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AHHOTALMS

Ilenp mpemojaBaHusi JaHHOW TUCIUIUIMHBI COCTOUT B HM3JIOKCHHHM HAYAIbHBIX CBEACHUS O
METOJIaX YHCJICHHOTO MOJEITUPOBAHUS (DPM3MUECKUX TPOIECCOB METOJOM KOHEYHBIX JJIEMEHTOB B
cpene COMSOL Multiphysics, yaenuB mpu 3TOM OCHOBHOE BHHUMAaHHE TEM 3ajadaM, KOTOPHIC
BO3HUKAIOT B (PM3UKE HAHOCTPYKTYP M CBEPXIIPOBOAMMOCTH. AKIICHT Kypca CIeJIaH Ha IOTyYCHHH
HEOOXOJUMBIX Ul TIPOBEICHHS YHCICHHOTO MOJCITUPOBAHMS HAaBBIKAX: COCTABJICHUE ypaBHEHHU
MaTeMAaTUYeCKOH (PU3UKH, OMUCHIBAIOIINX PEIIaeMyI0 MPoOJieMy, TIOCTAHOBKA TPAHUYHBIX YCIOBUH U
COCTaBJICHUE KPACBBIX 3ajay, CO3JaHUE FCOMETPUYECKON Mojenu, paboTa ¢ CETOYHBIMH METOIAMHU,
MOCTPOCHHUE AaNalTUBHOM CETKHM DJJIEMEHTOB, HACTpOWKa pemiarens, paboTa C pa3IMYHBIMH
¢u3nYeCKUMU MOJYJISIMHM, DPabOTa C 3JIEKTPUUECKUMH LEIMsAMH, M0CTOOpadOTKa HWBU3yalln3aIus
pE3yJIbTATOB.

OCHOBHBIMU 33/1a4aMU OCBOCHHS JUCIHUILINHBI SIBISIFOTCS: 00YYCHHE TTOCTAHOBKE (PU3NICCKOM
3aJlayM: COCTaBJICHHE YpPaBHEHUH MaTeMAaTHYECKOW (DM3HMKH, ONMUCHIBAIOIIMX PEIIaeMyr0 IpodiieMy,
MOCTAaHOBKA TPAaHMYHBIX YCJIOBUH M COCTAaBJICHHE KpaeBbIX 3ajad. nojydyeHne 0a30BBIX
MPEJCTaBICHUN O TMPHHIUIAX TTOCTPOCHUS MYJIbTH(PHU3UYECKUX MOJENeH B cpele MOJACTHPOBAHUS
COMSOL Multiphysics.HauanbHblil ypoBeHb MOATOTOBKH CTYJEHTOB, HEOOXOAUMBIN JUIS YCIIEITHOTO
OCBOGHHS JIaHHOM TUCIMIUIMHBI JOJDKEH BKIIOYaTh 3HAHME MATEeMAaTHMYECKOTO aHaiuu3a, JTUHEHHON
anreOpel, Teopun (PYHKIHUNA KOMILJIEKCHOTO TEPEMEHHOT0, OOBIKHOBEHHBIX UG depeHIIaTbHBIX
ypaBHeHUH W nuddepeHIMaNbHbIX ypaBHEHUH B YaCTHBIX MPOW3BOJAHBIX, 3HAHUS Kypca OOIMIei
(GU3MKM, B YACTHOCTH DJJIEKTPOJWHAMHUKH, TEPMOJMHAMUKH H  MOJICKYJISIPHOH  (U3UKH,
ANEKTPOTEXHUKH B 00BEME IPUMEPHO JIBYX-TPEX CEMECTPOBOTO Kypca MO KaKI0W U3 MePeUNCICHHBIX
JTUCTIUTLTAH.

