MMHOBPHAYKHW POCCHHA

(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»

(BITY «<BOEHMEX» nm. JI.®. YcTunoBa)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
ITPOYHOCTHBIE PACYETHBI B ITPUKJ/IAZTHBIX ITAKETAX

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma

MOAroTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust

®dopma 00ydeHHUs

dakynsTeT

Beinyckaroman Kadeapa

Kadeapa-pa3padorunk paboueit
MPOrpamMmeI
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A4 CTAPTOBBIE 1 TEXHUYECKHE KOMIUVIEKCBI PAKET 1
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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)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
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:

T1CK-3.2 — crmoco6HOCTh IPOBOAUTL PACUETHYIO M SKCIIePUMEeHTaIbHYH0 0TPaboTKy JUHAMHUKH U TTPOYHOCTU
KOHCTPYKLMI U3[e/1ii paKeTHO-KOCMHUUEeCKOH TeXHUKU

@DOpMHUPOBAHUIO KOMIIETEHLIUH CTY)KHT [JOCTIKEHHE C/IeAYIOIIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-3.2
3HAHUA:
0COOeHHOCTel KOMITbIOTEPHOTO MO/Ie/TUPOBaHUst (DYHKI[MOHUPOBAHMUS Pa3/IMUHBIX KOHCTPYKLIUH U
y3/I0B, BXOJAIMX B COCTaB PAKeTHBIX W PaKeTHO-KOCMHUYECKHMX CTAPTOBBIX KOMITJIEKCOB; OCHOBHBIX
3TaroB
MO/Ie/TAPOBAHUsI, KOPPEKTHO 3a/]aBaTh TPaHUYHbBIE YC/IOBHS B 3aBUCHMOCTH OT PeasibHO JIeHCTBYHOIUX
Harpy30K U criocob0B 3aKperyieHus: 00beKTa;;
YMeHUs:
WCTIO/B3Ys M3yUeHHbIe METOAUKY PacuéTa, TeOPeTHUECKH OTPe/eisiTh OCHOBHbIE TTapaMeTphl,
XapaKTepU3YIoIIe HalpsKeHHO-Ae(OPMUPOBaHHOE COCTOSTHUE 3/IEMEHTOB KOHCTPYKI[MU CTApTOBOTO
060py/I0BaHMs, @ TaKXKe TTPOBOJUTL PACUET MIPOYHOCTH HECYIIUX META/ITIOKOHCTPYKLIUI U 9/IeMEHTOB
NPUBO/JIOB 3THX arperaTtoB; B pe3y/bTaTe aHajn3a pPe3y/bTaThl BBITOJHEHHBIX PAaCUYETOB, MPOBOJUThH
BBIOOD
OTNTUMAJIbHBIX TEXHUUECKUX PEIleHHH B MPOoIiecce MPOeKTUPOBaHMS;;
HABbIKU:
pa3paboTKH MPOCThIX MaTeMaTUUeCKUX U (GU3NUEeCKHX MO/iesieli 00beKTOB; pacueTa Ha MPOYHOCTh U
YCTOWUYMBOCTD KOPITYCHBIX KOHCTPYKLIMH, I/IaCTHH, CTEPXKHEBBIX W 000/I0U€UHBIX KOHCTPYKIUH TIPH

Pa3/IMYHBIX BUAaX WX HAI'DYy>KeHMHS.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuyunaa IPOYHOCTHBIE PACUETHI B ITPUKJ/IAJHBIX ITAKETAX siBrsieTcst
JVCLIMTUTMHON YacTH, (hpopMHupyeMoli yuacTHHKAaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 6/10Ka 1, mporpaMmbl
MOArOTOBKM 110 Harpas/aeHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMUKA.

