





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
UNCJ/IEHHOE PEINIEHUE TUHAMUWYECKHAX, ITPOYHOCTHBIX U TEIVIOBBIX 3AJAY

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-7 — croco6HOCTh AEMOHCTPHUPOBATE 3HAHHWE METOJ OB IIPOEKTUPDOBAHUA CAMOXOAHOI'O apTH]]HepHﬁCKOFO
" TAHKOBOT'O OPY>KUSA

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-7

3HAHUS:

OCHOBHBIe TIOHSITHSI U METO/bl aHATMTUUEeCKOW TeOMeTpHH, JIMHeHHOH anreOpsl, AuddepeHLIMaTEHOTO U
HHTErpajbHOr0 UCYUC/IEHNUS;

®yHIaMeHTa/lbHbIe TIOHATHS, 3aKOHbI U TEOPUH COBPEMEHHOU U Kraccuueckon (GU3nKu;

OcHOBHbIe 3aKOHbI eCTeCTBEeHHOHAYYHbIX JUCLIMILIMH B IIpoheCCUOHAILHOM JlesTe/IbHOCTH;;

YMeHus:

Vcnonb3oBath  U3MKO-MaTeMaTHYeCKUd ammapar Jyjis pellieHus 3a7iad, BO3HUKAIOIIMX B Xofe
npodeCcCHoHaNIBHOM [1eSITeNbHOCTH;

HAeblKu:
dDu3ryeckoro MO e/IMPOBaHUA /14 pelleHUA MPUK/IaJHbIX 3a[a4 I10 6y,qy1_qe171 CrieriaJIbHOCTH;
HpI/IMEHEHI/Iﬂ COBDEMEHHOI'0 MaTeMaTUUeCKOro HWHCTPDYMEHTapus [Jid peleHUdA MaTeMaThuueCKUX,

(hr3rUeCcKUX U TeTIOBBIX 33/1ay;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa YUC/JIEHHOE PEINEHUE JUHAMUWYECKHAX, ITIPOYHOCTHBIX 1
TEIIVTOBBIX 3A/IAY siB/isieTcs JUCLIMTUTMHON YacTH, ()oPpMHpPYyeMoii yYaCTHUKAMH 00pa3oBaTe/TbHBIX
OTHOIIeHUH 0/10Ka 1, TporpamMMebI IMOITOTOBKY 110 Haripar/ieHuto 17.05.02 Cmpenkogo-nyuieuHoe,
apmusiepultickoe U pakemHoe opyxcue.

CogpepxaHue [UCLIUIUVIMHBL SIBSIETCA JIOTUUeCKUM IpogospkeHueM auctuiinH: OU3NYECKUE
OCHOBBI YCTPOHUCTBA ¥ ®YHKIIMOHUPOBAHUSI CTPE/JIKOBO-IIYIIIEYHOI'O
BOOPYXEHUSA, MOJE/IMPOBAHUE IIPOLECCOB ®YHKIIMOHUPOBAHUSA OPYXUA U
CUCTEM BOOPYJXEHUS, PU3NUKA, TH)KEHEPHASI 1 KOMIIBHOTEPHAS I'PAOGUKA.

CopepXaHue AUCLIAILIMHBL SIBAsSIeTCS OCHOBOM [jisi ocBoeHusi aucimmuivH: IIPEJOUIIIOMHASA
IMPAKTUKA, BBIIIO/JIHEHUE, IIOAIOTOBKA K IIPOLEAYPE 3AIIUTHBI M 3AIIUTA
BBIITY CKHOM KBAJTTM®UKAIIMOHHOMN PABOTEL

Hpe,ELBapI/ITEJILHLIe KOMIIeTEHILINH, CClJOpMI/IpOBaHHbIE y 06yqa}0Luer0CH A0 HauadJ/ia U3yuyeHusd AUCLHUTIINHBIL

¢ OIIK-2 — CriocobeH caMOCTOSTE/IbHO ITPUMEHSITh IPUOOpeTeHHbIE MaTeMaTHUeCKHe,
eCTeCTBEHHOHAyUHble, COL{Ma/IbHO-3KOHOMUYECKHe U NTpodeCcCHoHa/IbHble 3HaHUS /151 pelleHus
VH)XeHEepHBIX 3a/iad

¢ OIIK-7 — CrniocobeH aHaM3UpOBAaTh TeKyllee COCTOSIHHE 1 TeHAEHLUM Pa3BUTHsI OPY>KUSI U CUCTEM
BOOPY’KEHUS

¢ TICK-7 — CriocOOHOCTh IEMOHCTPUPOBATh 3HAHHE METOZOB TIPOEKTHUPOBAHUS CAMOXOIHOTO
apTU//IePUIICKOT0 U TAHKOBOTO OPY KUS

¢ TICK-8 — croco6HOCTh JIeMOHCTPUPOBATh 3HAHWE METO/IOB UCTILITAHUM U SKCTIEPUMEHTATbHBIX
MCCIe10BaHMs 00pa3Lj0B CaMOXOJHOTO aPTH/UIEPHUICKOTO U TAHKOBOTO OPYXKHUSIS



