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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOYHOCTHBIE PACYETHBI B ITPUKJ/IAZTHBIX ITAKETAX
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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)

24.05.01 ITpoekTupoBaHue, NPOM3BO/JCTBO U IKCIL/TyaTaLisi pakeT ¥ PAKeTHO-KOCMHUYeCKHX KOMILIeKCOB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A4 CTAPTOBBIE I TEXHUYECKWE KOMITJIEKCHI PAKET U
KOCMUMYECKUX ATITTAPATOB
Oynun Cepreit MuxaiiioBuY, K.T.H., JOLIEHT, ZIOLIEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A4 CTAPTOBBIE I TEXHUYECKUE KOMIUVIEKCBI PAKET U
KOCMMNYECKUX AIITITAPATOB

3aBeayroiuii Kadeapoti Jonbenkor B.I., K.T.H., CHC

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A4 CTAPTOBBIE N TEXHUYECKHE KOMIUIEKCBI PAKET 1 KOCMHNYECKHUX AIIITIAPATOB

3aBepytomumii Kadeapoii [Jonbenkos B.IY, K.T.H., CHC




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOYHOCTHBIE PACUETHI B ITPUK/TAJHBIX ITAKETAX

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:

I[ICK-02 — crocobHOCTE TIPOBOAWTH TEXHWYEeCKOe IPOEKTUPOBaHWe W3/e/Nid PAaKeTHOM U paKeTHO-
KOCMUYECKON TEXHUKH C HUCI0/b30BaHHUEM TBEPZAOTETbHOI0 KOMITbIOTEPHOTO MOJe/IMPOBaHNs B COOTBETCTBHE
C eJUHOM CHCTeMOM KOHCTPYKTOPCKOM IOKyMeHTaliu 1 Ha 6a3e COBpeMeHHBIX IPOrPaMMHBIX KOMIT/IEKCOB

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-02

3HAHUA:

0cobeHHOCTell KOMIBIOTEPHOTO MOJe/TMPOBaHUsl Pa3/MYHbIX KOHCTPYKLUWH W Y3710B, BXOASLIUX B
COCTaB DAKeTHBIX U PAKeTHO-KOCMHUYeCKUX CTAapTOBBIX KOMILJIEKCOB, OCHOBHBIX 3TalioB MO/e/IMPOBaHMUS,
BO3MOXKHOCTh KOPPEKTHOTO 3a/laHusi TPAHWYHBIX YCJIOBUM B 3aBUCHMOCTH OT PeasibHO JeMCTBYIOLINX Harpy30K
Y criocoboB 3akpervieHns 00beKTa, Ha YPOBHE a/TOPUTMOB YHC/IEHHOTO PeIlleHHs] YPaBHEeHUM, OMMCHIBAFOIIUX
TEIJIOBOE U HaMpsHKeHHO/Ie)OPMUPOBAHHOE COCTOSTHHE TIPOEKTUPYEMOT0 00BEKTa;

YMeHUs:

WCIONB3ysl H3yueHHble METOJUKM pacuéra, TeopeTUYecKd OMpefeaTb OCHOBHbIE TlapameTphl,
XapaKTepu3ylolje HarpsbkeHHO-/e(pOpMUPOBaHHOE COCTOSIHHE —3/IeMEHTOB  KOHCTPYKLMM  CTapTOBOTO
000pyZIOBaHMS, a TaKKe TPOBOJUTb PACUéT TIPOYHOCTH HECYIIMX META/UIOKOHCTPYKIIUHA U 3/1eMeHTOB
TIPUBOZIOB 3THX arperaToB, aHAU3UPYs Pe3y/IbTaThl BHITOTHEHHBIX PACYETOB, MPOBO/IUTEL BHIOOD ONMTHMATbHBIX
TeXHUUECKMX peIleHWHd TIpU TIPOBEIEHUM  TPOEKTHO-KOHCTPYKTOPCKUX — pa3paboToK B mporiecce
MPOEKTUPOBAHUS;

HaBbIKU:

COCTaB/ieHUsI TIPOCTBIX MaTeMaTHdyecKrxX W (hU3nuecKux Mogesned ucciaeqyemMoro oObeKTa, pacuera Ha
MPOYHOCTh U YCTOWUHMBOCTH KOPIYCHBIX KOHCTPYKIWM, TJIACTHH, CTEP)KHEBBIX U 000/I0UEUHBIX KOHCTPYKIIAH
MPY pa3/IMYHBIX CrIocobax UX Harpy>KeHUsl.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HOucuynmnaa IIPOYHOCTHBIE PACUETHI B ITPUKJ/TAZTHBIX ITAKETAX siBrnisieTcst
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM M0 HanpaeiaeHuto 24.05.01 IlpoekmupoeaHue, npouzgo0cmeo u 3Kkcnayamayusi pakem u pakemHo-
KOCMUYECKUX KOMIN/1eKCOo8.

