





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:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTUYeCKOTO0 aHa/M3a U MO/E/IUPOBaHUs, TEOPETUUECKOTO W IKCIIEPUMEHTAJbHOTO WCCe[JOBAaHUS B
rpoeccoHaNBEHON JesiTe/IbHOCTH
OIIK-2 — crnocoOHOCTh TIOHMMAaTh TIPUHLIUIEI PabOTBI COBPEMEHHBIX WH()OPMAIIMOHHBIX TEXHOJIOTHH U
TIPOrPaMMHBIX CPE/ICTB, B TOM UHC/Ie OTEUECTBEHHOTO MPOU3BO/ICTBA, U UCIIO/Ih30BaTh UX TIPU PEILIeHUH 3a/1au
rpodeccroHaNBHON JesiTeIbHOCTH

@®opMHPOBaHHMIO KOMIIETEHIUI CITYKUT JJOCTIDKEeHHE CIIeyIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-1

3HAHUA:

OCHOBHBIe TIOHSITHSI ¥ METO/bl aHATMTUUeCKOU TeOMeTPHH, JIUHeHHOH anreOpsl, AuddepeHLIHaTEHOTO U
VHTerpajbHOr0 UCUUC/IeHUS];

®dyH/aMeHTa/IbHble [TOHSATHSL, 3aKOHbI ¥ TEOPUU COBPEMEHHON U KJlacCuuecKol (pr3rKy;

OcHOBHbIe 3aKOHbI eCTeCTBEeHHOHAYYHbIX JUCLIMIVIMH B IIpo(heCCUOHAIBHOM JesTe/IbHOCTH;;

YMeHusi:

Wcnonb3oBath (DU3MKO-MaTeMaTHUECKWM anrapar Ajs pelleHds AWHAMUYeCcKWX, MPOYHOCTHBIX U
TEeTUIOBBIX 3a/jay;;

HaBbIKU:

®du3ryecKkoro MoJe/IMpoBaHus AJIs1 pellieHus] JUHaMUueCKuX, IPOYHOCTHBIX U TeIJIOBbIX 3a/ay;.
OIIK-2

3HAHUS:

COBpEMEHHBIX METOZIOB U TpOrpaMMHBIX CPeACTB, MpPHUMEHSIEMBIX [/ YMC/AEHHOIO peLleHus
JVHAaMUUeCKUX, IPOYHOCTHBIX U TEIJIOBLIX 3a/ay;

YMeHus:

OrnipeziensaTh He0OXOMMble pPacueTHbIE CXeMbl, HArPY3KW U TPAaHUYHBIE YCIOBHS;

[MoaroraBnyBaTh CETOUYHbIE MOZEIH |15l PeLIeHUs

AHanusupoBaTh pe3y/ibTaThl pacyeToB MPH pellieHnH AMHAMUYeCKUX, POUYHOCTHBIX U TeIUVIOBBIX 3afiau
B MaKeTe MH)KeHEPHOTO aHa/In3a;;

HaBbIKU:

YUC/AEHHOTO pelleHds AWMHaMHUYeCKUX, TMPOUYHOCTHBIX M TeIUIOBBIX 3aJau B IaKeTe HH)XeHepHOTro
aHa/M3a.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa YUC/JIEHHOE PEINEHUE JUHAMUWYECKHAX, ITIPOYHOCTHBIX 1
TEIIVTOBBIX 3A/IAY siB/isieTCsl JUCLIMTUTMHON 00s13aTe/IhbHOM YacTH 6;10Ka 1 mporpaMMbl MO/[TOTOBKU T10
HarpasieHuto 09.03.02 HHpopmayuoHHble cucmembl U MexXHOA02UU.

CogepxaHue JUCLUIUIVHBI SB/SeTCS JIOTUUueCKUM rnpopopkenrem auctuind: PU3NKA, OCHOBBI
WH)XEHEPHBIX PEIIEHWI, CHCTEMBI ABTOMATHU3UPOBAHHOI'O ITPOEKTUPOBAHUS B
MAIMIVMHOCTPOEHUUN, MOAE/INPOBAHUE ITPOIIECCOB ®YHKIIMOHVNPOBAHUS OPY XU
N CUCTEM BOOPY XXEHUS.

CopepkaHWe  [UCLMIUVIMHBI ~ SIBJIIETCSI OCHOBOM  [JiI1  OCBOEHUS]  JAUCLIMILUIVH: HAY‘-IHOV-
NCCJIEJOBATE/IbCKASI  IIPAKTHKA, BbBIIO/IHEHME W 3AIIATA  BbIIYCKHOU
KBAJINMOVKATITMOHHOU PABOTBI.

