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1. OBIIASI XAPAKTEPUCTHUKA ITPOT'PAMMBI

1.1. ITens peann3zanyuy NporpaMmsl

®opMupoBaHHE NPOPECCHOHAIBHEIX KOMIETEHIHH, HEOOXO0MMEIX JUIS PEIICHHS Hay9YHO-
HCCIIEIOBATENIBCKUX 3a/ad, BKIIIOYAsl PacdeTHO-IKCIICPUMEHTAJIBHBIE C HCIIOJIB30BaHHEM IIpO-
rpaMmHOTr0 Kommekca Comsol Multiphysics.
IIK-1 — npuMeHATs METO/IbI MaTEMATHYECKOI'0 M KOMIIBIOTEPHOTI'O0 MOJECIHPOBAHUS B MPO-
necce npodecCHOHAIBHON JesATeNBHOCTH.

1.2. IlianApyemMbIe pe3yIbTAThI 00yYeHHst

B pesynerare OcBOE€HHMS IpOrpamMMbl OOYYaIOIIMICH MOJIKEH HNPHOOPECTH CIICAYIOLIHE
3HaHMS, YMEHHS U HABBIKHA, HEOOXOMMBIE U1 Ka9ECTBEHHOI0 ()OPMHPOBAHHUSA YKa3aHHEIX IIPO-
(becCHOHANBHBIX KOMIIETEHIHIA:

KomneTeHuun Pesynbrartel obyueHus

HO-HUCCICN0BATC/ILCKHX 3aaa4

3HATD: pacueTHbI€ W YKCIICPHMEHTAIbHbIE METOIbI HEOOXOMHUMBIC U MOACIMPOBAHUS Hay4-

IK-1
MaTeMaTH4Y€CKOro annapara

YMETb: dopMynupoBath HayuHO-HMCCIICIOBATENLCKYIO 3aJayy C HCHOJAb30BaHHEM (U3MKO-

Comsol Multiphysics

BJIAJJETD: HaBbIKaMH IIOCTPOEHHA KOHEYHO-3JIEMEHTHBIX MOJEJNeil B IPOrpaMMHOM KOMILICKCE

1.3. Kareropus caymareseil 1 TpeGoBaHHS K YPOBHIO MOJr0TOBKH NOCTYNAKIIEro HA
obydyeHme

Hacrosimas nporpaMma npeHa3sHaveHa Julsl IIpero/iaBareliei, aCIIMPaHTOB, YYCHbIX.

1.4. ®opma 00yvenusi: O9Has.

1.5. ®opma 10KyMEHTa, BEIIABAEMOI0 110 Pe3Y/JIbLTATAM OCBOECHHS IPOrPaMMBbI

Y 10CTOBEPEHHE O MOBBINICHUH KBATH(PUKAIIHH.

1.6. TpynoemkocTs nporpammsi: 18 yac.

2. COAEPXXAHHUE IMPOI'PAMMbI

2.1. YueOHBIH J1aH
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IIpumeuanue. Jatel oOyueHus OyayT onpeaeneHsl B pacliMCAHUM 2aHATHIH Mpu HaGope IPyIsl Ha
obyueHue.

