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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)

17.05.02 CtpenkoBo-nyuieyHoe, apTUJIEPUIICKOe M PaKeTHOe 0pyKue
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kacdenpa E1 CTPEJIKOBO-ITYIIIEUHOE, APTU/IJIEPUMCKOE 1
PAKETHOE OPYXUME
Eropos Bnagumup BukTopoBuy, K.T.H., JOLEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka .

paboueti nporpamMmel E1 CTPE/IKOBO-ITYITEYHOE, APTUIJIEPUVCKOE U PAKETHOE
OPYJXUE

3apenyromui Kadeapoit AdanaceeB A.C., 1.T.H., [OII.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

E1 CTPEJIKOBO-IIYIIEYHOE, APTWIUIEPUVICKOE Y PAKETHOE OPYKUE

3aBenytomuii kadenpoii AdganacoeB A.C., A.T.H., A0L.




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-2 — cnocobHOCTh AEMOHCTPUPOBATEL 3HaHME METOLOB IMPOEKTUPOBAHHA dBTOMATHUYECKOI'O OPYXUA U
BCeX 3JIEMEHTOB CTPEJ/IKOBO-ITYILIEUHOI'O BOOPY>XeHUSA

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-2

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
npodeCCUOHAIBLHOM [1eSITeNIbHOCTH;;

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.

CogeprxaHue AVCLUIIMHB]  SIB/IAETCS JIOTUYECKMM TPOJO/DKeHHeM  NUCLIUIINH! OUBNYECKHUE
OCHOBBI YCTPOUCTBA ¢ @YHKIMOHNPOBAHUA  CTPEJIKOBO-IIYHIEYHOI'O
BOOPYXEHUS, ®PUSUKA, THX KEHEPHASA 1 KOMITBIOTEPHAS I'PAOUKA.

Copep>XaHue AUCLIMILIMHBL SIBASIETCSI OCHOBOM [ysi ocBoeHus: aucuumuivH: ITPEJOIWIIIOMHASA
ITPAKTHUKA, BBIIO/IHEHHUE, IIOAI'OTOBKA K IIPOHEAYPE 3AHNIWTbI KW 3ALIUTA
BBIITY CKHOU KBAJINOUKAIIMOHHOU PABOTBL

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-2 — CriocobeH caMOCTOSTE/ILHO TTPUMEHSITh PUOOpeTeHHbIE MaTeMaTHUeCKUe,
eCTeCTBeHHOHAy4Hble, COLIMabHO-3KOHOMUYeCcKue 1 podeCccroHa bHbIe 3HAHUS /1S pellleHus
WH)XeHEePHBIX 3a/1ad