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

¢ OIIK-1 — CniocobeH NpUMeHsTh eCTeCTBeHHOHAYUYHbIe U 001lenH)KeHepHbIe 3HaHUs1, METOAbI
MaTeMaTH4yeCKOro aHa/ln3a U MOZle/IMPOBaHus, TeOPEeTUYeCKOTO U SKCIIePUMEHTA/ILHOIO UCC/Ie/JOBaHUS B
NpodeCCHOHAIBEHOM [1eSITeNbHOCTH

e OIIK-2 — CniocobeH MOHMMaTh TPUHLIUITBI PA00THI COBPeMEHHBIX MH()OPMaIMOHHBIX TeXHOIOTHI U
NPOrpaMMHBIX CPe/ICTB, B TOM YKCJIe OTeUeCTBeHHOI'0 IIPOU3BO/CTBA, U UCII0/Ib30BaTh UX IIPU pellleHrur
3a/1au ripoeccroHanbHON JesiTe/IbHOCTH

e [ICK-4.1 — criocobeH npuMeHsTh MH(OPMaLMOHHbIE TEXHOJIOTUH [JIs1 CUCTEMHOT'0 aHa/y3a U3zie/ui
00OpPOHHOM ITPOMBIIILJIEHHOCTH

¢ YK-1 — CrniocobeH oCyIIecTB/STh MOUCK, KPUTHUECKHUI aHau3 U CUHTe3 UHPOPMALH, TIPUMEHSITh
CUCTeMHBIV MIOAXO0[, /1S pellleHus NTOCTaB/IeHHbIX 38734



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Paspen 1. Meroj KOHeuHbIX 3/1eMeHTOB. 1.1. BeesieHre. OCHOBHBIE TIOHATHS
4 7 MKBD. 1.2. VIHTeprionsLys UCKOMO# (YHKLIMH C TIOMOLLBIO (pYHKLIMK (POPMBIL. 18 12 4 8 6 5 5
‘YpaBHeHus )KeCTKOCTY KOHEeUHOro 371eMeHTa. Paspemratomjue ypaBHenuss MK3. 1.3
Ipumenenne MK3 ans pacyeros. Peammsaims MKO B nakere ANSYS.
Pa3pen 2. OcuoBbl paborsl B ANSYS. 2.1. I'paduueckuii uarepeetiic. 2.2. Pabora ¢
4 7 ripoektoM B WORKBENCH. 12 6 6 0 6 10 10
Pazpaen 3. l'eomerpuueckoe moaenuposanue. 3.1. I'paduueckuit narepdeiic
4 7 mozynst Design Modeler. 3.2. Co3zaHue 3ck13a reomeTpuueckoid Mogenu 3.3 20 14 6 8 6 5 5
Co3zianre 06beMHBIX MOJiefieil. YTipaB/eHue 3/1eMeHTaMu B JlepeBe MOCTPOeHHsI.
Pa3pen 4. Ynpas/ieHHe MaTepHajlaMH U UX cBolicTBamu. 4.1. I'paduueckuit
4 7 uHTepdeiic Moays yrpasieHus Marepraiamu. Pabora ¢ HCTOYHHKAMH [JaHHBIX. 20 12 6 6 8 5 5
Pa6ota ¢ Marepuanamu 1 X CBOiCTBaMu. 4.2. VIcrio/b30BaHHe M/I1aCTHYHBIX
MaTrepuanos.
Paspen 5. Ienepanus K THO# ceTKM. 5.1. [Topsiok pasbuenus.
4 7 O6ue HaCTPOMKH reHeparopa ceTok. 5.2. Pa6ora ¢ mento Mesh Control. 5.3. 20 12 6 6 8 15 15
Pa6oTa ¢ BUpPTyaJIbHOM TOMOJIOTHEl.
Paspen 6. Harpy3ku u rpannyHsle yoiosus. Hacrpoiiku pemarens. 6.1. Bugpst
4 7 HAarpy3oK U 0Co6eHHOCTH UX 3ajiaHust. IHepLiOHHble Harpy3ku. KOHCTPYKL{IOHHbIE 18 12 6 6 6 10 10
Harpy3sku. 6.2 I'panuunsle ycioBus 6.3. [TapameTpsl ¥ ONLUK peliaTesis.
Bcero 3a 7 cemecTp 108 68 34 34 40 50 50
Paszpen 7. YncneHHoe pereHue 1 06padoTka pesy/sraroB. 1.3. 3aryck peruaresist
4 8 Y MOHUTOPUHT YMC/IeHHOro pelueHus 1.4. Tlepemertienus. Jedopmanus u 54 20 10 10 34 15 15
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
4 8 cBs3eid. 2.1. Kiaccudukarust KOHTakToB. KOHTaKTHBIE U Lie/ieBble 31eMEeHTHI. 2.2. 36 12 6 6 24 15 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
4 8 Teropusnyeckux 3agau B ANSYS Multiphysics 3.2 Orarib! npenporieccopHoi 54 20 10 10 34 20 20
TOArOTOBKY petteHust 3.3 TUIOIOrus TerIopu3nIecKux 3azau.
Bcero 3a 8 cemecTp 144 52 26 26 92 50 50
Bcero no gucuuninHe 252 120 60 60 132 100 100
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 8
KOHEUHLIX 3/71eMeHTOB. A p 1 p A 'H yMEep
HeCTallMOHapHadA 3aJayad.
Pazpnen 3.
COB,E[EIHI/IG reoMeTpruyeCkKmux Moaesin. Co3,anI/1e 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,anMe 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  |rpaHWYHbIe YCIOBUS. peleHus. YIIpaBjeHue pelaresieM. YpasjieHue pe3yibraraMy 6
HaCTpOﬁKH periaTesid. penieHus. anaBneHHe TEKYILHUM aHA/IN30M.
Bcero 3a 7 cemecTp 34
BBHYCK peuiaresids ¥ MOHUTOPHUHT UKMC/IEHHOI'O pelieHus
Paszpen 7. UucnenHoe
[Tepemerienus. Jedopmarivist v HanpsbkeHus1. HecTanaapTHbie
6 |pemenue u o6paboTka " 10
e3V/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. 6
MopenvipoBaHve Co3fjaHue KOHTaKTHBIX nap. HacTpoiika mapamMeTpoB KOHTaKTHOM
KOHTaKTHBIX napbl. AHa/U3 Ha4aJbHOT'O COCTOSTHUS U TTOCTIPOLIe CCUHT
B3aUMOZieUCTBUI U KOHTaKTHBIX T1ap
KUHeMaTHU4eCKUX CBs3eH.

