





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
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,

(hr3ryeCcKMX U TETJIOBBIX 3a/1au.



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.

CogepkaHue JUCLIMIUIVMHEI SB/IAeTCS JIOTUUeCKUM TnpogospkenneM aucrmmuivie: MOJAEJIMPOBAHUE
ITPOIECCOB ®YHKIIMOHVPOBAHUS OPYJ)XXHUSA 1 CUCTEM BOOPY XEHNSA, PU3NYECKHUE
OCHOBBI YCTPOHUCTBA ¥ ®YHKIIMOHUPOBAHUSI CTPE/JIKOBO-IIYIIIEYUHOI'O
BOOPYXEHUSA, PUSNKA, UTHX KEHEPHASA 1 KOMITBFOTEPHAS I'PA®OUKA.

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-2 — criocobHOCTb /IeMOHCTPHPOBATh 3HAHHE METOZI0B IIPOEKTHPOBaHUsI aBTOMaTHUECKOT0 OPY KHSI
Y BCEX 3/IeMeHTOB CTPe/IKOBO-IIYLIIeYHOT'O BOOPY’KEeHUs

¢ TICK-3 — croco6HOCTh JIeMOHCTPUPOBATh 3HAHWE METO/IOB UCTILITAHUM U SKCTIEPUMEHTATbHBIX
MCCIe/I0BaHUs 00pa3LjOB CTPEIKOBO-ITyLIIEYHOTO BOOPYKEeHHS



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 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. 21 15 3 4 8 6 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 2 2 0 0 6 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 11 3 0 8 6 5
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. 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 OO61Ke HaCTPOHKK reHeparopa ceTok. 5.2. Pabora ¢ MeHto 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 31 19 5 6 8 12 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. 39 23 5 6 12 16 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 38 26 7 5 14 12 25
TOArOTOBKY petteHust 3.3 TUIOIOrus TerIopu3nIecKux 3azau.
Bcero 3a 10 cemecTp 108 68 17 17 34 40 50
Bcero no gucuuninHe 216 136 34 34 68 80 100
3.2. AyAUTOPHBII NPAaKTUKYM
Oo0neMm,
Ne |Homep n HauMeHOBaHUe
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 8
KOHEUHLIX 3/71eMeHTOB. A p 1 p A 'H yMEep
HeCTallMOHapHadA 3aJayad.
Pazpnen 3.
COB,E[EIHI/IG reoMeTpruyeCkKmux Moaesin. Co3,anHe 00BeMHBIX
2 |[eomerpuueckoe o 8
MogeJsieu. OHepaI_[I/II/I MO/Je/IMPOBaHUA.
MOJe/IMpOBaHuUe.
Pasgen 4. Ynpasnenue
Hcnonw3oBaHue MaacTUUYHBIX MaTepHrasioB. 3a,£[aH1/1e IJIaCTUYeCKUux
3 |marepuanamu U Ux o o 6
“ CBOMCTB MdaTepHasid. 3a,anHe CBOHUCTB T'UIepyripyrux mMmarepuasioB.
CBOMCTBAMMU.
Paspgen 5. T'eneparjus
o KOHTpOJ'H: CI)OPMLI 3/IeMeHTOB. JIoKa/libHOe U3MeHeHHe CeTKU.
4  |KOHEYHO-3JIeMEeHTHOU . N 6
PaboTa c BUpTya/IbHOM TOIMOJ/IOTHEH
CeTKH.
Paspen 6. Harpysku u VHepLiioHHBIE U KOHCTPYKLIMOHHBIE HATPy3KU. KOHTPOJIb 11aroBs
5 |rpaHUuYHBIE yC/IOBUS. pellleHUs. YIIpaB/ieHue peliaresieM. YIIpaBjeHye pesy/bTaTaMu 6
HaCTpOﬁKH periaTesid. penieHus. YHpaBneHHe TEKYILHUM aHA/IN30M.
Bcero 3a 9 cemecTp 34
BBHYCK peuiaresids ¥ MOHUTOPHUHT UKMC/IEHHOI'O pelieHus
Paszpen 7. UucnenHoe
[Tepemerienus. Jedopmarivist v HanpsbkeHus1. HecTanaapTHbie
6 |pereHue u obpaboTka " 8
@3V/ILTATOR pe3y/ibTaThl. Pe3yanaT1>I Ha a/IbTePHATHUBHOUW I'eOMeTpPHH. SKCHOPT
pesy. ’ pe3y/ibTaTOB U reHepalus oT4yeTa.
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7  |Pa3gen 8. Krnaccudwikarusi KoHTakToB. KOHTaKTHBIE U 11e/IeBbie 37IeMeHTHI. 12
MopenvipoBaHve Co3fjaHue KOHTaKTHBIX nap. HacTpoiika mapamMeTpoB KOHTaKTHOM
KOHTaKTHBIX napbl. AHa/lINW3 HauaJabHOTO COCTOSIHUSA U MOCTTIPOLIe CCUHT
B3aUMOJeNCTBUI U KOHTaKTHBIX T1ap
KWHeMaTHu4yeCKUX CBsI3ei.