1. IEJIA Y 3ATAYA OCBOEHMS YYEFHOM JIUCIIUTLJIAHBI

[lens mpemnojaBaHusi AAHHOW THCIUIUIMHBI COCTOMT B H3JI0)KEHHHM HAYadbHBIX CBEIACHHS O
METO/IaX YHCJIEHHOTO MOJCIUPOBAHUS (PU3MYECKUX MPOIIECCOB METOJOM KOHEUHBIX JJIEMEHTOB B
cpene COMSOL Multiphysics, yaenuB mpu 3TOM OCHOBHOE BHHMAaHHE TEM 3ajadyaM, KOTOpBIE
BO3HUKAIOT B (DU3MKE HAHOCTPYKTYP M CBEPXIIPOBOJMMOCTH. AKIEHT Kypca CHEIaH Ha MOJYyYCHHU
HEOOXOJUMBIX Ui TPOBEACHHS YHUCICHHOTO MOJCIUPOBAHMS HaBBIKAX: COCTABJICHUC YpaBHCHHI
MaTeMaTUYECKOM (DPU3MKH, OMHUCHIBAIOIINX PEIIacMYyIO MPoOJIeMy, TIOCTAHOBKA TPAHUYHBIX YCIOBUH U
COCTaBJICHHE KPAEBBIX 3ajay, CO3[[AHUEC T'€OMETPUYECKOW MOJIENHU, padoTa C CETOYHBIMH METOJAMH,
MOCTPOCHHWE aJaNTHBHOW CETKH JJIEMEHTOB, HACTPOWKa pemarens, pabdota ¢ pa3IudHBIMA
(GUBUYECKUMU MOJIYJISIMH, paboTa C JJICKTPUYECKUMHU IIETSIMH, TOCTOOpabOTKa WBU3YaTU3aIlvs
PE3yIbTaToB.

2. MECTO YYEBHOM JUCHUIIJIMHBI B CTPYKTYPE OOII BO

ConepxaHue NpOrpaMMBbl TpEACTaBiIsgeT cO0OM pa3BUTHE IONYYEHHBIX paHee 3HAHUN B
o0iacTH MaTeMaTUKU M (U3MKA M HUCIOJb30BAHUS YHUCIECHHBIX METOAOB JUIsI MOJEIHUPOBAHUS
(U3NIECKUX MPOIECCOB, YIEINB MPH TOM OCHOBHOE BHHMAaHHUE TEM 3ajjadyaM, KOTOpble BO3HHKAIOT B
(u3nKe HAHOCTPYKTYP U CBEPXIPOBOJUMOCTH. B HEll HCIIONB3YIOTCSI OCHOBHBIC MTOHATHS, KOHIETIIIHH,
MpeICTaBiIsAonIe co00i TeOpeTUUeCKyto 0a3y, OCBOEHHYIO CTYJIEHTaMH MPHU U3YUYE€HUU TUCIUIUINHBI.
W3yueHrne IUCHUIUIMHBI TO3BOJUT CTYAEHTAM IIOJIY4YWUTh W DPAa3BUBaTh HABBIKA BBIYMCIUTEIBHON



pa60TBI npu pCeHiCHUMU 3aJda4 MOACIIMPOBAHUA B (bI/IBI/IKe KOHACHCUPOBAHHOI'O COCTOAHUA U

HaAHOCHUCTEM.

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI

OBYYEHUA

YHuBepcanbHbIe H(HIK) o0menpodeccuoHalbHbIE KOMITETEHIIUHN

I KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIM | KOI[ N HAMMCHOBAHHUC MHAHUKATOpAa JOCTHUIKCHUA KOMIICTCHIIUH

[IpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3amadaMu W 0OBbeKTamMu (00J1acTIMHU
3HaHUI) MpodhecCUOHATBLHON eATeTbHOCTH:

3agaua
npogeccuoHaIbLHOM
pesteabHocTu (311/1)

MoaenupoBanue
CUCTEM,
HCTIOJIB3YIOLIUX
ONITUYECKUE METOIBI
00paboTKu
uHpOpMaLnH, 1
PE3yJIbTaTOB UX
paboThI; MOCTpOEHHE
MaTeMaTHYeCKHX
MOJIETIEN JUIsl aHaJn3a
CBOMCTB 0OBEKTOB
WCCIICIOBaHUS U
BBIOOp YMCIIEHHOTO
METO]1a UX
MOJIETTUPOBaHUS,
pa3paboTka alropuTMa
pelIeHus 3a/1a4uu