Pazgen 9. o
8  |Mogemposanue HecrauyoHnapHbIit Ten11006MeH. Harpes T71aCTHHBI 10 33/aHHOMY 10
TerobH3MIeCKIX 3aau. PEXXUMY C IepeMeHHOUW BO BpeMeHH Harpy3Koi
Bcero 3a 8 cemectp 26
3.3. CamocrosTenbHast padora crygenra (CPC)
Ne Oo0neMm,
w/n Homep 1 HauMeHOBaHMe pa3jie/ia ANCHUILTHHBI Copep>xaHue yueGHOro 3a/jaHus 4aCoB

1 Kypcogas pabora 3

7 Pa3,qen 1. METO,Z[ KOHEUHBIX 3/IeMEHTOB. CamMocTosiTe/IbHas y[‘nyﬁneHHaﬂ 3

npopaboTKa MaTepuasoB paszena

3 Kypcogas pabora 3

4 Pazpnen 2. OcHoBel pabotel B ANSYS. CamocTosiTe/ibHast yIiyOeHHast 3

npopaboTKa MaTepHuasoB paszena

5 Kypcosas pabora 3

5 Paspen 3. 'eomeTpuueckoe MmofenvpoBaHue. CamocTosTe/bHas yIyoaeHHast 3

npopaboTKa MaTepyrasoB pasziena

7 Pasgen 4. YnpaBneHve matepuanaMi U UX Kypcoas pabora 3

8 |csoicreamu. CamocTosTebHas yryoneHHast 5

npopaboTKa MaTepHvasoB paszena

9 Kypcogas pabora 3

10 Pazpen 5. I'eHepaliyisi KOHEUHO-3/7IEMEHTHOM CeTKU. |CaMoCTOsITe/IbHAS yrinyGneHHas 5

npopaboTKa MaTeprasoB paszena

1 Paspen 6. Harpysku v rpaHu4HbIe yCIOBUS. Kypcosas pabora 3

12 |Hacrpoiiku pemares. CamocrosiTenbHasi yriiyOaeHHast 3

npopaboTKa MaTepHvasoB paszena
Bcero 3a 7 cemectp 40

13 Paszen 7. UucieHHoe peliieHye v 06paboTka Kypcosas pabora 9

14  |pesynbratos. CamocTosiTenbHasi yriyOaeHHast 75

npopaboTKa MaTepuasoB pasziena

15 Pazpen 8. MOAEGHPOB&HHE KOHTaKTHBIX CamocTosiTenbHas yrimyoeHHast 24
B3aUMOJIeNCTBUM U KUHEMaTHUeCKUX CBsI3eil. npopaboTKa MaTepHvasoB paszena

16 Pasgen 9. MogenupoBaHue Terohr3nyecKux Kypcosas pabora 9

17  |sagau. CamocTosTebHas yryoneHHast 75

npopaboTKa MaTeprasoB pasjena
Bcero 3a 8 cemectp 92

3.4. KypcoBas pa6ota (7 cemectp)

IIEPUNO[J,

COJIEPYKAHUE 3TAIA HNCIIO/JIHEHUS| TVTAHUPYEMOE
(uepenu BPEMSI (uac)

ceMecTpa)
Orar 1. [ToAroTOBKA MUCXOHBIX AAHHBIX JIsI pellleHust 1.3
TIPOYHOCTHOM (JUHaAMHUeCKoi) 3aaun
Jran 2. [ToAroTOBKa reoMeTpuueCKUX Mojesieid jis pelleHus 4-6
TIPOUYHOCTHOM (AMHaMUUeCKOoM) 3a/iaun
Oran 3. Co3aHre CeTKM KOHEUHBIX 3/IEMEHTOB /1 peLleHus 7.9
TPOYHOCTHOM (JUHaMUUeCcKol) 3aaaun
Otan 4. 3afjlaHie Harpy30K ¥ FPAHUYHBIX YCI0BUH J/1S1 pelleHUst 10-12
TPOYHOCTHOM (JUHaMU4eCKol) 3afaun
Orar 5. PerrieHre MPOYHOCTHOM (JUHAMUUECKOH) 3a/1aui 13-14
Oran 6. ObpaboTKa pe3ynbTaTtoB. [ToAroToBkKa oTuera. 15-17
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| Bcero 3a 7 cemectp