3. PABOYME ITPOI'PAMMBI JUCIATIIAH

3.1. Pabouasi nporpamma qucnunnnabl «OcHoBel pa6oTsl B Comsol Multiphysics»

3.1.1. Coaep:xaHHe TEOPETHYECKOH YacTH

Koui-o
Ne n/mt HanmenoBaHMe U KpaTKoe coJepiKaHHe
4acoB
1. |Brenenue IIK Comsol Multiphysics: MuTepdeiic nons3osatens, onpeneneHus, reo- 1
METpPH:, MaTepuaibl, GHU3HYECKHE HHTEPOHEHChl, CETKH, UCCIIEIOBAHUS, Pe3yILTaTHI,
cpeacTsa paspaboTKu NpHIoKEHHH
2. |Moaenu matepuanos: Ynpyrue, runepynpyrie, BA3sKoynpyrue, miacruausie, Pabora 1
¢ OubNIHOTEKOM MaTEpHaIOB
3. | ®usnyeckue HHTepdeichl: CTPYKTYpPHas MexXaHHWKa, MOAYJIb MaTeMaThka (IJis 3aja- 1
HH3 N0JIL30BATEIBCKUX YPaBHEHMIA)
4, | MeTtopb!l MOCTPOSHHUS KOHEYHO-DJIEMEHTHOM CEeTKH: ABTOMATHYECKAs, [TOJIb30BATENb- 1
cKas, IMIIOPTHpPOBaHHas. ]
5. | OcHOBBI co3anus NpHIoKeHui A moaenuposanus B Comsol Multiphysics Ha 6aze 1
pacUeTHBIX MoJieneit
6. | Co3laHye Nonb30BaTENLCKAX MOJIeNneil 1
Hroro 6
3.1.2. Conep:xaHue NPaAKTHYECKHX 3aHITHI
Her.
3.1.3. Conepxanue J1aGopaTopHbIX pador
Kon-so
Ne ni/m HaumeHoBaHHe ¥ KpaTKoOe cofieprKaHHe
4acoB
1. IlocTpoenue paznuuHbiXx 00bekTOB: IlocTpoenne o6vekToB B 1D-mocraHoBke, 1D- 2
OCECHMMETPHYHOH NocTaHOBKe, 2D-rioctaHoBke, 2D-0CeCHMMETPHYHON MOCTAHOB-
ke, 3D-nocraHoBke
2 CokaTue-pacTsskeHue, u3rud oowexTor B 1D-noctaHoBke, 1D-ocecHMMeTpHUHOI 1TO- 2
cTaHOBKe, 2D-nmocraHoBke, 2D-ocecHMMeTpHYHOM NMocTaHOBKe, 3D-MOCTAHOBKE
3 Pacuer mopeneii TBepnoTensHOM MexaHuknh: Mojenb BHELIEHTPEHHOI'O CXKaTHs 2
CTEPKHSA NIPAMOYT0JIbHOIO ceveHHs B 1 D-noctanoBke. MoJiens ClioKHOT'O COMPOTHB-
JieHus B 3D-noctaHoBKe
4, MonenuporaHyue KOHTaKTHOIO B3aMMOJeHCTBUS ABYX ynpyrux Ten (LMIHHApPaA U na- 2
pajulenenuneaa)
5. KonTakTHOE B3auMoneiicTBE TBEPAOro Tejia M 000NI0UYKH 2
Hroro 10

3.1.4. CamocTosTe/IbHAS PatoTa 00yIAIOMEr0CH
Her.

3.1.5. CogepxxaHue NPaAaKTHKH (CTAKUPOBKH)
Her.

3.1.6. IlpomMexyTouHas aTTeCTAIMS

Her.




3.1.7. YueOHO-MeTOANYECKHE MATEPHAJIBI

VyeOHo-MeToIu4eCcKas JTHTEPaTypa

1. Kyrymos IO. JI. OcHoBer paboTsi B mnporpaMMHOM Komiuiekce COMSOL
MULTIPHYSICS na npumepe mozaenu kadensnoi JISIT / 0. 1. Kyrymos, T. 0. lllagpu-
KoBa. - MiBanoso, 2021. - 80 c.

2. Kopones I1. B. Pemenue 3aiad TeopuH yIpyrocTH METOJXOM KOHEYHBIX 3JIEMEHTOB C
ucnoaszosanueM Mathcad / I1.B. Koponég, JI.b. Macnos. - ranoso, 2023. - 36 c.

3. Tuxonos A. Y. MonenuposaHue CTarMoHapHbIX (pusndeckux moneif B MATLAB / A.
H. Tuxonos, I'. A. IIImenesa, P. }O. ®aneesa. - Fisanoso, 2021. - 28c.