[IpoekTupoBanue u
KOHCTPYUPOBAHHE
OINTHYCCKHUX
TEXHOJIOTHUM MEpeayH,

O0BeKT NI
00J1aCTH 3HAHUSA

MeTtonasl u
TEXHOJIOTHH
(hOTOHHKHU U
ONTOMH()OPMATHKH

OnemeHTHas 6a3a
boToHUKHU U
ONTOMH(POPMATUKH U
1u(POBBIE METOBI

Kox v HaumenoBanue
npo¢deccHoHATBLHOI
KOMIIeTEeHIIUH;
OcHoBaHue
(mpogeccuoHaTBLHBIN
cranaapt-I1C, ananu3
ONbITA)

HAayYHO-UCCJIEN0BATEIbCKUN

ITIK-2 [1] - cnoco6eH k
MaTeMaTHIeCKOMY
MO/JICITUPOBAHUIO
MIPOLIECCOB B 0OBEKTOB
(hOTOHUKH U
ONTOUH(OPMATHKH, UX
HCCIIEIOBAHUIO Ha Oase
CTaHJIAPTHBIX MTAKETOB
aBTOMATH3HPOBAHHOTO
MIPOEKTUPOBAHUS U
CaMOCTOSITEITLHO
pa3paboTaHHBIX
MIPOTPaMMHBIX
MIPOJYKTOB

OcHosanue:
[TpodeccuonanbHbIN
crangapt: 06.007,
06.018

POEKTHO-KOHCTPYKTOPCKUI

ITIK-6 [1] - cmocoben
IIPOBOAUTH IIOBEPKY,
HAJTAJIKy ¥ PETYIHPOBKY
o0opyioBaHwus,

Koa u HauMeHoBaHMe
HHIUKATOPA
JOCTHKEHUSA
npogeccuoHaIbHOM
KOMIIETEHIIHH

3-I1K-2[1] - 3nath
BO3MOXKHOCTH
CTaHJAPTHHIX MAKETOB
ABTOMATH3UPOBAHHOTO
POCKTHPOBAHUS TIPU
MaTEeMaTHYECKOM
MO/JICITMPOBAHUH
00BEKTOB (POTOHUKHU U
ONTOMH(OPMATHUKH. ;
V-IIK-2[1] - ymeTh
pelaTh THITHYHBIC
MaTeMaTHYECKUE 3a]auH
Ha 0a3e CTaHJaPTHBIX
MaKeTOB
ABTOMATH3HUPOBAHHOTO
MPOSKTUPOBAHHS,
B-IIK-2[1] - Bnagets
HaBBIKAMU
CaMOCTOSITEJIBHON
pa3paboTKU MpOrpaMm
PU MaTeMaTHIECKOM
MOJICTTUPOBAHUU
MIPOIIECCOB U OOBEKTOB
dboTOHUKHU U
ONTOMH(OPMATUKH.

3-IIK-6[1] - 3narp
o0I111e IPUHIIHIIBI,
IpaBHJIa © METOMBI
NIOBEPKHU, HATAJKH H




npuema, 0opaboTKH,
XpaHEeHUS U
O0TOOpaXeHUs
nH(pOpMalY; y4yacTHe
B MOHTa)ke, HaJaJIKe,
WCTIBITAHUSX U C/Ia4e B
9KCILTyaTaIuIo
OTIBITHBIX 00PAa3I0B
W3IENUH, y3I10B,
3JIEMEHTOB MPUOOPOB U
cucteM GOTOHUKU U
ONTOMH(POPMATUKU

aHaJIM3a

HaCTPOUKY
MIPOrPaMMHBIX CPEJCTB,
HCIIOJIb3YEMBIX AJIs
pa3paboTkw,
IIPOU3BOJICTBA U

pEryJINPOBKHU
00opyI0BaHu,
HaCTPOUKHU
MPOrPaMMHBIX CPEJICTB
V-IIK-6[1] - YMmeTh

cranzaapt: 06.018

HaCTPOWKH TPUOOPHOI MOJICOTaBINBATh
TEXHUKH UCIIBITATEILHOE
obopynoBaHue u
OcHosanue: MU3MEPUTEIBbHYIO
[IpodeccrnonanbHbIit anmnaparypy, BbIOpaTh