Pazgen 9. o
HecrarpoHapHsbIii TeryioooMeH. Harpes miacTHHBI 10 3aZIaHHOMY
8 |MogenupoBaHue > . 14
PEXXUMY C IepeMeHHOUW BO BpeMeHH Harpy3Koi
Teropu3nUecKux 3aau.
Bcero 3a 10 cemectp 34
3.3. JTaGopaTopHBIi NPAKTHKYM
Oo0neMm,
Ne Homep 1 HauMeHOBaHUe
Tema /1a00paTOPHOTO NPAKTUKyMa aya.
n/n pasjesna JUCHUIIAHBI
4acoB
Pemienne ypaBHeHnii MK3. AHanu3 pe3ysTaToB pelleHust.

1 Pasyien 1. MeTo, KoHedHbIX OpHomMmepHas HecTalMOHapHas 3ajava. [JIBymepHas 4

3JIeMEHTOB. A P i P a/ata. AByMEp
HecTaljloHapHas 3a/aua.
Pasgen 4. Ynipasnenue Ncnons3oBaHue 1U1aCTUYHBIX MaTepUasloB. 3aZiaHye

2  |MaTepuasamu U UX T/IaCTUUeCKUX CBOMCTB MaTepuasa. 3afjlaHue CBONCTB 4
CBOWCTBaMH. TUIepYIIPyTryuX MaTepuasos.

3 Paspen 5. I'enepanys KonTtpons ¢opm 351emeHTOB. JIoKaibHOe H3MeHeHHe CeTKU. 4
KOHEUHO-3/IeMeHTHOMN ceTKU. [PaboTa C BUPTYa/ibHOM TOTIOOTHEM.

Paspen 6. Harpysku u WHuepLirioHHbIE M KOHCTPYKLIMOHHBIE HAarpy3Ku KoHTpo/b

4  |rpaHUYHBIE YC/IOBUSL. L1aroB pelleHus. YIpaB/leHue peluaresieM. YIIpas/ieHue 5
Hactpoliku perarens. pe3ysibTaTaMM pellieHUs. YTpaB/ieHue TeKyIUM aHaaIu30M.

Bcero 3a 9 cemectp 17
Pasgen 7. UucsienHoe
5 |perieHue u 06paboTKa PacueT 6asoK ¥ pam c romolisio naketa ANSY'S 6
pe3y/IbTaroB.
Pazpen 8. MopenvpoBaHue
N .. |PerieHvie 3a1aur 06 OTHOOCHOM PACTSKEHUH YTIPYTOro
6  |KOHTaKTHBIX B3aMO/eHCTBUM 6
o npocTpaHcTBa B rakete ANSYS
1 KMHEMaTHU4eCKUX CBS3eH.
v Pazpen 9. MopenvpoBaHue CralMoHapHbIl Teryi000MeH B MPSIMOYTO/IbHOU 3arOTOBKE. 5
TeruiopU3NUeCKUX 3a/1au. 3afaHHbIe TeMIiepaTypbl TIOBEePXHOCTei
Bcero 3a 10 cemectp 17
3.4. CamocronTenbHast padora crygenra (CPC)
Ne Oo0neMm,
o/ Homep 1 HaumeHOBaHMe pa3je/ia AUCHMIIMHbI Copep>xaHue yueGHOro 3a/jaHus 4acoB
CamocTosTebHas yryoneHHast
1 |Pa3gen 1. MeTon KOHEUHBIX 3/IEMEHTOB. yry 6
npopaboTKa MaTepyasoB pa3szena
CamocTosTebHas yryoneHHast
2 |Pa3gen 2. OcHoBbl pabotel B ANSYS. yrny 6
npopaboTKa MaTeprasoB pa3sziena
CamocTosiTenbHas yriyOaeHHast