CopeprkaHue JUCIUTITHBI SIBJISIETCSI JIOTHUe CKUM TIPOZIOJDKEHHEM TUCIVTLTAH:
MATEPUAJIOBEJAEHUE, COIIPOTUB/IEHUE MATEPUAJIOB, BBICIIIASI MATEMATHKA,
ABTOMATU3UPOBAHHOE INTPOEKTUPOBAHUE TEXHUYECKUX CUCTEM, ®PU3UNKA.

Cojiep>kaHue AUCIUIIMHBL sBsieTCs OCHOBOM s ocBoenuss auctuiyivH: IIPOEKTUPOBAHUE
CTAPTOBOI'O OBOPYJOBAHUSA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ OIIK-1 — CriocobeH IpUMEHSTh €CTeCTBeHHOHAYUHbIE U 00ITIeMH)XeHepHbIe 3HaHUS, METO/IbI
MaTeMaTU4YeCKOT0 aHa/Iu3a U MOJIe/TMPOBAHUS, TEOPETUUECKOTO 1 IKCITIEPUMEHTA/ILHOTO UCC/IeIOBAHMS B
rpoeccroHanBHON JesiTeIbHOCTH

¢ OIIK-2 — CrniocobeH MOHUMAThb TIPUHIUTIBI pab0Thl COBPEMEHHBIX MHPOPMAILIMOHHBIX TEXHOJIOTHN 1
WCII0/Th30BaTh WX JIJIsI PEIIeHUs 3a/iad TIpodeCCUOHATBHOM JIeaTeTbHOCTH



