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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/II(e KOHACHCUPOBAHHOI'O COCTOAHUA

HaAHOCHUCTEM.

3. ®OPMUPYEMBIE KOMIIETEHIINU U IIJTAHUPYEMBIE PE3YJIBTATbBI

OBYYEHUA

YHuBepcanbHbIe H(HIK) o0menpodeccuoHalbHbIE KOMITETEHIIUHN

KO,I[ 1 HAUMCHOBAHUC KOMIICTCHIIM

OIIK-4 [1] — Cnocoben
WCIOJIb30BaTh COBPEMEHHBIC
WH(POPMAIIMOHHBIC TEXHOJIOTHH U
MporpaMMHOE oOecrieueHue mpu
peleHnH 3a1a4 IpoQecCUOHATBHOM
IEeSITEILHOCTH, COOIIonas
TpeOoBaHMUS HHHOPMAITMOHHON

0€e30I1aCHOCTH

Koz u HauMeHoBaHNe UHIUKATOPA JOCTHKEHUS
KOMIICTCHITHH
3-OIIK-4 [1] — 3natp TpeGoBaHus HHPOPMALTMOHHOM
0€30IMMacCHOCTH TIPH UCITOJIb30BAHUH COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUI
B-OIIK-4 [1] — BnageTs HaBbIKaMH pelieHus 3a1a4
npodeccCHoHaNbHOM NESTENBHOCTH € MTOMOIILI0 KOMIIBIOTEPA.
V-OIIK-4 [1] — YMeTh BbIOUpaTh COBPEMEHHBIE
nH(}OpPMaILMOHHBIE TEXHOJIOTUU U MPOrpaMMHOE o0ecrieueHre
JUTSL peIieHust 3a1a49 MpodecCnoOHaLHOM I TEIIBHOCTH,
cobmroiast TpedoBaHus HHGHOPMAITMOHHONW 0€301TaCHOCTH

[IpodeccuonanbHble KOMIETEHIMM B COOTBECTBUU C 3aJadyaMud U oObekTamMu (00aacTsiMu
3HaHUI) TPOopeCcCCHOHATBLHOMN 1A TETbHOCTH:

3apaua
npodeccuoHaIbLHOM
aesiteabHoctu (3I11)

MopaenupoBanue
CHUCTEM,
HCTIOJIB3YIOIIUX
ONTUYECKUE METObI
00paboTku
nHpopMmanuu, u
pE3yJIbTaTOB HX
paboTHI; TOCTPOEHUE
MaTeMaTHYeCKHX
MOJEIIEN U aHaJIu3a
CBOMCTB 0OBEKTOB
HCCIIEIOBaHUS U
BBIOOP YHCIIEHHOTO
MeToJ1a UX
MOJICTTUPOBAHUS,
pa3paboTKa anropurMa
pelIeHUs 3a1a4un

O0beKT niIn
00J1aCTH 3HAHUSA

Metonasl u
TEXHOJIOTHH
boTOHUKHU U
ONTOMH(POPMATUKH

Koa u HaumeHoBaHue
npogdeccuoHaILHOM
KOMIIeTEeHIIUM;
OcHoBaHue
(npodeccuoHANBbHBIH
cranaapr-IIC, ananus
onbITA)

Hay4YHO-MCCJIEA0BATEIbCKOM

ITK-2 [1] - cnocobeH k
MaTeMaTHIECKOMY
MOACIINPOBAHUTIO
MIPOIIECCOB B OOHEKTOB
(hOTOHUKH U
onTouH()OPMATHKH, UX
UCCIIeIOBaHMIO Ha 0aze
CTaHJAPTHBIX MTAKETOB
ABTOMATU3HUPOBAHHOT'O
MPOSKTHUPOBAHUS U
CaMOCTOSITENTLHO
pa3paboTaHHBIX
[IPOrPaMMHBIX
MIPOYKTOB