18

3.5. Kypcoras pa6ora (8 cemectp)

ITEPNO
COJEP)XAHUE JTAIIA I/ICIIOJIHE%-[II/IH TUTAHUPYEMOE
(egenu cemecTpa) BPEMHI (1ac)

Oran 1. l:[O,[LFOTOBKa VICXO[HBIX JaHHBIX [JIs pelleHust 1.3 3
TeI/I0BOM 3a7,auu
Oran 2. Ho,qro*rmaga reoMeTpUUeCKUX Mojiesielt Ajist 4-6 3
pellleHys TeIIOBOU 3a/auu
Oran 3. COB,ELaHI/IeuCETKI/I KOHEYHBIX 3JIEMEHTOB [I/Is1 7.9 3
pellieHys TeTIOBOM 3aaunt
Jran 4. 3ajaHue Harpy30K 1 rpaHuYHbIX YCI0BUM AJist 10-12 3
pellieHys TeTI0BOM 3aAaun
Ortan 5. PerieHue TernaoBoi 3azauu 13-14 3
Oran 6. ObpaboTKa pe3ynbTaTtoB. [ToArotoBka oTuera. 15-17 3

Bcero 3a 8 cemectp 18

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVINHBI

CEMECTP HEJEJ/IN CEMECTPA
1{2|3/4/5| 6 (78910 (11 /12|13|14|15]| 16 17
7 ap ap AOp Bomp.dud.3au, KP, qud. 3au.
8 ap ap ap KP, Bormp. Ok3

YcnoBHbIe 0003HAUEHUS:
TP — nuarHocTuyeckasi pabora;

KP — kypcoBast pabota;
Bomp. 9K3 — BONpPOCHI K 5K3aMeHY;
aud. 3a4. — quddepeHITMPOBaHHbBIN 3aUeT.

Bonp.lug.3au — Bonpocs! K AU depeHLIDOBAHHOMY 3aueTy;

TEKyll[I/lﬁ KOHTPOJIb YCII€EBAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:

e MArHOCTUYECKas paboTa;

e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
¢ KypcoBas pabora;

*  BOIMPOCHI K IK3aMEHY.

IIpomesxyTouHasi arTecTanusi IIPOBOAUTCS B opMax:

o muddepeHIMPOBAaHHBIN 3aUeT;
* 5K3aMeH.
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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. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
UYNCJ/IEHHOE PEHIEHUE TMHAMUWYECKHUX, TIPOYHOCTHBIX 1 TEIIJIOBBIX 3AJAY

AnHoTanusa paboueii nporpaMMsl

Ouctiuryimaa  YUCJIEHHOE PEIIEHUE [UHAMMWYECKUX, ITPOYHOCTHBIX "
TEIUTOBBIX 3A/JAY siB/isieTcs AUCLUIUIMHON 00s3aTe/IbHOM YacTH 0/10Ka 1 mporpaMMbl MMOJATOTOBKH 10
HarpapsieHuto 09.03.02 HHpopmayuoHHble cucmembl U mexHoao2uu. JUCITUTUIMHA peann3yeTcs Ha (akKy/ibTeTe
E Opyxue u cucremsl Boopyxenusi bI'TY "BOEHMEX" um. .®. Ycrunosa kadezapoii E1 CTPEJIKOBO-
ITIYIIIEYHOE, APTUJJIEPUMCKOE U PAKETHOE OPY)KVE.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OIIK-1 crmocoOHOCTL TMPHUMEHSITh  €CTEeCTBEHHOHAYYHble W OOIeMH)KEeHEepHble  3HAHUS, METOJbI
MaTeMaTA4YeCcKoro aHalu3a U MOJeUpPOBAaHUS, TeOPeTMYeCKOr0 M SKCIePUMEHTa/IbHOTO HWCCAeJOBaHUSl B
npodecCHOHaIBEHOM [1eSITeNIbHOCTH;
OITK-2 crocoOHOCTh TOHMMATh TIPUHIUIBI pabOThl COBPEMEHHBIX WH(OPMAI[UOHHBIX TEXHOJOTMHA U
TPOrPaMMHBIX CPeJCTB, B TOM UMCJ/Ie OTeUeCTBEHHOTO ITPOM3BOACTBA, U MCTIOIL30BaTh UX MPHU pellleHny 3a7au
rpodeccroHaTBLHON JesiTe/TbHOCTH.