CopneprkaHue JTUCTIVTI/THBI SIBJISIETCSI JIOTHUe CKUM TIPO/IOJDKEHHEM TUCTIATITAH:
MATEPUAJIOBEJAEHUE, COITIPOTUB/IEHUE MATEPUAJIOB, BBICIHIASI MATEMATHKA,
ABTOMATU3UPOBAHHOE ITPOEKTUPOBAHUE TEXHUYECKUX CUCTEM, ®PU3UKA.

CopepxaHue [UCLUIUVIMHBL  SIBJSIETCSI OCHOBOM [Jjsi  ocBoeHuss gucuuruivH:  AI'PEIATBI
CTAPTOBOI'O OBOPYJOBAHUS.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CniocobeH IpUMeHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZe/IMPOBaHusl, TeOPEeTUYeCKOTO U 3KCIIePUMEHTA/ILHOIO UCC/IeJOBaHNS
JJ1s1 pellleHNs] MH)XKeHepHbIX 3a/iau IpodeCcCUOHaIbHOM JiesaTe/lbHOCTH

¢ OIIK-5 — CrniocobeH pa3pabarbiBaTh (GU3NUeCcKre U MaTeMaTHueCKUe MOJIeH UCCIelyeMbIX TIPOLIeCCOB,
sSIBJIEHUH Y 00BEKTOB, OTHOCSIIMXCS K MPOQe CCHOHANBHOM Cdepe 1esTebHOCTH |15 peLeHust
VH)XeHepHBIX 3a7,a4

¢ TICK-01 — CrocobeH ucnosb3oBate CALS-TeXHO/IOTUM U OTIPeesIATh BHELTHUM 00/TUK U3/e/THH,
paspabarbiBaTh COCTaB ¥ 00bEMHO-MACCOBbIE XapaKTePUCTHUKKU CCTEM, MEXaHU3MOB U arperaros,
BXOJSILIUX B PAKeTHBIM WM paKeTHO-KOCMUYeCKUH KOMILTIEKC

¢ TICK-07 — CniocobeH pa3pabaTbiBaTh U BHE/IPSATH B TIPOWU3BO/ICTBO HOBbIE KOHCTPYKI[MOHHBIE
MaTepHasibl ¥ TEXHOJIOTUYeCKHe MTPOLeCChl



