Paboyas nporpamma AncUMNINHbI
MogenMpoBaHme NpPoLLeCCOB MEXaAHNYECKO N PU3NKO-TEXHUYECKO 06paboTKM

1. BHewHWe TpeboBaHUs

Tabnmya 1.1

KomneTeHUnn

pynna =
MHAnKaTopbl LOCTVXKEHNA KOMIMETEHUUI

KomneTeHums ®IOC: OlMK.1 cnocobHOCTb Hay4YHO 060CHOBAHHO OLeHMBATL HOBbIE
peLleHus B 06/1aCTV NOCTPOEHUS U MOLENMPOBAHMS MaLLVH, NPUBOAOB, 060pYA0BaHMS,
TEXHO/IOrMYECKNX CUCTEM U CNeLMannu3npoBaHHOro MaliMHOCTPOUTESIbLHOTO
060pyi0BaHUA, & TaKXKe CPefCTB TEXHOMIOrMYECKOr0 OCHALLEHWS MPOM3BOACTBA

KomneTteHums ®TOC: OlMK.3 cnocobHOCT hOpMMPOBATH U apryMeHTUPOBAHO
MpeACTaBNATbL HAYYHbIE TUNOTE3b!

2. TpeboBaHua HI'TY K niaHMpyemMbIM pesysibTaTam 00yyeHUsi, COOTHECEHHbIM C
NHAMKATOpaMu LOCTUXKEHNS KOMMETEHLWNI

Tabnuua 2.1

VHAMKaTOPbI AOCTUXKEHWS KOMMETeHLMI POPMbI OpFaHI3aLMK

Pe3ynbTaTbl 06y4eHnst 3aHATUI

OrMK.1.32 3HaTb KpUTEPUM OLIEHVBAHWS HOBbIX PeLLEHWiA B 061acTu nocTpoeHus 1 | CamocTosTenbHasa paboTa
MOJEeNVMpoBaHMa MaLlvH

OrK.1.32 3HaTb KPUTEPUM OLEHMBAHWS HOBbIX PELLIEHWIA B 06/1aCTM MOCTPOEHMS 1 | CamMoCTOsITeNIbHAs paGoTa
MOZEMNPOBAHNS MALLIVH

OrK.1.32 3HaTb KpUTEPUM OLIEHVBAHS HOBBIX PELLIEHNWIA B 06/1aCTM MOCTPOEHMS 1 | CamMoCTosTeNIbHAsA paGoTa
MOZEIMPOBAHNS MALLIVH

OrMK.3.31 3HaTb CNoco6bl NOTBEPXKAEHUA MCTUHHOCTY TMNOTE3bI CamocTosiTe/NbHas paboTa
OrMK.3.31 3HaTb CNoco6bl NOTBEPXKAEHUA UCTUHHOCTY TMNOTE3bI CamocTosTeNbHas paboTa
OlK.3.31 3HaTb CNOCO6bI NOTBEPXKAEHWSA UCTUHHOCTM FMNOTESbI CamocTosiTe/nlbHas paboTa
OlK.3.31 3HaTb CNOCO6bI NOTBEPXKAEHWUS UCTUHHOCTW FMNOTESbI CamocTosTeNlbHas paboTa

3. CofepxkaHuve 1 CTPYKTypa ANCUUNIINHbI

Tabnmuya 3.1
N3 HuX B NHanKaTopb!
TeMmbl 415 Yach! |hopme npax. | ATVERE | ocreima | Yue6Has QesTeNbHOCTb
CalVIOCTOFITefIbHOFO Vl3yqu Vlﬂ no’qr_‘ yac. (bOprl' vac. KOMneTeHLU/II}'I

CemecTp: 4

AvpakTuyeckas eguHuua: MogenmpoBaHue NPoLECcCoB MeEXaHNYECKOM U IU3NKO-TEXHNYECKOI
06paboTKK