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 ¥ BO3MOXXHOCTH NpUKJ/IajHo# nporpammbl SolidWorks Simulation.
3 6 OCHOBHBIe MOHSITUS U peaii3yeMble arOPUTMbI MeTO/la KOHeYHbIX 3/1eMeHTOB. THIlbl 14 4 2 2 10 14
pAacyeTHBIX CETOK, MHTep(elHC MporpaMmel.
3 6  |Pasmen 2. 3apanme cBoiicrs ofbexTa pacuera. VIcnonb3oBanye aaNTHBHLIX METO/0B 14 4 2 2 10 14
pacuera. 3aZlaHue CBOWCTB MaTepruasIoB 0OBEKTOB pacyera.
3 6 Paspen 3. 3ajaHue rpaHUYHBIX yC10BHHA. KliHeMaTHyecKye rpaHAYHbIe YC/IOBUS. 20 8 4 4 12 22
Cratnueckue TPaHUYHbIE YCII0BUS.
3 6 Paspen 4. @opMupoBaHHe PacyeTHOH CeTKH. ANTOpUTMBbI (POPMUPOBAHMS PaCUeTHOM 14 4 2 P 10 14
CeTKH. ABTOMaTH4eCcKoe 1 PYUHOE YIUVIOTHEHUEe CeTKU.
3 6 Paspen 5. OcoGennocty pacyera c6opoK. KoHTakTHbIe yC/I0BYs /s fieTaneil B cOOpKe. 18 6 3 3 12 18
Pacuer ¢ yueTom TpeHws1, pacueT GOMBLINX U Ma/bIX MIepeMelljeHH .
Paspen 6. IlpescraBieHune pe3yabTaToB pacyera. Unc/ioBoil, rpadrueckuii u
3 6 aQHHUMAL[OHHbIN crioco6el. KpuTepru OL{eHKH MPOYHOCTH, CLIeHAPHUH ITPOEKTHUPOBAHMSL. 28 8 4 4 20 18
HapaMeTpB] penieHus 3a/{auy ONITUMU3ALUA.
Bcero 3a 6 cemecTp 108 34 17 17 74 100
Bcero no gucuuninHe 108 34 17 17 74 100
3.2. AyAMTOPHBIA MPAKTHKYM
Homep n
P Oo0nemMm,
Ne HauMeHOBaHMe
Tema NMPAKTHYEeCKOI'0 3aHATUA ayp.
n/n pasjena
qacoB
AUCIIMII/TUHBI
Pa3zpen 1. CtpykTypa
K BO3MO>XHOCTH OcobeHHOCTH npoBeaeHrs TIPOYHOCTHLIX, TEIVIOBBIX, UAdCTOTHBIX
1 HpHKHaAHOﬁ pacueToB, paCueTOB Ha YCTOﬁQHBOCTb, LHUK/IMYeCKre U yaapHbie )
TIPOrPaMMbI Harpy3ku B SolidWorks Simulation. O60cHOBaHHe BO3MO)KHOCTH
SolidWorks pacueTa 3a7ia4 TePMOYTIPYTOCTH 1 HeJTMHeMHOW JUHAMUKU.
Simulation.
Pa3,qen 2. 3a,anI/1e HpI/IHL[I/Il'I])I IMMOCTPOEHUA a/IT0OPUTMOB p-aJalilTUBHOT'O U h-
2 |CBOICTB 00BneKTa aZlaliTUBHOI'O METOZIOB pacuyeTa. 3aZjlaHue IapaMeTpoOB YIIpaBJ/eHus U 2
pacyeTta. KpUTEPUUH TOUYHOCTH [OJId alalITUBHBIX METO0B
I'nobanpHas 1 CITpaBO4YHbI€ CMCTE€MbI KOODAWHAT, 0CO0OEeHHOCTH UX
3 Paspen 3. 3ajanue 3a/ilaHus ¥ nipuMeHeHys. Vcrions30BaHye NpUHLNIA CyIIepIIO3ULIA 4
T'PAHUYHBIX yCHOBI/Iﬁ. IPpH 3aJlaHWUU I'PAaHUYHBIX yCHOBI/Iﬁ. Craruueckue U KMHeMaTHhueCKue
rpaHUYHbIE YC/IOBUA.
Pazpen 4. OcHoOBHbIe TapaMeTpbl PaCUETHOW CETKU. ATOPUTMEI eé
4  |®opMHpOBaHHE (hopMHpOBaHKST METOJJOM SHEPreTUUeCKUX ArarpaMM 1 MeTO/IOM 2
pvaeTHOﬁ CeTKH. ABVDKYIIeroca Cl)pOHTa.
Pasnen 5 qDYHKL[I/IOHaJ'I]:H]:IE BO3MO>XHOCTHU MOJe/TMpOBaHKEe BBHHMOAEﬁCTBHH
A ’ ,quanef/i B c60pKe. Pacuet IpH HaJTMYKUU OOJIBIIINX HGpEMEH.]EHPIﬁ.
5 |OcobeHHOCTH pacueTa 3
c6ODOK Y4eT TpeHus B 30He KOHTakTa. KOHTakTHOe TeruioBoe
POK. COIMPpOTHUBJIEHHE.
Paszen 6 KomrioHeHTBI HanpsbKeHWH, repemeltieHni 1 fedopmaruid. M3ommuHnn
6 I éq CTE[];J'IEHI/IE " U30MOBEPXHOCTH. KpI/ITepI/II/I OLIEHKH IMPOYHOCTH. CLIEHapI/II/I 4
PEA MPOEKTUPOBAHUA. OHTI/IMI/IB&L[I/IOHH&H 3da/iayd, aJIT0OPUTM U IlapaMeTPhI
pe3y/ibTaTOB pacyeTa. o
HaCTpPOMKHU. Crnoco0Obl SKCIIOpTA pe3y/bTaTOB B Apyrue rporpaMMabl.
Bcero 3a 6 cemectp 17
3.3. JTaGopaTopHBIi NPAKTHKYM
Ne Homep u HauMeHOBaHHe Tema /1a00paTOPHOro MpPaKTHKyMa Oo0nemMm,
n/n pa3jesia JMCIIUIIUHbI ayp.
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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
obObekTa pacuera.
MaTepua’soB.
Mo/ieMpoBaHue pealbHBIX Harpy30K U CITOCOO0B
3 Paspen 3. 3ajanue 3aKperyieH!s: 00beKTa C TIOMOIIbI0 TPAHUUHBIX YCIOBHN B 4
FPaHUUHBIX YCJIOBUA. JIeKapTOBOU, IWIMHAPUYECKOU U cepruecKoi cucTeMax
KOOpP/IMHAT.
4 Pasgen 4. ®opmuposanue Onpepenenre BIYSHUA IApaMeTPOB PACYETHON CETKH Ha 7
pacueTHOU CeTKH. TOYHOCTb MMPOYHOCTHOTO pacueTa.
5 Pazzmen 5. OcobeHHocTH PacueT KOHTAKTHBIX HAMPSDKEHUH U CUJT peaki[uu B cOOpKe 3
pacueTa cOOpOK. (Bas B MOJIIMITHUKOBOM CTOMKE).
6 Pazpen 6. IlpencraBneHue BrimmonHeHYe crieHapys IPOEKTUPOBAHUS T/IaCTUHYATOTO 4
pes3y/bTaToB pacueTa. KpPOHILTelHa. PellleHye ONTUMU3aLIMOHHON 3a/jauu.
Bcero 3a 6 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 pacyeTa. >
BbImosiHeHHe pacueTHO-rparueckoi paboThI
Bcero 3a 6 cemectp 74
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI
CEMECTP HEJAEJ/IN CEMECTPA
1 2 (3]14 5|6 |7 8 9 (10|11 |12|13|14| 15 | 16 17
6 JIP JIP | AP | JIP JIP | AP | JIP JIP | PIT'P | AP PI'P, nud. 3au.