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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Pazpen 1. CTpyKTypa M BO3MOXKHOCTH NpHKJ/IafHoi mporpammel SolidWorks Simulation.
4 8 OCHOBHBIe TIOHATYUS U peai3yeMble a/ITOPUTMbI MeTO/a KOHEUHbIX 3/1eMeHTOB. THIIbI 14 4 2 2 10 15
pacueTHbIX CeTOK, UHTepdeiic MporpamMMsl.
4 8 Pazpgen 2. 3apanue cnvoiicm o0BbeKkTa pacuyera. VIcronbp30BaHue aJanTHBHBIX METOZOB 14 4 P P 10 15
pacuera. 3ajaHue CBOICTB MaTeprasoB 0GBEKTOB pacyeTa.
4 8 Pa3pen 3. 3agaHue rpaHUYHBIX yOI0BHHA. KiiHeMaTHuecKye rpaHiuHbIe YCIOBHUSL. 20 3 4 4 12 20
Cratuyeckue TpaHUYHbIE yC/IOBUS.
4 8 Pa3pen 4. ®opMupoBaHue pacyeTHOH CeTKH. ArOpUTMbI (POPMHUPOBAHKS PACUETHOM 14 4 5 P 10 15
CeTKH. ABTOMaTHUeCKoe U PYy4YHOE€ YIIJIOTHEHHEe CeTKU.
4 8 Paszpen 5. OcobeHHoCTH pacyera c6opoK. KoHTakTHBIe yc/IoBYs Ans feTaneii B cOopKe. 18 6 3 3 12 15
Pacuer ¢ Yy4ueToM TpeHus, pacueT OOJIBIINX ¥ MaJIbIX nepemememlﬁ.
Paspen 6. IIpejcraB/ieHHe pe3yabTaToB pacyera. UncIoBoi, rpaduueckuii 1
4 8 aHMMALIMOHHBII CIOCO6bI. KpyTepyy OLleHK! MPOYHOCTH, CLIeHapUH TTPOEeKTUPOBaHHS. 28 8 4 4 20 20
IlapameTpsl pellleHUs1 3aJiaul ONTUMU3ALIUU.
Bcero 3a 8 cemecTp 108 34 17 17 74 100
Bcero no gucuuminHe 108 34 17 17 74 100
3.2. AyAUTOPHBIN NPAaKTUKYM
Homep n
p Oo0neMm,
Ne HauMeHOBaHHe
Tema NPAaKTHYE€CKOIr0o 3aHATUA dayA.
n/n pasjena
JacoB
JAUCIIMIIVIMHBI
Pazpen 1. CtpykTypa
1 BO3MO>XHOCTH OcobeHHOCTH npoBeaeHrs IIPOYHOCTHBIX, TEIVIOBBIX, UAaCTOTHBIX
1 HPHKHaAHOﬁ pacueToB, paCueTOB Ha yCTOﬁqHBOCTB, LUK/INYeCKHe U yaapHbie )
MpOrpaMMmBbl Harpy3ku B SolidWorks Simulation. O6ocHoBaHMEe BO3MOXKHOCTH
SolidWorks pacueTa 3a7ia4 TepMOYIPYTOCTH U HeJTMHEHHON JMHAMUKU.
Simulation.
Paspen 2. 3ajanne [TpUHIIUTIBI TIOCTPOEHUS aJITOPUTMOB P-aIallTUBHOTO U h-
2 CBOICTB 00beKTa aaliITUBHOTO METOA 0B pacyeTa. SaAaHI/IE MapaMeTpOB yIIpaB/IEHUA U 2
pacyeTa. KpUTE€PUH TOYHOCTH OJIA aAdIITUBHBIX METOJ0B
I'nobanbHas 1 CIIpaBOYHbIe CUCTeMbI KOOPDAWHAT, 0C00EeHHOCTH UX
3 PEIB,Z[EJ'I 3. BHABHI/IE 3daHUA U IDUMEHEHU . Wcnionb3oBaHue MpUHIUIIa CyTiepIrIo3nuliun 4
FPAaHUYHBIX yCJIOBHﬁ. MpU 3aidHNU T'DAHUYHBIX yCJIOBHﬁ. Crarnueckye U KHHeMaTUuueCcKye
rpaHUYHLIE YC/IOBUSA.
Pa3pen 4. OcHOBHbIe TapaMeTphl PaCYeTHOW CETKU. ANITOPUTMEI eé
4 cI)OpMI/IpOB{:lHI/Ie Cl)OpMI/IpOBaHI/IH MeTO[OM 3HePreTuyeCKux AvuarpaMm U MeTO[0M 2
paCQETHOﬁ CeTKH. ABVDKYIIerocsa q)pOHTa.
Paszen 5 (I)yHKLII/IOHa]'I]:HbIe BO3MOXXHOCTH MOZe/IMPOBaHUe BBHHMOAeﬁCTBHH
AT 2. neraneii B cOopke. PacueT npy Hammuny O0JBIINX TTepeMelLeHnH.
5 |OcobenHocTH pacueTa 3
c6ODOK YueT TpeHUs B 30He KOHTaKTa. KOHTakTHOe TerioBoe
PO COTIPOTHUBJ/IEHKE.
Paszern 6 KomrioHeHTH! HanpskeHWi, iepeMeltieHU U fedopMaliuid. M3omuHum
6 I g CTa];BHEHHe 1 U30110BepXHOCTU. KpuTepuu olieHKH ripoyHocTy. ClieHapuu 4
PEA MMPOEKTHUPOBAHUAA. OHTI/IMI/BaL]I/IOHHaH 3a/iayd, aJITOPUTM U IlapaMeTphbIl
Pe3y/ibTaTOB paCyeTa. o
HACTPOMKH. Crnioco0Obl SKCIIOpTa pe3y/bTdTOB B APYyTrve IMporpaMMBbl.
Bcero 3a 8 cemectp 17
3.3. JIaGopaTopHbIii NPaKTUKYM
Ne Homep 1 HaumMeHOBaHue Tema /1a00paTOPHOro MpPaKTHKyMa Oo0nemMm,
n/n Pa3ae/ia JUCIUII/IMHDbI dayAa.
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4acoB
Paspen 1. Crpykrypa u . |Anrepdeiic mporpammbl. OCHOBHbIE TIPHUHIIUIIBI BEIOOpa
BO3MOKHOCTH MPUKJIaJHON o o o
1 : TBEpP/JOTE/ILHOU, 000/10UeUHOM, 6aTOUHOM 1 2
niporpammsl SolidWorks 6 o
Simulation. KOMOWHMPOBAaHHOM pacueTHBIX CETOK.
N 3asiaHue CBOWCTB Marepuana obbekTa pacyera. Pabora c
Pazgen 2. 3ajanue CBOUCTB o “
2 Opay3epoM MaTeprasioB U MOCTaB/siEMO OUOTMOTEKOM 2
o0bekTa pacueTa.
MaTepua’soB.
Mo/ieMpoBaHue pealbHBIX Harpy30K U CITOCOO0B
3 Paspen 3. 3aganue 3aKperuieHusi 00beKTa C TIOMOLIbI0 TPAaHUYHBIX YC/IOBHH B 4
FPaHUUHBIX YCJIOBUA. JIeKapTOBOU, IWIMHAPUYECKOU U cepruecKoi cucTeMax
KOOpP/IMHAT.
4 Paszpen 4. ®opmupoBanue OrnpefienieHrie BAUSTHUS [IapaMeTPOB PaCUeTHOW CeTKU Ha 7
pacueTHOU CeTKH. TOYHOCTb MMPOYHOCTHOTO pacueTa.
5 Pasgen 5. OcobeHHoCTH PacueT KOHTAKTHBIX HAIIPSDKEHWH 1 CUJI peaki[u B COOpKe 3
pacueTa cOOpOK. (Bas B MOJIIMITHUKOBOM CTOMKE).
6 Paspen 6. IIpeacrasneHue BrinonHeHye clieHapys IIPOeKTUPOBAHUSA 1/1aCTUHYATOI0 4
pes3y/bTaToB pacueTa. KpPOHILTelHa. PellleHye ONTUMU3aLIMOHHON 3a/jauu.
Bcero 3a 8 cemectp 17
3.4. CamocTosnTenbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHUe Oobem,
Copep)xaHue yueOHOro 3aiaHus
n/n pa3jesia JUCHUIUTUHBI 4acoB
Pa3gen 1. Ctpykrypa u
| |po3moxHOCTH MIpUKJIaAHON BoccraHoBieHre HaBLIKOB PaboThI C TIPOrpaMMOit 10
niporpammsbl SolidWorks SolidWorks.
Simulation.
7 Pasgen 2. 3apanve cBOICTB [ToaroToBKa K ayUTOPHOMY U J1abOpaTOpHOMY 10
o0ObekTa pacuera. rpakTuKyMam. [ToBTOpeHre paHee W3yUeHHOTO MaTepuasia
3 Paszen 3. 3asanue rpaHnuHbix  |[TOATOTOBKA K ayJJMTOPHOMY U JJabOpaTopHOMY 12
YCIOBUM. npaktukymam. [IoBTOpeHUe paHee U3y4yeHHOrO Marepuasa
4 Paspen 4. ®opmupoBanue IToAroTOBKA K ayIMTOPHOMY U J1TabOpaTOPHOMY 10
pacueTHOM CEeTKHU. npakTukymam. [IoBTOpeHUe paHee U3y4eHHOr0 MaTrepuasa
5 Pazpmen 5. OcobenHoctu pacyera |[ToAroTOBKa K ayJUTOPHOMY 1 JlabOpaTopHOMY 12
cOOpOK. npakTukymam. [IoBTOpeHHe paHee W3y4eHHOr0 Marepuasia
Pasgen 6. TIpencrasnenme IMToAroToBKa K ayAMTOPHOMY U J1Jab0pPaTOpHOMY
6 npakTUKymaM. IToBTopeHre paHee n3ydyeHHOro marepuasna.| 20
pe3y/bTaToB pacyera. >
BbImosiHeHHe pacueTHO-rparueckoi paboThI
Bcero 3a 8 cemectp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1/ 2 (3|4|/ 5| 6 | 7 (8 9 |10 11 |12|13| 14| 15 | 16 17
8 JIP JIP | AP | JIP JIP | AP | JIP JIP | PTP | AP | PIP, 3au.

