





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
UNCJ/IEHHBIE METO/JABI MOJAE/IMPOBAHUSA ITPOITECCOB

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-1.1 — crocoO6HOCTh pa3pabaThiBaTh M pPeaM30BLIBATH KOMITIEKCHBIE MaTeMaTHueCKue MO/e/n
aBTOHOMHBIX MH(OPMALIMOHHBIX U YITPABJISIOLIUX CUCTEM

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1.1
3HAHUS:
MeTO/bl MO/Ie/TUPOBAHUS U aHa/IU3a CTaTUYeCKUX MPOLIeCCOB B TEXHUUECKUX CUCTeMaX;
MeTO/bl PacueTa U aHa/iu3a CTaTUYeCKUX U JUHaMUUeCKUX 3aay MeXaHUKH CIUIOIIHBIX Cpef;
MeTO/Ibl MO/Ie/TUPOBAaHMS U aHAM3a TePeX0IHBIX TIPOI[eCCOB B TEXHUUECKUX CHCTeMax;
YMeHUs:
pa3paboTKa MaTeMaTHueCKUX MO/ie/iel aBTOHOMHBIX UH(OPMAIIMOHHBIX U YTIPABJISION[UX CUCTEM;
pellieHre 3a7ia4 C UCII0/Ib30BaHNEM YHCIeHHBIX MEeTO/IOB U aJITOPUTMOB;
pellleHHe CTaTUUeCKUX U JUHAMUUeCKUX 3aad MeXaHUKHU CIUIOIIHBIX Cpefl B CUCTeMaX MH)XeHepHOro
aHan13a;
HaBbIKU:
TIPOBe/IeHNe ONTUMH3al[MH [TapAMeTPOB TEXHUUECKHUX CHUCTEM;
TpoBeZieHre KOHCTPYKTOPCKOTO aHa/In3a ZieTajiel v y3/I0B TeXHUUeCKUX CUCTEeM;
WCTIO/Th30BaHUE UMC/IEHHBIX METO/IOB ITPY MO/Ie/TMPOBAaHUU 3a/]ad MeXaHUKH CIIJIOITHBIX CPef.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmna YACJIEHHBIE METO/ABI MOJAE/TUPOBAHUS ITPOLIECCOB siBnsiercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
MOATOTOBKM 10 HarpasJieHUI0 27.04.04 YnpaeneHue 8 mexHUYecKuUx cucmemax.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeckoW  TMOATrOTOBKM  0akajaBpa M CIAY)KUT  OCHOBOM /IS OCBOEHUWS  JIUCIUTUINH:
ABTOMATU3AIINA TIIPOEKTUPOBAHUSA ABTOHOMHBIX WH®OPMAIMOHHBIX WU
YIIPAB/IAIOIIIUX CUCTEM, 3®PEKTUBHOCTbh U HAJEXHOCTbDH, YIIPAB/IEHUE IIPU
HA/IMUNAN HEOHPE,Z[EJIEHHOCTEFI, CIIYTHUKOBBIE HABUI'AIIMOHHBIE CUCTEMB],
COBPEMEHHASA TEOPUS YIIPAB/IEHUS, ITPOTPAMMHOE OBECIIEYEHUE CUCTEM
PEAJIBHOT'O BPEMEHU, IIPEJUIIVIOMHASA ITPAKTUKA, OCHOBbBI UCKYCCTBEHHOI'O
MNHTEJ/UIEKTA, OIITUYECKAA "W KBAHTOBASA OJJIEKTPOHUKA B CHUCTEMAX
YIIPABJ/IEHWUS], HAYYHO-UCCJ/IEJOBATE/IbCKAS PABOTA,
MUKPOJJIEKTPOMEXAHUYECKUE CUCTEMbI, MATEMATUYECKOE MOJE/IMPOBAHUE
OBBEKTOB UM CHUCTEM VYIIPABJIEHUS, BBICIIIAA MATEMATUKA B HAYYHbBIX
NCCIIEJOBAHUAX, MATEMATUYECKUE METO/Jbl OBPABOTKH WHD»OPMAIIUN,
METOJOJIOTYSI HAYUHBIX WCCJIEJOBAHUI, METOJbI UCIIBITAHUI ABTOHOMHBIX
NMHO®OPMAIIMOHHBIX MW YIIPAB/IAIOININX CUCTEM, OPTAHM3AIIUSA PA3PABOTOK "
UCCJIEJOBAHUN, TIPOEKTUPOBAHUE Y MOJE/IMPOBAHUE J3JIEKTPOMEXAHUYECKHNX
CHCTEM, TEOPUS IIOCTPOEHMSI BPEMEHHBIX YCTPOMCTB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Ppa3fieyioB U JUAAKTHYECKUX e JUHUL]

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCETO
BCETO
Jlekuuu

IIpakTHyeckue
3aHATUA

CamocrosTenbHas
pabora cryjeHToB

®dopmupyemast
KoMmmereHus, %

TICK-1.1

aHamuTrueckre CAE-cucremsl.