¢ OIIK-7 — CrniocobeH aHaIM3UPOBaTh TEKYITee COCTOSIHUE U TEHEHIY Pa3BUTUS OPY>KHUS U CUCTEM
BOODY KeHUsI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIE 3aHATHS S
B KOHTaKTHOM ¢opme g o
Fa | 8%
B 3 E 2z
o 0 e Bz | ¢ sk | £E
5 g H; = ] g iz o8 EE gE
> S anMeHOBaHHe Pa3/ie/IoB U AUAAKTHUECKHX eJUHHL] ) e £ 5k g g g8 Sz
4 &
= 2] = ] 5] § E ; g e X
° B | % | ZE| EF ) 35 .
] O = )
= = 5
=
Paspen 1. Meroj KOHeuHbIX 3/1eMeHTOB. 1.1. BeesieHre. OCHOBHBIE TIOHATHS
5 9 MKBD. 1.2. VIHTeprionsLys UCKOMO# (YHKLIMH C TIOMOLLBIO (pYHKLIMK (POPMBIL. 21 13 3 4 6 8 5
‘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. 8 6 2 0 4 2 10
Pazpaen 3. l'eomerpuueckoe moaenuposanue. 3.1. I'paduueckuit narepdeiic
5 9 mogzynst Design Modeler. 3.2. Co3zanue 3cku3a reoMeTprdeckoid Mogens 3.3 17 9 3 0 6 8 5
Co3zianre 06beMHBIX MOJiefieil. YTipaB/eHue 3/1eMeHTaMu B JlepeBe MOCTPOeHHsI.
Paspen 4. YnipaB/ieHHe MaTepuaiaMH 4 MX cBoiicTBaMH. 4.1. ['padiueckuii
5 9 uHTepdeiic Moays yrpasieHus Marepraiamu. Pabora ¢ HCTOYHHKAMH [JaHHBIX. 21 13 3 4 6 8 5
Pa6ota ¢ Marepuanamu 1 X CBOiCTBaMu. 4.2. VIcrio/b30BaHHe M/I1aCTHYHBIX
MaTrepuanos.
Paspen 5. Ienepanus K THO# ceTKM. 5.1. [Topsiok pasbuenus.
5 9 O6ue HaCTPOMKH reHeparopa ceTok. 5.2. Pa6ora ¢ mento Mesh Control. 5.3. 21 13 3 4 6 8 15
Pa6oTa ¢ BUpPTyaJIbHOM TOMOJIOTHEl.
Paspen 6. Harpy3ku u rpannyHsle yoiosus. Hacrpoiiku pemarens. 6.1. Bugpst
5 9 HAarpy3oK U 0Co6eHHOCTH UX 3ajiaHust. IHepLiOHHble Harpy3ku. KOHCTPYKL{IOHHbIE 20 14 3 5 6 6 10
Harpy3sku. 6.2 I'panuunsle ycioBus 6.3. [TapameTpsl ¥ ONLUK peliaTesis.
Bcero 3a 9 cemecTp 108 68 17 17 34 40 50
Paszpen 7. YncneHnoe pereHue 1 06padoTka pesy/braroB. 1.3. 3aryck peruaresist
5 10 |¥ MOHHMTODMHI UHC/IEHHOTO pelleHHs 1.4. TTepemeryenusi. ledopmarius 1 35 16 5 6 5 19 10
Hanpspkenusi. 1.3. HectaHzapTHble pe3y/ibTaThl. Pe3y/bTarThl Ha a/lbTepHATUBHOM
reoMeTpun. 1.4. DKCIIOPT pe3y/bTaToB U reHepalyst OT4eTa.
Paspen 8. MopennpoBaHue KOHTaKTHBIX MCTBUI U KHHEMaTHYeCKHX
5 10 cBs3eid. 2.1. Kiaccudukarust KOHTakToB. KOHTaKTHBIE U Lie/ieBble 31eMEeHTHI. 2.2. 36 17 5 6 6 19 15
Co3/1aH1e KOHTaKTHbIX rap. 2.3. HacTpoiika napamMeTpoB KOHTAKTHOM napsl. 2.4.
AHa/n3 HauabHOTO COCTOSIHUST U TMOCTNPOLIECCHHI KOHTAKTHBIX I1ap.
Paspen 9. Moaenuposanue Tennogusnyeckux 3ajgau. 3.1 ITocraHoBKa
5 10  |Tennodusnyeckrx 3azau B ANSYS Multiphysics 3.2 Otaribl npenporieccopHoi 37 18 7 5 6 19 25
TOArOTOBKY petteHust 3.3 TUIOIOrus TerIopu3nIecKux 3azau.
Bcero 3a 10 cemecTp 108 51 17 17 17 57 50
Bcero no gucuuninHe 216 119 34 34 51 97 100
3.2. AyAUTOPHBII NPAaKTUKYM
Oo0neMm,
Ne |Homep u HaMeHOBaHuUe
Tema NMPAKTUYECKOr'o 3aHATHUA ayp.
n/n | pasje/ia JMCHMILUIAHbBI
gacoB
Paszen 1. MeTog Pemienne ypaBHeHuit MKD. AHanu3 pe3ysibTaToB PeleHusl.
1 : OpHomepHas HecTallMOHapHas 3asava. JIBymepHas 6
KOHEUHLIX 3/71eMeHTOB. A p 1 p A 'Z[ yMEep
HeCTallMOHapHadA 3aJayad.
Pazpnen 2. OcHOBBI . .
2 achuueckuii uHTepdeiic. Pabora ¢ mpoektom B WORKBENCH. 4
pa6oter B ANSYS. Ipad pd P
Pazgen 3.
COBA&HI/IQ reoMeTpruyeCkKmux Moaesin. COB,Z[aHI/Ie 00LeMHBIX
3 [[eomeTpuueckoe N 6
MogeJsieu. OnepauHH MOJe/IMpOBaHUA.
MOJe/IMpOBaHue.
Pasgen 4. Ynipasnenue
Wcnonb3oBaHue MaacTAUYHBIX MaTepHrasioB. BBABHI/IE IJIaCTUYeCKHux
4  |marepuanaM# U UX N . 6
w CBOMUCTB MdTepHasd. 3a,an1/1e CBOHUCTB T'UIepyripyrux MmareprasioB.
CBOMCTBAMMU.
Paspgen 5. I'eneparjus
o KOHTPOJ'IL CI)OPMI:I 3/IeMeHTOB. JIoKa/lbHOe U3MeHeHHe CeTKU.
5  |KOHEYHO-3/1IEMeHTHOMH o N 6
Pabora c BUPTYa/IbHOU TOIIOJIOTHEU
CeTKH.
Pazpen 6. Harpysku u NHepiriioHHbIe ¥ KOHCTPYKL[MOHHBIe HAarpy3Ku. KOHTpo/b 111aros
6  |rpaHWYHbIe YC/IOBUS. pelieHus1. YIIpaB/eHue peliaresieM. YpasjieHue pesyibraraMu 6
HaCTpOﬁKH peniaTeJis. perieHus. YHPHBHEHI/IE TeKyILUM aHa/IM30M.
Bcero 3a 9 cemectp 34
7  |Pa3gen 7. UncneHHoe 3anyck peruaresisi U MOHUTOPUHT UACJIEHHOTO PeLleHUs 5
peuieHne u o6pa60TKa HeI_)EMEI_ueHI/IH. l,[[e(l)OI.)M(:II_[I/ISI " HalIpsOKeHUs. HECTaH,[[apTH])Ie
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pe3y/bTaToB. pe3yabTarkl. Pe3ysibraThl Ha albTePHAaTUBHOM reOMeTpuu. DKCIIOPT
pe3y/abTaToB U reHepalusi OTYeTa.
Pazpen 8.
MoTeDOBAHIe Knaccuduikarus KoHTakToB. KOHTaKTHBIE U Lie/ieBble 371eMeHTHI.