YcnoBHbIe 0003HAUEHUS:
[P — nuarHocTrueckasi paboTa;
JIP — naboparopHast pabora;

PT'P — pacueTHO-rpaduyeckas pabora;

3d4. — 3d4eT.

TeKyLHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:

¢ JMarHocTuyeckas pabora;

e jyabopaTopHasi paboTa;

e pacueTHo-rpacduueckasi pabora.

IIpomexxyTouHas arTecranusi IIPOBOAUTCS B hopMax:

7
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. T1. MaurrakoB. . @u3ndeckue ocHOBBI mycka. CI16.: U3g-so BI'TY "BOEHMEX" um. [I. .
YcruHoBa, 2023, 15 3K3.

2. I A. lernos. . [TpakTMKyM MO KOMIbIOTEPHOMY MO/Ie/TMPOBaHUIO TeOMeTPHH U3/leNni C
rcrosib3oBanreM SolidWorks. M.: M3a-Bo MI'TY um. H. 3. Baymana, 2019, a51. pec.

3. W. A. Kucenés, C. FO. CtpaxoB. . OCHOBbI MO/Ie/TUPOBAHMS TIPOLIECCOB TeIJIo00OMeHa B cpejie
Solidworks. CIT6.BI'TY "BOEHMEX" um. [1. ®@. YctrHoBa, 2017, 52 3K3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3jaHUs:
1. MogenupoBaHue U aHanu3 UH(GOPMaLIMOHHBIX CUCTEM.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUSI JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. https://urait.ru/ — O6pa3oBarensHas miatdopma «FOpaiT». [/ By30B U CCY30B.;
2. https://e.Janbook.com/ — 3BC JlaHb.