O3HakomMneHwve ¢
1. Mogenu n mofienmpoBaHue. OCHOBHbIMW MOHATUAMM
OCHOBHbIe NOHATUA NpoLecca OMK.1.3-1.2 | MaTeMaTn4eckoro
MOAEe/IMPoBaHuA. 30 0 0 OI'IK. 3' 3_1' 1’ MOZeNIMpoBaHns NPOoLIeCCoB
Knaccugpukaums mogenei. T 7T InpoTekatoLmx npu
Mofo6ue B MoLeMpOBaHUN. (PM3NKO-TEXHNYECKOIA
06paboTKe MaTeprasos.




2. O6uwwme Bonpockl
MOZeNnpoBaHne NpPoL,eccoB
MeXaH14eCcKoi 1
(PU3MNKO-TEXHUYECKOV
06paboTKN.
MogenvposaHue TenIoBbIX 30 0 0
AB/IEHUI B TEXHONOTNYECKNX
npotieccax. MogenvposaHue
AedopMaLMOHHbIX NPOLLECcCoB
B TEXHONIOMMYECKNX
npotieccax.

OlMK.1.3-1.2,
OrnkK.3.3-1.1

O3HaKoM/EeHME C 06LLUMU
BOMpocamMun MoAeNMpoBaHmus
MPOLLECCOB MEXaHWNYECKO 1
(hM3NKO-TEXHNYECKOIA
06paboTKM.

3. TexHONorn4eckunii npotecc
Kak 06beKT MOAeNNPOoBaHUS.
Mogenv npv NPoeKTMpoBaHU
TEXHOMOMMYECKMX NPOLLECCOB.
Mogenu npu onTMMKU3aLKm
TEXHOOMMYECKMX NPOLLECCOB.
YyBCTBUTENLHOCTL MOAENEN K
CNyYaiHbIM OTK/IOHEHUAM.

30 0 0

OlnK.1.3-1.2,
OrnkK.3.3-1.1

3yyeHne TeXHONOrNYeCKNX
MPOLLECCOB MEXaHNYECKOM 1
(hM3MKO-TEXHNYECKOIA
06paboTKK KaK 06beKTa
MOZJENNPOBaHNS.

4. MNprMeHeHe METO0B
MOZenMpoBaHmns K
KOHKPETHLIM MpoLeccam
MeXaH14ecKoi 1
(hM3MKO-TEXHNYECKOW
06paboTKu.

MogenuposaHue npouecca
YNbTPa3ByKOBOI0
NNacTNYecKoro
nedopMUpoBaHNA Mo cxeme
Y30. MogenvposaHue
HanpsKeHHO-AeopM1pPoBaHH
0ro COCTOSIHWA AeTanein npu 30 0 0
Y/IbTPa3ByKOBOM
NMOBEPXHOCTHOM
NNacTUYeCcKom
AethopmmnpoBaHuun.
MogaenupoBaHu1e nasepHoro
NMOBEPXHOCTHOIO
TEPMOYMNPOYHEHMS.
MogenuposaHue npoLieccos
(hopmmpoBaHus
HanpskKeHHO-AehopMMUPOBaHH
0ro COCTOSIHWS Mpu

MOBEPXHOCTHOW 3aKasike.

OlMK.1.3-1.2,
OrnkK.3.3-1.1

O3HakoMeHre ¢ MeTo4amu
MOZeNnnpoBaHus
KOHKPETHbIX NMPOLLeCCcoB
MeXaH14ecKow un
(hM3NKO-TEXHNYECKOIA
06paboTKM.