AP CospaHre KOHTAKTHBIX Nap. HacTpoiika mapaMeTpoB KOHTaKTHOU
8  |KOHTaKTHBIX 6
o . napel. AHa/IU3 HAYaIbHOI'O COCTOSTHUS U NTOCTIPOLIE CCUHT
B3aUMO/IeHICTBUN U
.. |KOHTaKTHBIX T1ap
KWHeMaTU4yeCcKUX CBS3ei.
Pazpen 9. o
HecraipioHapHbIii TeryioodMeH. Harpes miacTHHBI 10 3aZIaHHOMY
9 |MogenupoBanue o o 6
PEXXUMY C IepeMeHHOU BO BpeMEeHU Harpy3Koi
TeruiopU3NUeCKUX 3a/au.
Bcero 3a 10 cemectp 17
3.3. JIaGopaTopHbIii NPAKTHKYM
Oo0neMm,
No Homep u HaumeHOBaHUe
Tema /1a00paTOPHOTo NPaKTHUKyMa aya.
n/n pa3jea JUCHMILIUHBI
4acoB
Pemenuie ypaBHenuit MKD. AHanu3 pe3y/ibTaToB PellleHusl.
1 Pasyien 1. MeTos, KoHedHbIX OpHomMmepHas HecTalMOHapHas 3aava. [IsymepHas 4
3/1eMeHTOB. A P i P afata. AByMep
HecTalMOHapHas 3a/jaua.
Pasgen 4. Ynpasnenue Wcnonb30BaHUe MJIaCTUUHBIX MaTeprasioB. 3a/laHue
2  |marepuajiaMH U UX M71aCTUYeCKUX CBOMCTB MaTepuasa. 3a/jaHie CBOWCTB 4
CBOMCTBaMM. TUNepynpyryux MaTepuasos.
3 Pasgen 5. T'eneparjus Kontposns dhopMm smeMeHToB. JIoKasbHOE U3MeHeHe CeTKU. 4
KOHEeYHO-3/7IeMeHTHOH ceTKH. |PaboTa ¢ BUPTyabHOM TOTONOTHEH.
Pazpen 6. Harpysku u MHepiivoHHbIe U KOHCTPYKLIMOHHbBIE HAarPy3KU KOHTPOJIb
4  |rpaHWYHBIE YCJIOBHUS. IaroB pelleHusi. YTIpaB/ieHue pernaresieM. YpaBieHue 5
HacTpoliku peruaresns. pe3yabTaTaMu pelleHUsl. YpaB/ieHre TEeKYLMM aHaIU30M.
Bcero 3a 9 cemectp 17
Pazpen 7. UucnenHoe
5 |petenue 1 o6paboTka Pacuet 6anok 1 pam c momorbto akera ANSYS 6
pe3y/bTaroB.
Pa3zpen 8. MopenvpoBanue
o .. |PermieHve 3a1aur 00 OTHOOCHOM PACTSKEHUM YTIPYTOTO
6 |KOHTAKTHBIX B3aUMOZeNCTBHIA 6
o rpocrpaHcTBa B nnakere ANSYS
Y KHUHEeMaThu4eCKUX CBs3el.
v Pazpen 9. MopenvpoBanue CranpoHapHbIH TeryI000MeH B MPSIMOYTO/ILHOU 3arOTOBKE. 5
TeruiopU3NUeCKUX 3a/au. 3ajjaHHbIe TeMriepaTypbl TOBEpXHOCTe
Bcero 3a 10 cemectp 17
3.4. CamocrosnTenbHas padora crygenta (CPC)
Ne Oo0neMm,
Homep 1 HauMeHOBaHMe pa3je/ia JUCHHUIIMHBI Cojep>xaHue yueOHOro 3a/jaHus
n/n 4acoB
1 CamocTosTebHas yryoneHHast 2
Pasgen 1. MeTo[; KOHEUHBIX 3/IEMEHTOB. npopaboTKa MaTeprasoB pa3sziena
2 Pa6ota Ha KypcoBoii paboToii 6
CamocrosiTenbHasi yriyOaeHHast
3 |Pa3gmen 2. OcHoBbl paboThl B ANSYS. yry 2
npopaboTKa MaTepyasoB paszena
4 CamocrosiTenbHasi yriyOaeHHast 5
Pasgen 3. 'eomeTpryeckoe MofelMpOBaHUe. npopaboTKa MaTepyasoB paszena
5 Pa6ora Ha Kypcogotii paboroii 3
CamocTosTebHas yrmyoneHHast
6 |Pa3zgen 4. YnpaBiieHue MaTeprasaMy U UX 5
o npopaboTKa MaTeprasoB pasjiena
CBOWCTBaMH. v -
7 Pa6ota Haz Kypcosoii paboroii 3
8 CamocrosiTenbHasi yriyOaeHHast 5
Paszen 5. TeHepalist KOHEYHO-2/IEMEHTHOM CeTKHU. |IpopaboTKa MaTepuasoB pasfena
9 Pa6ora Haz KypcoBoii paboToit 3
10 Pa3pen 6. Harpy3ku v rpaHUYHbIe YC/IOBUSI. CamocTosTebHas yrmyoneHHast 3
HacTporiku peruaresns. npopaboTKa MaTeprasoB pa3sziena
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11 | |Pa60Ta Hazl KypcoBoii pabotoii 3
Bcero 3a 9 cemectp 40
12 Pazgen 7. UucneHHoe penieHue u o6paboTka CamocTosiTenpHas yrmyosieHHast 19
pe3y/IbTaToB. rpopaboTKa MaTepyaioB paszesna
13 Pazpen 8. }V[OAQCII/IPOB&HI/IE KOHTaKTHBIX CamocTosiTenbHast yrmyosieHHast 19
B3aUMO/IeHICTBUI U KUHEMaTU4YeCKUX CBsi3el. rpopaboTKa MaTepyaioB paszesa
14 Paspen 9. MogenpoBanye Temnior3nyeCcKrx CamocTosTebHas yryoneHHast 19
3a/au. rpopaboTKa MaTepraioB paszesia
Bcero 3a 10 cemectp 57
3.5. KypcoBas pafora
IIEPUNO/[
NCIIO/IHEHUA| INIAHUPYEMOE
COAEPKAHUE STAIIA (aepemn BPEMH (uac)
cemecTpa)
Oran 1. [ToaroToBKa UCXOAHBIX AAHHBIX [I/1S1 pellieHust 1.3 3
MPOYHOCTHOM (JUHAMUYeCKOI) 3a1a4uu
Jrar 2. [ToATOTOBKa reoMeTpUueCKUX Moesieid jis pellieHus 4-6 3
TIPOYHOCTHOM (JUHAMHUeCKOl) 3a1aun
Oran 3. Co31aHre CeTKY KOHEUHBIX 3/IEMEHTOB [/ pelleHus 7.9 3
TIPOYHOCTHOM (JUHaMHUeCKoi) 3aaun
Oran 4. Sa,qajﬂ/le Harpy30K ¥ 'PaHHHbIX YCJIOBUM JIJis pellieHust 10-12 3
TIPOYHOCTHOM (JUHaMUUeCKoit) 3afaun
Jran 5. PerieHrie NPOYHOCTHOM (JUHAMUUECKO) 3a1auut 13-14 3
Otamn 6. O6paboTka pe3ynbraToB. [ToAroToBKa oTYeTA. 15-17 3
Bcero 3a 9 cemectp 18
4. ®OPMBbI KOHTPOJII OCBOEHUSA TNCLUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
123 4 5 678 9 10(11/12 13 14/15/16 17
OTu. o Ortu. 1o 113, OrTu. 1o 113, Bomnp.Iud.3au, KP,
9 13 AP KP AP KP AP p,uﬁcb(.bBaq.
10 Op Op Op aud. 3au.