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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Paspen 1. Meroj KOHeuHbIX 3/1eMeHTOB. 1.1. BeesieHre. OCHOBHBIE TIOHATHS
5 9 MKBD. 1.2. VIHTeprionsLys UCKOMO# (YHKLIMH C TIOMOLLBIO (pYHKLIMK (POPMBIL. 13 8 P 2 4 5 15
‘YpaBHeHus )KeCTKOCTY KOHEeUHOro 371eMeHTa. Paspemratomjue ypaBHenuss MK3. 1.3
Ipumenenne MK3 ans pacyeros. Peammsaims MKO B nakere ANSYS.
Pa3spaen 2. OcuoBbl paborsl B ANSYS. 2.1. I'padmueckuii nurepoeiic. 2.2. Pabora
> K c npoektom B WORKBENCH. 7 2 2 0 0 > 10
Pazpaen 3. l'eomerpuueckoe moaenuposanue. 3.1. I'paduueckuit narepdeiic
5 9 mogzynst Design Modeler. 3.2. Co3zanue 3cku3a reoMeTprdeckoid Mogens 3.3 11 6 2 0 4 5 15
Co3zianre 06beMHBIX MOJiefieil. YTipaB/eHue 3/1eMeHTaMu B JlepeBe MOCTPOeHHsI.
Pa3pen 4. Ynpas/ieHHe MaTepHajlaMH U UX cBolicTBamu. 4.1. I'paduueckuit
5 9 uHTepdeiic Moays yrpasieHus Marepraiamu. Pabora ¢ HCTOYHHKAMH [JaHHBIX. 13 8 2 P 4 5 10
Pa6ota ¢ Marepuanamu 1 X CBOiCTBaMu. 4.2. VIcrio/b30BaHHe M/I1aCTHYHBIX
MaTrepuanos.
Pa3spaen 5. ['enepaius KOHe4yHO-3/1eMeHTHOH ceTKH. 5.1. [Topsiiok pa3bueHus.
5 9 O6ue HaCTPOMKH reHeparopa ceTok. 5.2. Pa6ora ¢ mento Mesh Control. 5.3. 13 8 2 2 4 5 10
Pa6oTa ¢ BUpPTyaJIbHOM TOMOJIOTHEl.
Paspen 6. MopenMpoBaHue KOHTAaKTHBIX MCTBHH M K THYECKUX
5 9 cBasel. 2.1. Knaccudukaniyst KoHTakToB. KOHTaKTHbIE U Lie/ieBble 3/1eMeHThI. 2.2. 15 10 2 2 6 5 10
Co3/1aH1e KOHTaKTHbIX nap. 2.3. HacTpoiika mapamMeTpoB KOHTAKTHOM mapsl. 2.4.
AHanu3 HaYaIbHOTO COCTOSIHUS U TIOCTIIPOLIECCUHT KOHTAKTHBIX I1ap.
Paspen 7. Harpysku u rpanuuHble ycioBus. Hacrpoiiku pemarens. 6.1. Bugpt
5 9 Harpy30K ¥ 0COOeHHOCTH MX 3a/jaHusl. VIHepLOHHbIe Harpy3Ku. KOHCTPYKIMOHHbBIE 13 8 2 2 4 5 15
Harpy3ku. 6.2 I'pannunele ycnopus 6.3. [TapameTpel ¥ ONLUK peliaTesisl.
Paszpen 8. Yncnennoe pemeHne 1 06pagoTka pesy/braroB. 1.3. 3anyck peruaresst
5 9 Y MOHUTOPHHT YMC/IeHHOTO pelieHus 1.4. Tlepemertienus. Jedopmanus u 23 18 3 7 8 5 15
HanpspkeHusi. 1.3. HecTaHzapTHble pe3ysibTaThl. Pe3y/brarThl Ha a/lbTepHATUBHOM
reomeTpu. 1.4. DKCIIOPT pe3y/IbTaToB U reHepariyst OTuera.
Bcero 3a 9 cemecTp 108 68 17 17 34 40 100
Bcero no aucuunanHe 108 68 17 17 34 40 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0nemMm,
Ne |Homep u HauMeHOBaHHUe
Tema NMPAKTHYECKOIr'0o 3aHATUA ayj.
n/n | pasjeja JUCIUIIMHBI
qacoB
Paszien 1. Metog Pemmenne ypaBHenuit MK3. AHai3 pe3ysbTaToB pelleHust.
1 : OpHomepHas HecTallMOHapHas 3aava. JIBymepHas 4
KOHEUHLIX 3/71eMeHTOB. A p 1 p A 'Z[ ymep
HeCTallMOHapHadA 3a/ia4dad.
Pazgen 3.
COBA&HHE reoMeTpruyeCKmux Moaesin. COB,ELaHI/Ie 00bLeMHBIX
2  [['eomeTrpuueckoe N 4
MogeJsieu. OHepaL[I/II/I MO e/IMPpOBaHUA.
MOJe/IMpOBaHue.
Pasgen 4. Ynpasnenue
Wcnonb3oBaHue MaacTAUYHBIX MaTepurasioB. BEIAEIHI/IG IJIaCTU4YeCKUX
3  |marepuanamu U Ux N . 4
w CBOMCTB MaTepHasid. BEIAEIHI/IE CBOMCTB T'UIepyripyrux Mmarepmasios.
CBOMCTBAMU.
Paspgen 5. I'eneparjus
o KOHTpO]'H: CI)OPMBI 3/IeMeHTOB. JIoKa/sbHOe U3MeHeHHe CeTKH.
4  |KOHEYHO-3JIeMEeHTHOU . N 4
Pabora c BUPTYa/IbHOU TOIIOJIOTHEN
CeTKH.
Pazgen 6.
T — KJ'[aCCI/ICl)I/IKaL[I/IH KOHTaKTOB. KOHTaKTHLIEe U 1ejieBbie 3JIEMEHTEI.
A P COB,Z[EIHI/IE KOHTAKTHBIX II1ap. HaCTpOﬁKa rapamMeTpoB KOHTaKTHOU
5  |KOHTaKTHBIX 6
o o rapsel. AnHanu3 HauaJaLHOTO COCTOSTHUS U IMOCTIIpOLIe CCUHT
B3aMMO/JEeNCTBHUH U
+ |KOHTAKTHBIX I1ap
KHMHeMaTn4yeCKuXx CBs3en.
Pasgen 7. Harpysku u MHeproHHBIe ¥ KOHCTPYKLIMOHHBIe Harpy3ku. KoHTpouis maros