Ycii0BHBIe 0003HAYCHUSA:

[P — nuarHocTrueckasi paboTa;

JIP — naboparopHast pabora;

PT'P — pacueTHO-rpaduyeckas pabora;
mud. 3au. — auddepeHIMPOBaHHBIN 3a4erT.

TeKymuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAMTCS B IUCKPETHbIE BpeMeHHble MHTepPBAaJIbI B
cnenyrommx ¢popmax:

JMarHocThJecKast pabora;
slabopatopHasi paboTa;
pacueTHo-rpaduueckas 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
TOATOTOBKM 110 HaripayieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHA8Muka. JAUCIUII/IMHA peanu3yeTcsl Ha
tdakynerete A PakerHo-kocMudeckod TexHwku BI'TY "BOEHMEX" um. .®. YcruHoBa kadexpoit A4
CTAPTOBBIE U TEXHUUYECKNE KOMITJIEKCHI PAKET 1 KOCMUYECKUX ATITTAPATOB.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-3.2 crocoGHOCTh TPOBOJMTL PACUETHYI0 U IKCIIEPUMEHTA/LHYI0 OTpPabOTKy AWHAMUKU M MPOYHOCTH
KOHCTPYKLIUM U3[e/IMI paKeTHO-KOCMHUUECKOW TEXHUKH.

Cofep>kaHre [UCLIMTUTMHBI OXBaThIBA€T KPYT BOIPOCOB, CBSI3aHHBIX C KOMIIBIOTEPHBIM MOZETUPOBaHHEM
(YHKIIMOHUPOBaHHUSI YCTPONCTB U CUCTEM PAKETHBIX U PAKETHO-KOCMUYECKUX CTAPTOBBIX KOMIIIEKCOB. K HUM
OTHOCSITCSL:

1) 3HaKOMCTBO C 3Taramy KOMITBIOTEPHOTO MOZe/TMPOBaHus1, 0OecriedeHre KOPPEKTHOCTH 3a/laHusi TPAHIMUHBIX
YCJIOBUH B 3aBUCUMOCTH OT PeasibHO JeWCTBYOLIMX HAarpy30K U CriocOO0B 3aKkperieHrs: 00BeKTa;