METO/I TIOBEPKH,
HaJIAJIKU U PEryJINPOBKU
o0opypoBaHus,
HaCTPOMKH
POTPaMMHBIX CPEJICTB ;
B-TIK-6[1] - Branets
HaBBIKAMU
TECTUPOBAHUSI
o0opyoBaHus,
HaCTPOMKHU
POTPaMMHBIX CPEJICTB

4. BOCIIUTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

Hanpasnenus/nienu
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIMTAHUC

3amaun BociuTaHus (KOx)

Co3naHue ycioBUid,
o0ecrieunBaroImuX, GOPMUPOBAHUE
YyBCTBA JUYHOU OTBETCTBEHHOCTH 3a
HAy4HO-TEXHOJOTUYECKOE PA3BUTHE
Poccuu, 3a pe3ynbTarhl UCCIeI0BaHHM
u ux nocieactsus (B17)

BocnuraTensHBIN ITOTSHITAAI
JHUCLMITINH

1. Ucnonp3oBanne
BOCIIUTATEILHOI'O IIOTCHIIMANA
JTUCITUTUINH TPOo(dheCcCHOHATBFHOTO
MoayJIst Jutst popMHUpOBaAHUS
YyBCTBa JIMYHOU
OTBETCTBECHHOCTH 32 JOCTIDKCHUC
munepcrBa  Poccuu B Beqymmx
Hay4YHO-TEXHUYECKUX CEKTOPaAX U
(dbyHIaMEHTATBHBIX
HCCIICIOBAHUAX,
00€eCIIeYnBaOIINX €€
SKOHOMHUYECKOE PA3BUTUE U
BHEIIHIOK 0€30I1aCHOCTb,
MOCPEICTBOM KOHTEKCTHOTO
o0yueHus1, 00CyKIACHUS
COLMAJIbHOW U MPAKTUYECKON
3HAYUMOCTHU PE3YJIHTATOB
Hay4HBIX UCCJIEIOBAHUN U
TEXHOJIOTHYECKUX Pa3padOToK.
2.Ucnons3oBanne
BOCITUTATEIBLHOrO MOTEHIIHANA
JTUCIHILTAH TPOPECCHOHATBHOTO
MOMYJIs JUTst POPMUPOBAHUS
COLIMAJIbHOM OTBETCTBEHHOCTH
YYEHOTO 32 PE3yJIbTAaTh
HCCIICAOBAHUN B UX IOCISACTBUS,




[IpodeccuonansHoe
BOCIITUTAHUC

[Ipodeccruonanproe
BOCIIUTaHHE

Coznanue ycnosui,
o0ecrnieunBaromux, GopMUpOBaHUE
OTBETCTBEHHOCTH 32
npodecCHOHANIBHBIN BBIOOD,
npogeccuoHaIbHOE pa3BUTHE U
npodeccuonanbHble pemeHus (B18)

Co3nanue ycioBHid,
obecrneynBaromux, GOpMUPOBAHUE

HaBbIKOB KOMMYHHUKAIlUH, KOMaHHHOﬁ

pabotsl 1 tuaepcTsa (B20)

Pa3BUTHS UCCIIEIOBATEIBCKUX
Ka4eCTB MOCPEACTBOM
BBITIOJTHEHUSI Y4eOHO-
HCCIIEIOBATEIBCKIX 3aJaHUM,
OPUEHTHUPOBAHHBIX HA U3yUYEHUE
Y TIPOBEPKY HAYYHBIX (DAKTOB,
KPUTUYECKHUM aHAN3
myOnuKanui B
npodeccuoHanbHOM 0071acTH,
BOBJICUCHUS B PEATbHBIC
MEXIUCHUIITMHAPHBIE HAYYHO-
HCCTIE0BATEIIbCKUE TIPOCKTHI.
Hcnonb3oBanne
BOCITUTATEILHOTO TTOTCHITHAJIA
JTUCIHILTAH TPOPECCHOHATBHOTO
MOAyJIst sl POPMUPOBAHUS Y
CTYJICHTOB OTBETCTBEHHOCTH 3a
cBoe poeccruoHambpHOE
pa3BUTHE TOCPEICTBOM BBIOOpA
CTYJICHTaMH WHIUBHUIYaJbHbIX
00pa30BaTeNbHBIX TPACKTOPHIA,
OpraHU3aINH CUCTEMbI OOIIICHUS
MEXKy BCEMHU YYaCTHUKaAMHU
00pa3oBaTenpHOTO IMpoliecca, B
TOM YHCJIE C UCIIOJIb30BAHUEM
HOBBIX HH(POPMAITMOHHBIX
TEXHOJIOTHM.