3 |Pasgen 3. [eomeTprueckKoe MOZe/IMPOBaHUE. 6

npopaboTKa MaTeprasoB pasziena

4 Pa3pen 4. Ynipasnenue Matepranamu U UX CamocTosiTenbHas yriyOaeHHast 8
CBOMCTBaMH. npopaboTKa MaTepvasoB paszena

., CamocrosiTenbHasi yryOaeHHast

5 |Pasgen 5. T'eHepalyst KOHEUHO-3/IEMEHTHOM CETKU. 8

npopaboTKa MaTepuasoB paszena

6 Pa3zpen 6. Harpy3ku v rpaHuYHbIe YCIOBUSI. CamocTosiTenbHas yrmyosieHHast 6
Hactpoiiku perarens. npopaboTKa MaTepHyasoB paszena

Bcero 3a 9 cemectp 40

7 Kypcosas pabora 4
Pa3gen 7. UncneHHoe pelieHHe ¥ 00paboTKa Cyp P 5

8  |pesymsraros. amocTosTeNbHas yriaybaeHHas 8

npopaboTKa MaTepuasoB paszena

9 |Pa3gen 8. MozenvpoBaHue KOHTAKTHBIX Kypcogas pabora 8

10 |B3auMojelicTBUN U KUHEMAaTUYeCKUX CBsi3el. CamocTosTebHas yriy6neHHas 8

npopaboTKa MaTeprasoB pa3jena
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1 Pazmen 9. MogenupoBaHue Teriopu3nIeCKUX Kypcoas pabora 6
12 |3apau. CamocrosiTenbHasi yriyOaeHHast 6
rpopaboTKa MaTepHyasoB paszena
Bcero 3a 10 cemectp 40
3.5. Kypcoras pabora
IIEPUO
COJEP)XAHUE J3TAITIA I/ICHOJIHEﬁI/IH TUIAHUPYEMOE BPEMS
(Hepenu cemecTpa) (1ac)
Otar 1. [ToAroroBKa MCXOHBIX AaHHbBIX 1-3 3
Oran 2. [loarotoBka reoMeTpruueCcKux Mozenen 4-6 3
Oran 3. Co3jaHre CeTKU KOHEUHBIX 3/IeMEHTOB 7-9 3
?:;gBi.ﬁ?:a,anHe Harpy3oK ¥ rpaHAYHbIX 10-12 3
Ortan 5. Perienue 3asaun 13-14 3
Oran 6. ObpaboTka pesynbraros. [TogroroBka 1517 3
oTyeTa.
Bcero 3a 10 cemecTp 18
4. ®OPMbI KOHTPOJIAA OCBOEHUA TNCIIUITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
4 5 6 9 10(11/12 13 14{15|16 17
9 Ortu. rio 13| |AP| | |OTu. o I13|AP Ortu. 1o 13 [P| Borp.dud.3au, aud. 3au.
10 ap KP Op KP AP KP, nud. 3au.