Ocnosanue:
[IpodeccrnonanbHbIit
crannapt: 06.007,
06.018, 40.037

Koa n HaumeHoBaHue
HHAUKATOPA
JTOCTHKEHHUS
npodeccuoHaIbLHOM
KOMIIETEeHI[MH

3-T1IK-2[1] - 3naTh
BO3MOXKHOCTH
CTaH/IAPTHBIX MMAKETOB
ABTOMAaTU3UPOBAHHOTO
MPOEKTUPOBAHUS TIPH
MaTeMaTHYeCKOM
MOJICTTUPOBAHUU
00BEKTOB (POTOHUKH U
ONTOMH()OPMATHKH. ;
V-IIK-2[1] - ymeTh
peliaTh TUITHYHBIC
MaTeMaTHYeCKUe 3aauu
Ha 0a3e CTaHAapTHBIX
MaKeTOB
ABTOMATH3UPOBAHHOTO
IPOEKTUPOBAHMUS,
B-IIK-2[1] - Bnanets
HaBbIKaMU
CaMOCTOATEIbHON




[IpoexTupoBanue u
KOHCTPYUpPOBaHHUE
ONTUYECKUX
TEXHOJIOTMH IlepenayH,
npuemMa, o0paboTKH,
XpaHEeHus U
OTOOpaKEHHUSI
uHpOpMalNHY; yyacTue
B MOHTa’ke, HaJlaJKe,
UCIBITaHUSX U CJa4e B
JKCILTyaTalHIo
OTIBITHBIX 00pa3LOB
W3IEIUH, Y3708,
3JIEMEHTOB MPUOOPOB U
cUCTEM (DOTOHMKH U
ONTOUH(OPMATUKH

IIpoexktupoBanue n
KOHCTPYUpOBaHUE
ONTUYECKUX
TEXHOJIOTUH ITepeaH,
npuema, o0paboTKH,
XpaHeHus u
O0TOOpaXeHUs
nH(pOpMaLUU; y4yacTHe
B MOHTa’)ke, HaJlaJIKe,
UCIBITAaHUSAX U CJJaue B
IKCILTyaTaIio
OTIBITHBIX 00Pa3I0B
W3EIUH, y3I10B,
3JIEMEHTOB MPUOOPOB U
cucTeM (POTOHMKH U
ONTOMH(OPMATHKH

OnemeHTHas 6a3a
boTOHUKHU U
onTOMH(GOPMATUKU U
U(PPOBBIE METO/IBI
aHaiIM3a

DOnemeHTHas 6a3a
(OTOHHKHU U
onTouH(GOPMATUKU U
u(poBbIE METOTBI
aHanM3a

POEKTHO-KOHCTPYKTOPCKUI

[TIK-2.5 [1] - Cocoben
BJIaJIeTh METOJaMH
KOHCTPYHUPOBAHHS
OINTUYECKUX CUCTEM
nepenayu U 00padboTKu
uHpopManuy,
TOTOBHOCTBIO
MIPOBOJUTH ICKU3HOE U
MIPEIICKU3HOE
MIPOEKTHUPOBAHUE U
KOMITBIOTEPHOE
MO/JICIUPOBAaHHE
OTNITUYECKUX DIIEMEHTOB
U Y3JIOB YCTAHOBOK, a
TaKXKe ITAaHUPOBaHHUE
HKCIEPUMEHTOB B
obnactu (POTOHHUKHU U
ONTOUH(OPMATUKH

OcHosanue:
[TpodeccnonanbubIn
cranzaapt: 06.007

ITIK-6 [1] - cnocoGen
MIPOBOJIUTH MTOBEPKY,
HaJIaJKy U PEryJIUpOBKY
o0opyI0BaHU,
HaCTPOUKY
MIPOTPaMMHBIX CPEJICTB,
UCTIOJIb3YEMBIX JUIS
pa3paboTkH,
MIPOU3BOJICTBA U
HACTPONKH IpUOOpPHOI
TEXHHUKHU

Ocnosanue:
[MpodeccrnonanbHbII
cranaapt: 06.018,
29.004

pa3paboTKu MpOrpaMm
PY MaTeMaTHIECKOM
MO/JICJIMPOBAHUH
MPOIIECCOB U OOBEKTOB
boTOHUKHU U
ONTOMH(GOPMATUKH.