1.Mcnionp3oBaHue
BOCIIUTATEIbHOTO NOTEHIIMAJIA
JUCLMILIMH NPOPECCHOHATBHOIO
MOAYJIsl JUIsl pa3BUTHUSI HABBIKOB
KOMMYHHUKAITUU, KOMaHTHOM
paboThI U TUAEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIUIEHUS, CTPEMIICHUS
cJie10BaTh B MpoheCcCHuOHATBHOM
NEeATEIbHOCTH HOpMaM
MOBeAEHMS, 00ECIIEYNBAIOIINM
HPaBCTBEHHBIN XapaKTep
TPYIOBOM ACSATENBHOCTU U
HeCIykeOHOT0 MOBECHMS,
OTBETCTBEHHOCTH 32 MIPUHSTHIE
pelIeHus Yepes MOATOTOBKY
TPYNIOBBIX KYPCOBBIX paboT H
MPAKTUYECKHX 3aJaHUi, pelieHne
KEMCOB, MPOXOKACHUE MPAKTUK U
noarotoBky BKP.
2.Mcnonb3oBaHue
BOCIUTATEIHHOTO MOTEHIINANA
IMCLIUIUIAH TPO(ECCHOHATBHOTO
Moayst Juisi: - POPMUPOBAHUS
MIPOU3BOJICTBEHHOT'O




[Ipodeccuonansuoe
BOCITUTAHUC

Coznanue ycnosui,
o0ecrneunBaromux, GopMUpOBaHUE
TBOPYECKOTO
MH)KEHEPHOT0/TIPOECCUOHATBHOIO
MBILIICHHSI, HABBIKOB OpraHU3aluu
KOJUIEKTUBHOM IIPOEKTHOU
nesitensHocTH (B22)

KOJUIEKTUBHU3MA B X0JI€
COBMECTHOTO pEUICHHSI KaK
MOJIEJIbHBIX, TAK U IPAKTUYECKUX
3a/1a4, a TaKxKe IMyTemM
MOAKPEIUICHUE PallUOHATIBHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMOJICVCTBHUSI B IIPOEKTHOM
NEeSATETFHOCTH SMOIIMOHATHHBIM
3¢ (heKToM yCIenrHoro
B3aUMO/JICICTBUS, OLIYIIIEHUEM
pocta o611eit 3¢ heKTUBHOCTH
IIPU pacipeesIeHnH TPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CHUJIbHBIMH KOMIIETEHTHOCTHBIMU
Y HYMOIIMOHAJIbHBIMU CBOMCTBAMHU
YJIEHOB IPOEKTHOM T'PYIIIBI.
1.Mcnonb3oBanue
BOCIUTATEIHHOTO NMOTEHIIMANA
JTUCIHILTAH TPOPECCHOHATBHOTO
MOJYJIS TSl Pa3BUTHSI HABBIKOB
KOMMYHHUKAIUU, KOMaHIHOU
paboThI U IUAEPCTBA,
TBOPUYECKOTO MHKEHEPHOI'O
MBIIICHUS, CTPEMIICHUS
ClIeZIOBaTh B MPO(heCcCHOHAIbHON
JEeSITeIbHOCTH HOpMaM
MOBEJICHUS, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBINA XapaKTep
TPYIOBOM AESATENBHOCTU U
HEeCITy>KeOHOTO TTOBECHHUS,
OTBETCTBEHHOCTH 3a MIPUHSATHIE
pelIeHns yepe3 MOAroTOBKY
TPYMIIOBBIX KYPCOBBIX paboT H
MPaKTUYECKHUX 3a/IaHUM, PEIICHHE
KEMCOB, MPOX0XKACHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCIUTATEIHHOTO MOTEHIIMAJIA
JTUCIUILTAH TPOPECCHOHATBHOTO
MoayJst JUist: - OPMUPOBAHUS
MIPOU3BOJCTBEHHOIO
KOJJIEKTHBH3MA B X0J1€
COBMECTHOTO PELICHUS KaK
MOJICJIBHBIX, TAK U IPAKTUYECKUX
3a/1a4, a TAKXkKe MyTeM
MOJIKPEIUIEHUE PallMOHAIbHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOEKTHOMN
NEeATEIbHOCTH SMOLUOHATbHBIM
3¢ (HeKToM YCIEenTHOro
B3aUMOJICICTBUS, OLYLIECHUEM
pocta o0mieit 3pdexTuBHOCTH