2) OCBOeHHe ajrOpPUTMOB UHMCJIEHHOTO peIleHWs] ypaBHEHWM, OIMUCHLIBAIOLINX TEeTIOBOe W HarpsyKeHHO-
IedopMHUpPOBaHHOE COCTOSTHUE TIPOEKTUPYeMOro 00beKTa;

3) orpefiesieHe OCHOBHBIX TIADAMETPOB, XapaKTepH3YIOIWe Hamps>KeHHO-Ze()OpMUPOBAaHHOE COCTOSIHUE
3JIEMEHTOB KOHCTPYKIIMH CTApTOBOrO 00OPY/IOBAaHUS, a TaKXKe MPOBe/IeHHe MPOUYHOCTHBIX PACUETOB HECYINX
METa/UIOKOHCTPYKIIMH U 37IEMEHTOB MPUBO/IOB CTAPTOBBIX arperaros.

[TporpamMmoii JUCHUITIMHEI TTPelyCMOTPEHBI CJleIyIOIIYie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
¢ naboparopHas pabora;
¢ pacueTHO-rpaduueckas pabora.

IIpome)xyTouHas arTecTalus TIPOBOJNUTCS B hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jas  TPy/I0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI
TpeyCMOTPEeHbI MpakThueckue 3aHsaTHs (17 4.), mabopaTopHblii MpakTHKyM (17 4.), camocTosiTe/ibHas pabora
crygenra (74 a).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
TIPOYHOCTHBIE PACUETHI B IIPUKJIAJJHBIX ITAKETAX

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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.

TpyRoeMKOCTB,

HaumeHoBaHUe PadoThI PekomeHnyemas iuTeparypa uac

Pazpen 1. CTpyKkTypa M BO3MOXXHOCTH NpUKAajHoH nporpamMMmbl SolidWorks Simulation.

A. I1. MawurakoB. . @u3rueckKre 0CHOBBI MMyCKa:
CII6.: W3g-eo BI'TY "BOEHMEX" um. [I. ®.
YctuHoBa, 2023 (1)

I. A. IlernioB. . ITpakTUKyM I10 KOMITbIOTEDHOMY 10
MO/Ie/TMPOBaHUI0 TeOMeTPUU U3ZeJni C
ucronb3oBanueM SolidWorks: M.: 13a-Bo
MI'TY um. H. 3. Baymana, 2019 (1)

Wrtoro no pasgeny 1 10
Paspen 2. 3ajanue cBOMCTB 00beKTa pacuera.

N. A. Kucenés, C. FO. CtpaxoB. . OCHOBBI
MOZIe/TMPOBaHKsI TIPOLIECCOB TeTyioobMeHa B
cpeze Solidworks: CIT6.BI'TY "BOEHMEX"
vMm. [1. ®. YcrurHosa, 2017 (1)

I A. Illernos. . IIpakTHUKyM I10 KOMIIBIOTEPHOMY
MO/e/TUPOBaHNIO TeOMeTPUN U3Ze/TNH C
ucronb3oBaHueM SolidWorks: M.: 3a-Bo
MI'TY um. H. 3. Baymana, 2019 (2)

Wroro o pasgeny 2 10
Pa3gen 3. 3aaHue rpaHUYHBIX YC/IOBHH.

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)

Wroro mo pazzeny 3 12
Pazpen 4. ®opMupoBaHHe PacueTHOM CeTKH.

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

Wroro no paspgeny 4 10
Pa3pen 5. OcobeHHocTH pacuera cOOPOK.

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)

BoccraHoBneHre HAaBLIKOB paboTEI C
niporpammoii SolidWorks.

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

10

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

12

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

10

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

12
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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 25465




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 muddepeHITMPOBAHHLIN 3aUeT.

