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1. OBLIAS XAPAKTEPHCTHKA ITPOI'PAMMBI

1.1. lleas peaau3zanuy nNporpaMmel

®opmupoBaHHE TPOPECCHOHANBHBIX KOMIETCHIIWNA, HEOOXOMMBIX JUIS PElIeHUs HAYYIHO-
HCCIICNOBATCIIBCKHUX 3a/iad, BKIHOYAA pacdCTHO-3KCIICPHMCHTAIIBHBIE C HCIIONB30OBaHHUEM IIpO-
rpaMmMmHOro kommiuekca Comsol Multiphysics.
ITK-1 — npuMEeHSTE METOABI MaTEMATHIECKOI0 ¥ KOMIILIOTEPHOr0 MOJACIMPOBAHHUA B IPO-
necce NpoecCUOHAILHON AeSTeIEHOCTH.

1.2, IlnaHupyembie pe3yJibTaThl 00y9eHHs

B pesynabrare ocBoeHus MporpamMmbl 00YYarOIIMICH JIODKEH NPHOOPECTH ClIEAYIOMMe
3HAHUS, YMEHMs ¥ HABBIKM, HEOOXOMUMBIE Ul KAa9eCTBEHHOI0 (GOPMHPOBAHUS YKA3aHHBIX IIPO-
(heCcCHOHAIBHBIX KOMITCTEHITHIA:

KomneTeHunn PezynpraTtel obyueHus

HO-HCCICNOBATCIILCKHX 3aaa4

3HATD: pacueTHble W 3KCIEpHMEHTAbHbIE METO/bl HeOOXOAUMBIE I MOJICTHPOBAHMS HAay4-

MK-1 YMETb: dopmynuponars HayuHO-MCCIIEJOBATENLCKYIO 3a1a4y C MCHOJIb30BAHHEM (H3HKO-

MaTeMaTH4YECKOr0 anmnapaTa

Comsol Multiphysics

BJIAJIETD: HaBbIKaMU MOCTPOCHHUA KOHEYHO-3JICMEHTHBIX MOJC/CH B MPOrpaMMHOM KOMILICKCE

1.3. KaTeropus ciymare/ieil H TpeOOBAHHA K YPOBHIO IOATOTOBKH NOCTYNAIONIEr0 Ha
obyuenue

Hacrosimas nporpamMma npeiHasHadeHa [ Ipernojasarelic, acitapalToB, YICHbIX.

1.4. ®opma oOyueHns: OUHAsL.

1.5. (Dopma AOKYMEHTA, BHITABAEMOI0 110 PE3YJbTATAM OCBOECHHH NIPOrpaMMbl

YocroBepeHHe 0 IOBBIICHHH KBaIH(pUKAIHY,

1.6. TpyaoemkocTs nporpammsbi: 18 gac.

2. COAEPXXAHHUE ITPOT'PAMMbI

2.1. YueOnubrii miaan
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Ilpumeuanwue. [arst 00ydyenus OynyT onpefencHsl B paCMCAHIAY 3aHATUI MPU HABOpe TPYIILI HA
obyueHue.