YcnoBHble 0003HaYeHMSI:

P — nparHocTuueckasi paboTa;
Ortu. 1o I13 — oTueT no npakKTUUECKOMY 3ajaHUIO;
KP — kypcoBasi paboTa;
Bonp.lud.3au — Bonpocs! K AnddepeHIIDOBAHHOMY 3aueTy;
Iud. 3au. — puddepeHIIPOBaHHBIN 3aueT;
aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:
e MATHOCTUYECKas paboTa;

OTYeT I10 MMPaKTUYEeCKOMY 3a[aHHIO;

¢ KypcoBas pabora;
e BOMPOCHI K AuddepeHI[IPOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTalys MPOBOAUTCS B (hopmax:
e nmuddepeHI[MPOBAHHBIN 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. 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-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.), pakTHueckre 3aHsTus (68 u.), maboparopHblii mpakThKyMm (34
4.), caMocTosATe/TbHas pabota cryaenTta (80 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 0CBOEHHS AUCLIMIIMHBI cocTaBgeT 216 4., u3 HUX 136 4. ayAUTOpHBIX 3aHATHH, U 80 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.

HaumeHoBaHue padoThI PexoMmeH/jyeMmas 1uTeparypa prm:{?éKOCTb’
Pa3pen 1. MeToj KOHEUHbBIX 3/71eMEHTOB.

CamocrosTenbHas E. I. MakapoB. . MeTo/; KOHEUHBIX 3IEMEHTOB B IPOYHOCTHBIX
yrybneHHast ipopabotka | pacuérax: CI16.BI'TY "BOEHMEX" um. [I. ®@. YcruHoBa, 2015 6
MaTepuasioB pasjea (1)

Wroro no pa3geny 1 6

Paspen 2. OcHoBbI padoTsl B ANSYS.

CamocrTosiTesibHast E. I. Makapos. . MeToz KOHEUHBIX 3/IEMEHTOB B TIPOUHOCTHBIX
yryOneHHas ipopabotka | pacuérax: CI16.BT'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2015 6
MaTepuasoB pasjena 2)

Wtoro mno paszeny 2 6

Pazgen 3. 'eomeTprueckoe MojeTMpOBaHMe.

CamocrosTe/bHas E. I. Makapos. . MeTo/, KOHEUHBIX 3/1eMEeHTOB B [IPOYHOCTHBIX
yrny6sieHHast mpopabotka | pacuérax: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015 6
MaTepuasioB pasjea 3)

Wrtoro no pasgeny 3 6

Pa3pen 4. YipaB/ieHHe MaTepHaiaMy M UX CBOMICTBaMHU.

CamocrosTenbHas E. I. MakapoB. . MeTo/] KOHEUHBIX 3/IEMEHTOB B IPOYHOCTHBIX
yrny6ieHHast mpopabotka | pacuérax: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015 8
MaTepHasioB paszena 4)

Urtoro no pa3peny 4 8

Paspen 5. 'eHepanys KOHEYHO-3/IEMEHTHOM CeTKU.

CamocrosTesbHas E. T Maxkapos. . MeToz KOHEUHBIX 3/IEMEHTOB B IIPOYHOCTHBIX
yrnybsieHHast mpopabotka | pacuérax: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHOBa, 2015 8
MaTepuasioB pasjena (5)

Wroro no pasgeny 5 8

Pa3pen 6. Harpy3ku u rpanuuHblie ycjioBusa. HacTpoiiku pemaresis.

CamocrodrenbHas E. I. MakapoB. . MeTo/i KOHEUHBIX 3IEMEHTOB B IPOYHOCTHBIX
yrny6sieHHast mpopabotka | pacuérax: CIT6.BI'TY "BOEHMEX" um. [I. ®. ¥YctuHoBa, 2015 6
MaTepuasioB pasjea (6)

Uroro no paspeny 6 6

Paspen 7. UncsieHHoe pemreHne ¥ 06padoTKa pe3y/1bTaToB.