6 T'PaHUYHLIE yC/IOBUA. pelieHus. anaBneHHe peuiaresjaem. anaBneHHe pe3ynbTdaTaMu 4
Hactpoiiku peluatens.  |pelleHusi. YIipaB/jeHUe TeKYLIM aHa/TU30M.

7 |Pasgen 8. UucieHHoe 3aryck periaresii ¥ MOHUTOPUHI YMC/IEHHOTO pelLleHUs 8
pelieHre n O6pa6OTKEl HEPEMEU.IEHI/IH. ,HEC]JOPM&L[HH W HATIpsHKeHUs. HECTEIHAEIPTH]:IE
Pe3y/ibTdTOB.
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pe3y/bTarhl. Pe3y/bTarhl Ha albTepHAaTHBHOMN reoMeTpru. DKCIOPT

pe3y/bTaToB U reHepaLyisi OTYeTa.

Bcero 3a 9 cemectp 34
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0neMm,
Ne Homep 1 HanmeHOBaHue
Tema /1a00paTOPHOro NPaKTHKyMa aya.
n/n pa3jea JUCHMILIUHBI
4acoB
Pemienuie ypaBHenut MK3. AHasi3 pe3ynbTaToB pellleHus..
1 Pazyien 1. MeTop| KOHeUHbIX OpHoMepHas HecTaluMOHapHast 3aava. JIBymepHast 2
3/IeMeHTOB. A P H P Aada. FByMep
HecCTalMOHapHas 3a/jaua.
Pazpen 4. Ynpasnenuve Wcnonb30BaHMe M/1IaCTUUHBIX MaTepyasioB. 3ajjaHre
2  |maTepuajiaMU U UX T/IaCTUUe CKMX CBOMCTB Marepuasa. 3aZilaHue CBONCTB 2
CBOMCTBaMM. rUNepynpyryux MaTtepuasos.
3 Pazpen 5. T'enepanus Kontposns dhopMm s5ieMeHTOB. JIOKasbHOE U3MeHeHNe CeTKU. 7
KOHEUHO-3/IEMEHTHOM ceTKH. |PaboTa c BUPTya/bHOM TOMOJ/IOTHEH.
Pa3zpen 6. MopenvpoBaHue
o .. |Permienvie 3a1aur 06 OTHOOCHOM PACTSKEHUH YTIPYTOTO
4  |KOHTaKTHBIX B3aUMOJENCTBUU 2
o npocrpaHcTBa B nnakere ANSYS
Y KUHeMaTU4eCKUX CBs3el.
Paspen 7. Harpysku u MHepoHHBIe ¥ KOHCTPYKLJMOHHBIE Harpy3ku KoHTposib
5 |rpaHUYHBIE YC/IOBUSI. 111aroB pellleHys. YTIpaB/ieHue pellaTtesieM. YTpaB/ieHue 2
Hactpoiiku peraresns. pe3y/abTaTaMu pelleHusl. YIpaB/ieHre TEKYIMM aHaIU30M.
Pazpen 8. UucnenHoe
6 |pemienue u o6paboTka PacueTt 6anoK ¥ pam ¢ riomolrbio naketa ANSY'S 7
pe3y/IbTaroB.
Bcero 3a 9 cemectp 17
3.4. CamocrosaTenbHast padora crygenra (CPC)
Ne Oo0neMm,
o/ Homep 1 HaumeHOBaHMe pa3jeia AUCHMIIMHbI Copep>xaHue yueGHOro 3a/jaHus 4acoB
CamocTosTebHas yryoneHHast
1 |Pa3men 1. MeTon KOHEUHBIX 3/IEMEHTOB. yry 5
npopaboTKa MaTepyasoB pa3szena
CamocTosTebHas yryoneHHast
2 |Pa3gen 2. OcHoBbl pabotel B ANSYS. yrny 5
npopaboTKa MaTeprasoB pasjiena
3 Kypcogas pabota 3
4 Pasgen 3. 'eomeTpryeckoe MofeMpoOBaHUe. CaMocTosiTebHas yriy6/eHHast 9
npopaboTKa MaTepHvasoB paszena
5 Kypcosas pabora 3
Paspen 4. Ynpasnenue Matepranamu U UX Cyp P 5
6 |ceoicreamu. aMoCTosITe/IbHas yIrnybieHHast 2