AvpakTryeckas eanHmua: KomnbloTepHbIe TEXHOMO0rMK Npn

MOZIe/TMPOBaHNM MPOLLECCOB

MeXaHNYeCKON N (PU3NKO-TEXHNYECKOM 06paboTKN MaTepUasioB.
5. Bo3MOXHoCTU

O3HakomMneHwve ¢
CreLmannm3mpoBaHHOro

BO3MOXHOCTAMM
MpPOrpaMmHOro o6ecneyeHus

CcreLmann3npoBaHHoro
npu MOLeMpPoBaHNA

o nporpamHoro obecneyeHms

NPOL,EeCCOB MEXaHNYeCKOn 1 29 0 0 OlK.1.3-1.2, 4 MOAEMDOBAHMS
(PM3MKO-TEXHNYECKOI OnK.3.3-1.1 |~ AeAMD

06paboTKN MaTEPMAsIOB.
CAE cuCTEMbI 0TEYECTBEHHbIX
N 3apyO6eXKHbIX

NPOVN3BOANTENEN.

MpoL,eccoB 1 ero
NPYMEHEHME Npu
PacCMOTPEHUM KOHKPETHbIX
BN0B 06paboTOoK.

AVaaKTyecKasi eaMHMLA: camMocTosiTe/IbHasi paboTa CTyeHTOB




6. OTYET N0 CaMOCTOATE/IbLHOW

paboTe CTy/AEHTOB 30 0

CamocTosTenbHas paborta
CTY/EHTOB 3aK/Ho4aeTcs B
HarnumcaHmu (cocTaBieHnN)
KOHCMEKTa Mo Bornpocam
MTOrOBOW aTTecTauum
(3aueTa)

- paboTa cunTaeTcs He
BbIMO/IHEHHOW, eCn B
KOHCMEKTE OTPaXKeHO MeHee
25 % 0TBETOB Ha BOMpOCHl,
OLIEHKa COCTaB/SET MEHee
40 6annoB.;

- paboTa cunTaeTcs
BbIMO/IHEHHO Ha
MOPOroBOM YPOBHE, €C/N B

OIK.1.3-1.2, |KoHCneKTe oTpaxkeHo 25 % -
OrMK.3.3-1.1 |50 % oTBeTOB Ha BONPOCHI,

oueHka coctaeniset 40 - 58
6ansos;

- paboTa cunTaeTcs
BbINOSHEHHOW Ha 6a30BOM
YPOBHE, €C/IN B KOHCMEKTe
oTpakeHo 50 % - 75 %
OTBETOB Ha BOMpPOCHI,
OLleHKa cocTaenseT 59 - 73
6ansnoB;

- paboTa cunTaeTcs
BbIMOMIHEHHOM Ha
MpPOABVMHYTOM YPOBHE, ecnu
B KOHCIMEKTe OTPAKEHO 75
% - 100% oTBETOB Ha
BOMPOChI, OLIEHKA
cocTaBnset 74 - 80 6annos

3.2 CamocToATeIbHaa paboTta 0by4aroLLerocs

Tabnmya 3.3
o VIHAnKaTopb| Yacbl Ha Uacbl Ha

Ne Buabl caMoCcToATENbHOW PaboThl JOCTKeHUA

< |BbIMO/IHEHME |[KOHCYNbTaL N
KOMMeTeHLnM

CemecTp: 4
OMkK.1.3-1.2,0
1 | [ononHuTenbHasa yyebHas aesaTenbHOCTb MK 33-11 0 0

. OpraHu3aums caMocToATeNbHOM paboTbl CTyAeHTOB HOBOCMOMPCKOr0 rocy4apCTBEHHOIO TEXHUYECKOIO
YHUBEpPCUTETA : METOAMYECKOe PYKOBOACTBO / HOBOCKG. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. HO.
CypHuHa]. - Hoocmbupck, 2016. - 19, [1] c. : Tabn.. - Pexxkum goctyna:

http://elibrary.nstu.ru/source?bib_id=vtls000234042

2 |lMNopgroToBka K aTTecTaummu

OrnkK.1.3-1.2,0
MK.3.3-1.1

21 21

. OpraHu3aums caMocTosATeNbHOM paboTbl CTyAeHTOB HOBOCMOMPCKOro rocy4apCTBEHHOrO TEXHUYECKOI0
YHUBEpPCUTETA : METOAMYECKOE PYKOBOACTBO / HOBOCMOG. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. HO.
CypHuHa]. - Hoocmbupck, 2016. - 19, [1] c. : Tabn.. - Pexxkum goctyna:

http://elibrary.nstu.ru/source?bib_id=vtls000234042

3 |CamocToATeNbHOE M3YUeHNe TEOPETUHECKOTO
MaTepuana

OrkK.1.3-1.2,0
MK.3.3-1.1

172 0




CTyLeHT u3yyaeT TeMbl, MpuBeAeHHbIe B Tabnmue 3.1 : OpraHm3aums caMoCcToATe/IbHON paboThbl CTYAEHTOB
HoBoCMOGUPCKOro rocyaapCTBEHHOr0 TEXHUYECKOr0 YHUBEPCUTETA | METOLNYECKOE PYKOBOACTBO /

HoBocunb. roc. TexH. yH-T ; [cocT.: HO. B. HuknTuH, T. KO. CypHuHa]. - HoBocubmpcek, 2016. - 19, [1] c. :
Tab/.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

3.3 TexHorsorus oby4veHns

[lns opraHn3aLmm 1 KOHTPONA CaMOCTOATENbHON PaboThbl 00YYaOLLMXCS, a TakXKe NPOoBeAeHNs
KOHCY/IbTaUui NPUMEHSHOTCSH MH(POPMaLMOHHO-KOMMYHUKALMOHHbIE TexHosorum (taén. 3.4).

Tabnvua 3.4
JeaTenbHoOCTb VHdopmaLMoHHO-KOMMYHUKaLMOHHbIE TEXHOMOM 1K
VIHdopmumposaHme Moptan HI'TY
KoHCynbTUpoBaHme e-mail:x.raximyanov@corp.nstu.ru
Eniil\gsw:nHoge y4ebHbIX 36C

4. NpaBuna aTTecTauum 0byyaroLmxca no UCLUUNINHE

[ns atTecTaumm obyyaroLwmMxca no AUCLMNIMHE UCMONb3YeTCsA 6anbHO-PENTUHIOBasA CUCTEMA
(BPC), no3BonstoLLas BbICTaBMSATb OLEHKM M0 TPaAWLMOHHON LWKane n 15-ypoBHeBoi ECTS.

Kpatkas nHhopmauums o BPC npusegeHa B 1a6n. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUbI feATeIbHOCTU 06y4yatoLLmMxcs 62 MakcrManbHbI 6ann
CemecTp: 4
Camocmosmenvroe uzyyeHue meopemudecko20 Mamepuaid: 40 80
3auem: 10 20

KoHTponupytoLme MaTepuasbl (CIMCOK BOMPOCOB) NPMUBOAATCA B "OpraHu3auus caMocTOATeNbHOM paboThbl CTy/ieHTOB HOBOCMGUPCKOrO roCcyapCTBEHHOIO
TEXHUYECKOTO YHMBEPCHTETA | METOANYECKOE PYKOBOACTBO / HoBOCMG. roc. TexH. yH-T ; [cocT.: FO. B. HukutuH, T. FO. CypHuHa). - HoBocmbmpcek, 2016. - 19, [1] c. :
Ta6n.. - Pexkum foctyna: http://elibrary.nstu.ru/source?bib id=vtls000234042"

B Tabnuue 4.2 npeCTaBNEHO COOTBETCTBME (HOPM KOHTPO/S 3asBNsieMbIM TPEGOBAHMAM K
pe3ynbTaTam 0CBOEHUSI AUCLUMINHBI.