Kypcosas pabora E. T. MakaposB. . MeToz KOHEUHBIX 3JIEMEHTOB B IIPOYHOCTHBIX 4
CamocrosTe/bHas pacuérax: CI16.BI'TY "BOEHMEX" um. [I. ®. Ycruuosa, 2015
yrny6sieHHast ipopaboTka % 8
MaTepuasioB paszena

Uroro no paspeny 7 12

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

Kypcosas pabora E. I'. Makapos. . MeToz, KOHEUHBIX 3/IEMEHTOB B TIPOUHOCTHBIX 8
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CamocrosTebHas pacuétax: CII6.BT'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2015 8
yry6ieHHast ipopaboTka )
MarepuasoB pasjena

Wrtoro no pasgeny 8 16

Pazgen 9. MopaenupoBaHue Teriopu3nUecKuX 3aaq.

Kypcogas pabora 6

M. A. [lenucos. . MaremaTruueckoe MoJe/MpOBaHue

CaM%CTOHTeanaH 5 teruiopusnueckux npotecco. ANSYS u CAE-nipoekTrpoBaHue:
yHIyb/eHHas IpopaboTka Exarepun6ypr: M3zg-so YpdY, 2011 (1,2,3) 6
MaTepuasioB paszera

Wroro no pasgeny 9 12
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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 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

OO6yuaromuiics UMeeT MpaBo Ha MoJIyyeHre MUHUMAa/IbHOM 110JI0KUTE/IbHON OL|eHKH NPH yC/IOBUN
YCIIELTHOTO MPOXOXKEeHHsI TEKYIIIero KOHTPOJIs yCIIeBaeMOCTH B (hpopMe [UarHOCTHUeCKOH paboThl B
COOTBETCTBUM C rpadMKoM paszena 4.
OueHka 3a Au. 3aueT BBICTAB/ISIETCS KakK pe3y/bTHUPYIOIas OLleHKa 3a OTBeThI Ha /jBa Bompoca Ousiera v 3a
petieHre 3afaun. OleHka guddepeHIMPOBAHHOIO 3a4eTa Ompe/esieTcsl CleyIOIUMY KPUTepUsIMU:
«HEY/IOB/IETBOPUTEILHO» — OTCYTCTBHE MPOJ,eMOHCTPUPOBAHHBIX 3HAHUI M KOMITeTEHLIUM B paMKax
obpasoBaTesIbHOTO 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/ibHOrO
CTaH/|apTa, He3HaHHe JIeKIIMOHHOTO MaTepyaJia; pellieHre 3a/lauk COZIep>KUT TpyOble OIIMOKH, CTYAEHT He
MO’KeT TIPOKOMMEHTHPOBATh XO7] pellieHus 3a/laur, He CriocobeH c(hopMyJIPOBATh BEIBOAKI IO paboTe;
«Y[,0BIeTBOPUTE/IEHO» — [IPAaBWIBHO aHa/IN3UPYeT, ONUChIBAeT MOHATHS, HO JOMyCKaeT He3HaUHUTe/IbHbIe
OLIMOKY B yCTAHOB/IEHUH JIOTHUECKH-CMBIC/IOBLIX CBsI3eH, He WCTIPaB/Isisi UX MOC/Ie JOTIOHUTETbHBIX
YTOYHSTIOIIUX BOTIPOCOB; TIOAXO/, K PelIeHHI0 3a/]aui TIPaBU/IBHBIN, HO eCTh OIHMOKU, 0 opMIIeHHe C
He3HauyuTe/IbHbIMU IO PELLIHOCTSMY, Hello/IHast MHTepIIpeTallls BbIBOZIOB, He BCe OTBEThI Ha BOIIPOCHI
TIperiofiaBareJisi IpaBUJIbHBIE, He CI0COOeH MHTEPITPeTUPOBATh TI0/IyYeHHbIe BHIBO/bI;
«XOpOLIO» — IeMOHCTPHPYET I0JTHOe 0CBOeHHEe HeOOXO[UMBIX YMEHHH U JIOTHUeCKU-CMBIC/IOBBIX CBsI3ei
MeX/ly HUMH U COOTBETCTBYIOLMMHU TeOpeTHYeCKUMHU MOHATHSIMU MT0C/Ie JOTIO/THUTE/TBbHBIX YTOUHSIOIINX
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BOIIPOCOB; XO7, PellleHus 33,4y [IpaBUIbHBIN, eCTb He3HauuTe/lbHble TOTPeIIHOCTH B 0()OpMIIeHUY;
TpaBUJIbHAasA, HO He TI0/THasi MHTepIIpeTaLys BBIBOAOB, CTYAEHT JaeT MpaBU/bHbIE, HO He M0/IHbIe OTBEThI Ha
BOMPOCHI TpernofiaBaTeJisi, UCIbITbIBAeT HEKOTOPhIe 3aTPYHEHUS B MHTEepIpeTaljuy Moy4YeHHbIX BbIBOJOB;
«OTJINYHO» — IeMOHCTPUPYeT CBOOOJHOE 1 MOTHOe 0CBOeHHe HeoOXOANMBIX YMEHUH U JIOTHUe CKHA-CMBICTIOBBIX
CBsi3ell MeXK/ly HUMU ¥ COOTBETCTBYIOILIMMU TeopeTHueCKUMH IIOHATHUSIMY; pellleHue 3a/iaul U OTBeT aKKypaTHO
ochopMIieHbl, BBIBOZbI 000CHOBaHBI, jJaHa MPaBU/IbHAS 1 T10/IHAsi UHTepIIpeTaryisi BHIBOJOB, CTYAEHT
apryMeHTHPOBAHHO 0O0CHOBBIBAeT CBOIO TOUKY 3peHHs], IPaBU/IbHO OTBeYaeT Ha BOMPOCHI MPerofiaBaTeris.