npopaboTKa MaTeprasoB pasjena
7 Kypcogasi pabota 3
8 Pa3,qen 5. FEHepauI/m KOHEUHO-3/IEMEHTHOM CeTKHU. CaMocTosTe/bHas yT]IyGJIEHHaH 7
npopaboTKa MaTepuasoB paszena
9 Kypcosas pabora 3
Pazpen 6. MopenvpoBaHye KOHTaKTHBIX Cyp P =
10 [B3auMOmeMCTBUIM U KWHEMAaTHUECKUX CBS3eH. AMOCTOATE/IbHAS yITTyO/TeHHAA )
npopaboTKa MaTepuasoB pa3sjena
CamocTosTebHas yriyoaeHHast
11 |Pa3gen 7. Harpy3ku ¥ rpaHUUHbIE YC/IOBUSI. 2
o npopaboTKa MaTeprasoB pa3sziena
Hacrporiku peruaress.
12 Kypcogas pabota 3
CamocrosiTenbHasi yriyOaeHHast
13 |Pa3gen 8. YucneHHoe peliieHre U 06paboTKa yrny 2
npopaboTKa MaTepvasoB paszena
pe3y/IbTaroB.
14 Kypcosas pabora 3
Bcero 3a 9 cemecTp 40
3.5. KypcoBast pa6ora
COJEP)XAHUE J3TAIIA IMEPHUO[ IINTAHUPYEMOE BPEMS
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NCIIO/THEHUSA (uac)
(uepenu cemecTpa)
Ortar 1. IToAroroBKa MCXOJHBIX AAHHBIX 1-3 3
Oran 2. [ToarotoBka reoMeTpruuecKux Mozenen 4-6 3
Oran 3. Co3jaHre CeTKH KOHEUHBIX 3/IeMEHTOB 7-9 3
}C?CT;OHB4H.ﬁ3a,anHe Harpy3oK Y rPaHUYHbBIX 10-12 3
Otar 5. Peltienue 3a1auu 13-14 3
Oran 6. ObpaboTKa pe3ynbTaroB. [TogroroBka 1517 3
oTyeTa.
Bcero 3a 9 cemectp 18
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJAEJ/IN CEMECTPA
4 6 9 1011|12(13|14(15| 16 17
9 Otu. o 113 | [P Otu. o I13 | IP OP| Bomp.ldud.3au, KP, gud. 3au.

YciioBHBIE 0003HAUEHHS:

[P — nuarHocTHueckasi paboTa;
Ortu. 1o I13 — oTueT no npakKTUUECKOMY 3a/|aHUIO;
KP — kypcoBas pabora;
Bomnp.dud.3au — Bonpock! K AnddhepeHIIPOBAHHOMY 3aueTy;
mud. 3au. — quddepeHIMPOBaHHbBIN 3aueT.

TeKyIHii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOJUTCS B IUCKPETHbIE BDEMeHHbIe MHTEPBAJIbI B
cnemyronumx dhopMax:
e IMarHocTUYeckas pabora;

OTYeT I10 MMPAKTUYeCKOMY 3a[aHHIO;

e KypcoBas pabora;
e BOIIPOCHI K NP depeHIIIPOBaHHOMY 3aueTy.

IIpomexxyTouHas arTecranus IIPOBOJUTCS B (hopMax:

e uddepeHIMPOBAaHHBIN 3aYerT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. E. I. MakapoB. . MeToz KOHeYHBIX 3/IeMEeHTOB B IIPOUHOCTHLIX pacuétax. CI16.5I'TY "BOEHMEX" um.
[. ®. Ycrunoga, 2015, 551. pec.

2. M. A. [JenucoB. . MareMaTuueckoe Mofie/iipoBaHue Teriogpu3nueckux mpoieccoB. ANSYS u CAE-
ripoektupoBanue. EkatepunOypr: 1U3za-so Ypdy, 2011, s51. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIIVHE:
He Tpebyercsi.