CoBpeMeHHbIe TPOQecCHOHABHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast siekTpoHHast 6ubnoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(yHIaMeHTaTbHBIX UCC/Ie[IOBAaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHGbOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryaupoBaHus: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobctBeHHoM reHepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.

5.5. TIporpamMMHOe obecrieueHue:;

1. SolidWorks 2015 R5;
2. Microsoft Office.

5.6. nopmaloHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:
1. TTpoexkrtop.

6.2. JlaGopaTopHbIe 3aHATHUA:

1. SolidWorks 2015 R5;
2. Microsoft Office.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
IIPOYHOCTHBIE PACUETHI B ITPUK/IATHBIX ITAKETAX

AnHoTanusa paboueii nporpaMMsl

Juciymuinaa ITPOYHOCTHBIE PACYUETBI B ITPUKJ/TIAJJHBIX ITAKETAX gasnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TIO/ITOTOBKY T10 HaripaBieHuto 24.05.01 IIpoekmupogaHue, npou3go0cmeo U 3Kcnayamayusi pakem u paxkemHo-
KOoCMUUecKux komnaekcos. [lucuurivHa peanusyercs: Ha akynbrete A PakeTHo-KocMuueckoit TexHuku BI'TY
"BOEHMEX" um. [1.®. Ycrurosa kadeapoii A4 CTAPTOBBIE U TEXHUYECKUE KOMITJIEKCHI PAKET
N KOCMUUYECKUX ATITTAPATOB.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-02 crioco6HOCTh MPOBOUTH TEXHUUECKOEe MPOEKTHPOBaHMe U3/le/IMi PaKeTHON 1 paKeTHO-KOCMUUeCKOH
TeXHUKW C HCIOb30BaHUEM TBEDJOTE/NBLHOIO KOMIBIOTEPHOTO MOZE/NVPOBaHUS B COOTBETCTBHE C €JUHON
CHCTEMOM KOHCTPYKTOPCKOM [JOKyMeHTaLUH U Ha 6a3e cCOBpeMeHHBIX TIPOrPaMMHBIX KOMTI/IEKCOB.

CofeprkaHye [UCLIMIUIMHBI OXBaTbIBaeT KPYI BOIIPOCOB, CBSI3aHHBIX C KOMIIBIOTEPHBIM MOZEIUPOBaHKEM
(YHKLIMOHMPOBAaHKWS YCTPOMCTB U CUCTEM PAaKeTHBIX U PaKeTHO-KOCMUYeCKUX CTapTOBBIX KOMILIEKCOB. K HUM
OTHOCSTCS:

1) 3HAaKOMCTBO C 3Taramu KOMITBFOTEPHOTO MOJie/TMpOBaHusi, 0becrieueHre KOPPEKTHOCTU 3a/jaHusl IPaHUYHbBIX
yC/IOBUI B 3aBUCUMOCTH OT peajIbHO /IeHCTBYIOIIMX Harpy30K U Criocob0B 3aKkperieHust 06beKTa;

2) OCBOeHMe ajrOpUTMOB UHWC/IEHHOTO pelleHUsi ypaBHEHWM, OIUCHIBAIOLIMX TeIUIOBOE W HarlpshKeHHO-
JedopMHUpOBaHHOE COCTOSTHUE TTPOEKTHPYEMOT0 00BEKTa;

3) ormipefeneHMe OCHOBHBIX T1apaMeTPOB, XapaKTepH3YIOLIMe HarpspKeHHO-Ze(OpMUPOBaHHOE COCTOSIHUE
3/IEMEHTOB KOHCTPYKLIMM CTApTOBOrO 00OpYZOBaHUs, a TakKKe MpOBeJjeHre MPOUYHOCTHBIX PACUéTOB HeCYIINX
MeTa/I/IOKOHCTPYKIMM 1 57IeMeHTOB TIPHUBO/IOB CTapPTOBLIX arperaTos.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHbI CJle[yIoIiie BH/bI KOHTPOJIS:

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ MarHocThyeckas pabora;
¢ jyabopaTopHasi paboTa;
e pacueTHo-rpaduueckasi pabora.

ITpomesKyTouHasi arTecTarusi IIPOBOAUTCS B hopMax:
* 3aueT.

OO6m1as TPyJI0EMKOCTh OCBOEHHUSI [UCHMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUIJIMHEL

Tpe/[yCMOTpPeHBI NpakThudeckue 3aHsaTus (17 u.), 1abopartopHsblii mpakTukyM (17 4.), camocTosiTesbHast paboTa
cryzeHrta (74 4).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
ITIPOYHOCTHBIE PACUETHI B ITPUK/TIATHBIX ITAKETAX

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeHaniuu 1o

OCBOEHUI0 AMCIUIUIUHBI ISl CTY/i€HTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaH#e padoThI

PexkomeHpyemasi IuTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. CTpykTypa 4 BO3MOXXHO

cTH npuk/agHoi nporpammsbl SolidWorks Simulation.