JuddepennypoBanHblii 3aueT

OOyuarouuiics UMeeT TpaBo Ha MoJIyYeHre MUHUMAa/IbHOM TT0JI0KUTE/TbHOU OL|eHKY NIPY Y C/IOBUN
YCIIEITHOTO MPOXOKEHHSI TEKYIIero KOHTPOJIs yCIIeBaeMOCTH B opMe IMarHOCTHUeCKOH paboThI B
COOTBETCTBUH C rpadMKoM paszena 4.
OreHKa 3a Avd. 3aUeT BBICTAB/ISETCS KaK Pe3y/IbTUPYIOLas OLleHKa 3a OTBETHI Ha IBa Bompoca busera U 3a
petieHue 3agaud. OLeHKa AuddepeHUPOBaHHOIO 3aueTa OIpefe/seTcs CAeAyIUMUA KPUTePUSIMU:
«HEY/I0B/IETBOPUTEILHO» — OTCYTCTBHE MPOJ,eMOHCTPUPOBAHHBIX 3HAHUI M KOMITeTEHLIUN B paMKax
obpa3oBaTesIbHOTO CTaH/apTa (HeT OTBeTa Ha BOIPOCHI) W/IM OTKa3 OT OTBETA; HET Y/0B/IeTBOPUTEIEHOTO
OTBeTa Ha JIOTIOJIHUTEe bHBIE BOTIPOCHI, IeMOHCTPALHs (hparMeHTapHBIX 3HAHUI B paMKax 00pa3oBaTe/ibHOr0
CTaH/|apTa, He3HaHMe JIeKIIMOHHOTO MaTepuaJia; pPellieHre 3a/1aukl COZIep>KUT TpyOble OIMOKH, CTYAEHT He
MO>KET TIPOKOMMEHTHPOBATh XO7] pelleH s 3a/laur, He CriocobeH c(opMy/IPOBaTh BBIBOAKI 10 paboTe;
«Y[,0BIeTBOPUTE/IbHO» — PAaBWIbHO aHa/IN3UPYeT, ONUChIBaeT MOHATHS, HO JAOMyCKaeT He3HauUHUTe/IbHbIe
OLIMOKY B yCTAHOBJIEHUH JIOTHUECKU-CMBIC/IOBLIX CBsI3eH, He MCTIPaB/Isisi UX MOC/Ie JOTIOHUTETbHBIX
YTOUHSIIOIIUX BOMPOCOB; TIOAX0/, K PeLlIeHHI0 3a/jauy ITPaBU/IbHBIN, HO eCTh OLIMOKU, 0popMIeHHe C
He3HauWTe/bHbIMU N0 PELTHOCTSMY, Hello/IHasi MHTepIIpeTaliys BbIBOZIOB, He BCe OTBEThI Ha BOIIPOCHI
TIperioiaBareJisi IpaBU/IbHBIE, He CII0COOeH MHTEPITPeTUPOBATh TI0/IyYeHHbIE BHIBO/bI;
«XOpOLIO» — IeMOHCTPHPYET MOJTHOe 0CBOeHHEe HeOOXOJUMBIX YMEHHUH U JIOTHUeCKU-CMBIC/IOBBIX CBsI3ei
MeX/ly HUIMH U COOTBETCTBYIOILMMHU TeOpeTHYeCKUMHU TTOHATHSIMU 10C/Ie JOTIO/THUTETBHBIX YTOUHSIOIINX
BOTIPOCOB; X0/, pellieHus 3a/lauy MpaBWIbHBIN, eCTh He3HauMTe/IbHble TIOTPEeLIHOCTH B 0(hOpMIIeHIH;