DNIEeKTPOHHEIE PECYPCHI

1. https://www.comsol.ru/books

4. OIEHKA KAYECTBA OCBOEHUA ITPOI'PAMMBbI

K uroropoif arrecTtaliuu o nporpaMMe JOIMyCKarTCsd oﬁyqafomnecsl, HE HMCIOIIHEC 3a-

JO/KEHHOCTH M B IOJHOM o0BbeMe BBIIOJIHUBINME yueOHBIH naH. MtoroBas arrecTaius Mo
mporpamMme IpoBOIMTCS B hopMe 3adeTa.

Kpurepuu oneHku 1 (hOHI OLIEHOYHBIX MaTEPHAIOB K UTOTOBOH aTTECTAIlUH IIPUBEACHEI B

HPHIIOXKCHHH.

5. OPTAHU3AIIMOHHO-ITIEJATOI'MYECKHE YCJIOBHUA
PEAJIM3AIIMHA ITPOI'PAMMBbI

5.1. MarepuajibHO-TeXHUYECCKHE YCJI0BHHA

HaumeHoBaHMe CIeLHATBHBIX

Ne .. ., OcHalIeHHOCTD CHENHAJIBLHBIX MTOMeLeH it
NoMeleHH i 1 moMeLLeHHIi &
n/n M NOMeILLUEeHHH AJ18 caAaMOCTOATEILHOMH padoThbl
JUISI CAMOCTONITEILHOI padoThl
VueGuas ayauropus uis nposele- | Crenuanu3apoBaHHasg MebGens aist o6ydaromuxcs (KOJIMHECTBO Hoca-
HHS 3aHATHUI JIEKIIMOHHOTO TUIIA JMOYHBIX MECT — HEe MEHEe YHCJIICHHOCTH IPYIIIBL);
1. KoMmsioTep ¢ MOAKIIOYEHHUEM K CeTH «IHTEpHET» H € OCTYNOM B 2JIeK-
TPOHHYIO HH(POPMALMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCHTETA,
MPOEKTOP; SKpaH; Habop ydeOHO-HArMAAHEBIX Tocobuit
VueGuas ayauTopus s nposene- | CneumannsuposanHas MeGens 11 00ydaromuxcs (KoJu4ecTso noca-
o |HHA JnabopaTopHEIX paboT JIOUHBIX MECT — HE MEHEE YUCIIEHHOCTH TPYNIEI / IOArPYNIIkl / NOTOKA)
i KoMIBIOTEPHI C MOAKIIOYEHHEM K ceTH « M HTepHeT» U ¢ I0CTYIIOM B
INEKTPOHHYIO HHPOPMAITHOHHO-00Pa30BaTENLHYIO Cpely YHHBEPCHTETA
IMoMeleHHs 1A camMocToATe IbHOM | Crienuanu3npoBanHas MeGens 1t 00yJaromuxes (KOJHIECTBO 110ca-
3 paboTel obyqaronxcs MOYHBIX MECT — HE MEHEe YHCIIEHHOCTH IPYIIIEI)

KOMIBIOTEPHI € NOAKITIOYEHHEM K ceTH «MHTEpHET» H ¢ IOCTYIOM B
3JIEKTPOHHYIO HH(POPMAIIHOHHO-00pa30BaTeNlbHYIO Cpelly YHHBEPCUTETA

5.2. YcaoBus 1if PyHKIHMOHHPOBAHHS 3J1eKTPOHHOM HH(opManoHno-

o0pa3oBaTeJLHOM cpebl MPH PeaIH3aliH NPOrpaMM ¢ HCII0/IL30BAHHEM JHCTAHIMOHHBIX
oOpa3zoBaTe/IbHBIX TEXHOJOTHI

OneKkTpoHHbIe HH(pOpMa- Bun HanmenosaHue o6opynoBaHus,
ITHOHHBIE PECYPCHI 3aHATHH nporpaMMHOro obecrne4yeHus
OTCyTCTBYET

5.3. KagpoBble ycaoBus

Peanusamus JOMOJHUTSIBFHON NPOQECCHOHATBHONH IPOrpaMMbl 00ECIIEIHBAETCS T€/Iaro-

ITMYECKUMHE pabOTHHKAMHU M3 YHCia JOKTOPoB, KanauaaroB Hayk @®I'BOYBO «MBanosckuii roc-
yIapCTBEHHBIH 3HepreTHYecKuii yuusepcuteT umeHu B.W. Jlenunay.