IIPU PACIIPEIEIICHUH IIPOESKTHBIX
3a/1a4 B COOTBETCTBHH C
CUJIbHBIMY KOMIIETCHTHOCTHBIMU
Y YMOIIMOHAJIBHBIMU CBOMCTBAMHU
YJICHOB IIPOEKTHOM T'PYIIIIBL.

[IpodeccrnonanpHOE Co3naHue ycioBUid, Hcnonb3oBanne

BOCIIUTaHHE oOecnieunBaromux, GopMHUpPOBAHUE BOCIIUTATEIHHOTO MOTEHIIHANA
KYJbTYpPbl HHPOPMAITHOHHOM JUCLMILTUH NPOPECCHOHATBHOTO
6e3omacHoctu (B23) MoyJst 11t popMUpOBaHUe

0a30BbIX HaBBHIKOB
MH(POPMALMOHHOM 0€301MacHOCTH
yepes U3y4eHue MoCaeACTBHI
XaJIaTHOTO OTHOIIEHUS K pabote
¢ nHGOPMAITMOHHBIMH
cucTeMamu, 6a3aMu JaHHBIX
(BKITIOYast MepCOHAIbHBIE
JlaHHBIE), MpHUEeMax U MeToJax
3JI0YMBIIIJICHHUKOB,
MOTEHIMAJILHOM YPOHE
M10JIb30BATENSIM.

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI
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COKpaH_IeHI/Ie HaMEHOBaHUM (I)OpM TCKYILICTO KOHTPOJIA U aTTECCTAllUN PA3ICIIOB:

O0o3ua | [To1tHOE HAMMEHOBAHME

YyeHue
KN KonTposb 1o uroram
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

4 qac. , dac. qac.




CokpallileHHbIe HAUMEHOBAHUSI OHJIAMH OIIINIA:

Oo6o03na | [loiHOe HaMMeHOBaHMe
YyeHue

2K DNEeKTPOHHBIN KypC

M [ToTHOTEKCTOBBIN MaTepual
I1JI1 [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuansl

AM Aynmo-marepuasl

[Ip3 [Ipe3enTaunu

T TecTsl

O5CM DNEeKTPOHHBIEC CIIPABOYHBIE MATEPUATIBI
4( NHTEpaKkTUBHBIN CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

[lo HampaBieHHWIO TOATOTOBKH  (CHEIUATBLHOCTH)  IPEayCMaTpUBACTCA IUPOKOE
WCIIOJIb30BaHNE B y4eOHOM Mpoliecce aKTUBHBIX M MHTEPAKTHUBHBIX ()OpPM IMPOBENCHUS 3aHATUH B
COUYETaHUM C BHEAyAMTOPHON paboToil ¢ 1enbio (HopMHUpPOBaHMS U Pa3BUTHSA MPO(EeCcCHOHATBHBIX
HABBIKOB CTYJEHTOB. B pamkax y4eOHOro Kypca MpeayCMOTPEHO HCIIOJIIb30BAHHME ITUIICH3MOHHBIX
MPOrpaMMHBIX MPOAYKTOB IPU MPOBEACHUHN CAMOCTOSATEIbHBIX PACUETOB.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 TUCLUILUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTatoB o0ydeHUs (KOMIETEHIMH M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSITUNA TEKYLIETO,
pyOexKHOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCIUIIUHE.