Paszpen 1. Beegenue. 1.1 Llesm, npegmer 1 3aaun Kypca. 1.2 O61iue cBefieHust 0
MO/Ie/IMPOBAHNM TeXHUUeCKHX cucTeM. 1.3 IInaHMpoBaHKe BBIYUCIUTE/ILHOTO SKCIIepUMeHTa.
1.4 KOHCTPYKTOPCKMI aHa/ U3 ¥ UMC/IEHHOe MOAeTMpoBaHue. Posib MH)KeHepHOro aHa/mM3a B
MPOEKTUPOBAHWM aBTOHOMHBIX HH(OPMALMOHHBIX U YIIPAB/SIIOIKX chcTeM. 1.5 PacueTHo-
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Paszpen 2. Moae/IMpoBaHHe ¥ aHA/IN3 CTaTHYECKUX COCTOSTHMM. 2.1 3a/jaun aHanmm3a
CTaTMYeCKHX COCTOsIHUM cucTeM. 2.2 TTocTaHOBKA 3a/lau aHa/iM3a CTaTHUeCKUX COCTOSTHUI
crcreM. 2.3 YKc/ieHHble METO/IbI PeLLeHH s CUCTeM ajirebpanuecKux ypaBHeHui. 2.4 Pelienrie
CHCTeM JIMHeIHbIX ypaBHeHHil C IeHTOUHBIMU MaTpuLiaMu. 2.5 MeTozbl peleHus
anrebpanyeckux mpobiemM cOGCTBEHHBIX 3HaUeHUH. 2.6 Unc/IeHHbIe METOABI PelleHns: CUCTeM
He/IMHeHHBIX ypaBHeHUM. 2.7 AHa/IM3 CTaTUYeCKUX COCTOSHUH IMHeHHBIX TeXHUYeCKHX
cucreM. 2.8 AHaNU3 CTaTUUeCKUX COCTOSHUI HeJIMHEeHHbIX TeXHUYeCKHX CHCTeM.

34 10

24

22

TIpOL|eCCOB TeXHUYECKUX CUCTEeM.

Paspen 3. MopenMpoBaHue ¥ aHa/ M3 JMHAMHUYeCKHX npoueccoB. 3.1 3ajauu aHanu3a
JIMHaMUYeCKUX MPOLIeCCOB TeEXHUYeCKUX CUCTeM. 3.2. Unc/ieHHble MeTOo/bl pellleHust
nuddepeHpanbHBIX ypaBHeHi. 3.3 [TorpeiHoCTH YHC/IeHHBIX METOA0B UHTErPUPOBaHHS.
3.4 YcTONUMBOCTb UMC/IEHHBIX METOZI0B MHTeTrpUpoBanus. 3.5 SIBHbIe MeTo/b!
MHTerpupoBaHusl. 3.6 HesiBHble MeTo/bl MHTerpypoBaHus. 3.7 AHa/IN3 JUHAMUUeCKUX

46 16

30

22

Paspen 4. MoaeMpoBaHHe NPOLECCOB B MeXaHHKe CIUIOLIHBIX cpef. 4.1 MareMaTiyecKuii
anmapar B B MexaHHKe CIUIOIIHBIX cpef. 3azaqu, xapakrepHsle aast ALY C. 4.2 Metog,
KOHEUHBIX 3/IeMEeHTOB B 3a7ladaX MeXaHWKM CIIOLIHBIX cpef. 4.3 MeTo/, KOHeUHbIX pa3HOCTel
B 3a/layaX MeXaHUKH CIUIOLIHbIX cpe/l. 4.4 JIMHelHbIi 1 HellMHelHbIH MPOYHOCTHOM aHa/mu3.
4.5 CranyoHapHbIi ¥ HeCcTalMOHAPHBIH TeroBol aHanu3. 4.6 Mojanbhslit aHanus ANYC.
4.7 T'apmonunueckuit anamus AUYC.
riporieccoB. 4.9 OCHOBHBIe TeOpeTHUeCKHX TOJIOKeHHsI /IS TIPOBe/leHUs] aHa/M3a
HeJIMHeHHBIX GbICTPOIPOTEKAIOIIUX MPOLleccoB GU3NKH B3pbIBa U yjlapa B CCTeMax
H“HKeHepHOro aHanusa. 4.10 MogenipoBaHye NpoLiecCoB AUHAMUKU XXUAKOCTU U rasos. 4.11
MeTop, KOHTPOJILHOTO 06BEMA B 3ajauax BBIUMC/IUTENBHOM THAPOra3oqHaMuKH. 4,12
OCHOBHBbIe TeOpeTHUeCKHX TOJIOXKeHHs /ISt TIPOBe/leHusl aHaIu3a 3a/au IMHaMUKH XKUJKOCTH
Y ra30B B CHCTeMaxX MH)KeHepHOro aHasu3a.

4.8 MogenpoBaHue HeTMHeHHBIX OBbICTPONpPOTEKAIOX

86 36 16 20

50

40

Bcero 3a 9 cemectp

180 68 34 34

112

100

Bcero no AucHyIIinHe

180 68 34 34

112

100

3.2. AyAuTOPHBII NPAKTUKYM

Ne
n/n

Homep 1 HauMeHOBaHHe
pasjesa JUCHUILIUHBI

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0nemMm,

ayp.
JacoB

Pa3zpen 1. Beegenue.

N3yuenne CAE Ansys Workbench.