5.3. [lepuoguueckue U3gaHust:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb;

2. http://library.voenmeh.ru/jirbis2 — ®yHgamenrtanbHas 6ubnuoreka BI'TY « BOEHMEX» um. 1.0.
YcTrHOBa;

3. https://urait.ru — I'maBHast — O6pa3oBaresnbHas ruiat¢opma FOpaiit. 17151 By30B U CCY30B..

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. Ansys Multiphysics 2017 Teaching Advanced.
5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:
1. TTpoexkrtop.

6.2. IlpakTHYecKue 3aHATHUA:

1. IIpoekTop;
2. KoMIbIOTEpHBIN KOMILIEKT;
3. Ansys Multiphysics 2017 Teaching Advanced.

6.3. JTaGopaTopHbIe 3aHATHA:

1. TIpoekTop;
2. KoMmbroTepHBIN KOMIIIEKT;
3. Ansys Multiphysics 2017 Teaching Advanced.

6.4. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTy/IEHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Ii71st pabOTHI B 3/1IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
UYNCJ/IEHHOE PEHIEHUE TMHAMUWYECKHUX, TIPOYHOCTHBIX 1 TEIIJIOBBIX 3AJAY

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa  YUWCJIEHHOE PEINIEHUE JUHAMUWYECKHNX, IIPOYHOCTHBIX ¢
TEIUIOBBIX 3AJAY sBiseTcs AMCLUIVIMHON 4YacTH, GopMHpyeMoO# yYaCTHHKAMH 00pa3oBaTe/IbHbIX
OTHOIIeHWH Oyioka 1, TmporpaMMmbl TMOATOTOBKM II0 HampaeneHutro 17.05.02 Cmpenkogo-nyuweuHoe,
apmuanepulickoe U pakemHoe opyxcue. ucuuruiiHa peanusyeTtcsi Ha ¢akynbTere E Opykue U CUCTEMBI
Boopyxenusi BI'TY "BOEHMEX" um. [.®. YcrunoBa kadegpoii E1 CTPEJIKOBO-IIYIIIEYHOE,
APTUJJIEPUMCKOE M PAKETHOE OPYJKUE.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-7 criocobHOCTh [IeMOHCTPUPOBATh 3HAHUE METO/IOB NMPOEKTUPOBAHUSI CAMOXOJJHOTO apTU/IIEPUHACKOTO U
TaHKOBOI'O OPY>KUSL.

Cojep)xaHue [UCLIMIVIMHBI OXBaTblBaeT KPYr' BOIPOCOB, CBSI3aHHBIX C JedOpMUPOBaHHMEM KOHCTPYKLIUH,
MalllMH ¥ MeXaHW3MOB B IIpefiesiax YIPYrOCTA U MEeTOJaM{ HUX pacyéTa Ha CTaTHMUecKyl, AMHAMUYeCKyH U
KOHTaKTHYIO TIPOYHOCTb U JKECTKOCTb, a TaK)Xe TEIUIOBBIX pacyeToB C TOMOIIBI0 NMPOrpaMMHOIO MakeTa
VH)XeHepHBIX pacuéToB.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMeHHbIE NHTEPBAJIb B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
¢ OTYET MO MPAKTUUECKOMY 33/]aHHIO;
e KypcoBas pabora;
e BOMpOCHI K uddepeHIIMPOBaHHOMY 3aueTy.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
TIpe/[yCMOTPeHBI JIeKLIMOHHBIe 3aHsATHs (17 4.), mpakTuueckue 3aHsTus (34 4.), mabopaTopHbIil mpakThkKyMm (17
4.), caMocTosATe/IbHas pabota crynenTta (40 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
UYNCJ/IEHHOE PEHIEHUE JTMHAMUWYECKHUX, ITIPOYHOCTHBIX 1 TEIIJIOBBIX 3AJAY

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
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.

HaumeHnoBaHue padoThI Pexkomenjiyemas 1uTeparypa prm:{?éKOCTb’
Pa3aen 1. MeToj KOHeUHBIX 3/1eMeHTOB.
E. T. Makapos. . MeToz KOHEUHBIX 3/IEMEHTOB B POUHOCTHBIX

CaMOCTOS T/ HAs pacuétax: CII6.BT'TY "BOEHI(VSEX" M. [I. @. YctunHosa, 2015
i;iigﬁiiﬁiﬂngzgﬁgoma M. A. lenucos. . MaremaTnueckoe Mo/ie/IMpOBaHUe >

teriopusnueckux npoueccoB. ANSYS u CAE-

npoekTrpoBanue: Exarepunoypr: N3a-so Yp@y, 2011 (1-4)
Wrtoro no pasgeny 1 5
Pazpen 2. OcHoBbl padoTsl B ANSYS.