3-TIK-2.5[1] - 3natp
OCHOBHBIE OCOOEHHOCTHU
mpoiiecca pa3paboTKH,
MPUMEHSIEMbIE TIPU
CO3JIaHUH CHUCTEM B
o0nacti pOTOHUKH, U
METOIBI
MOJICTTUPOBAHUS;
V-IIK-2.5[1] - YmeTh
HIPOTHO3UPOBATh PUCKH
BBITIOJTHSIEMBIX PabOT
pa3pabaTeiBaeMOi
CUCTEM B 00J1aCTH
boToHUKY;
B-TIK-2.5[1] - BnageTs
METOAaMU U3MEpPEHHS
XapaKTEPUCTHK
pa3pabaThiBacMbIX
ONITUYECKUX CUCTEM
nepeaayn u o0padoTKU
uHopMaluu,
ONTUYECKUX IJIEMEHTOB
¥ Y3JIOB yCTaHOBOK
3-1IK-6[1] - 3naTh
oO111e NPUHIIUIIGI,
MpaBHUia U METObI
TIOBEPKH, HAAJIKU U
PEryJIUPOBKU
obopyioBaHus,
HACTPOUKHU
POTPAMMHBIX CPEJICTB ;
V-IIK-6[1] - YmeTh
MO OTABIINBATh
UCTIBITATENbHOE
obopyoBaHue u
U3MEPUTENBHYIO
amnmaparypy, BBIOpaTh
METO/]T TOBEPKH,
HAJIQJKN U PETYITHPOBKH
o0opyaoBaHus,
HaCTPOUKH
MPOrPaMMHBIX CPEJICTB
B-TIK-6[1] - Bnanets
HaBbIKAMU
TECTUPOBAHUS




o0opypoBaHus,
HaCTPOMKHN
IPOTPaMMHBIX CPEJICTB

4. BOCIIUTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienn
BOCIIUTAHUSA
[IpodeccrnonanpHOE
BOCIIUTAHUC

[Ipodeccuonanshoe
BOCIIUTaHHE

3amaun BocriuTaHus (KO)

Co3naHue ycioBHUi,
o0ecrieunBaromuX, GOPMUPOBAHNE
YyBCTBA JJUYHON OTBETCTBEHHOCTH 32
HAy4YHO-TEXHOJOTUYECKOE PA3BUTHE
Poccun, 3a pe3ynbTarsl UCCIIeIOBAaHUI
u ux nocneacteus (B17)

Co3nanue ycioBHid,
o0ecrneynBaromux, GOpMUPOBAHUE
OTBETCTBCHHOCTH 32
npodeccuoHaIbHBINA BEIOOD,
poeCCHOHAIBHOE Pa3BUTHE U
npocdeccuonanbubie pemeHus (B18)

BocnurarensHblil noTeHIMAI
TUCTIMTLTAH

1.Mcnone3oBanue
BOCIIUTATEIHLHOTO MOTSHIIHANIA
JUCLUILTUH TPOPECCHOHATBHOTO
MoayJIst Ut pOopMHUpOBAHUS
YyBCTBa JINYHOU
OTBETCTBEHHOCTH 3a JJOCTHKEHUE
muaepctBa Poccun B Bemymux
HAyYHO-TEXHHUUYECKUX CEKTOpax u
(dbyHIaMEHTATBHBIX
UCCIICTIOBAHUSIX,
00€eCIIeunBaOIINX €€
SKOHOMHYECKOE Pa3BUTHE U
BHEIIHIOI 0€30MacHOCTD,
MOCPEICTBOM KOHTEKCTHOTO
o0y4eHwus1, 00CYKICHUS
COLIMAJIBHON U ITPAKTUYECKON
3HAYUMOCTHU PE3YJIbTAaTOB
HAYYHBIX UCCIICJIOBAHUN U
TEXHOJIOTHYECKUX pa3padOToK.
2.Mcnonb3oBaHue
BOCIIUTATEIHHOrO NMOTEHIIMANIA
JUCIHILTAH TPOPECCHOHATBHOTO
MOMYJIst JUTsl POPMUPOBAHUS
COILIMAJIbHOW OTBETCTBEHHOCTH
YYEHOTO 3a PE3yJIbTaThl
UCCIICIOBAaHUH U UX MOCIIECTBUS,
Pa3BUTHS UCCIIEIOBATEIHCKIX
KaueCcTB TOCPEICTBOM
BBITIOJTHEHHS Y4eOHO-
HCCIIeIOBATENbCKUX 3aJaHHH,
OpPUEHTUPOBAHHBIX HA M3YUCHHE
Y TIPOBEPKY Hay4HBIX (DaKTOB,
KPUTHYECKHUI aHAIN3
myOnuKanui B
npogeCCHOHAIBHON 00J1acTH,
BOBJICUCHUS B peabHbIC
MEXTUCIUTUTHHAPHBIC HAyJHO-
HCCIIEIOBATENECKHUE TTPOEKTHI.
Hcnonb3oBanue
BOCIIUTATEIHHOTO MOTSHIIMANA
JUCLMILTUH NPOPECCHOHATBHOIO
MoayJst st POPMHUPOBAHUS Y
CTYJICHTOB OTBETCTBCHHOCTH 32
cBoe npodeccruoHaIbHOE