Paszpen 2. MopenvpoBanue

U aHaJ/IU3 CTaTUYe CKUX
COCTOSIHUM.

W3yuenue mopynst ANSYS Static Structural.

N3yuenue momynst Ansys Steady-State Thermal.

IMpakTuueckoe 3aganue No 1. AHaIM3 TPOUHOCTH KOHCTPYKLIUA
AWNYC npu 3ajaHHBIX BHEIIIHUX BO3/eHCTBUSX.

N ==

Pa3zpen 3. MopenvpoBaHue

Ol U A [WIN|F

Y aHanu3 JUHaMUYeCKUX
TIPOLIECCOB.

—_
o

—_
—_

W3zyuenue mogynst ANSYS Transient Structural.

N3zyuenne mogyns Ansys Random Vibration.

N3yuenne mopyns Ansys Harmonic Response.

W3yuenue mopyns Ansys Modal.

N3zyuenne mogyns Ansys Rigid Body.

N3yuenue momynst Ansys Transient Thermal.

IMpaktrueckoe 3amanue Ne 2. AHanmu3 paborocrocobHOCTH
KOHCTpyKIuu ANYC nipy 3a/jlaHHBIX BHEIIIHUX BO3/eHCTBUSX.

N N e L el

12

Pa3zpen 4. MopenvpoBanue
MpOL[ECCOB B MeXaHUKe

13

CIJIOIIHBIX Cpen.

14

15

W3yuenue mopyneii ANSYS Explicit Dynamics, ANSYS LS-
DYNA.

N

W3syuenue mopynst ANSYS Autodyn.

N3yuenne mogynst ANSYS Fluent.

ITpakTtrueckoe 3amanue Ne 3. AHanmu3 paborocrocobHOCTH
KOHCTPYKIL[MU B3pbIBaTe/Isi B COCTaBe Ooerpuriaca B mporecce
B3aMMOJIEHCTBHSI C TUITOBBIMH TPErpajilaMu.

6
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16 [Mpaktrueckoe 3amanue Ne 4. Pacuet KoadduiieHTa 6
a3poJMHAMHUYEeCKOTO COTTPOTHUB/IEHHs 00BeKTa.

17 N3yuenne mopyns ANSYS CFX. 3
Bcero 3a 9 cemectp 34

3.3. CamocrosnTenbHas padora crygenra (CPC)

Homep n
Ne Oo0nemMm,
o/ |HAMeHoBaHue pasjesa Copep>kaHue yue9HOro 3ajaHus aCOB
JUCIMITTUHBI
1 |Pa3gen 1. BeepeHue. N3zyuenune CAE Ansys Workbench. 8
2 N3zyuenne monyns ANSYS Static Structural. 4
3 Paszen 2. N3yuenue momynst Ansys Steady-State Termal. 4
4 |[Mogemiposanue u [omarnee 3aganve Nel. OdopmieHre oT4yeTa 1o MpakTHUeCKOMY 6
aHa/Iu3 CTaTUUYeCKUX 3aanmio Nel.
COCTOSIHMIA. N3yueHue nepefoBOY HAyYHO-TEXHUYECKOW JIUTEPATYPHI,
5 MOCBSILLeHHOHN UYMC/IeHHBIM MeT0[,aM MOZ,e/IMpOBaHMs MTPOLIeCCOB, 10
MaremarriuyeckoMy MopenuposaHuio B CAE-cucremax.
6 W3yuenue mogysnst Ansys Transient Termal. 4
7 N3yuenne moxyast ANSYS Transient Structural. 4
8  |Pasgen 3. N3yuenne moaysasi Ansys Random Vibration. 4
9 |MogenupoBaHue U N3yuenne moxyns Ansys Harmonic Response. 4
10 |aHa/IM3 AMHaMUYeCKUX  |[3yuenue momyns Ansys Modal. 4
11  [FPOLECCoB. N3yuenne monynsa Ansys Rigid Body. 4
12 HomarHee 3amanue Ne 2. OdopmieHHe O0TUeTa o MPaKTUYeCKOMY 6
3agaHuio Ne2,
13 Homarnee 3azanve Ne 3. OdopmreHre oT4eTa 1o MpakTUYeckoMy 8
3agaHuio Ne3.
14 N3yuenne mogyns ANSYS Fluent. 8
15 |Paspen 4. W3yuenne mogynss ANSYS CEX. 8
16 MopeHpoparie N3yuenne mopynsa ANSYS Explicit Dynamics. 2
MPOL[eCCOB B MeXaHUKe
17 | cnmommex cpen. N3syuenue mogynst ANSYS Autodyn. 8
18 HowmartiHee 3aganve Ne 4. OdopmeHre 0TUeTa 10 TIPAKTUUe CKOMY 8
3a7aHnio Ne4.
19 N3yuenne mozynss ANSYS LS-DYNA. 8
Bcero 3a 9 cemectp 112
4. ®OPMbI KOHTPOJISI OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2/3| 4 |5/ 6 |78 9 10 |11 (12| 13 (14| 15| 16 17
9 O3 AP Komn | OP a3 AP Bomp. k3

YcioBHBIE 0003HAUEHMS:

[P — nuarHocTHueckasi paboTa;
[3 — nomaiHee 3ajjaHue;

Komnn — konnoksuyw;

Bonp. JK3 — BOMpPOCHI K 3K3aMeHY.