Copep>xaHue [UCLMIUIMHBI OXBaTbIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C ZAedOpMUPOBaHKWEM KOHCTPYKLIUM,
MalllUH U MeXaHU3MOB B IpefesiaX yIpyrocTd ¥ MeTOAaMy MX pacuéra Ha CTaTU4ecKylo, JUHAMUUeCKYyH U
KOHTaKTHYIO IIPOYHOCTb U JKECTKOCTb, @ TakKe TeIUIOBBIX PAacyeToB C IIOMOLIbIO IPOIPaMMHOIO IlaKeTa
UHKeHepHBIX PacuéToB.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOMpPOCHI K U depeHIIMpOBaHHOMY 3aueTy;
e KypcoBas pabora;
¢ BOMPOCHI K 3K3aMEHY.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT;
e JK3aMeH.

OO01jas  TPy/I0EMKOCTh OCBOEHHSI AUCLUIUIMHBI COCTaBiseT 7 3.e., 252 u. TIporpaMMoM AWCIUITAHBI
TpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (60 u.), mpakTuueckue 3aHsATHS (60 u.), camocTosiTeslbHas paboTa
crygenra (132 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
YUNCJIEHHOE PEHIEHVE JUHAMWYECKHX, IPOYHOCTHBIX U TEIVIOBBIX 3AJAU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHUS JUCLIMIIIMHBI cOCTaBsgeT 252 4., u3 HUX 120 4. ayiUTOPHBIX 3aHATUH, U 132
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

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’
Pa3aen 1. MeToj KOHeUHBIX 3/1eMeHTOB.

Kypcosas patora E. I. Makapos. . MeToz KOHEUHBIX 3/IEMEHTOB B TIPOUHOCTHBIX 3
CamocTosTe b Hasd pacuérax: CI16.BI'TY "BOEHMEX" um. Jl. ®@. YcruHosa, 2015
yrny6sieHHast IpopaboTkKa 1) 3
MaTepHasioB paszena

Wroro no pasgeny 1 6

Pazgen 2. OcHoBbl padoTel B ANSYS.

Kypcosas pabora E. I. Makapos. . MeToz, KOHEUHBIX 3/IEMEHTOB B TIPOYHOCTHBIX 3
CaMocTosTe/:HAs pacuéTax: CIT6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015
yry6sieHHast ipopaboTka @) 3
MaTepHasioB paszena

Wrtoro no pasgeny 2 6

Paspen 3. 'eomeTprueckoe Moje/1ipoBaHue.

Kypcosan pabora E. T Makapos. . MeToz KOHEUHBIX 3/IEMEHTOB B IIPOYHOCTHBIX 3
CaMocTosTe/HAd pacuérax: CI16.5I'TY "BOEHMEX" um. [I. ®. YctuHosa, 2015
yriy6sieHHast ipopaboTka 3) 3
MaTepHasioB pa3zena

Wrtoro no pasgeny 3 6

Pazpaesn 4. YnpaB/ieHue MaTepHa/jiaMi M HX CBOICTBaMH.

Kypcosas patora E. I. Makapos. . MeTo/, KOHeUHBIX 3/1eMEHTOB B [IPOYHOCTHBIX 3
CaMocTosTe/Hasd pacuéTax: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015
yrny6sieHHast ipopaboTka @) 5
MarepuasoB pasjesa

Urtoro no pasgeny 4 8

Pa3pen 5. TeHepanyusa KOHEYHO-3/IEMEHTHOM CETKH.

Kypcosas patora E. I. Makapos. . MeTo/, KOHeUHBIX 3/IeMEHTOB B [IPOYHOCTHBIX 3
CaMocTodre/kHasd pacuétax: CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2015
yry6sieHHast ipopaboTka ) 5
MarepuasoB pasjesna

Uroro no pa3geny 5 8

Pa3zpesn 6. Harpy3ku u rpasuuHbie yciaoBusa. HacTpoiiku peraresisi.

Kypcosas patora E. I. Makapos. . MeTo/, KOHEUHBIX 3/IeMEeHTOB B [IPOYHOCTHBIX 3
CaMocToATe/kHasd pacuérax: CII6.B['TY "BOEHMEX" um. II. ®. Ycruxosa, 2015
yrny6sieHHast ipopaboTka (6) 3
MarepuasoB pasjesna

Uroro no pa3peny 6 6

Pa3pen 7. UncsieHHoe peiieHne ¥ 06padoTKa pe3y/1bTaToB.