YcnoBHbIe 0003HAUCHUS:
P — nuarHocThueckasi paboTa;

KP — kypcoBasi pabota;

Ortu. 1o I13 — oTueT No NpakKTUUECKOMY 3a/|aHHIO;

Bomp.Iud.3au — Bonpock! K AnddepeHIIIPOBAHHOMY 3aueTy;
. 3au. — auddepeHIPOBaHHBIN 3a4eT;
mud. 3au. — auddepeHIMPOBaHHEBIHN 3a4erT.

TeKyImuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB TIPOBOAIUTCS B IUCKPETHbIE BpeMeHHble MHTepPBAaJIbI B
ciefyroumx popmax:

JMarHoCTUYecKas pabora;
OTYeT IO TIPaKTUUeCKOMY 3a/IaHHIO;
KypcoBast pabora;

BOTIPOCHI K v depeHI[IPOBaHHOMY 3aueTy.

HpOME)KYTO‘lHaH dTTecTaluda rMpoBOAUTCA B Cl)OpMaXZ

I depeHIIMPOBaHHBIN 3aueT.
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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. https://urait.ru — I'maBHas — O6pa3oparesbHas riardopma FOpaliT. 111 By30B U CCY30B.;

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

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-2 criocobHOCTh IeMOHCTPUPOBATL 3HAHWE METOZIOB MPOEKTUPOBAHHSI aBTOMAaTUUECKOTO OPYXKHS M BCEX
3JIEMEHTOB CTPEJIKOBO-IIYIIIeYHOI'0 BOOPY KEeHUs.

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 6 3.e., 216 u. TIporpamMMol JUCIUMJIHHEL
Tpe/[yCMOTPeHBI JIeKLIMOHHBIe 3aHATHs (34 4.), mpakTuueckue 3aHsTus (51 4.), maboparopHblii mpakThKyMm (34
4.), caMocTosATe/IbHas pabota cryaenTta (97 u).

11



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

Tpyn0eMKOCTb OCBOEHHS AUCLIMIIMHBI cOCTaBsgeT 216 4., u3 Hux 119 4. ayAuTOpHBIX 3aHATHH, U 97 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.

HaumeHoBaHue padoThI PexkomeHnyemasi iuTeparypa prm:{?éKOCTb’
Paspen 1. MeToj, KOHEUHBIX 3/1EMEHTOB.

CamocTosiTesibHas
yrnyb6nenHas npopabotka | E.T. Makapos. . MeTo/ KOHEUHbIX 3JIEMEHTOB B IIPOUHOCTHBIX 2
MaTepuasioB paszesa pacuérax: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2015
Pabora Ha Kypcopoi 1) 6
paboroii

Wroro no pa3geny 1 8

Pazgen 2. OcHoBbl padoTel B ANSYS.

CamocTosiTe/ibHas E. I. Makapos. . MeToz, KOHEUHBIX 3/IEMEHTOB B IIPOUHOCTHBIX
yrny6neHHast mpopabotka | pacuérax: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015 2
MaTepuasioB paszena 2)

Wtoro no pa3neny 2 2

Pazgen 3. 'eomeTprueckoe Moje1ipoOBaHMe.

CamocrosTebHas
yrinybneHHas npopabotka | E. I. Makapos. . MeTo/ KOHEeYHBIX 3JIEMEHTOB B IIPOYHOCTHBIX 5
MarepuasioB pasfesia pacuétax: CI16.BTTY "BOEHMEX" um. /1. ®@. YctuHoBa, 2015
Pa6ora Ha Kypcosoii 3) 3
paboroii

Wroro no pasgeny 3 8

Pa3pen 4. YnipaB/ieHre MaTepuajiaMi M UX CBOMCTBaMH.

CamocTosiTesibHas
yrnyb6nenHas npopabotka | E.T. Makapos. . MeTo/ KOHEUHbIX 3JIEMEHTOB B IIPOUHOCTHBIX 5
MarepuasioB paszesia pacuérax: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2015
Pabota Hag KypcoBoii 4) 3
paboroii

Wrtoro no pasgeny 4 8

Pa3pen 5. 'eHepanusa KOHEYHO-3/IEMEHTHON CeTKH.

CamocrTosiTesibHas
yrnybnenHas npopabotka | E.T. Makapos. . MeTo/ KOHEUHbIX 3/IEMEHTOB B IIPOUHOCTHBIX 5
MaTepuasoB pasjena pacuérax: CITI6.BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2015
Pa6ora Haz, Kypcosoii 5) 3
paboroii

Wroro no pa3geny 5 8

Pa3zpaen 6. Harpy3ku u rpasuuHbie yciaoBus. HacTpoiiku peraresisi.