TeKyui KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIbI B
cnenyromumx dhopMax:
e UArHOCTUYECKas paboTa;
e OMaIllHee 3a/laHue;
¢ KOJUIOKBUYM,;
¢ BOMPOCHI K 9K3aMEHY.

IIpomMesKyTouHasi arTecTamusi IIPOBOAXUTCS B popMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. BabkuH, B. B. CenuBadoB. . OCHOBBI MEXaHUKH CILIOMIHBIX cpef. M.: V3a-so MI'TY um. H. 3.
Baymana, 2004, 351. pec.

2. A. B. babkun, B. U. Konmakog, B. H. OxutuH. . Ynuc/ieHHbIe METOZBI B 3a/1auaX (QU3UKU
OBICTPOIPOTEKAOIMX TpoLieccoB. M.: M3a-8o MI'TY um. H. 3. Baymana, 2006, 351. pec.

3. B. B. CenuBanoB. IIpuknaziHasi MexaHUWKa CI/IOLIHbIX cpef. T. 2 MexaHrKa pa3pylieHusi
nedopmupyemoro Tesa. M.BI'TY "BOEHMEX" um. 1. ®. YcruHoBa, 1999, a51. pec.

4. B. 1. Ko3noB. . Oco6eHHOCTH KOHCTPYKLMIA B3pbIBaTe/IbHBIX YCTPOWCTB K OoernpuIiacamM CTBOJIBHOU
apTU/UIepUU U pakeTHbIM cHapsgaMm. M.: N3a-so MI'TY um. H. B. Baymana, 2012, s51. pec.

5. B. I1. Tapacuk. . MaTematriueckoe Mo/ileTMpOBaHue TexHUUeCcKuX cucteM. MuHck: Ju3saiin [TPO, 2004,
3J1. pec.

6. K. H. Bonkog, B. H. EMe/ibsaHOB. . Belunc/iuTenbHbIe TEXHOJIOTHUY B 3a/ladax MeXaHUKU JKUIKOCTH 1
rasa. M.: ®U3MATJINT, 2012, 551. pec.

7. K.-1O. bare, 3. JI. Buncos. . Ync/ieHHbIe METO/bI aHa/IM3a ¥ MeTO/, KOHEUHBIX 3/1eMeHTOB. M.:
Crpoiiuzgar, 1982, am1. pec.

8. H. H. ®énopoga, C. A. Banerep, M. H. Tanuios. . OcHoBbl pabotel B ANSYS 17. M.: [IMK TIlpecc,
2017, an. pec.

5.2. JlorionHUTeNbHAs IUTepaTrypa Mo JUCLUIUIVHE:
He Tpebyercsi.
5.3. Ilepuoguueckue U3gaHus:

1. MogenupoBaHue U aHain3 UH(QOPMALMOHHBIX CUCTEM;
2. 'ndhopMaLiioHHO-M3MepUTe bHbIe U YTIPAB/ISIOLIe CUCTeMBI;
3. Jedopmarys 1 pa3pyliieHre MaTeprasoB.

5.4. TlepeueHb peCcypCcoB MHPOPMALIOHHO-TeIeKOMMYHHUKAIIMOHHOM ceTH "VIHTepHeT", He0OXOUMBIX /ISt
OCBOEHMsI TUCLIUII/TUHBI, 3/IEKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. http://urait.ru — OO6pa3oBaresbHas Tiardopma «FOpaiT». [/ By30B U CCY30B.;

2. http://library.voenmeh.ru — ®yngamenranssas 6nbmoreka BI'TY « BOEHMEX» um. [I.®. YcTHHOBa;

3. http://e.lanbook.com — 3BC JlaHs;

4. http://ibooks.ru — 3BC Alibykc.py - 310 60/b1110# BLIOOP aKTyanbHOM JIUTepaTyphI AJIs Baliei
OUOMMOTEKH B 3/IEKTPOHHOM BUJE;

5. http://www.tnt-ebook.ru — TNT-EBOOK - DjieKTpOHHO-0HO/IMOTeUHass cCUCTeMa.

CorpeMeHHbIe poeccroHabHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HarjuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast a/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmmoTeka Poccutickoro oHza
(byHIaMeHTaTbHBIX UCC/IeI0BaHUH.

VHdopmaLMoHHbIe CIIPaBOYHbIE CHCTEMBI:

1. Texa3kcriept — MIHGOpMAaIMOHHBIM ITOPTa/l TEXHUUYECKOTO peryiupoBanusi: HopMel, mpaBu/ia, CTaHAAPThI
PO;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - /] I'OCTos
cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMalioHHBI# TOpTaa IpaBoBOM MH(MOPMALUH.