CamocrodrenbHas E. I MakapoB. . MeTo/, KOHEUHBIX 3/1EMEHTOB B IPOYHOCTHBIX
yrybneHHas ipopaborka | pacuérax: CII6.BT'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2015 5
MarepuasoB pa3zesna 2)

Wrtoro no pa3geny 2 5

Pa3pen 3. 'eomeTpuueckoe Moje/1MpoOBaHue.

Kypcosas patora E. T. Makapos. . MeTo/, KOHEUHBIX 3/1eMEHTOB B [IPOYHOCTHBIX 3
CaMocTosTe/Hasd pacuéTax: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015
yry6sieHHast ipopaboTka 3) 2
MarepuasoB pasjesna

Wroro no pa3geny 3 5

Pa3zpesn 4. YnpaBieHue MaTepHa/iaMi M HX CBOIICTBaMH.

Kypcosas patora E. I. Makapos. . MeTo/, KOHEUHBIX 3/1eMEHTOB B [IPOYHOCTHBIX 3
CaMocTosTe/kHasd pacuéTax: CI16.B['TY "BOEHMEX" um. [I. ®. YctuHoga, 2015
yry6sieHHast ipopaboTka 4) 2
MarepuasoB paszesna

Urtoro no pa3peny 4 5

Pa3pen 5. TeHepanyusa KOHEYHO-3/IEMEHTHOM CETKH.

Kypcosas patora E. I. Makapos. . MeTo/, KOHEUHBIX 3/1eMEeHTOB B [IPOYHOCTHBIX 3
CaMocrosre/kHas pacuétax: CI16.B['TY "BOEHMEX" um. JI. ®. YctuHosa, 2015
yrny6sieHHast ipopaboTka ) 2
MarepuasoB pasjena

Wroro no pa3geny 5 5

Paspaen 6. MojeupoBaHue KOHTAKTHBIX B3aUMO/JeHCTBUHA M KHHEeMaTHYeCKHUX CBfI3eH.

Kypcosas patora E. T. Makapos. . MeTo/, KOHEUHBIX 3/1eMEeHTOB B [IPOYHOCTHBIX 3
CaMocrosTe/kHa pacuétax: CI16.BI'TY "BOEHMEX" um. JI. ®. Yctusosa, 2015
yrny6sieHHast popaboTka ®) 2
MarepuasoB pasjena

Urtoro no pa3peny 6 5

Pa3fen 7. Harpy3ku u rpaHuuHbIe ycjioBuA. HacTpoiiku pemaresis.
| |
12 10725



CamocrosTenpHas
yry6ieHHast ipopaboTka

E. T Makapos. . MeToz KOHEUHBIX 3/IEMEHTOB B IIPOYHOCTHBIX
pacuérax: CII6.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2015

MaTepuasioB pasjena (6)
KypcoBas pabota 3
Wroro no paspeny 7 5
Pa3zzen 8. UncsienHoe peiiieHre ¥ 06padoTKa pe3y/ILTaToB.
CamocrosiTeNbHast
E. T. MakapoB. . MeToz KOHEUHBIX 3/IEMEHTOB B MPOUHOCTHBIX
yrybnennas npopabotka | - v C 6 EPTY "BOEHMEX" i, [T, ®. Yernmosa, 2015 2
MaTepHasioB pasena )
KypcoBas pabota 3
Wrtoro no pa3zeny 8 5
13 10725




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YNCJIEHHOE PEHIEHUE JUHAMWYECKHX, TIPOYHOCTHBIX U TEIVIOBBIX 3AJAU

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora

* OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;

e BOMPOCHI K AutdepeHI[IpOBaHHOMY 3aUeTy;
e KypcoBas pabora;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

OTueT N0 NpaKTUYECKOMY 3a/JaHUI0

OTyeT Mo NpakTU4YeCKOMY 3aHSITHIO IPUHUMAETCS C OLIEHKOM "OT/IMYHO" TIPU OTCYTCTBUM 3aMeUaHul K
TOSICHUTE/IbHOM 3alMCKe U 2-X NpaBU/IBHBIX OTBETax Ha 2 BOMPOCa 10 TeMe MPaKTUUeCKOro 3aHSATHS.
OTueT 1o NpakTUUECKOMY 3aHATHIO IPUHUMAETCS C OLIEHKOH "XOpOLIOo" MPH OTCYTCTBUM 3aMeuaHul K
TIOSICHUTE/IbHOM 3amMcKe M 1-M MpaBUJILHOM OTBeTe Ha 2 BOIpOCa 110 TeMe MPaKTHUUeCKOro 3aHSTHSI.
OTuer 110 NMpaKTHUeCKOMY 3aHSITHIO IPUHUMAETCS C OLIEHKOU "yIOB/IeTBOPUTE/ILHO" TIPU OTCYTCTBUH
3aMeuaHu K MOSICHUTE/TbHOM 3amucKe U 1-M MPaBUWJIFHOM OTBeTe Ha 3 BOIIPOCa 10 TeMe MpaKTHueCKOTro
3aHATUS.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy
[Tepeuens BoripocoB npeacrasieH B YMK