3. PABOYHE ITPOT'PAMMBI JUCLHATIIHH

3.1. Pabo4as nporpaMma qacnamniaHel «OcHoBbI patoTsl B Comsol Multiphysics»

3.1.1. CoaepxxaHue TEOPETHYECKON YacTH

Kon-Bo
Ne n/n HaumeHoBaHHE M KpaTKoe coaepkaHHe
Jacos
1. [Beeaenue ITK Comsol Multiphysics: Murtepdeiic nmons3oearess, onpeaesneHus, reo- 1
METpHsl, MaTepUaibl, (DH3HYECKHE MHTEP(EHCEI, CETKH, HCCNeIOBaHHs, Pe3yJIbTaThl,
cpelacTsa paspaloTKH MPHIIOKEHHI
2. |Monenu Marepuanos: Ynpyrue, rUIiepyIpyrue, Baskoynpyrue, niactuunsie. PaGora 1
¢ bubnuoTekoi MaTepuaion
3. | Puznueckue HHTEpdEChl: CTPYKTYpHAas! MeXaHWKa, MOAdyJlb MaTeMaTHKa ([Uid 3aja- 1
HHUS MOIL30BATE/ILCKUX YPaBHEHHIT)
4. |Metoabl MOCTPOEHUSE KOHEUHO-2JIEMEHTHOH CeTKH: ABTOMATHYECKAA, [TOJIE3OBATENb- 1
CKasl, HMIIOPTHUPOBAHHAS. )
5. |OcHoBpl co3aanmus npunoxkenui ans mogenuposanus B Comsol Multiphysics Ha Gase 1
pacHeTHEIX Mojenei
6. | Co3nanue Nonp30BaTENbCKUX MOACIICH 1
Hroro 6
3.1.2. Coaepixanue NPaAaKTHYCCKHX 3AHATHH
Her.
3.1.3. Copepxanue naGopaTopHbix pador
Kon-po
Ne i/nn HaumeHnoBaHHe M KpaTKoe conepikaHue
YHacor
1. Iloctpoenue pasnuunbix obbekToB: Iloctpoenue o6wexkToB B 1D-mocranorke, 1D- 2
ocecUMMETpH4HOH mocTaHorke, 2D-rocraHoBke, 2D-ocecHMMETPHYHOM MOCTAHORB-
Ke, 3D-nocraHoBKe
2 CokatHe-pacTskeHHne, H3rub oovexror B 1D-nocranoeke, 1D-ocecummeTpruHOii no- 2
craHoBKe, 2D-nocranoske, 2D-ocecuMMeTpHYHOM nocTaHoBKe, 3D-MocTaHoOBRKE
3. Pacuer MmopeneHi TeBepmoTensHOHM wmexaHukn: Moaens BHELEHTPEHHOrO CHKATHS 2
CTEPKHsA MPAMOYrosbsHOro cedenns B 1D-moctanoBke. Mosenb CIO)KHOTO COMPOTHB-
nenuns B 3D-iocTaHOBKE
4. Moaenuporanue KOHTAKTHOTO B3aMMOJCHCTBHA ABYX YIPYTHX Tell (LHIHHAPE U na- 2
pajulesienunesa)
5. KonrakTHOe B3auMoAeCTBHE TBEPAOTrO Tejia U 000I04KH 2
Hroro 10

3.1.4. Camocrosre/suasn pabora obyuyaonierocs
Her.

3.1.5. Cogepxanne NPaKTHKA (CTAXKHPOBKH)
Her.

3.1.6. IlpomexyTouHasi aTTeCTANUNA
Her.




3.1.7. Yue6Ho-MeTOANY9ECKHE MATEPHAJIbI

VYueOHo-MeToAuYeCKast IUTepaTypa
1. Kyrymos IO. JI. OcHosel paGorsl B muporpammaoMm kommiekce COMSOL
MULTIPHYSICS na npumepe mouermu kabensnoit JIDII / 10. J1. Kyrymos, T. 1O. Ilaxpu-

xoBa. - Barogo, 2021. - 80 c.

2. Koposies I1. B. Pemrenne 3a1a4 TeOpUH YIPYroCTH METOAOM KOHEYHBIX 3JIEMEHTOB C
ucnosk3osanuem Mathcad / I1.B. Koponés, JI.B. Macnog. - Uranoso, 2023. - 36 c.
3. TuxonoB A. Y. MojenupoBanue crarmoHapHsix dusmndeckux noieit 8 MATLAB / A.

H. Tuxonog, I'. A. Illmenera,

DJIEKTPOHHBIE PECYPCHI

P. 10. ®aneena. - MBanoso, 2021. - 28c.

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

4. OITEHKA KAYECTBA OCBOEHUSA IPOI'PAMMBI

K wroroso# arrectanMy o TporpaMMe JOMYCKaloTes o0ydaronrdecs, He HMMEKOIIUe 3a-
JIOJDKEHHOCTH W B IOJHOM oOBeMme BeIIOJHHBIIME ydueOHBI rutad. MiTorosas arrectanus Io
nporpaMme IpoBOIHTCS B popme 3aderTa.