5.5. ITporpamMmHOe obecrieueHue:

1. Matlab 2015a SP1;

2. SolidWorks 2015 R5;

3. KOMIITAC-3D V17;

4. Ansys Multiphysics 2019 Teaching Advanced;
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5. PTC Mathcad Prime 5.0.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;

2. lHTepakTHBHas [0CKa;

3. Matlab 2015a SP1;

4. SolidWorks 2015 R5;

5. KOMITAC-3D V17;

6. Ansys Multiphysics 2019 Teaching Advanced;
7. PTC Mathcad Prime 5.0.

6.3. IIpouee:

1. pabouee MeCTO TIpero/aBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHET, rpeiHa3HaueHHbIe
[I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
UYHNCJ/IEHHBIE METO/bI MOAE/IMPOBAHUSA ITPOLIECCOB

AnHoTanusa paboueii nporpaMMsl

Jucoumuimaa YACJIEHHBIE METO/bI MOJE/IMPOBAHUSA IIPOIIECCOB saBnsercs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
TOATOTOBKM MO HampasieHuto 27.04.04 YnpaeneHue 8 mexHuueckux cucmemax. JUCUWI/IMHA peau3yeTcsl Ha
tdakynerete E Opyxkue u cucrembl Boopyxenusi bBI'TY "BOEHMEX" um. [O.®. YctunoBa kadezapoii E6
ABTOHOMHBIE MTHO®OPMALIMOHHBIE N YIIPABJIAROIIWE CUCTEMBI.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1.1 criocobHOCTh pa3pabaThiBaTh U pean30BbIBaTh KOMILIEKCHbIE MaTeMaTHUeCKHe MO/ aBTOHOMHBIX
MHGOPMALIMOHHBIX ¥ YIIPAB/ISIOIAX CUCTEM.

CopeprkaHne JUCLIATIIMHBI OXBaTbIBaeT KPYT BOIIPOCOB, CBS3aHHBIX C YMC/I€HHBIMU MeTOAaMU MOJe/IUPOBaHMUs
MIPOLIECCOB, YWC/AEHHBIMM MeTOZdaMH B MeXaHUKe CIUVIOLIHBIX CpeJl, MareMaTU4eCKUM MOJeIUpOBaHueM,
YKC/IeHHBIM MOJieJIMPOBaHNeM, KOHCTPYKTOPCKUM aHa/IM30M JieTajield ¥ y3/10B aBTOHOMHBIX MH(QOPMAaLIMOHHBIX
u ynpas/stomux cucrem, CAE- cuctemamu MH)XXeHEPHOI'O aHa/Iv3a.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e JOMaIllHee 3a/laHue;
¢  KOJUIOKBUYM,;
e BOMPOCHI K 9K3aMEHY.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01as  TPY/I0EMKOCTb OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 5 3.e., 180 u. TIporpamMMoM AWCIUITHHBI

MpelyCMOTPEHbI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakTthueckue 3aHaTus (34 4.), camocTosTesnbHass pabora
cryzeHTa (112 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
UYHNCJ/IEHHBIE METO/bI MOAE/IMPOBAHUSA ITPOLIECCOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0eMKOCTb 0CBOEHHS AUCLMIIMHBI cocTaBsgeT 180 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHM, U 112 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 PexomeHjyemas 1uTeparypa prn?{ZNéKOCTB’
Paspen 1. Beepenue.
H. H. ®énopoga, C. A. Banbsrep, M. H.
HOanusnos. . OcHoBel pabotel B ANSYS 17: M.:
OMK IIpecc, 2017 (I'naBsi 1-2)
B. I1. Tapacuk. . Matemarruueckoe
MO/Ie/TMPOBaHMe TeXHUUeCKUX CUCTeM: MUHCK:
N3zyuenune CAE Ansys Workbench. [Huzaiin [1PO, 2004 (I'naBsr 1, 11) 8
B. 1. Ko3nog. . OcobeHHOCTH KOHCTPYKLMIA
B3pBIBaTe/IbHBIX YCTPOMCTB K Ooernpunacam
CTBO/ILHOM apTU/I/IePUX U paKeTHBIM CHapsiiaM:
M.: U3p-Bo MI'TY um. H. 3. baymana, 2012
(Pazgensi 1, 2)
Wroro no pa3geny 1 8
Pa3fen 2. MopeMpoBaH#e H aHAa/IU3 CTaTUYECKUX COCTOSHHH.
Nsyuenne mopyna ANSYS Static 4
Structural. K.-FO. Bare, 3. JI. BuscoH. . UncieHHbIe
N3yuenmne mogyns Ansys Steady-State METO/Ibl aHA/IN3a U METO/, KOHEUHBIX 3/IEMEeHTOB: 4
Termal. M.: Crpotinzgar, 1982 (I'naBa 7)
omaminee 3azanue Nel. OdopmeHne H. H. ®éznopoga, C. A. Banerep, M. H. 6
OTYeTa 10 MPAKTHUYeCKOMY 3aziaHuro Nel. HManunos. . OcHoBbl pabotel B ANSYS 17: M.:
V3yueHue repesoBoii HayYHO-TeXHUUE CKOM AMK Tipecc, 2017 (I'naeei 3, 4)
JIATEPaTyphl, MOCBAIIEHHOM UHUCIeHHBIM B. II. Tapacuk. . Maremarnueckoe
METOaM MOZe/IMpOBaHNS TIPOLIECCOB, MO/le/TMPOBaHHe TeXHHUECKHX CHCTeM: MuHCK: 10
MaTeMaTrueCcKoMy MO/Ie/TMPOBaHHUIO B Muzaiin ITPO, 2004 (I'nasa 8)
CAE-cucremax.
Wrtoro no pasgeny 2 24
Pa3pen 3. MopenupoBaHue H aHAaIU3 JUHAMHYECKUX MPOLIeCCOB.
N3yuenne mogynsa Ansys Transient Termal. 4
W3yuenme mogyns ANSY'S Transient B. I1. Tapacuk. . MaremaTudeckoe 4
Structural. MO/le/TMPOBaHNe TeXHUUeCKUX CUCTeM: MUHCK:
Vsyuenne mogysist Ansys Random Iusaiin [TPO, 2004 (Pa3zen 9) 4
Vibration. K.-1O. Bare, 3. JI. Busicos. . YnicieHHbIe
N3yuenue monyns Ansys Harmonic MeTO/IbI aHa/M3a ¥ MeTo/], KOHEUHBIX 3/IEMEeHTOB: 4
Response. M.: Crpotinzgat, 1982 (I'maBel 8-10)
W3yuenue mogyns Ansys Modal. H. H. ®éznopoga, C. A. Banerep, M. H. 4
Vsyuenne moayns Ansys Rigid Body. Hanuos. . OcHoBel pabotel B ANSYS 17: M.: 4
IOMK TIlpecc, 2017 (I'naBsl 3, 4)
HomarHee 3aganue Ne 2. Odopmenre 6
oTueTa I10 IIPaKTUYeCKOMY 3aJaHuto Ne2.
Wroro no pasgeny 3 30