KypcoBasi pabota E. I'. Makapos. . MeToz KOHEUHBIX 3/IEMEHTOB B TIPOUHOCTHBIX 9

12 10859



CamocrosTebHas pacuétax: CII6.BT'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2015 25
yry6ieHHast ipopaboTka @)
MaTepuasoB paszera

Wrtoro no paspeny 7 34
Pa3pen 8. MopaennpoBaHue KOHTaKTHBIX B3aUMO/IeHCTBHI 1 KHHEMaTHYeCKUX CBsI3ei.
CamocrosTenbHas E. I. Makapog. . MeTo/i KOHEUHBIX 37IeMEHTOB B IPOUHOCTHBIX
yrny6neHHast mpopaboTtka | pacuérax: CIT6.BI'TY "BOEHMEX" um. [I. ®. ¥YctuHoBa, 2015 24
MaTepuasioB pasjea (8)
Wrtoro no pa3geny 8 24
Pa3pen 9. MopenupoBaHue Teriopu3ndecKux 3ajiad.
Ié};zl Cooc]?r?;f :]?:HT;I M. A. enucos. . Marematrueckoe MOZe/IMPOBaHue 9
Teriodusnyeckux rpoieccoB. ANSYS u CAE-nipoeKTHpoBaHUe:
yry6ernas npopa6otka Exarepun6ypr: Uzza-so Ypdy, 2011 (1,2,3) 25
MaTepuasoB paszena

Uroro no pa3geny 9 34

13 10859




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

e KypcoBas pabora;

e BOMNpPOCHI K JuhepeHIIMPOBAHHOMY 3aueTy;
e BOIPOCHI K 3K3aMeHY;

e muddepeHITMPOBAHHLIN 3aUeT;

¢ JK3aMeH.

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.

KypcoBas pabora

KypcoBasi paboTa MPUHUMAETCS C OIIEHKOH "OT/IMUHO" TIPU OTCYTCTBUM 3aMeUYaHUH K TIOSICHUTE/TbHOM
3amnMcKe U 3-X TPaBWIBHBIX OTBeTaxX Ha 3 BOIPOCA IO TeMe KyPCOBOM paboThI.
KypcoBasi paboTa npyHUMaeTCst C OLIeHKO# "XOpOoLO" NPy OTCYTCTBUM 3aMeUYaHri K MOsSICHATETEHOM 3aricKe 1
2-X TpaBW/IBHBIX OTBeTax Ha 3 BOMPOCA I10 TeMe KypCOBOI paboThl.
Kypcogasi paboTa pYHUMAETCSI C OLIeHKOM "yI0B/IETBOPUTEILHO" TIPH OTCYTCTBHU 3aMeUaHUM K
TIOSICHUTE/ILHOM 3arycke U 1-M TIpaBU/IHOM OTBeTe Ha 3 BOTpOoca I0 TeMe KypCOBOW paboThl.
KypcoBasi paboTa He MPUHUMAeTCs TIPY Ha/TMUMY 3aMeUaHUH K TTOSICHUTE/TbHOM 3arvcKe.
TeMbl /7151 BBITIONIHEHUsI KyPCOBOM paboThl pa3mMertieHbl B YMK TUCLUIIIAHBIL.