[Ipodeccuonansroe
BOCIIUTaHHE

[Ipodeccuonansuoe
BOCITUTAHUE

Co3znanue ycioBHid,
o0ecrneynBaroux, GOpMUPOBAHUE

HaBbIKOB KOMMYHHUKAIIUH, KOMaH)IHOﬁ

pabotsl 1 nmuaepcTBa (B20)

Coznanue ycnosui,
o0ecreunBarIuX, OPMHUPOBAHNE

pa3BUTHE TOCPEICTBOM BBHIOOPA
CTYJEHTaMH UHIUBUAYaTbHBIX
00pa3oBaTeNbHBIX TPAEKTOPHUH,
OpraHU3AINH CUCTEMbI OOIIICHUS
MEXJly BCEMH Y4aCTHUKAMHU
o0pa3oBaTenpHOro Nnpolecca, B
TOM YHCJIE C UCIIOJIB30BaHUEM
HOBBIX HHQOPMAIIMOHHBIX
TEXHOJIOTUH.

1.Mcnone3oBanue
BOCIIUTATEIBHOIO NOTEHIINAIIA
JUCLMILTUH NPOPECCHOHATBHOTO
MOJYJISl JUIsl pa3BUTHSI HABBIKOB
KOMMYHHKAIMH, KOMaHIHON
paboThI U TUIEPCTBA,
TBOPUYECKOTO MHKEHEPHOTO
MBILIEHUS], CTPEMJIIEHUS
ClIeI0BaTh B MPOQeCcCHOHAIbHON
JESATEIbHOCTH HOpMaM
MOBEAEHMS, 00ECIIEYNBAIOIIUM
HPABCTBEHHBIN XapakTep
TPYJOBOM JESTENIbHOCTH U
HECITy>K€OHOT0 MOBE/ICHUs,
OTBETCTBEHHOCTH 3a NPUHSATHIE
pelIeHns 4yepes3 MOArOTOBKY
IPYNIOBBIX KYPCOBBIX paboT U
IIPAKTUYECKUX 3aJaHUM, pellIeHue
KEHCOB, MPOXO0K/IEHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCIIMTATEIBHOIO NTOTEHIIMAIIA
JUCLMILTUH TPOPECCHOHATBHOTIO
MOJyJIs JUIst: - (popMUpOBaHUS
IIPOU3BOJICTBEHHOTO
KOJUIEKTUBH3Ma B X0J1€
COBMECTHOT'O pEUICHMSI KaK
MOJIETIbHBIX, TaK U MIPAKTUYECKUX
3aJ1a4, a TaKxke IMyTemM
MOJIKPEIUIEHHE PallMOHAIbHO-
TEXHOJOTMYECKUX HaBBIKOB
B3aUMOJICVICTBHUSI B IIPOEKTHOU
JEeSITeIbHOCTH SMOLIMOHAIBHBIM
3¢ (eKToM yCIenrHoro
B3alMO/JICICTBUS, OLIYIIIECHUEM
pocta o01ieit a3 pexTuBHOCTH
IIPU pacipeesIeHUH IPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CHJIBHBIMH KOMITIETEHTHOCTHBIMU
Y SYMOLMOHAJILHBIMH CBOMCTBaMU
YIEHOB IPOEKTHOM I'PYIIIBL.
1.Ucnonws3oBanue
BOCIIUTATEIBHOIO MOTEHIIMAJIA




[IpodeccronansHOE
BOCIIUTAHHE

TBOPUYECKOTO
WH)XEHEPHOT0/TIPOECCHOHATBHOTO
MBIILUIEHHS, HABBIKOB OPraHU3alun
KOJUIEKTUBHOM IIPOEKTHOU
nesitensHOCTH (B22)

Coznanue ycioBui,
obecrneunBaromux, GOpMUPOBAHUE
KYJIBTYpBl THPOPMALTMOHHOM
oe3onacHocTH (B23)