CamocrosTebHas
yrnybnenHas npopabotka | E.I. Makapos. . MeTo/ KOHeUHBIX 3/IEMEHTOB B IIPOUHOCTHBIX 3
MarepuasoB paszesna pacuérax: CITI6.BI'TY "BOEHMEX" um. 1. ®. YcruHora, 2015
Pa6ora Haz Kypcosoit (6) 3
paboroi
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Wrtoro no pasgeny 6 | 6

Pazpen 7. Unc/ieHHoe pelneHue U 00padoTKa pe3y/ibTaToB.

CamocrodrenbHas E. I. Makapog. . MeTo/i KOHEUHBIX 37IeMEHTOB B IIPOUHOCTHBIX
yrny6seHHast mpopabotka | pacuérax: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015 19
MaTepuasioB pasjea (7)

Wroro no paspgeny 7 19

Pa3pen 8. MopennpoBaHue KOHTAaKTHBIX B3aUMO/IeHCTBHI 1 KHHEMaTHYeCKUX CBSA3€eH.

CamocrTosiTesibHast E. I. Makapos. . MeToz, KOHEUHBIX 3/IEMEHTOB B TIPOUHOCTHBIX
yryOneHHas ipopabotka | pacuérax: CIT6.BT'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2015 19
MaTepuasoB pasjena (8)

Wrtoro no pa3zeny 8 19

Pa3zpen 9. MogenupoBaHue Teniou3nuecKux 3ajau.

CamocrosTe/bHas M. A. Jenucos. . MaremaTuueckoe MoZie/IMpOBaHue
yrny6sieHHast ipopaboTtka  |[Terviodusuueckux mnpoieccoB. ANSYS u CAE-npoekTrpoBaHUe: 19
MarepuasioB pa3zesna Exarepun6Oypr: 1U3a-so YpdY, 2011 (1,2,3)

Wrtoro no pasgeny 9 19
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YNCJIEHHOE PEHIEHUE JUHAMWYECKHX, TIPOYHOCTHBIX U TEIVIOBBIX 3AJAU

®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

* OTYeT I10 NMPAaKTHUECKOMY 3aJaHHIO;

e BOMPOCHI K UG PepeHIIUPOBaHHOMY 3aUeTy;
e KypcoBas pabora;

e muddepeHITMPOBAHHLIN 3aUeT;

e uddepeHPOBAHHBIN 3a4erT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTTecTanysl.

OTyeT N0 NpakTU4YeCKOMY 3afiaHUI0

OTyeT 1o NpakTU4YeCKOMY 3aHSITHIO IPUHUMAETCS C OLIEHKOM "OTIMYHO" TIPU OTCYTCTBUU 3aMeUaHuil K
TOSICHUTE/IbHOM 3alMCKe U 2-X TIpaBU/IbHBIX OTBETaxX Ha 2 BOMPOCa 10 TeMe MPaKTUUeCKOTo 3aHSTHS.
OTueT 1o NpakTUUeCKOMY 3aHSITUIO IPUHUMAETCS C OLIEHKOH "XOpolLlo" MpH OTCYTCTBUM 3aMeuaHui K
TOSICHUTE/IbHOH 3amucKe U 1-M NpaBU/ILHOM OTBeTe Ha 2 BOIIPOCa II0 TeMe [1PaKTUUeCKOro 3aHsTHUS.
OTuer 110 MpaKTUUeCKOMY 3aHSATHIO IPUHUMAETCS C OL€HKOU "yIOB/IeTBOPUTEILHO" TIPU OTCYTCTBUH
3aMeyaHuH K MOSCHUTE/IbHOW 3anMCcKe U 1-M MPaBUIBHOM OTBeTe Ha 3 BOIIPOCa M0 TeMe [paKTH4eCKOro
3aHATHUS.

Bonpocs! k guddepeHppoBaHHOMY 3aUueTy
[Tepeuens BoripocoB npeactasieH B YMK

KypcoBas pabora

Kypcoasi paboTa IIpUHUMAETCS C OL[EHKOM "OT/IMUHO" TIPH OTCYTCTBUM 3aMeUaHUH K MOSICHUTE/IbHOM
3anmckKe U 3-X NMPaBWIBHBIX OTBETaxX Ha 3 BOIIPOCA 110 TeMe KypCOBOi paboThL.
KypcoBasi paboTa MpUHUMAETCS C OIIEHKOH "XOpOIIIo" MpU OTCYTCTBUM 3aMeUaHri K MOSCHUTETLHOM 3aIricKe U
2-X MpaBWIBHBIX OTBETaX Ha 3 BOMPOCA T0 TeMe KyPCOBOH PabOTHI.
KypcoBasi paboTa nprHHUMaeTCs C OLIeHKO# "yJ0B/IeTBOPUTE/BEHO TIPH OTCYTCTBUY 3aMeYaHui K
TOSICHUTEJTLHOM 3aricke ¥ 1-M MpaBUILHOM OTBeTe Ha 3 BOTIPOCa 110 TeMe KypCOBOW paboThI.
KypcoBasi paboTa He MpUHUMAaeTCs! NPY Ha/IMUMY 3aMeUaHuH K MOsICHUTe/IbHOM 3arMcKe.

TeMbl /17151 BBITIOJTHEHUS KyPCOBOM paboThl pa3MeriieHbl B Y MK AWCIUTIIAHEL.