Bonpocs! k guddepeHupoBaHHOMY 3aueTy
ITepeuens BonpocoB npegcrasieH B YMK

Bonpocsl K 3K3amMeHy
JK3aMeHal|MOHHBIe OU/IeThI Ipe/cTasaeHbl B YMK

JuddepennypoBanHsblii 3auet

OOyuaroiuiics UMeeT IpaBo Ha MoJyyeHre MUHUMAa/IbHOM M0JI0KUTE/TbHON OLIeHKH NP yC/IOBUN
YCIIEITHOTO MPOXOKEeHHsI TEKYILIero KOHTPOJIs yCIIeBaeMOCTH B (popMe [UarHOCTHUeCKOH paboThl B
COOTBETCTBUH C rpadMKoM paszena 4.
OueHka 3a Au. 3aueT BBICTAB/ISIETCS KakK pe3y/bTHUPYIOIas OLleHKa 3a OTBeThI Ha /jBa Bompoca Ousiera v 3a
petmteHue 3agaud. OLeHKa AU depeHUPOBaHHOIO 3aueTa OIpefe/seTcs CAeAyIUMUA KPUTePUIMU:
«HEY/|OB/IETBOPUTEILHO» — OTCYTCTBHE MPOJeMOHCTPUPOBAHHBIX 3HAHUN M KOMITeTEHLIUM B paMKax
obpasoBaTesIbHOTO CTaH/apTa (HeT OTBeTa Ha BOIIPOCHI) WM OTKa3 OT OTBETA; HET Y/0B/IeTBOPUTEIEHOTO
OTBeTa Ha JIOTIOJIHUTEe bHbIE BOTIPOCHI, IEMOHCTPALHs (hparMeHTapHbIX 3HAHUI B paMKax 00pa3oBaTe/ibHOrO
CTaH/|apTa, He3HaHHe JIeKIIMOHHOTO MaTepHuaJia; pPellieHre 3a/1auk COZIep>KUT TpyOble OIMOKH, CTYAEHT He
MO’KEeT TIPOKOMMEHTHPOBATh X0/ PellieH s 3a/1aur, He CriocobeH c(hopMyJIPOBATh BBIBOAKI 10 paboTe;
«Y[,0BIETBOPUTE/ILHO» — PAaBWIBHO aHa/IM3UPYeT, ONUChIBAeT MOHATHS, HO JOMyCKaeT He3HaUHUTe/IbHbIe
OLIMOKY B yCTAaHOB/IEHUH JIOTHUECKU-CMBIC/IOBLIX CBsI3eH, He WCTIPaB/Isisi UX MOC/Ie JOTIOTHUTETbHBIX
YTOYHSTIOIIUX BOTIPOCOB; TIOAXO/, K PeLIeHHI0 3a/]auk TIPaBU/IBbHBIN, HO eCTh OIHMOKU, 0 opMiIeHHe C
He3HayuTe/IbHbIMU IO PELIHOCTSMY, Hello/IHast MHTepIIpeTaliys BbIBOZIOB, He BCe OTBEThI Ha BOIIPOCHI
TIperiofiaBareJisi IpaBU/IbHBIE, He CI0COOeH MHTEPITPeTUPOBATh TI0/IyYeHHbIe BHIBO/bI;
«XOpOLIO» — IeMOHCTPHPYET IOJTHOe 0CBOeHHEe HeOOXOJUMBIX YMEHHH U JIOTHUeCKU-CMBIC/IOBBIX CBsI3ei
MeX/ly HUIMH U COOTBETCTBYIOLMMHU TeOpeTHYeCKUMHU MOHATHSIMU T0C/Ie JOTIO/THUTE/TBbHBIX YTOUHSIOIINX
BOTIPOCOB; X0/, pellleHus 3a/lau NpaBWIbHBIN, eCTh He3HauMTe/IbHble TIOTPELIHOCTH B 0()OpMIIeHIH;
TIpaBWIbHas, HO He T10/IHasi UHTepIipeTal{isi BbIBOJOB, CTYEHT aeT MpaBUIbHbIe, HO He TO/HbIE OTBEThI Ha
BOIIPOCHI TIperioziaBareJisi, UCMbITbIBAET HEKOTOPbIE 3aTPY/iHEHNS B MHTepIIpeTaljiy 10/1yYeHHbIX BbIBO/OB;
«OTJIMYHO» — JIEMOHCTPUPYET CBOOOZHOE U TIOJTHOe 0CBOEHHe He0OXOANMBIX YMEHUH U JIOrde CKU-CMbICTIOBBIX
CBsi3el MKy HUMU ¥ COOTBETCTBYIOIIMMH TeOpeTHUeCKUMHU TIOHSITHSIMY; PeLleHre 33yl U OTBET aKKypaTHO
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ot opMIIeHbl, BBIBO/[bI 000CHOBaHBI, /JaHa MPaBU/IbHAS U TTOJTHAsi MHTePIIpeTaryisi BEIBOJOB, CTYAEHT
apryMeHTHPOBAHHO 0OOCHOBBIBAeT CBOIO TOUKY 3peHHs], IPaBU/IbHO OTBeYaeT Ha BOMPOCHI TPero/iaBaTerIs.