1
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Pa3zpen 4. MopenupoBaHue NpoL[eCCOB B MeXaHUKe CIVIOLIHBIX CPef.

[HomatuHee 3aganue Ne 3. OdopmreHure
OT4eTa [0 NpaKTUYeCcKoMy 3aZlaHuto Ne3.

N3syuenue mogysnst ANSYS Fluent.

N3yuenne mopyns ANSYS CFX.

N3yuenne moxynst ANSYS Explicit
Dynamics.

N3zyuenue mogysnst ANSYS Autodyn.

[HomatuHee 3aanHue Ne 4. OcopmeHre
OTYeTa 10 TIPaKTU4YeCKOMY 3a,aHur0 Ned.

N3yuenne mogynss ANSYS LS-DYNA.

K.-}O. Bare, 3. JI. BuncoH. . UncieHHble
MeTO/bl aHa/I3a U MeTO/, KOHeUHBIX 371eMEeHTOB:
M.: Crpotiusgar, 1982 (I'naBsi 3-6)

K. H. Bosnkog, B. H. EmenbsHOB. .
BrruvcvTenbHble TEXHOMOTHY B 3aiauax
MeXaHWKU >KUAKOCTH U rasza: M.: DU3MATIINT,
2012 (I'naBer1 1-2)

B. B. CenuBaHos. [IpukiaiHasi MexaHHUKa
CIUIOHbIX cpef. T. 2 MexaHnKa paspylLueHus
nedopmupyemoro tesna: M.BI'TY "BOEHMEX"
um. 1. ®. Ycrunosa, 1999 (I'naBel 1-7)

H. H. ®énopoga, C. A. Banbrep, M. H.
IOanusos. . OcHoBEI pabotel B ANSYS 17: M.:
IOMK IIpecc, 2017 (I'naBsbl 4, 5)

A. B. Babkun, B. 1. Konnakos, B. H. OxutuH. .
YucneHHbIe METO/IBI B 3a7ja4ax (PU3UKU
ObIcTporpoTeKaroLux rporeccos: M.: M3x-Bo
MI'TY um. H. 3. baymana, 2006 (I'naBs 1-5)
B. 1. Ko3noB. . OcobeHHOCTH KOHCTPYKLUMA
B3pbIBaTe/IbHBIX YCTPOUCTB K Ooemnpurnacam
CTBOJILHOM apTWI/IEPUU U PAKeTHBIM CHapsiZiam:
M.: U3p-Bo MI'TY um. H. 3. baymana, 2012
(Pa3gesel 1-5)

A. B. babkus, B. B. CemuBaHoB. . OCHOBBI
MeXaHUKHU CIVIOIHBIX cpel: M.: U3a-so MI'TY
um. H. 3. Baymana, 2004 (I'naBs1 1-4)

Urtoro no paspeny 4

50
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YUCJIEHHBIE METO/bI MOJE/IMNPOBAHNS ITPOLJECCOB

®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 /IOMalllHee 3a/laHue;

*  KOJ/UIOKBUYM;

e BOMPOCHI K IK3aMEHY;

e 5K3aMeH.

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.