JuddepennypoBanHblii 3aueT

OueHka 3a An. 3aueT BBICTAB/ISIETCS Kak pe3y/bTHPYOIasi OLleHKa 3a OTBeThI Ha /jBa Bompoca Ousera u
3a pelueHue 3azaul. OueHKa Ay depeHIIMPOBAaHHOIO 3a4eTa ONpe/iesiseTcs CleyIOLMMU KPUTEePUsIMU:
«Hey0B/IeTBOPUTEIbHO» — OTCYTCTBHE NPOJeMOHCTPHUPOBAHHbBIX 3HAHWHN U KOMITeTEHLIMH B paMKax
o0pa3oBaTe/IbHOTO CTaHZapTa (HeT OTBeTa Ha BOIIPOCHI) M/IM OTKAa3 OT OTBETA; HET yA0B/IETBOPUTEIbHOIO
OTBeTa Ha JOTI0JIHUTe/IbHbIE BOTIPOCHI, AEMOHCTpaLMs parMeHTapHBIX 3HAHWH B PaMKax 00pa3oBaTebHOr0
CTaHZAPTa, He3HaHWe JIEK[IMOHHOT0 MaTepuara; pellieHre 3a/lau COAEep>KUT IpyOble OLIMOKY, CTYAEeHT He
MOXKET TPOKOMMEHTHUPOBATh XO/I, PellleHus 3a/jaul, He CriocobeH copmMyMpoBaTh BEIBOZRI 110 paboTe;
«yZl0BJIETBOPUTE/ILHO» — [IPaBU/IbHO aHa/IU3UPYeT, OIMChIBaeT MOHATUSL, HO [J0IyCKaeT He3HauuTe/IbHble
OIIMOKY B yCTaHOBJIEHHUH JIOTHYeCKU-CMBICIOBBIX CBsi3eld, He WCIIPaBJIsis UX TI0C/Ie JOTIO/THATETbHBIX
YTOUHSIFOIIIUX BOMIPOCOB; TIOAX0/ K PeIIeHNI0 3a/jauH ITPaBU/IbHBIN, HO eCTh OLIMOKH, 0opMIeHHe C
He3HauuTe/IbHbIMHU MOTPEIIHOCTSAMY, Hello/IHas MHTepIpeTalys BEIBOZOB, He BCe OTBETHI Ha BOMPOCHI
TiperiofiaBaresisi IpaBWIbHbIE, He CIIOCO0eH UHTePIIPETHPOBATE MOTyYeHHbIe BEIBO/BI;
«XOpOLIO» — JIeMOHCTPUPYET I10/IHOe 0CBOeHHe HeoOXO[UMBIX YMEHHUH 1 JIOruueCcKU-CMbIC/IOBBIX CBsI3ei
MeXX/ly HUIMH 1 COOTBETCTBYIOLLMMU TeOpeTHYeCKUMU MOHATUSMU [10C/Ie OMO/THUTE/IbHBIX YTOUHSIOMX
BOIPOCOB; XO7, PellleHus 38,4y [IpaBUIbHBIN, eCTb He3HauuTe/lbHble TOTPeIIHOCTH B 0()OpPMIIeHUY;
TIpaBUJIbHAsA, HO He TI0/IHasi UHTepIIpeTalys BBIBOAOB, CTYZEHT JaeT MpaBU/bHbIE, HO He M0/IHbIe OTBEThI Ha
BOMPOCHI TIpernofiaBaTeJisi, UCIbITbIBAeT HEKOTOPhIe 3aTPY/HEHUS B MHTEepIpeTaljiy Moy4YeHHbIX BbIBO/OB;
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«OT/IMYHO» — NEeMOHCTPHDYET CBO60/:[HOE 1 T1I0/THOe OCBO€eHUe HEO6XO,Z[I/IMI:IX YMGHHI‘;I " J1I0rn4yeCKr-CMbIC/IOBBIX
CBsI3eit MeXAy HUMU U COOTBETCTBYHOIIIUMHU TeOpeTHUYeCKUMHU IMOHATUAMU; pellieHre 3aJa4d U OTBET dKKYPATHO
OCl)OpM]IEH]:I, BbIBO/IbI O6OCHOBaHI>I, AdHa IMpaBW/IbHAA U MOJJIHAA UHTEPIIpeTalid BbIBOAOB, CTYJEHT
dpPryMmeHTHPOBAHHO 000CHOBBIBAeT CBOIO TOUKY 3p€HNs, ITPABUJIbHO OTB€UYAET Ha BOIIPOCHI IIpernogaBaTesid.