JIK3aMeH

OO0yuatoITuiics UMeeT MPaBo Ha MOyYeHne MUHUMATLHOMN MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIeIIIHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTUUeCKOUM PaboThI B
COOTBETCTBHUH C TpadrKOM pa3zena 4.
OrieHKa 3a 9K3aMeH BBICTAB/ISIETCS KaK pe3y/IbTUPYIOIiasi OIleHKa 3a OTBETHI Ha [iBa BOIpoca OusieTa U 3a
pelieHue 3a7aur. O1leHKa 3K3aMeHa OTpe/ie/isieTCsi C/IeAYIOLUMU KpUTepUsIMU:
«HEYIOBIEeTBOPUTE/ILHO» — OTCYTCTBUE ITPOAEMOHCTPUPOBAHHBIX 3HAHUM Y KOMITETEHI[HH B paMKax
00pa3oBaTeNIbHOrO CTaH/1apTa (HeT OTBEeTa Ha BOMPOCHI) M/TH OTKAa3 OT OTBETA; HET y/IOB/IETBOPUTETBHOTO
OTBETa Ha JIOTIO/THUTE/TbHBIE BOTPOCHI, IEMOHCTPALMs (parMeHTapHBIX 3HAHUH B paMKaxX 00pa30BaTe/IbHOrO
CTaH/|apTa, He3HaHUe JIEKI[MOHHOTO MaTeprasa; pellieHre 3a7lauu COZeP>KUT rPyOble OIMMOKH, CTY/IEHT He
MOJKET ITPOKOMMEHTHPOBATh X0/, peIlieHus 3a/lauk, He criocobeH chopMy/MpoBaTh BLIBOALI IT0 paboTe;
«YJIOBJIETBOPUTETHHO» — TIPABUILHO aHA/TU3UPYeT, OMKChIBAeT MOHSTHS, HO I0IyCKaeT He3HAaUUTe/TbHbIe
OLIHUOKM B YCTAHOBJIEHUU JIOTMUE CKHU-CMBIC/IOBLIX CBSI3€H, HE MCIIPAB/ISASt MX TIOC/Ie JOTMOJTHUTEIbHBIX
YTOYHSTIOIIAX BOMPOCOB; TIO/IXO/] K PEIIeHHUIO 33/]aul TIPaBU/IBHBIN, HO eCTh OIHMOKU, 0hopMIIeHHe C
He3HaunTe/IbHBIMH TIOTPEITHOCTSAMH, HEeTI0/THAsi MHTepIPeTalvs BEIBOZOB, He BCe OTBETHI Ha BOTIPOCHI
TIperio/iaBaresisi IpaBUWIbHbBIE, He CIIOCO0eH WHTEePITPeTUPOBATh TIOTyUeHHbIE BBIBO/IBI;
«XOpOILIO» — IeMOHCTPUPYET MOJIHOE 0CBOEHHE HeOOXOANMBIX YMEHHUM U JIOTHUE CKU-CMBICTIOBBIX CBSI3eH
MeXXy HUMH U COOTBETCTBYIOIIMMU TeOPeTHUeCKUMH MOHATHUSAMU TT0C/Ie AOTIOHATETBHBIX YTOUHSFOIINX
BOITPOCOB; X0/ PellleHus 3a[jaull PaBUIbHBIN, eCTh He3HaUHTe IbHbIe TIOrPEeLTHOCTH B 0(hOpM/IeHUH;
TIpaBWIbHas!, HO He TT0JTHasi UHTePIIpeTalisi BbIBOJOB, CTYAEHT aeT MpaBWIbHbIE, HO He TIO/THbIE OTBEeThI Ha
BOTIPOCHI TIPeTIofiaBaTeJisi, UCITBITHIBAeT HEKOTOPBIE 3aTPYIHEHUS B MHTEPIIPeTal|K MOTyYeHHbIX BBIBO/IOB;
«OT/IMYHO» — JIEMOHCTPUPYeT CBOOOJHOE U TOJTHOe 0CBOEHHe He0OX0IMMBIX YMEHUH U JIOTHUUe CKU-CMBIC/IOBBIX
CBsi3ell MeXXly HUMU U COOTBETCTBYIOIIIUMU TeOpeTHUYeCKUMHU TTIOHSITUSIMU; pellleHre 3a/laud U OTBeT aKKypaTHO
odopM/IeHbI, BLIBOZBI 000CHOBAHbI, laHa MPaBU/IbHAS M MTOJTHASI UHTEPIIPeTalysl BLIBOZOB, CTYAEHT
apryMeHTHUPOBAaHHO 000CHOBBLIBAET CBOIO TOUKY 3PEHUSI, TPABU/ILHO OTBEUAET Ha BOIIPOCHI IIPEIo/aBaTeIsl.
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Bonpocs! K
4 - Pa3pen 1. Metop, 18 | 12 4 8 6 5 5 nuddepeHLIIPOBaHHOMY
KOHEYHBIX 3/IEMEHTOB. 3ayeTy,
Kypcosas pabora
Bonpocs! K
Paspen 2. OcHoBBI nubdepeHIMPOBaHHOMY
4 7 padotel B ANSYS. 12 6 6 0 6 101 10 3auery,
KypcoBas pabora
Paspen 3 Bormpocs! K

4 7 |l'eomeTrpuueckoe 20 | 14 6 8 6 5 5 AHd)q)epe;ﬂIgE; BAHHOMY
MO/ie/THPOBaHue. Kypcosas paGoTa
Pazpgen 4. YnpasieHue b (bengpoz:;HHOM

4 7 |maTrepuasamMM U MX 20 | 12 6 6 8 5 5 & p 3a]t-11ep y
CBOICTBaMH. Y

Kypcosas pabora
Pazpgen 5. 'enepanus uib (beBECE)I-l;IprI)Cg:;HHOM

4 7 |KOHeuHO-3/IeMEeHTHOM 20 | 12 6 6 8 15 | 15 [ peHtmp y

CeTKH. SAIETY,
Kypcosas pabora
Paspen 6. Harpysku u u cbengpzczIBI;HHOM
4 7 |rpaHUYHBbIE YCIIOBMSI. 18 | 12 6 6 6 10 | 10 [ P 3a]r41ep y
Hacrpoiiku pemareis. R
Kypcosas pabora
Bcero 3a 7 cemectp 108 | 68 | 34 34 40 50 | 50
Pa3pgen 7. UucsenHoe Kvbcosasi paGora

4 | 8 |pemenuemuobpadorka | 54 | 20 | 10 | 10 | 34 | 15 | 15 yp pabota,
pe3yaLTaToR. Bormpocel K 3k3aMeHy
Pa3pen 8.

MogemipoBanue

4 | 8 g;’:;;‘;;;‘;’;mﬁ . 36 12| 6 | 6 | 24 | 15 | 15 | Bonpocsl k sk3ameHy
KHHEMaTHYeCKHX
cBs3eil.

Pazpnen 9.

4 8 MogepoBaHue sa | 20 | 10 10 34 20 | 20 Kypcogas pabora,
Termogu3nuecKux Bonpocel K 3x3amMeHy
3ajad.

Bcero 3a 8 cemecTp 144 | 52 | 26 | 26 92 50 | 50
Bcero no aucunInHe 252 | 120 | 60 60 132 | 100 | 100
16 10859
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