KypcoBas pabora

Kypcoasi paboTa IpUHUMAETCS C OL[eHKOH "OT/IMUHO" TIPH OTCYTCTBHM 3aMeUaHUH K MOSICHATE/TLHOU
3amnmcKe U 3-X TIPaBWIBHBIX OTBETaX Ha 3 BOIPOCa I0 TeMe KyPCOBOM paboThI.
KypcoBasi paboTa NMpUHUMAETCs C OIIEHKOH "XOpOIII0" MpY OTCYTCTBUM 3aMeUaHri K MOSICHUTETLHOM 3aricKe U
2-X TIpaBU/IbHBIX OTBETaX Ha 3 BOIPOCA 0 TeMe KYPCOBOH paboThl.
Kypcogasi paboTa mprHUMAETCs C OIIeHKOU "yI0B/IeTBOPUTEILHO" TIPH OTCYTCTBUU 3aMeUaHuM K
TIOSICHUTE/TLHOM 3aricKe W 1-M NMpaBUILHOM OTBeTe Ha 3 BOTIpOCa 10 TeMe KypCOBOW paboThI.
Kypcogasi pabota He IPUHUMAETCS TIPY HAaJTMUMK 3aMeUaHUH K ITOSICHUTE/ILHOU 3aITCKe.,
TeMbl 17151 BBIMO/IHEHHS KyPCOBOI paboThI pa3MeliieHbl B YMK JUCIUITIMHBIL

JAuddepennypoBanHbIii 3aueT

OOyyaroluiics IMeeT TPaBo Ha MO/yYeHHe MUHUMA/IbHOM MOJIOKHUTETEHOM OLIEHKH TTPY YCIOBUN
YCIIEITHOT0 MPOXOXKEeHHsI TEKYILero KOHTPOJIs yCIIeBaeMOCTH B hopMe [MarHOCTHUeCKor paboThl B
COOTBETCTBUM C rpadMKoM paszena 4.
K nuddepeniiupoBaHHOMY 3a4eTy AOMYCKAeTCs CTY[EeHTh! YCIIeITHO C/aBIIye BCe OTUeThI 10 TPaKTUUeCKUM
paboTam U KypcoByt0 pabory.
Ouenka 3a Aud. 3aueT BbICTaB/ISIETCS Kak pe3y/bTHPYOLas OLleHKa 3a OTBeThl Ha /jBa Borpoca Ousera U 3a
petieHye 3afaun. OljeHKa guddepeHIMPOBAHHOIO 3a4eTa Orpe/ie/sieTcsl Cle/yIOIUMY KPUTepUsIMU:
«HEyIOB/IETBOPUTETBEHO» — OTCYTCTBHE TIPOJIeMOHCTPHUPOBAHHBIX 3HAHWH U KOMITETEHL[WI B paMKax
obpa3oBaTesbHOTO CTaH/apTa (HeT OTBeTa Ha BOIPOCHI) WM OTKa3 OT OTBETA; HET Y/0B/IeTBOPUTEIEHOTO
OTBeTa Ha JIOTIOJIHUTe bHBIE BOTIPOCHI, IeMOHCTPALHs ()parMeHTapHBIX 3HAHUH B paMKax 00pa3oBaTe/IbHOr0
CTaH/|apTa, He3HaHMe JIEKIIMOHHOTO MaTepyuaJia; pPellieHre 3a/1auk COJIep>KUT TpyOble OIMOKH, CTYAEHT He
MO>KEeT TIPOKOMMEHTHPOBATh XO7] PellieH s 3a/1aur, He CriocobeH c(opMy/IMPOBaTh BLIBOAKI 0 paboTe;
«YZIOBJIETBOPUTETLHO» — MPABUILHO aHAIM3UPYeT, OUChIBAeT MOHSATHSL, HO [JOTyCKaeT He3HaunTe /IbHbIe
OIIMOKY B yCTAaHOBJIEHUH JIOTHUECKU-CMBIC/IOBLIX CBsI3eH, He WCTIPaB/Isisi UX TOC/Ie AOTIOTHUTETbHBIX
YTOUHSIIOLIMX BOIPOCOB; TIOAX0/, K PeLlIeHHI0 3a/jauy ITPaBH/IbHBIN, HO eCTh OLUIMOKH, 0popMIeHHe C
He3HayuTe/bHbIMU TIOT PELLTHOCTSMHY, Hello/IHasi MUHTepIIpeTaliys BbIBOZIOB, He BCe OTBEThI Ha BOIIPOCHI
TIperioiaBare/isi IpaBU/IbHBIE, He CII0COOeH MHTEPITPeTUPOBATh TI0/TyYeHHbIe BHIBOJbI;
«XOPOILIO» — IeMOHCTPHPYeT MOJTHOe 0CBOeHHe HeOOXOAUMBIX YMeHHIA 1 JIOTHUe CKU-CMBIC/IOBBIX CBsI3€il
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MEXX/y HIMH 1 COOTBETCTBYIOLMMU TeOpeTHYeCKUMH MOHSATUSMU 110C/IE JOTIO/THUTEIbHBIX YTOUHSIOLMX
BOIPOCOB; XO, PellleHus 3a[,a4y [IPaBWIbHBIN, eCTh He3HAaUUTeIbHbIe TOTPeIIHOCTH B 0)OpPMIIeHUY;
TIpaBUIbHas, HO He T10JIHasi UHTepIipeTaLiis BbIBOJOB, CTYJEHT aeT MpaBWIbHbIe, HO He MO/IHbIE OTBEThI Ha
BOTPOCHI TIpernofiaBaTe’isi, UCIbITbIBAeT HEKOTOPhIe 3aTPY/IHEHUS B MHTepIpeTaljiy Moay4YeHHbIX BbIBOJ|OB;
«OTJIMYHO» — JIeMOHCTPHPYeT CBOOOZAHOE U TI0JIHOe 0CBOEeHHe He0OXOANMBIX YMEHUH 1 JIOTHYe CKU-CMbICTIOBBIX
CBsi3ell MeXK/ly HUMU M COOTBETCTBYIOILIMMY TeopeTHueCKUMHU IIOHSATHUSIMY; pellleHue 3alaul U OTBET aKKypaTHO
ot opMIIeHbl, BBIBOZbI 000CHOBaHBI, jJaHa MPaBU/IbHAS 1 TT0JTHAsi UHTePIIpeTaryisi BHIBOJOB, CTYAEHT
apryMeHTHPOBAHHO 0DOOCHOBBIBAeT CBOIO TOUKY 3peHHs], PaBU/IbHO OTBeYaeT Ha BOMPOCHI TPero/iaBaTerIs.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B