JuddepennmpoBaHHbIii 3aueT

OueHka 3a Aud. 3aueT BbICTaB/ISIETCS Kak pe3y/bTHPYOLIast OLleHKa 3a OTBeThl Ha /jBa Borpoca busera 1
3a perieHue 3agauu. OueHka AuddepeHIIPOBaHHOIO 3aueTa OIpefiesseTcsl CIeyOUMU KPUTePUsIMU:
«HEyIOB/IETBOPUTETBEHO» — OTCYTCTBHE TIPOJeMOHCTPHUPOBAHHBIX 3HAHWH U KOMITETEHLWI B paMKax
obpa3oBaTesbHOTO CTaH/apTa (HeT OTBeTa Ha BOIPOCHI) W/IM OTKa3 OT OTBETA; HET y/0B/IeTBOPUTETEHOTO
OTBeTa Ha JIOTIOJIHUTEe bHbIe BOTIPOCHI, IeMOHCTPALHs (hparMeHTapHBIX 3HAHUI B paMKax 00pa3oBaTe/lbHOrO
CTaH/|apTa, He3HaHMe JIeKIIMOHHOTO MaTepuaJia; pPelieHre 3a/1aukl COZep>KUT TpyOble OIMOKH, CTYAEHT He
MO’KEeT TIPOKOMMEHTHPOBATh X0/ pellieHus 3a/1aur, He CriocobeH c(opMyJIPOBaTh BLIBOAKI IO paboTe;
«YZIOBJIETBOPUTELHO» — MPABUILHO aHAIM3UPYeT, OMUChIBAaeT MOHATHS, HO [JOTMyCKaeT He3HaunTe /IbHbIe
OLIMOKY B yCTAHOBJIEHUH JIOTHUECKU-CMBIC/IOBLIX CBsI3eH, He WCTIPaB/Isisi UX MOC/Ie JOTIOHUTETbHBIX
YTOUHSIIOIIMX BOMPOCOB; TIOAX0/, K PelleHHI0 3a/jauy ITPaBU/IbHBIN, HO eCTh OLIMOKH, 0popMIeHHe C
He3HaunTe/IbHbIMU 0T PELTHOCTSIMY, HeIloTHasi MIHTepIIpeTaLysi BEIBOZOB, He BCe OTBETHI Ha BOIIPOCHI
TIperioiaBare/isi IpaBUJIbHBIE, He CII0COOeH MHTEPITPeTUPOBATh TI0/IyYeHHbIe BHIBO/bI;
«XOpOLIO» — IeMOHCTPHPYET MOJTHOe 0CBOeHHEe HeOOXOUMBIX YMEHHH U JIOTHUeCKU-CMBIC/IOBBIX CBsI3ei
MEXXy HIMH ¥ COOTBETCTBYIOLUMHU TeOPeTHYeCKUMH MOHSTUSMU MOC/Ie JOTIOTHUATETBHBIX YTOUHSIOLINX
BOTPOCOB; XOZ, PellleHus 3aJauy TIPaBWIbHBIN, eCTh He3HauuTeIbHbIe TIOTPEIIHOCTH B 0)OPMIIEHNY;
TpaBU/IbHAsA, HO He TI0JIHasl MHTepIIpeTaL{ist BbIBOZIOB, CTYJEHT [aeT NpaBU/bHbIe, HO He MOJIHbIe OTBEThI Ha
BOITPOCHI TIPerofiaBareJisi, CIbITbIBAeT HEKOTOPbIe 3aTPYAHEHHs B MHTePIIPeTaLiK TI0/TyYeHHBIX BBIBOZIOB;
«OT/IMYHO» — JIEMOHCTPHUPYET CBOOOZHOE U TIOJTHOe 0CBOeHHe He0OXOANMBIX YMeHUH U JIOTYe CKU-CMbICTIOBBIX
CBsi3eii MeXK/ly HUIMH U COOTBETCTBYIOIIMMU TeOPeTHUeCKUMH TIOHATHSMH; PellieHre 3a/lauil U OTBeT aKKypaTHO
oopmiieHbl, BEIBOABI 000CHOBAHKI, JaHa TIPaBU/IbHASL M TT0JTHAsI MHTepIPeTaLysi BEIBOJOB, CTYAeHT
apryMeHTHPOBaHHO 000CHOBHIBAET CBOK) TOUKY 3pPEHUSs, MPABUAILHO OTBEYAeT Ha BOTIPOCHI MPerofaBaTes.
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Pa3pen 1. Metop, AHq)q)epe;;ﬂlngBaHHOMy
5 | 9 |koHeuHBIX 21013 3| 4 | 6 | 8 5 R4
Otuet o
3/1IeMEHTOB.
MPaKTHYeCKOMY
3a/JaHUIO
Borpocs! K
Pa3pen 2. OcHoBBI
5 9 paGotel B ANSYS. 8 6 2 0 4 2 10  |muddepeHiipoBaHHOMY
3aueTy
Borpocs! K
Pasgen 3. ,alxld)cbepe;?:gposaHHOMy
5 9 [I'eomeTrpuueckoe 17 9 3 0 6 8 5 R
Otuer o
Mo/ie/TMpOBaHue.
TIPAKTUYECKOMY
3a/]aHUIO
Bonpocs! K
Pazpen 4. nmubbepeHIIPOBaHHOMY

5 9 YnpagneHue 21 | 13 3 4 6 8 5 3auery,
MaTepHa/laMHU U UX OTueT 1o
CBOWICTBaMH. MIPaKTHYeCKOMY

3a/JaHUIO
Borpocs! K
Pa3pen 5. nuddepeHIIPOBaHHOMY

5 | g [Tenepauus 20| 13| 3 | 4 6 8 15 3a9€TY,
KOHEYHO- Ortuer o
3/IeMEHTHOM CeTKH. TIPAKTUUECKOMY

3a/JaHUIO
Pazgen 6. Harpy3ku u q)eB:ITPZCZ:;HHOM
U rPaHUYHbBIe A P 3a]§lep y
5 | 9 |ycioBus. 20 14| 3| 5 | 6 | 6 10 R
. Otuet o
Hacrpouiku
MIPaKTHYeCKOMY
pemiaresis.
3a/JaHUIO
Bcero 3a 9 cemectp 108 | 68 | 17 17 34 40 50
Bonpocs! K
Pazpgen 7. nuddepeHIIIPOBaHHOMY
YucieHHoE 3aueTy,

5 10 |pemrenue u 35 | 16 5 6 5 19 10 Kypcogas pabora,
o0paboTka Otuet o
pe3y/IbTaToB. TPAKTUYECKOMY

3a/IaHUIO
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Borpocs! k
Paspen 8. rddepeHIIPOBaHHOM
MopempoBaHue A p3;ge$y y
1o [KOMTAKTHRIX - - 36 1 17 | 5 | 6 | 6 | 19 15 Kypcosas pa6ora,
B3aUMOJeCTBHH U
Otuet no
KHHeMaTH4eCKHX
" MIPaKTHUeCKOMY
CBs3eil.
3a/JaHUI0
Paspen 9. Bormpocs! K
10 MopenupoBanue 37 | 18 7 5 6 19 75 nrddepeHIIIPOBAHHOMY
TerIo(pu3nue CKIux 3ayery,
3a/a4. Kypcosas pabora
Bcero 3a 10 cemectp 108 | 51 | 17 17 17 57 50
Bcero no aucuruinae 216 | 119 | 34 34 51 97 100
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IICK-2

Kputepuu oneHuBaHus

Ne 1
Ne 2
Ne 3
Ne 4

Ne 5
Ne 6

Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Ne 3

Ne 4

Ne 5

Bonpocbl omKkpbimozo muna:

KoneuHo-371eMeHTHast MOZie/Tb KOHCTPYKL{MU TIPeZCTaB/sieT o060 Habop ... mpocToid
hopmbl