IIpnaoxkenue
®OHJ{ ONEHOYHBIX CPEACTB
JJISi IPOBEeHHA HTOr0BOM aTTecTAIHI

Utorosas arrecramds IPOXoauT B (GopMe 3auera, KOTOpBIH IpencTaBiserT coboi ycTHOe
cobecenoBaHue.

Choucox BOIpocoB

OCHOBHBIE aHAIATHYECKHE METOAbl. OCHOBHEIE YHCJICHHBIC METO/BI.

MeTo/1 KOHEYHBIX 3JIEMEHTOB.

ITporpaMMHBIE CHCTEMBI KOHCYHO-3]IEMEHTHOIO MOJEIAPOBAHUA B TEOPHH YIPYTOCTH U

[IACTUYHOCTH, MEXAHUKH CTEPIKHEM M 000JI0UeYHBIX KOHCTPYKIIM, MEXaHUKK KOMIIO-

3UTOB, MEXaHHUKH pa3pyIlIeHus.

4,  Bonpochkl BEIYHCIHTEIBHON MEXaHHKH Je()OPMHPYEMOIO TBEPAOrO TENA, ONTHMH3AIMH

KOHCTPYKIIHH.

MaremMaTHUeCKOE MOJICTTHPOBAHHE M BEIYHCIATEILHBIA SKCIEPUMEHT.

BrraucauTenbHas MEXaHUKa, OCHOBHEIC METOJIBI H 2JITOPHTMBL.

MeTo/1 KOHEYHBIX 3JIEMEHTOB.

[IporpaMMHEIE CHCTEMBI MYJIBTHMCITHIUTAHAPHBIX HCCIIE/IOBAHNH B MEXaHUKE.

MaremaTH4eckre MOJICIIH 3aad MEXaHUKH Je(opMHUPYEMOTO TBEPJIOTO TEJA.

0. OcHOBHBIE MaTEMaTHUYECKHE MOJENH, IPUMEHsIEMBIE JUIS PEIICHHUS 3a/1a9 TCOPUH YIIPY-
FOCTH M IUIACTHYHOCTH, MEXAHUKH CTEpXHEH U 060I0YedHBIX KOHCTPYKIMH, MEXaHUKH
KOMIIO3HTOB, MEXaHUKH pa3pyIleHHud, 3a/lad JHHAMHUKH H IIPOYHOCTH MAllMH H KOH-
CTPYKIIHIA.
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KpuTepH# OIEHKH yPOBHS OCBOCHHMS IIPOrpaMMBL:

OLEHKY «329TEHO» 3aCIyKHBAIOT ofydaronuecs, oGHApyXKHBIIHE TOJHOE 3HAHAC y4el-
HOTO MaTepuaia, YCIENIHO BHINOJHSIONE IPEIyCMOTPEHHBIC NPOrpaMMON 3a/laHusl, JIEMOH-
CTpHpPYIOIIME CUCTEMATHIECKHii XapakTep 3HAHHH M CIIOCOOHBIE K MX CaMOCTOSTENLHOMY MO-
[OJIHEHHIO ¥ OOHOBJICHMIO B XOJI€ JalbHeHmel npodeccHoHaIbHOM e TETbHOCTH.

OlleHKa «HE 3a4TEHO» BHICTABJIAETCH OO0YyYalOmMMMCS, OOHApYXXUBIIMM 3HAYHTEILHBIC
npo6eIsl B 3HAHKMSAX OCHOBHOIO y4eGHOTO MaTepHala, ZOIYCKAIOUMM IIPUHIMIHATLHEIC omub-
KH B BBIIOJIHEHMU IIPEAYyCMOTPEHHBIX NMPOrpaMMOH 3aaHuii, HMCIOMME HECHCTEMATU3HPOBaH-
HEIE, IIOBEPXHOCTHEIC 3HAHUA yIeOHOro MaTepHana.