Kpurepun ouesku 1 Gosa OLCHOYHBIX MaTEPHAIOB K HTOIOBOH aTTeCTalliy NIPHBE/ICHEI B
[IPHIIOKEHHH,

5. OPTAHM3ALIMOHHO-IIEJATOI'MYECKHE YCJIOBHMS
PEAJIM3AIIMHA ITPOT'PAMMBI

5.1. MaTepuajbHO-TeXHHYECKHE YCIOBHS

Ne

HaumeHoOBaHNE CIeHANTBHBIX
NnoMeLieHud 1 noMeles it
JLJISl €AMOCTOSTEeILHOI padoThl

OcHALIEHHOCTb CHENHAJIBHBIX NOMEIeHnTi
H NOMeIIeHnii A5l CAMOCTORATeILHOM padoTel

Vuebnaa ayiMTOpUs 171 IpOBENIe-
HUA 3aHATHH NEKIIMOHHOTO THNA

Crienmanuzupopansas Mebens mis ofyuaioumxes (KOIMIECTRO noca-
JIOYHBIX MECT — He MeHee YHUCIEHHOCTH l"pyﬂﬂb[);

KoMIsioTep ¢ MOAKIMOYEHHEM K ceTH « MHTEpHET» 1 € IOCTYIIOM B JICK-
TPOHHYIO HH(OPMALHOHHO-00pa30BaTEIbHYIO CPe/ly YHHBEPCHTETA,
MPOEKTOP; HKpaH; Habop y4eOHO-HarIAAHBIX NocoOuii

YueOHas ay/IMTOpHA [UIA IIPOBEIE-
HuA 1aGopaTopHeIX paboT

CrnennanmsnposanHas Mebesb uia o6yyalomuxcs (KoJIMYecTso noca-
JOUHBIX MECT — HE MEHEE YMCJIEHHOCTH IPYIIIBI / OArpYNIs / TOTOKA)
KomMmrmbioTephl ¢ MOAKIIOMEHHEeM K ceTH «IHTepHeT» U ¢ JIOCTYIIOM B
HNEKTPOHHYIO HHPOPMAIHOHHO-06pa30BaTeNLHYIO Cpely YHHBEPCHTETA

[ToMemeHna AA CaMOCTOATENBHOM
padoTel O0yuaroLIKXCA

Creumanusuposatnas Mebellb Ul o6ydarommxcs (Konu4ecTso moca-
JAOYHBIX MECT — He MeHee YHCIIEHHOCTH IPYIIIb)

KoMIbIOTEPBI © NOAKIIOYCHHEM K CeTH « MATEPHET» U € JIOCTYIIOM B
2NMEeKTPOHHYIO HHPOPMAIHOHHO-00Pa30BATEILHYIO Cpe/ly YHHBEPCHTETA

5.2. Yenopus piist GyHKIHOHAPOBAHNSA YICKTPOHHOI HHGOPMANHOHHO-

o6pazoBaTeILHLIX TeXHOJIOTHH

DnekTpoHHbIe uHpopMa-

Bug Haunmenopanue o6opynosanis,

LUMOHHBIE PECYpPCHI 3aHATH nporpaMmMHoOro ofecnedeHus

OT1cyTeTBYET

1
2
3
oﬁpazuaaTeubHoﬁ cpeibl NpH peajTAa3iallAad NPporpaMM ¢ HCoJIbL30BAHHEM THCTAHIHOHHBIX

5.3. KaagpoBsbie yciioBus

Peaj3aius JIOMOJHATENLHON NMpodecCHOHAIBHON NporpaMMel obecneYuBacTCs nenaro-
IrMYCCKUMHE pabOTHUKAMHE M3 YHCIIa JOKTOPOB, KanuaaroB Hayk PI'BOYBO «MBanosckuii roc-
yAapCcTBeHHBIH sHepreTHdeckuit yausepcuter umenu B. M. Jlenunay.