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

Otuet 10 1abopaTopHOU paboTe TPe/ICTAB/SETCS B 3IEKTPOHHOM BU/IE, OTUET T€eHEePUPYETCS
nporpammoii SolidWorks riocsie BbInosiHeHus1 pacyeTa. 3aliyra oTyeTa IpoXoAuT B (hopMe OTBETOB Ha
BOMPOCHI Tpero/aBaresisi. KpurepueM BbINOTHEHUs pAOOTHI SIBSIETCS JOCTOBEPHOCThL pacyeTa v MpaBUIbHbIE
OTBeThI Ha 6osee, ueM 75% BOIIPOCOB TIPENO/jABATe/Is.

PacueTrHo-rpadmueckas padora

OTuet 1o pacueTHo-Tparuueckoli paboTe Mpe/CTaBAAETCS B 7IEKTPOHHOM WK pacrieyaTaHHOM BHU/E.
3amura oT4eTa MpoxoJuT B (hopMe OTBETOB Ha BOTIPOCHI TIperno/jaBaresis. KpureprieM BhITO/THEHVS PAOOTEI
SIBJISIETCS JOCTOBEPHOCTh pacyeTa 1 TpaBWIbHbIE OTBEThI Ha Oonee, yeM 80% BOIPOCOB TperofaBare/isi 1o
CoZiep>KaHuI0 paboThl. BapuaHThI 3a1aHuH Ha BhinoiHeHYe PI'P BxoaaT B coctaB YMK JUCIMITUHEIL.

JuddepennupoBaHHbIii 3aueT
YcnoBreM NonydeHus 3a4eTa SBSIOTCS:
— BBITIO/THEHHE 1 3all[UTa BCex 1abopaTopHbIX paboT;
— MpaBU/IbHOE BBITOJTHEHNE U 3allUTa pacueTHO-rpadrueckoil paboTsr;
1 He MeHee 70% IpaBU/ILHBIX OTBETOB Ha BOMPOCHI NPeIoZaBaTe/is.
OLleHKa "3a4TeHO-OT/IMYHO" IPOCTABIISAETCS 3a KOJIMYeCTBO NPaBU/IbHBIX 0TBETOB He MeHee 90%,
OLleHKa "3a4TeHO-X0poLIo" - 3a He MeHee ueM 3a 80% IpaBU/IbHBIX OTBETOB,
OLIeHKa "'3auTeHO-y/|OB/IEeTBOPUTEJILHO" 3a He MeHee ueM 3a 70% TpaBUJIbHBIX OTBETOB.
ITpu npaBuabHOM OTBeTe Ha MeHee 70% BOIIPOCOB CTaBUTCS OL}eHKA "He 3auTeHO".
Bomnpocel K 3auety BXoAAT B coctaB Y MK IUCLIUIIIMHBL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe

<
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Paspen 1. CtpykTypa u
3 g (BO3MOXHOCTH NPHK/IQHOH 14 | 4 7 ? 10 14 JlaboparopHast
nporpammsbl SolidWorks pabora
Simulation.
3 6 Paspgen 2. 3ajanue cBONCTB 14 4 2 2 10 14 JTabopaTopHasi
o0beKTa pacyera. pabora
3 6 Pazpen ? 3ajjaHue rpaHUYHbIX 20 8 4 4 12 22 JTabopaTopHasi
YC/I0BHH. pabora
3 6 Paspgen 4. vq)OpMI/IPOBaHHe 14 4 2 2 10 14 JTabopatopHasi
PacueTHOI CeTKH. pabora
3 6 Pazgen 5. Oco0eHHOCTH pacuera 18 6 3 3 12 18 JlabopatopHast
cOopokK. pabota
JlabopatopHast
pabora,
3 | ¢ [PasAen 6. Ilpexcranienye 288 | 4 | 4 | 20| 18 | Pacuerso-
pe3y/IbTaToB pacyeTa.
rpadudeckas
pabora
Bcero 3a 6 cemecTp 108 | 34 17 17 74 100
Bcero no AucHUInIMHe 108 | 34 17 17 74 100
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Kputepuu oneHuBaHus

IICK-3.2

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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