é
KOHTAKTHOU hopme = N =
C = g O
=
HEE =F
0 = Haumenosanue | o ’E £ 5 Ea: 5 § g ®
& | 9 pas/iesioB U =l o | 5| & E, S| EB g g =)e)
E S JMAAKTHYECKHX | O | M = S = SE| ¢ - ,g z E 8
= e/JUHUI] I £ |82 EE 8¢5 < S =
o Q E | &5 ¥ S
[} : =) 2| & o = e S =N
© g < )
s = =% [O-* ~ < o
= = = ==
Q =
= o
Bonpocs! K
Pa3pen 1. Metop, AHq)q)epe;;ﬂngBaHHOMy
5 | 9 |koHeuHBIX 38|22 4|5 15 R4
3/1eMEHTOB Order o
) TIPAKTHUeCKOMY
3a/JaHUIO
Borpocs! K
Pa3pen 2. OcHoBBI
5 9 paGotel B ANSYS. 7 2 2 0 0 5 10 gmd)cbepefa]flig;BaHHOMy
Borpocs! K
Pasgen 3. ,alxld)cbepe;?:gposaHHOMy
5 9 [I'eomeTrpuueckoe 11 6 2 0 4 5 15 Y
Otuer o
Mo/ie/TMpOBaHue. HpaKTIeCKoMY
3a/]aHUIO
Bonpocs! K
Pazpen 4. nmubbepeHIIPOBaHHOMY
5 9 YnpagneHue 13 8 2 ’ 4 5 10 3au4erTy,
MaTepHa/laMHU U UX OTueT 1o
CBOWICTBaMH. MIPaKTHYeCKOMY
3a/JaHUIO
Borpocs! K
Pa3pen 5. nuddepeHIIPOBaHHOMY
5 | g [Tenepauus 13,8 2| 2 4 5 10 3a9€TY,
KOHEYHO- Ortuer o
3/IeMEHTHOM CeTKH. TIPAKTUUECKOMY
3a/JaHUIO
Pa3pen 6.
MopenupoBanue Bormpocs! k
5 g |KOHTaKTHBIX 15 | 10 5 ’ 6 5 10 b bepeHIMPOBaHHOMY
B3aUMOJEHCTBHI U 3aUerTy,
KHHeMaTH4eCKHX Kypcosas pabora
CBs3eil.
Paspen 7. Harpysku uth (bengprI)Cz:;HHOM
U TPaHUYHBIE A p 3a]§1ep y
5 9 |ycioBusa. 13 8 2 2 4 5 15 s
Hacrpoiikn Orger ro
TIPAKTUYECKOMY
pemiares. 3a1aHMI0
Paspen 8. Bompockl K
ucneanoe vddepeHIIPOBaHHOM
5 | 9 |pemenuen 23|18 3| 7 | 8 | 5 15 A e Y
obdpaboTKa T,
Kypcogas pabora
pe3y/IbTaToB.
Bcero 3a 9 cemectp 108 | 68 | 17 17 34 40 100
Bcero no aucuumn/IuHe 108 | 68 | 17 17 34 40 100
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