CBa3p Mexny (opMHUpPyEeMBIMH KOMIIETEHUMSAMH M (opMaMH KOHTpPOJII HUX OCBOCHHMS
IIPEJCTaBIICHA B ClleAyIoLIel Tadnuue:

Komnerenuus NuaukaTopbl 0cBOCHHS ATTEeCTANMOHHOE MEPONIPUATHE
(KII 1)
[1K-2 3-11K-2 3, K-8, K1-16
V-TIK-2 3, KH-8, KU-16
B-I1K-2 3, K-8, K1-16
I1K-6 3-I1K-6 3, KU-8, KU-16
VY-11IK-6 3, K1-8, KH-16
B-I1K-6 3, KU-8, KU1-16

HIxanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU I

[lIxana KaXa0r0 KOHTPOJIBLHOTO MEPOTPHUSTHS JISKUT B mpenenax oT 0 10 yCTaHOBJICHHOTO
MakCHUMAaJILHOTO Oajuia BKIFOUMUTENBHO. TOroBas arrecranus 10 OUCHUIUINHE oneHuBaercsa 1mo 100-
OaJITLHOM IIKaJIe W MPEACTABISIET COO0M CyMMYy OalIJIOB, 3apa00TaHHBIX CTYJCHTOM IPH BBHITTOJTHECHUH
3a/laHui B paMKax TEKYIIEro U MpOMEXyTOUYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIONICH IIKAJIOM:



Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS y4eOHOU JUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJISICTCS
CTYJICHTY, €CII1 OH TITyOOKO M IIPOYHO
YCBOMJI IPOTPaMMHBII MaTtepuar,
HCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraer, yMeeT TECHO YBA3bIBATh
TEOPUIO C IPAKTUKOM, UCIIONIB3YET B
OTBETE MaTepUall MOHOTPapHUIECKOM

JIMTEPATypPhl.
85-89 B O1ieHKa «XOPOII0» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHai, TpaMOTHO U IO CYLIECTBY
u3Jaraer ero, He AOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 O1ieHKa «yIOBJIETBOPUTEIBHOY

BBICTaBISIETCS CTY/ICHTY, €CIIH OH UMEeT
3HAHUS TOJBKO OCHOBHOT'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImycKaeT
60-64 «Y0081EMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO PaBUIIbHBIE
(bOpMyITHPOBKH, HAPYIICHUS
JIOTUYECKOH NOCIIE0BATEIBHOCTH B
U3JI0)KEHUH OPOrPAMMHOI0 MaTepuaa.

OneHka «HEeyIOBIETBOPHTEIHHO»
BBICTABJISIETCS CTYJEHTY, KOTOPBII HE
3HAET 3HAYUTENLHON YacTu
pOrpaMMHOTO MaTepuana, J0IMyCcKaeT
Hiske 60 2- F cymecTBeHHbIe omnOKku. Kak npasumio,
«HEY0081emM8OPUMENLHOY OLICHKA «HEYIOBJIETBOPUTEIHLHO»
CTaBUTCSI CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUueHue 6e3
JOITIOJTHUTCIIBHBIX 3aHATHH 110

COOTBCTCTBYIOH.ICﬁ JVUCIHUIITINHE.

8. YYEBHO-METOAUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUILJIAHBI

OCHOBHAA JIMTEPATYPA:

1. OU JI12 JlabopaTtopHslii npakTHkyM "KomnbroTepHOE MOJenupoBaHie HaHOCTPYKTYp" :, MockBa:
HUAY MUOU, 2013

2. 91 @ 33 OcHoBbl pabotsl B ANSYS 17 :, Mocksa: JIMK Ilpecc, 2017

3. OU K 27 Teopus TemioMacconepeHoca: peuieHre 3aaad 1j8 MHOTOCIONHBIX KOHCTPYKIIHM :
ydueOHoe mocobue a1 By3oB, Mocksa: IOpaiirt, 2022

4. 91 b 30 Yucnennsie MeTo bl : yuebHOE ocobue, Mocksa: JlabopaTopus 3nanuii, 2020