IIpanoxenne
®OH/| OIEHOYHLIX CPEJICTB
[JIst IPOBEACHHS HTOrOBOM aTTecTAHA

WTorosas arrecTanus IpoxoauT B (opme 3a9eTa, KOTOPBIA IPEICTABIACT coboii ycTHOE
cobecenoBaHue.

CiMcok BONpPocoB

OCHOBHEIE aHAIATHYIECKHE METObl. OCHOBHBIC YHUCIICHHBIE METO/IBIL.

Merox KOHEUYHBIX 2JIEMEHTOB.

3. TIporpaMMmHBIE CHCTEMBI KOHCYHO-3JIEMEHTHOIO MOJCIIUPOBAHNSA B TEOPHH YIPYTOCTH H

[UIACTAYHOCTH, MEXAHUKK CTEpIKHEN ¥ 060/109eUHBIX KOHCTPYKIAM, MEXaHHKH KOMIIO-

3UTOB, MCXAHUKH pa3pyLICHHS.

Bonpochk! BLMMHCIUTENBHON MEXaHUKH J1e()OPMHPYEMOTO TBEPAOro Teja, ONTHMHA3AIMH

KOHCTPYKLIMH.

MareMaTHuecKoe MOAEIUPOBAHIE i BHIYACTHTENbHBIA 3KCIIEPUMCHT.

BelMuciuTENbHAA MEXaHUKA, OCHOBHBIE METO/IBI M AJITOPHTMBL

MeTom KOHEYHBIX 3JIEMEHTOB.

ITporpaMMHEIE CHCTEMBI MyJIHTHIACIATUTMHAPHBIX HCCIIEIOBAHHH B MEXaHHKE.

MaremaTA4ecKHUe MOJCIH 3a/1a9 MEXaHuK# Ae(GopMHPYEMOTO TBEPAOTrO TeNa.

0. OcHOBHBIE MaTEMATHUYECKHUE MOJICIIH, IIPUMEHSIEMBIC /Ui PENICHUs 3a/la4 TEOPUH YIIPpY-
FOCTH ¥ TITACTAYHOCTH, MEXAHUKH CTEPKHEH 1 0060109€IHBIX KOHCTPYKLHA, MEXaHHKH
KOMIIO3ATOB, MEXAHUKH paspylIeHHUs, 3ajad AWHAMHAKK W [OPOYHOCTA MAIMH M KOH-
CTPYKIIMMA.

o I

C

ESRDRG S

KpuTepuu OIeHKN YPOBHS OCBOCHHUS IIPOI PAMMBI:

OIEHKH «329TEHO» 3acC/IyKABAIOT 0Gy4darommecs, 0GHAPYKHUBIIAC MOJIHOE 3HAHUE ydch-
HOrO Marepuana, YCHEITHO BBIIOJIHSIOKE IPCIYCMOTPEHHbIE NPOrpamMMoil 3alanus, I(EMOH-
CTPHPYIOIIUE CHCTEMATHYCCKUM XapakTep 3HAHUH W CIIOCOOHEIC K MX CamMOCTOSTCIBHOMY IO-
[IOJIHEHHIO ¥ OGHOBIIEHHMIO B X0J1€ AanbHeled npodeccHnOHaIbHON AeATEIbHOCTH.

OlleHKa «HE 3a4TCHOY» BhICTABISETCs OOyJaromMMCs, OOHAPYXMBIIIM 3HAYMTEIILHbIC
npoBelibl B 3HAHWAX OCHOBHOTO y4ebHoro marepuaia, TOTyCKaloMuM IPUHIUTIHANEHEIC omub-
KW B BBITOJIHEHHUH IIPEAYyCMOTPEHHEIX MPOTPaMMOM 3a/laHui, UMCIOIIHE HECHCTEMATH3HPOBaH-
Hble, TOBEPXHOCTHEIC 3HAHUA y4eOHOro MaTepHaa.