Tabnuuya 4.2
dopmbl
Kogbl P
o KOHTpONA
KOMMeTeH I/IH,qm KaTopbl AOCTMXXEHUNA KOMMNETEHLU NN
unn 3aver
OMK.1 OrlK.1 32. 3HaTb KPUTEPWM OLLEHMBAHMS HOBbLIX PELUEHNMI B 061aCTU NOCTPOEHMS N MOAE/IMPOBaHNSA +
"~ |mawmH
OrlMK.3 |OrlK.3 31. 3HaTb cnoco6bl NOTBEPXKAEHUA UCTUHHOCTM FMMNOTE3bI +

OueHOYHbIe cpeacTaa No gucumnanHe "MogenmpoBaHme NPoLeccoB MeXaHNYeCKon 1
(hM3NKO-TEXHMYECKO 06pabOoTKN™ BXOAAT B COCTaB (POHAA OLEHOYHbLIX CPEACTB N0 MOAY/HO
(npunoxeHne Ne 1 K pabouein nporpamme).

5. Jlutepatypa

OcHoBHas nuTepaTypa

1. Bap6oteko A. 1. OCHOBBI TEOpUH MAaTEMAaTHYECKOTO MOJAETUPOBAHMUS : [y4eOHOE mocooue ais
By30B]| / A. U. Bap6oteko, A. O. ['mageimkus. - Crapsiii Ockoi, 2008. - 210 c. : wr., Tabm.




2. Moaenuposanue cucteM : yueOnuk / [C. V. [IBopeukuii u ap.]. - M., 2009. - 315, [1] c. : u.,
Tadm1.

3. EmenbsaoB C. I'. Teopus pe3anus: MaTeMaTHYeCKOEe MOAEIMPOBAHNE U CUCTEMHBIN aHATU3 :
monorpadus / C. I'. Emenssinos. - Ctapsrii Ockon, 2014

4. snukos C. 0. OcHOBBI KOHEUHO-3JIEMEHTHOTO MoaeaupoBanus B cucreme ANSY'S : yueGHoe
nocooue / C. FO. UBnukos ; HoBocu®. roc. TexH. yH-T. - HoBocuOupck, 2007. - 66, [1] ¢. : ui.. -
Pexxum moctyma: http://elibrary nstu.ru/source?bib_id=vtls000077935. - MaHOBanmoHHas
oOpazoBarensHas nporpamma HI'TY "Bricokne Texnomorum".

5. OBC IPRbooks [21ekTpoHHBII pecypc] : 31eKTPOHHO-OMOIMOTEUHAs CHCTEMA.
[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3arm. ¢ skpana.
6. OBC IPRbooks [21ekTpoHHBIN pecypc] : 37eKTPOHHO-OMOIMOTEYHAS CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www.iprbookshop.ru/. - 3arn. ¢ skpana.

7. OBC IPRbooks [2nexTpoHHBIN pecypc] : 37eKTPOHHO-OMOIMOTEYHAs CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www .iprbookshop.ru/. - 3aru. ¢ skpana.

8. OBC IPRbooks [DnekTpoHHBIil pecypc] : 31eKTPOHHO-OMOIMOTeYHAs! CUCTEMA. -
[Poccus], 2010. - Pesxum moctyna: http://www .iprbookshop.ru/. - 3aru. ¢ skpaHna.
JlononHMTeNbHas IMTepaTypa

1. AagpueBckuii b. P. DnemeHThI MaTeMaTH4eCKOTO MOAETUPOBAHUS B POTPAMMHBIX Cpeaax
MATLAB 5 u Scilab / b. P. Auapuesckuii, A. JI. ®paakos. - Caukt-IlerepOypr, 2001. - 286 ¢. :
ul.

2. Bacos K. A. ANSYS B npumepax u 3agauax / K. A. bacos. - M., 2002. - 223 c. : ui.

3. BBenenne B MaTeMaTHUECKOE MOETUPOBaHUE . yueOHOe mocobue ajst By30B / [B. H. Amuxmun
u ap.] ; mox pex. I1. B. Tpycosa. - M., 2000. - 332 c. : m.

