- ABTOMaTHueckoe pacripefie/ieHie THCTPYMEHTOB
- TeHepariysi Tpa@KTOPUY UHCTPYMEHTa
- Pacuer ckopocTy U nozauu

- C03/:[aHI/IE HUHCTPYMEHTAaJ/IbHbIX CITMCKOB

A) OnpezeneHye ONTHIMAaILHOM TT0C/Ie[0BaTeILHOCTH OIlepalliil ¥ pacnpe/ieieHle HHCTPYMEHTOB 10 OIlepaLjisiMm
B) Co3aaHue TOUHO# TPAeKTOPUH JABMKEHHs] THCTPYMeHTa [/1st 00paboTKu AeTanu
C) Pacuet onTuMajIbHbIX IaPaMeTPOB CKOPOCTH U MOfauH Jyisi 06paboTku JeTanu

D) Co3paHue criicka HeoOXOAUMBIX HHCTPYMEHTOB /17151 BBITOJIHEHHsI omlepaLiiii 00paboTku
Ne 3 Kakyro pyHkuuro BeimosHsor CAM cucteMsr?

a) HO,Z[FOTOBKa AaHHBIX /1711 TIPOU3BOACTBA U YTIpAB/I€HHE NMPOU3BOACTBEHHBIMH ITpOLIeCCaMU
b) Paszpaborka 3D mozesneii usmesii
c) AHanM3 ¥ ONTUMU3ALS] KOHCTPYKLIMK M3/

d) KoHTpo/b KayecTBa roTOBOM MPOAYKLIUU
Ne 4 Kakue gannble vcnone3syrorcss B CAM cuctemax?

a) eomeTpuueckrie MOZe/N U3/ U TEXHOIOTHYeCKHe ITapaMeTpbl
b) TekcToBbIe JOKYMEHTbI 1 Tab/HLBI
c) ®ororpadun 1 U306paXKeHHUst

d) Ayguo- 1 Buzieodaiinbt
Ne 5 Kakue npermyiiecrsa umeror CAM cucremsl?

a) ABTOMaTI/BaL[I/ISI TIPOM3BOACTBEHHBIX ITPOLIECCOB U MOBLILIEHK e 3d)(bEKFHBHOCTH
b) Cosganne peanucTUUHBIX BU3yanu3aLuil U3/t
C) YiyulieHrie KOMMYHUKALIMU M1y YYaCTHUKAMU [IPOeKTa

d) OnTuMM3aLs pacxo/loB Ha MaTepuarbl U KOMILIEKTYOLIYe
Ne 6 Kaxkue ¢yHKIMH BBIOJHSIOT HHCTPyMeHTl CAM crictem?

a) I'eneparyist TpaeKTOpHiA HHCTPYMEHTA, ONITUMHU3ALs ITyTH ABIDKEHHUS, pacueT BpeMeHH ¥ CTOMMOCTH
b) Co3nanue 3D mopeneii nspenui
c) AHanM3 ¥ ONTUMU3ALMS] KOHCTPYKLIMK U3/

d) KoHTpo/b KauecTBa rOTOBOM MPOAYKLIUU
Ne 7 Kaxwe THrb! 06paboTKH MOT'YT OBITH BBITOMHEHHI ¢ ToMoIeio CAM cuctem?

a) Tonbko ppe3epoBaHue
b) Tonbko TokapHas o6paboTka
c) ®pe3sepoBanue, ToKapHas 06paboTKa, CBep/ieHue, Pe3Ka U [pyrue

d) JIa3epHasi rpaBUpOBKa U MNaiika

Ne 8 Kaxwe ¢opmats! daiinos noggepxusatorcsi CAM cucremamu?
a) Tonbko hopmaThbl H300paKeHHH
b) Tonbko opmaThl TEKCTOBBIX JOKYMEHTOB
c) [upoxkwuii ciekTp popmatos ¢aiinos, Bkmouass STL, STEP, IGES u apyrue

d) Toneko popmatsl Buzeodaiiion
Ne 9 Kakue nipuHLpmnbl paboTs! rcronb3ytotes B CAM crcremax?

a) Anroputmbl 06pabOTKM [JAHHBIX, TeHepaLyisi TPAeKTOPHI NHCTPYMEHTA, ONTUMHU3ALYS Ty TH JBIKEHHUSI
b) MeToapl UCKYCCTBEHHOTO UHTEJIIEKTA

¢) MogenvpoBaHye ¥ aHa/IM3 KOHCTPYKLIUY U3Je/ui
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d) BuptyanbHasi pealbHOCTb U JIOTIO/IHEHHAs! PeasbHOCTb

Ne 10 Kakue mpeobpa3oBaHusi MOTYT ObITh BBINOMTHEHBI ¢ omolibio CAM cuctem?
a) Tosbko MaciuTabrpoBaHKe 1 TIOBOPOT
b) TosbKo CcMellieHYe U BbIpaBHUBaHHE
¢) MacmrabupoBaHue, TIOBOPOT, CMelljeHHe, BBIpaBHUBAHUe U JIpyTrre

d) Tonbko U3MeHeHUe LIBeTa U TEKCTYPhbl
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