5. 519 B30 Yucnennbsie MeTOBI : yueOHOE Tocodue 1uist By30B, MockBa: bunom. Jlaboparopus
3Hanunii, 2015



6. OU E 60 YncneHHble METO/IbI: BBEJCHUE B TEOPUIO PA3HOCTHBIX CXEM : yueOHOe mocodue s
akajgemMmudeckoro OakamaBpuata, Mocksa: FOpaiit, 2019

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.3/.6 P 15 MeToJ1 KOHEUHBIX AJIEMEHTOB B IMHAMUYECKHUX 3a/la4aX CONMPOTUBIICHUS MaTEPHAJIOB :
, Mocksa: ®u3mariut, 2013

2. 536 ®79 TemnonepeHOC B aHU30TPOIHBIX TBEPBIX TEJAX : YUCICHHBIC METO/IbI, TETUIOBBIC BOJIHBI,
obOpatusbie 3agaun, Mocksa: ®uszmartiaut, 2015

3. DU K 88 Texnuueckas TepMOJMHAMUKA U TEIUIONEpeaaya | yueOHHUK Ui By30B, Mocksa: FOpaiir,
2022

4. OU K 40 ®usuka. DnekTpuuecTBo U MarHetusM. Kypce nekuuii ¢ npumepaMu peieHus 3ajau :
yuebHoe nocobue, Cankr-IlerepOypr: Jlanp, 2022

5. OU E 60 YucnenHnsie METOABI: BBEICHUE B TEOPUIO PA3HOCTHBIX CXeM : yueOHoe rmocodue amst
By30B, Mocksa: FOpaiit, 2022

6. 519 1144 KomnbroTepHblii mpakTUKYM "OCHOBBI UHCIEHHBIX METOJIOB peleHHs (pru3ndeckux 3amay”
., A WIlogmBaces, E.E.JIeBoB, JI.A.Onéuos, M.: MU®DU, 2004

ITPOTPAMMHOE OBECITIEYEHUE:

1. COMSOL Multiphysics (7a-4)

LMS 1 UHTEPHET-PECVYPCEHI:

1. UC Bregernne B COMSOL Multiphysics (https://www.comsol.ru/ )
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOI
TUCIUATITAHBI

CrieninanbHOE MaTepUATBHO-TEXHUYECKOE 00ecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALUU J1JIsA CTYAEHTOB

CryneHTaM CTOMT OOHOBHTH CBOM 3HAHHUS IPOrPAaMMHUPOBAHMS, UHUCIEHHBIX METOOB,
(yHKIIMOHATPHOTO aHalu3a U ypaBHEHMH MareMatuueckod ¢usuku. Ilpu m3yuenum unTepdeiica
naketa COMSOL Multiphysics pekoMeHyeTcsl He MPOIyCKaTh 3TaIbl M aKKypaTHO MPOUTH IO BCEM
CTaausIM CO3JJaHMs MOJIEJIM U Tpoliecca MOAEINpoBaHus. PexoMeHayeTcst monpoOoBaTh peaan3oBaTh
pacuér coOcTBeHHOH 3amauu, cBa3aHHOW c Bameil HUP, mepen »tuM oOCynuB W yTOYHHB €€
(OpMYIHPOBKY U MapaMeTphl C HAYYHBIM PYKOBOIAUTEIIEM.



11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE

[Tpu BemeHUM AaHHOTO Kypca cieayeT oOpamiaTh BHUMaHHME CTYJEHTOB Ha OOIIMH MPHHLUI
(OpMYIHPOBKH MYyJIBTH(PHU3NUECKON MOJIENH, BEIOOpA YpaBHEHUH U IPaHUYHBIX ycIIoBHA. OKa3bIBaTh
HE00XOIMMYIO TIOMOIIb MTPH HAYAJILHOM 3HAKOMCTBE ¢ nHTep(eiicoM nakera. OOBSICHUTH PUHIINIIBI,
oTpeesIoNe BbIOOp paCUETHON CETKH, MapaMeTphl periaTess U T. 1.

ABTOp(BI):

OcunoB Makcum AHapeeBUY

IToxposckuii Cepreit Bnagumuposny