JomaiHee 3aiaHue
[TepeueHb TeM [OMaLIHUX 3a/JaHUN:
- aHa/IM3 MPOYHOCTU KOHCTPYKLMU ANY C npy 3a/jaHHBIX BHEIIIHUX BO3/eHCTBUSX;
- aHa/iu3 paboTocrnocobHOCTH KOHCTPYKLMU ANY C 1pu 3a/]JaHHBIX BHEIIIHUX BO3/IeHCTBUSAX;
- aHasm3 paboTocrnocobHOCTH KOHCTPYKLMM B3phIBaTesisi B cOCTaBe Ooernpuraca B IpoLecce B3auMOJelCTBUS C
TUIIOBBIMU Iperpasamy;
- pacueT k03 dULIeHTa a3pOJUHAMUUECKOTO COTPOTHB/IEHNST 00BEKTa;

PelieHnsi JOMallIHUX 3a[jaHWH MIPeACTaB/ISIOTCS B TIeYaTHOW MM pyKonucHOM Gopme. Kaxkzoe 3aaHre
cozepxxut 1 3azauy. 3aluTa oT4eTa MPOXOAUT B OpMe JOK/IaJa CTy[eHTa 10 BBIIIOJHeHHOH paboTe U OTBETOB
Ha BOTIPOCHI TIPeTofiaBareyisi.

OrleHKa KaueCTBa BBITIOJTHEHHS JOMAIIIHEeH paboThI OCYIIeCTBSETCS TIPENo/jaBaTesieM 10 YeThIPEXOaTbHOM
cucreme.

OrjeHKa CHWKaeTCs:

- Ha 0,5 basia ipyu HeOPE>KHOM BBITIOJTHEHUH,

- Ha 0,5 basiia Ipy HU3KOM KauecTBe Tpaduueckoro Mareprana (pacueTHbIX CXeM, TpahHKOB U TaOJIuII),
- Ha 2 6Gasia pu OIMMOKaxX B aHATUTUYECKUX U UHUCJIEHHBIX pacyeTax.

WToroBas orjeHKa 3a ioMalliHee 3ajlaHue:

- «OT/IMYHO» - TIPH CyMMe 6asiioB ot 4,5 710 5,

- «XOpOLIO» - TIpU cymMMe 6ansoB oT 4 10 4,5,

- «yIOBJIETBOPUTE/LHO» - TIPK CyMMe 0asijioB He MeHee 3.

ITo pe3ynbTaTam ciaul 00yJaroMMCs JOMAIITHeTo 3ajaHus TPerofaBaTesib BBICTAB/IsIET OL[eHKY COTVIacCHO
BbIIIIeYKa3aHHBIM KPUTEPUSIM, TIPH 3TOM KOHTPOJIbHOE MePOTPHUSATHe CUNTAETCS YCIIeTHO POUJeHHbIM B
C/lyuae TIoTyueHust 00yUaroI[UMCS OI[eHKU He HIDKE, UeM «Y/[OB/IETBOPUTEIHLHO.

KonnokBuym

ITpoBoauTcs B ycTHOM dopme. Ha KOJIIIOKBHYM BBIHOCHTCS YacTb Marepuana AuddepeHIMpoBaHHOTO
3auéTa; Ol[eHKa 3a KO/UIOKBUYM YUUTHIBATCS TIPY BBICTAB/IEHUH OI[eHKH 110 UTOTaM AudepeHIIMpOBaHHOTO
3auéTa.

OTBeT OLleHMBAETCS TIPeTofaBaTesieM 1o YeThIPEX0a/IbHON CHCTeMe; OLIeHMBAIOTCSI KOPPEKTHOCTD U MOJTHOTa
OTBeTa.

O1leHKa BBICTaB/ISI€TCS COIVIACHO CJIeYIOIIUM KPUTePUsIM:

«OTJIMYHO» - ITyOOKOe yCBOeHHe MaTepuaria - IoJiHbIe, T0C/Ie[joBaTe/IbHble, TPAMOTHBIE 1 JIOTHYeCKH
M3/1araeMble OTBETHI TIPH BH/[OM3MeHEeHHH BOTPOCa, IPaBUIbHO 000CHOBAHHBIE PelleHHs], BlafieHue
Pa3sHOCTOPOHHUMM HaBbIKaMH U IIpUEMaMU;

«XOpOIIIO» - 3HaHWE TPOrPaMMHOT0 Marepuasa - TPaMOTHOe U3JIoKeHHe, Oe3 CylieCTBeHHBIX HETOUHOCTel B
OTBeTe Ha BOIPOC, TIPaBU/IbHOE MPUMeHeHHe TeOpeTHUeCKUX 3HaHUM, BiajieHre HeoOX0AUMBIMU HaBbIKAMH
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TIPY BBITIOTHEHUH TTPAKTUYeCKUX 3a71ay;

«YIOBIETBOPUTE/ILHO» - YCBOEHE OCHOBHOTO MaTepHaJia - TIpU OTBeTe JIOMYCKAKTCS HETOUHOCTH,
HeJI0CTaTOYHO TpaBU/IbHbIE (POPMYIUPOBKH, HapyllleHHe TI0C/ie[loBaTeIbHOCTH B U3/I0’KEHUU MaTepuara,
3aTpy/iHeHUs B BLITIOJTHEHUU TTPAKTUUeCKUX 3a/JaHul;

«HEeyIoB/IETBOPUTEBLHO» - He3HaHWe MaTepualia, TIPH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPy/IHEHHS IPU
BBITOJTHEHUH TIPAaKTHUYeCKUX PaboT.