4. berukos F0. A. PacueT maTemMaTHuecKuX MOENel TUHAMHUYECKUX CHCTEM
AQHAJTUTHYECKH-YHUCIIEHHBIM METOIOM : MOJETH C COCPEIOTOUEHHBIMU U PaCIpeeIeHHBIMU
napaMeTpamMu : riepexoausie u nepuoanyeckue pexxumsr / FO. A. Berukos, C. B. [llep6akos ;
C.-IletepO. roc. amekTporexH. yH-T uM. B. W. YnesHoBa. - CI16., 2010. - 379 c. : Tabmn., u.

5. Korensuukos B. A. TIporecce! mepeHoca B MPUCTEHOYHBIX C10six mia3mel / B. A. KorensHukoB,
C. B. Yapnanos, M. B. Kotenpaukos ; Hayd. ieHTp HeMMHETHOM BOJTHOBOM MEXaHUKU U
texHojorun.- Mocksa, 2004.- 420, [1] c. : m.

6. Tnectporckuii FO. H. Marematndeckoe MonenupoBaHue mmia3Mel. - M., 1993, - 335 ¢. : ui.

7. Madenci E. The Finite Element Method and Applications in Engineering Using Ansys®
[electronic resource] / / by Erdogan Madenci, Ibrahim Guven. - Boston, MA :, 2006. : v.: digital //
Springer e-books. - Pesxxum moctyma: http://dx.doi.org/10.1007/978-0-387-28290-9

6. MeToanuecKoe 1 NPorpaMMHoe o6ecneyeHmne, MHOPMALIMOHHbIE TEXHOOM K

6.1 MeToauyeckoe obecrneyeHme

1. Opranu3zamus caMOCTOSATEIbHOI paboThI cTyAeHTOB HOBOCHMOMPCKOT0 rocy1apCTBEHHOTO
TEXHUYECKOT0 YHHBEPCUTETA : METOAMUECKOe pykoBoacTBo / HoBocub. roc. TexH. yH-T ; [cocT.: O.
B. Huxkurtun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] c. : Tabm.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_i1d=vtls000234042

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecrneyeHme
1 IIporpaMMHBIif KOMITIEKC /IS MOAETUPOBAHUS TEXHOIOTMUYECKHX MTPOLECCOB B MUKPO- U
HaHoanekTpoTexHuke Ansys 11.0 ANSYS Inc ANSYS ACADEMIC Mechanical HPC
2 Ha0Op MHCTPYMEHTOB HHKeHepHOTo MoaeaupoBanuss ANSYS Ansys Academic Research
3 OC mst mpuMeHeHus Ha cepBepax Microsoft Windows
4 IlporpamMma aBTOMAaTH3alMK Hay4YHO-TeXHUYecKnX Berauciaenuniit MathWorks MATLAB
5 Tlaket oducHbix mpunokeruii Microsoft Office



6 MathCAD - 3to nHTErpHpOBaHHas CUCTEMA TPOrPAMMHUPOBAHHUS, OPUEHTUPOBAHHAS HA
MPOBEIEeHIE MaTeEMAaTHYECKUX U HH)KeHepHO-TexHnYeckux pacuetos. PTC MathCAD

6.3 NHhopMaLyoHHble TEeXHONOornm

IMpwu oCyLLECTBNEHMM 06pa30BaTe/IbHOIO NPOLIECCA MO AUCLMMN/IMHE NMPUMEHSIOTCS 3N1EMEHTI
[VCTaHLIMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMUIA, a TakKXKE CUHXPOHHOFO U aCUHXPOHHOIO
B3aMOAEVCTBIS B 3/1IEKTPOHHOI MH(hOpMaLIMOHHO-06pa3oBaTebHOl cpeabl HITY.

7. MaTepunanibHO-TEXHNYECKOE obecrieveHwue

KomnnekT 060pyAoBaHus

Ne

HanmeHoBaHue

Ha3HaueHue

1

KoMnbtoTepHbIN Knacc

nabopaTopHble paboThbl