YMeHbIIeHNe (M3Me/TbYeHNe) CeTKH KOHEUHBIX 37IEMEHTOB ... TOYHOCTh PacyéTra
YMeHblIeHMe (M3Me/bIeHe) CeTKH KOHEYHBIX 3/IEMEHTOB ... BpeMs pacyéTa

Hawnbonee yacTo As1si OLIeHKH MPOYHOCTH JieTald UCTIONb3YIOT, CPaBHUBAS C
JOMyCTUMBIMU, SKBUBAJIEHTHBIE ... IT0 Mu3ecy

Ha3oBuTe 0CHOBHBIE HEJOCTAaTKU aHAJIUTUUECKUX MeTOLO0B pelleHus 3a/1ad

Ha 6oJiee 1o3aHUX MTPOEKTHBIX CTA/IUSAX KOJUUECTBO PACCMAaTPUBAEMbIX TIPOEKTHBIX
BapUaHTOB ... .

DyHKIMS GOPMBI — 3TO arMpPOKCUMHUPYIOLLast (YHKIIUS UICKOMOW BeJTMUUHBI BHYTPH ...
Martputia )XKeCTKOCTH ... OTHOCUTEJILHO [JaroHajlu.

B cTpykTypupoBaHHOI ceTKe M0 HOMepY 3/ieMeHTa MOXXHO ONpeZeuTh ... ero
OmKaliux cocene

KpuTepuii pa3pyliieHust XpyIKUX MaTepUasioB 3aK/IH04aeTcsi B TOM, UTO eC/IU B
orpe/iesIéHHOM TOUKe TeJjla MaKCUMaJlbHOe I7IaBHOE ... JOCTUraeT 3HaueHHs pa3phiBa,
MPOUCXOJUT paspylleHne

Bonpocsbl 3akpbimoz2o muna:

MeTop, KoHeuHbIX 37eMeHTOB (MKD) BMeCTo aHaMTUUeCKOro pelieHus 3a4ad
VICII0JIb3YHOT, KaK IIpaBUIo, U3-3a

a) CJI0’)KHOCTH OMMCAHUS TeOMETPUM PeaTbHBIX KOHCTPYKIHH
b) CNno>KHOCTH MOJie/TMPOBAHUS 'PAHUYHBIX YC/IOBUM

c) Bricokoii ckopocTu pellieHUs (BLIUKUC/IEHUST) B CpaBHEHUM C aHATUTUUe CKUMU
MeToZlaMu

d) HeyliHeHOCTH XapaKTepUCTUK MaTepHasioB
ITapameTpryeckoe MOzieIMPOBaHUE TeOMEeTPUU MI03BOJISIET

a) Peanu3oBark mapaMeTpuuecKy0 ONMTUMH3AI[HI0
b) Cesi3aTh TeOMeTPUIO0 MO/IeJTH 3a/IaHHBIMU COOTHOIIIEHUSIMU

¢) OnpeznenmuTh 3a7jaHHBIE TTapaMeTpPhI (HanpsvkeHws], JedopMallii U JIp.) TIpH
MOCTIPOLIECCOPHOM 00paboTKe Mo/iesH
DJieMeHTBI BTOPOTO TOPSIIKa

a) VIMetoT y3/1bI TOMIBKO B yI/iax
b) IMeroT TOMBKO NpsIMbIe FPaHU

¢) MoryT uMmeTh napabo/iuecKre TpaHuI]
JrneMeHTHI TPeThero nopsiika

a) VIMetoT y3/1bI TOBKO B yI/IaX
b) TIpeacTaBasitoT COO0M TOMBLKO KyOUUYeCKUe 371eMeHThI

¢) MoryT uMeTh rpaH, ONMChIBaeMble KyOrueckoi apabosoit

ANSYS WORKBENCH mnpezaHa3HaueH 151 (BbiOepyTe Haubosiee mogxo sy
BapHaHT)

a) IMepegaun vHbOpPMAaLUK MeXXIY Pa3HBLIMU BUZAMU aHa/TH3a
b) Busyanu3zaium pe3y/ibTaToB PacyéToB

¢) CoBMeCTHOH paboThI HaJl paCUETHBIMU ITPOEKTaMH
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Ne 8

Ne 9

Ne 10

Kakoi1 Mopynib mpoeKTa ro3BoJisieT 3a/jaBaTh CBOMCTBA MaTepUaioB?
a) Engineering Data
b) Physical Properties

c) Engineering Toolbox
T'eHeparjyisi KOHEUHO-3/IEMEHTHOM CEeTKH OTHOCHTCS K

a) MpeJnporiecCopHOi 00paboTke
b) mporieccopHoii 06paboTke

C) MOCTIPOLIeCCOPHOL 00paboTKe
CrieLjua/IM3MpOBaHHOE TIPOrPaMMHOE 0becrieueHye [Jisi MPOEKTHBIX PACUETOB
MCIO/B3YIOT M3-3a (BbIOepuTe HanboJsiee MOAXOASIIE BapUAHTDI):

a) be3anbTepHaTUBHOCTHU [j/151 HEKOTOPBIX 3a/iau
b) HecranzapTHBIX MTOJX0J0B K PeLIeHHIO

) LIupoxkoii moaep)KKY MoIb30oBaTesnei
YkakuTe Kakast U3 BeJIMUMH AJ1s1 Marepyana Oyet HanbosbIei

a) [pesien MpOMOPIMOHATBHOCTH
b) Ilpenen yripyroctu
c) Ipenen Tekyuectu

d) IMpegen mpouHOCTH
YKaKnTe Kakasi U3 BeJIMYMH [/l MatepHasa OyZieT HauMeHbIIe

a) [penen mporopLMOHATBEHOCTH
b) IIpenen ympyroctu
¢) Ilpenen Tekyuectu

d) [Ipexen npouHoCTH
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