ITo pe3y/nbTaTaM cZiauu 00yUaroMMCcs KOJUIOKBUYMaA TIperofiaBaresib BBICTABIISET OL[eHKY COIJIaCHO
BbIIlIeYKa3aHHbIM KPUTEPUSM, IIPY 3TOM KOHTPOJIbHOE MePONpUATHE CUNTAETCS YCIeLIHO NPOleHHbIM B
CJlyyae TIOyueHUst 00yUaroLMCsl OLieHKU He HIKe, UeM "yJOBIeTBOPUTENBHO .

[TepeueHb BOTIPOCOB, BEIHOCUMBIX Ha KOJIJIOKBUYM, TPUBEAEH B MaTepranax yuyeOHO-MeTO[UUeCKOTO
KOMIT/TeKca.

Bormpocsl K 3K3aMeHy
ITepeueHb BONPOCOB, BLIHOCHMBIX Ha 9K3aMeH, MPUBe/IEH B MaTepHasax yueOHO-MeTouueCcKoro
KOMITTeKCa. Borpocsl, BBIHOCHMBIE Ha 9K3aMeH, 0(hOpMIISIFOTCS B BHje OumeTa.

JK3aMeH

OO0yuaroIuics UMeeT MpaBo Ha Mo/yueHue MUHUMA/TbHOM TOI0KUTE/TbHOM OLIEHKH MPH YCIOBUU
YCITEIITHOTO MPOXOKAEHUS TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUECKOU paboThI B
COOTBETCTBUH C TpadmKOM pa3zena 4.

Borpock K 3k3aMeHy 0OpMIISIFOTCS B BU/le OuieTa. buseT BK/touaeT B cebs jBa TeOPeTHUECKHX BOMPOCA U
MpaKkTHUeCKoe 3aJjaHue.

Or1eHKa BBICTAB/ISIETCS COTVIACHO CJIEYIOIUM KPUTEPHSIM:

«OTJINYHO» - ITyDOKOE YCBOEHHE MaTepuasa - To/IHbIe, 0C/e/J0BaTe/IbHbIe, TPAMOTHbBIE U JIOTHYE CKU
v3/1araeMbie OTBeThI MPY BUAOU3MEHEHHH BOTIPOCa, PaBUIbHO 000CHOBaHHLIE PeLleH s, BiajieHre
Pa3sHOCTOPOHHUMM HaBbIKaMH U IIpUeMaMy;

«XOpOIIIO» - 3HAaHWE NMPOTPaMMHOT0 Marepuasa - TPaMOTHOe U3JIoKeHHe, 6e3 CyllieCTBeHHBIX HETOUHOCTeH B
OTBETe Ha BOIPOC, TIPaBU/IbHOE MPUMEHeHHe TeOPeTHUeCKUX 3HAHUM, B/lajieHre HeoOXOAUMBIMU HaBbIKaMy
TIPY BBITIOTHEHUH TTPAKTUYEeCKUX 3a71ay;

«YIOBIETBOPUTE/ILHO» - YCBOEHe OCHOBHOTO MaTepHaJia - TIpU OTBeTe JIOMyCKAITCS HETOUHOCTH,
He/J0CTaTOYHO IPaBU/IbHBIE (OPMY/IMPOBKH, HapyILLIEHUe TT0C/Iel0BaTeIbHOCTH B

W3JI0)KeHWU MaTepuaa, 3aTpyHeHMs B BbIMOJIHEHUH MTPaKTHUYeCKUX 3a/laHui;

«HEeyIoB/IETBOPUTEHLHO» - He3HaHWe MaTepuala, TIPH OTBeTe BO3HUKAIOT OLIMOKH, 3aTPy/AHEeHNs TIPU
BBITTOJTHEHUM TIPAaKTHUYeCKUX PaboT.

[TepeueHb BOMIPOCOB K 9K3aMeHY MPUBE/IEH B MaTepraaxX yueOHO-MeTO[UUeCKOTO KOMILIeKCa.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3/ie/ioB 1
JUJAKTHUECKUX eJUHHILY

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAKTHOM

tdopme

BCEI'O
Jlekipuu
IIpakTHueckue

3aHATHUA

CamocTrosiTelbHanA
paboTa CTyAeHTOB

dopmupyemas
KoMmeTeHusA, %

IICK-1.1

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJJCTBA

Pa3pen 1. Beegenue.

14

Bompocs! K
JK3aMeHy,
Kosnnoksuywm,
HomaliHee
3aj,aHue

Paszpgen 2. MopenupoBaHue U aHa/IN3
CTaTHYEeCKHX COCTOSTHUIM.

34

10 6 4

24

22

HomaiHee
3a/jaHue,
Bormpocs! k
3K3aMeHy,
KonnokBuym

Pazpgen 3. MopenupoBaHnue U aHa/Iu3
AVHAMHUYEeCKUX MPOLeCcCoB.

46

16 8 8

30

22

HomariiHee
3a/iaHue,
KonnokBuywm,
Bonpocs! K
9K3aMeHy

Pa3pen 4. MopenupoBaHue
TPOLIeCCOB B MeXaHHKe CIVIOIIHBIX

cpen.

86

36 | 16 | 20

50

40

Bompocs! K

JK3aMeHy,

HomaiHee
3a/jaHue

Bcero 3a 9 cemectp

180

68 | 34 | 34

112

100

Bcero no gucuuIinHe

180

68 | 34 34

112

100
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