BoccraHoBneHre HAaBLIKOB paboTEI C
niporpammoii SolidWorks.

I'. A. Illernios. . [IpakTUKyM I10 KOMIIbIOTEPHOMY
MO/Ie/TUPOBaHUIO TeOMeTPUU U3ZeTuii ¢
ucronb3oBanueM SolidWorks: M.: V31-Bo
MI'TY um. H. 3. Baymana, 2019 (1)

A. II. Mamrakos. . @U3snuecKye OCHOBBI ITyCKa:
CII6.: Y3g-Bo BI'TY "BOEHMEX" um. []. .
YctuHoBa, 2023 (1)

10

Wrtoro no pasgeny 1

10

Pa3gen 2. 3agaHue CBOMCTB 00bEKTA pacuera.

IMoAroTOBKA K ayJUTOPHOMY U
/1ab0paTopHOMY TIPaKTUKyMaM.
[ToBTOpEHUE paHee U3YYEeHHOTO MaTepHasa

I'. A. Illernios. . [IpakTUKyM I10 KOMIIBIOTEPHOMY
MOZIe/TMPOBAHKMI0 TeOMETPUH U3Je/THUH C
ucronb3oBanueM SolidWorks: M.: M31-Bo
MI'TY um. H. 3. Baymana, 2019 (2)

N. A. Kucenés, C. FO. Crpaxos. . OCHOBBI
MOZie/TMPOBaHKs MPOLIECCOB TeryiooOMeHa B
cpeze Solidworks: CIT6.BI'TY "BOEHMEX"

uM. []. @. YctuHoBa, 2017 (1)

10

Wrtoro no pasgeny 2

10

Pa3gen 3. 3aaHue rpaHUYHBIX YC/IOBHH.

IToAroTOBKA K ayJUTOPHOMY U
y1abopaTopHOMY TIPaKTUKyMaM.
[ToBTOpEHUE paHee U3YUeHHOTO MaTepHasa

I'. A. lllernoB. . ITpakTUKyM IO KOMITbFOTEDHOMY
MO/Ie/TUPOBaHUIO TeOMeTPUU U3ZesTHii C
rcriosib3oBanreM SolidWorks: M.: M3a-Bo

MI'TY um. H. 3. baymana, 2019 (3)

12

Wroro mo pazzeny 3

12

Pazpen 4. ®opMupoBaHHe PacueTHOM CeTKH.

[ToaroroBka K ayJUTOPHOMY U
/1ab0paTOpHOMY TIPAKTHKyMaM.
IToBTOpEHME paHee U3yUEeHHOTO MaTepraa

N. A. Kucenés, C. FO. Crpaxos. . OCHOBBI
MOZie/TMPOBaHKs TPOLIECCOB TeryiooOMeHa B
cpeze Solidworks: CIT6.BI'TY "BOEHMEX"
uMm. [1. ®. YcrunHosa, 2017 (2)

10

Wroro no paspeny 4

10

Pa3pen 5. OcobeHHocTH pacuera cOOPOK.

[ToagroroBka K ayJUTOPHOMY U
/1abopaTOpHOMY TIPaKTHKyMaM.
[ToBTOpEHME paHee U3yUeHHOr0 MaTepraa

I'. A. lllernoB. . ITpakTUKyM IO KOMITbFOTEDHOMY
MO/Ie/TUPOBAHUIO TeOMeTPUH U3/ C
rcnonb3oBanueM SolidWorks: M.: U3a-Bo
MI'TY um. H. 3. baymana, 2019 (4)

. A. Kucenés, C. FO. Ctpaxos. . OCHOBBI
MO/Ie/TUPOBAHMUS TIPOLIECCOB TeryioobMeHa B
cpeze Solidworks: CIT6.BI'TY "BOEHMEX"

vMm. [1. ®. Ycrunosa, 2017 (3)

12

1

2

25467



Wroro no pasgeny 5 | 12

Pa3zpgen 6. IlpescTaB/ieHue pe3y/IbTaToB pacyera.

TToAroToBKa K ay/uTopHOMY U I. A. [llernos. . ITpakTUKyM I10 KOMITBEOTEDHOMY
/1a00paTOPHOMY MPAKTUKyMaM. %
MO/Ie/TMPOBaHUI0 TeOMeTPUU U3Zesnii C
IToBTOpEHME paHee U3yUEHHOTO MaTepuaia. li Ks: M. 20
BRiTo/HeH#e pacueTHO-rpadieckol ucronb3oBanueM SolidWorks: M.: M3a-Bo
MI'TY um. H. 3. baymaHa, 2019 (5)

paboThI

Wrtoro mo pa3geny 6 20

13 25467




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TIPOYHOCTHBIE PACUETHI B IIPUKJIAJJHBIX ITAKETAX

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

¢ jyabopaTopHasi paboTa;

e pacueTHo-rpacduueckasi pabora;
e 3ayeT.