NIpaBU/IbHASA, HO He T10/IHasi MHTepIIpeTallysl BbIBOZOB, CTYJEHT JjaeT IIpaBU/IbHble, HO He M10J/IHble OTBeTHI Ha
BOIPOCHI TIperio/iaBareJisi, UCIIbITbIBAET HEKOTOPbIE 3aTPY/IHEHNS B MHTepIIpeTaljiy [10/1yYeHHbIX BbIBO/|OB;
«OTJIMYHO» — JIEMOHCTPHPYeT CBOOOZHOE U TIOJTHOe 0CBOeHHe He0OXOAMMBIX YMEHUH 1 JIOTde CKU-CMbICTIOBBIX
CBsi3el MeXKly HUMU ¥ COOTBETCTBYIOLMMH TeOpeTHUeCKUMHU TIOHSITHSIMY; pPellleHre 3aiaur U OTBET aKKypaTHO
oopmiieHbl, BEIBOABI 000CHOBAHKI, JaHa TIPaBU/IbHAS M TTOJTHAsI MHTEepIIPeTaLysi BbIBOJOB, CTYAeHT
apryMeHTHPOBaHHO 00O0CHOBELIBAET CBOK TOUKY 3pPEeHHSs, TPAaBUILHO OTBEYaeT Ha BOTIPOCHI MPerofaBaTerts.
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Bonpocs! K
Pa3pen 1. Metop, AHq)q)epe;;ﬂlngBaHHOMy
5 | 9 |koHeuHBIX 2015 3| 4 | 8 | 6 5 R4
Otuet o
3/1IeMEHTOB.
MPaKTHYeCKOMY
3a/JaHUIO
Borpocs! K
Pa3pen 2. OcHoBBI
5 9 paGotel B ANSYS. 8 2 2 0 0 6 10  |muddepeHiipoBaHHOMY
3aueTy
Borpocs! K
Pasgen 3. ,alxld)cbepe;?:gposaHHOMy
5 9 [I'eomeTrpuueckoe 17 | 11 3 0 8 6 5 R
Otuer o
Mo/ie/TMpOBaHue.
TIPAKTUYECKOMY
3aZIaHUIO
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

3aIaHUIO
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 3auery,

5 10 |pemrenue u 31 | 19 5 6 8 12 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
10 |[KOMTAKTHBIX | 39 | >3 | 5 | 6 | 12 | 16 15 Kypcosas pa6ora,
B3aUMOJeCTBHH U
Otuet no
KHHeMaTH4eCKHX
" MIPaKTHUeCKOMY
CBs3eil.
3a/JaHUI0
Paspen 9. Bormpocs! K
10 MopenupoBanue 38 | 26 7 5 14 12 75 nrddepeHIIIPOBAHHOMY
TerIo(pu3nue CKIux 3ayery,
3a/a4. Kypcosas pabora
Bcero 3a 10 cemectp 108 | 68 | 17 17 34 40 50
Bcero no aucuruinae 216 | 136 | 34 34 68 80 100
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