Kputepuu orjeHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

JIaGopaTopHas pabora

Oryet 1o s1abopaTopHoOi paboTe NpeCTaB/iseTCs B 37IEKTPOHHOM BH/le, OTUeT reHephpyeTCst
nporpammoii SolidWorks riocsie BbInosiHeHus1 pacyeTa. 3aliyra oTyeTa IpoXoAuT B (hopMe OTBETOB Ha
BOIIPOCHI TperofaBaresisi. KpurepreM BbITIOJTHEHUs! pabOTHI SIB/ISIETCS JOCTOBEPHOCTh PacyeTa U MpaBUJIbHbIe
OTBeTHI Ha Oosiee, ueM 75% BOMPOCOB MpernozaBaresis. [lepeyeHb BOIIPOCOB K 1ab0paTOpHBIM paboTam
npeacrasiaeH B Y MK aucuuninHel.

PacuerHo-rpajduueckas padora

OTuet 1o pacueTHo-Tpadrueckoii paboTe Mpe/CTaBAAETCs B 7IEKTPOHHOM WK pacrieyaTaHHOM BHUE.
3arura oTyeTa MpoxoJuT B (hopMe OTBETOB Ha BOIIPOCHI Nperno/jaBaresis. KpureprieM BbITOTHEHVS PA0OTHI
SIBJIIETCS I0CTOBEPHOCTh pacueTa U NpaBU/IbHbIE OTBETHI Ha Oosiee, ueM 75% BOIIPOCOB Ipero/jaBaresis 1o
coziep>kaHuio pabotel. Bapuantsl PI'P BxogsT B coctaB YMK JUCLUITIMHEL

3auert

YcioBueM noyyeHus 3aueTa sIB/ISFOTCS:
— BBITIOJTHEHHE U 3all[UTa BCeX 1a00paTOpHBIX paboT;
— MpaBHU/IbHOE BBHITTOJIHEHNE U 3aljUTa pacyeTHO-rpadrueckoil paboTsr;
— He MeHee yeM 75% IpaBUJIbHBIX OTBETOB Ha BOIIPOCHI IIPeIoaBaTe’is.
IlepeueHs BOIIPOCOB K 3aueTy Ipefcrasied B YMK nuciurivHeL.

14



[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paspen 1. CtpykTypa u
4 g |BO3MOXHOCTH NPHK/IAAHOH 14 4 5 ’ 10 15 JlaboparopHast
nporpammsbl SolidWorks pabora
Simulation.
4 8 Paspgen 2. 3ajanue cBONCTB 14 4 2 2 10 15 JTabopaTopHasi
o0beKTa pacyera. pabora
4 8 Pa3pen ? 3aaHue rpaHUYHBIX 20 8 4 4 12 20 JTabopaTopHasi
YC/I0BHIA. pabota
4 8 Paspgen 4. vq)OpMI/IPOBaHHe 14 4 2 2 10 15 JTabopatopHasi
PacYeTHO CeTKH. pabota
4 8 Pazgen 5. Oco0eHHOCTH pacuera 18 6 3 3 12 15 JlabopatopHast
cOopokK. pabota
JlabopatopHast
pabora,
4 | g [Paspen6.Ilpecrabienne 28| 8 | 4 | 4 | 20| 20 | Pacuerno-
pe3y/ILTaToB pacyeTa.
rpadudeckas
pabora
Bcero 3a 8 cemectp 108 | 34 17 17 74 100
Bcero no AucHUInIMHe 108 | 34 17 17 74 100
15 25467




Kputepuu oneHuBaHus

IICK-02

Ne 1
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 omkpbimozo muna:
[I71s1 9ero MCIob3yeTcsi MEeTO/, KOHEUHBIX 37IeMEeHTOB?

B pasgene «CpoiicTBa» 00beKTa pacueTa aKTUBUDPYETCS OIS «YUeT BIUSHUS
Harpy30K Ha COOCTBEHHBIE YAaCTOThI» [IJIs TOTO

CyIIIHOCTb p-a/IJalTUBHOTO METO/Ia pacueTa 00beKTa C TBEPJOTENbHOU CETKOW COCTOUT
CymHocTb h-afjantuBHOTO MeTofia pacueta 00beKTa COCTOUT

Kputepuit Mopa-KysoHa npumeHsieTcsi AJ1st pacueTa ko3¢ duijeHTa 3amnaca NpoyHOCTH.
Inist Kaknx 06BEKTOB TIPUMEHSIETCSI 3TOT KPUTEPUIA?

ITo ymonmuanuto B 3mopy «HarpspkeHre» B Manke «»Pe3ynbpTaTbl» BBIBOJUTCS
KOMITOHEHT HarnpsbkeHusi. Kakoe 3To HaripspkeHue?

Kpurepuii « MakcuManbHOe HanpspkeHre Tipu capure» (Tresca) ipumensieTcst AJist
pacueta ko3¢ duLeHTa 3amaca NpoyHOCTH. [/t KaKuxX 00beKTOB TPUMEHSIETCST 3TOT
KpUTEpUA?

Kpurepuit «MakcumasbHOe HarpsbkeHre von Mises» MpuUMeHsIeTCs AJi pacueTa

ko3¢ duIeHTa 3amaca poUYHOCTH. /st KAKMX 00BEKTOB IPUMEHSIETCSI 9TOT KPUTEPUM?
Yrobbl 0TOOPa3UTh 00/1aCTH PABHBIX 3HAUEHWH MapaMeTPOB Ha I[BETOBOM 3MIOPEe HY>KHO
YTo0bI MOCTPOUTH BEKTOPHBINM IPadMK HANPSDKEHUH HY)KHO

Bonpocbl 3akpblimozo muna:

Kakas n3 yrunut nakera SolidWorks ripumensieTcst it mpoBezieHHsI IPOYHOCTHBIX
pacueToB 00beKTa:

SolidWorks Toolbox;
SolidWorks Motion;
SolidWorks Simulation;

SolidWorks Flow Simulation6
Kakue 13 UCXO/HBbIX JaHHBIX MOTYT OTCYTCTBOBAaThb TIPH pacueTe [eTaau Ha MPOYHOCTh:

CgRoiicTBa MaTepHana;
CoenuHeHUs;
I'pannuHbIe yCioBUS;

PacuetHas ceTka.

Kaxoit anropuTm peiiiaroirieii mporpaMMbl TIPUMEHSIETCST /IS PeliieHHs] KOHTAaKTHBIX
3ajau:

Intel Direct Sparse;
FFEPlus
Large Problem Direct Sparse

Direct Sparse
Kakoit Tvr pacueTHOM CeTKU ITpe/IIIOUTUTe/IbHee /IJIsl TMCTOBBIX AeTasielt:

O0o0J/10ueyHas COTKa;

TBeppoTenbHas ceTka;
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

KomOWHMpOBaHHAs CETKa;

CeTka 13 6a/I0UHBIX 3JIEMEHTOB.
Kakoe 13 CBOMCTB MaTepHasa 00s13aTe/IbHO JO/DKHO OBITh 33/1aHO TPU MPOYHOCTHOM
pacuere:

[Ipenen Tekyuecty;
MaccoBasi TIJIOTHOCTB;
Mogynb ynpyrocTy;

Mogyns cpBura.
B kax1oM y3/1e 000/104€UHOM CeTKHU MpeyCMaTpHUBaeTCsI:

Oosnee 6 cTereHeii cBOOOBI;
6 cTerneHei cBOOO/BI;
3 cremnenu cBOOO/IbI;

1 cremneHb cBOOOBI.
BbiCcOKOKaueCcTBeHHas TBep/[0Te/IbHAst CETKA COZIEPIKUT /ISl KaKI0TO 31eMeHTa:

3 y3na;
4 y3na;
6 y3/10B;

10 y350B.
HaripaB/ieHue faB/ieHus Ha rpaHb OT JKUAKOCTH U/IM ra3a 3a/laeTcsl:

T[TeprieHJUKy/ISIPHO BBIOPAHHOM TPAHHU;
Bponb BbIOpaHHOM IpaHy;
B nipoekiiyu Ha ocH r1106anbHON CUCTEMbI KOOP/JUHAT;

ITo ocsM crIpaBOYHOM CUCTEMbI KOOPAKHAT

Kakasi oriiust mpu 3alaHuM JUCTAHL[MOHHBIX HAarpy30K Mo3BossieT AeopMHUpOBaThCs
(hopme rpaHu, Ha KOTOPYIO ITepejaeTCst BO3/IeHCTBHe:

PacnpesnenenHas macca;
Harpy3ka (nipsimoii iepeHoC);
Harpy3ka (>kecTkasi CBSI3b);

IlepemernieHue (>keCTKasi CBSI3b).
[lnst 3a71aHKsl HEPaBHOMEPHOTO pacIipe/ie/ieH st CHJIbI WY JJaB/ieHus HeoOX0A1UMO:

Vcnosnb30Bath [7100a/IbHYI0 CUCTEMY KOOP/IMHAT;
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Co3sparb CIIpaBOYHYIO OCb;
Co3pare CIIpaBOYHYI0 CUCTeMY KOOD/MHAT;

BriOparth KpOMKY /1711 Hauasia OTCueTa.
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