JMCLUIUIMH MPO(ECCHOHATBHOTO
MOJIYJISL ISl pa3BUTHS HABBIKOB
KOMMYHHUKAIMH, KOMaHIHON
paboThI U IUJEPCTBA,
TBOPUYECKOTO MHKEHEPHOIO
MBIIUIEHUS, CTPEMIICHUS
ClIeZIOBaTh B NMPO(eCCHOHATLHON
JeSITeIbHOCTH HOpMaM
MOBEJICHHS, 00ECTIEYHBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYJOBOH JEATEIBHOCTH U
HEeCTy>KeOHOTO TTOBECHHUS,
OTBETCTBEHHOCTH 32 NPUHSTHIE
pelIeHus Yyepe3 MOATOTOBKY
IPYMNIIOBBIX KYPCOBBIX padoT U
MIPAKTUYECKUX 3aJJaHUi, pelieHne
KeHCOB, MPOXOKICHNE MPAKTHK U
noarorosky BKP.
2.Mcnonb3oBanue
BOCIUTATEIHHOTO MOTEHIIMANIA
JUCLUUIUIMH NPO(ECCHOHATBHOTO
MoayJst Juist: - GOPMUPOBAHUS
IIPOU3BOJCTBEHHOIO
KOJUJIEKTUBH3MA B X0J1€
COBMECTHOTI'O PELICHUS KaK
MOJICJTBHBIX, TaK U MPAKTHYECKUX
3ajiay, a TaKxkKe MyTeM
MOJIKPEIUIEHUE pallMOHAIbHO-
TEXHOJIOTUYECKUX HABBIKOB
B3aUMOJICMCTBUS B IPOEKTHOMN
JeSITeTbHOCTH AMOLMOHAIBHBIM
a3 dexTom ycnenrHoro
B3aMOJEICTBHS, OLIYIICHUEM
pocTa o6mieit 3pdekTuBHOCTH
IIPU pacHpeieeHUH MPOSKTHBIX
3aJ1a4 B COOTBETCTBUU C
CHJIbHBIMU KOMITETEHTHOCTHBIMU
¥ SMOIIMOHAILHBIMU CBOHCTBAMHU
YJIEHOB IPOEKTHOM IPyIIIbI.
Hcnons3zoBanue
BOCIUTATEIHHOTO MOTEHIINANA
IMCUIUIUIAH TIPO(ECCHOHATBHOTO
MoayJst st pOpMHUpOBaHUE
0a30BBIX HABBHIKOB
nH(pOPMaLIMOHHON 6€30MacCHOCTH
yepes U3y4eHue MoCaeACTBHI
XaJlaTHOTO OTHOLIEHHS K padore
¢ HHPOPMAITIOHHBIMH
cucTeMaMu, 6a3zaMu TaHHBIX
(BKIIIOYast MepCOHAIbHBIE
JaHHbBIE), TMPUEMax U METOAax
3JI0YMBIILIJIEHHUKOB,




MOTEHLIMAIBHOM YPOHE
MTOJI30BATENSIM.

S. CTPYKTYPA M COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne
.1

HaumenoBanmue
pasnesa yueOHOM
AUCHUILTHHBI

Henenn

Jlexnumn/ Ipaxkr.
(cemuHapsi )/

JlaGopaTopHble
padoThbl, yac.

O0s13aT. TeKymmii

KOHTPOJIb ((popma*,

HeJeJs )

MakcuMaJabHBIN

pa3nena (popma*,

0aJu 3a pasgen™*
ATTecTanus
HeJeJIs)
Nuaukaropsl
OCBOEHHSA

IKOoOMIOeTAeHIIAA

5 Cemecmp

Yacts 1

8/0/0

N
(V)]

K-8 3-

[1K-2,
3-TIK-

YacTtb 2

8/0/0

25

KH-15 | 3-




OIIK-

B-
OIIK-

3-TIK-

V-
[1K-2,
B-
[1K-2,
3-IIK-
2.5,
V-
[K-
2.5,
B-
IIK-
2.5,
3-TIK-

V-
I1K-6,

[1K-6

HUmoeo 3a 5 Cemecmp

16/0/0

50

KoHnTpoibHbIe
MeponpHuATHS
Cemectp

3a

5

50




I1K-6,
B-
ITK-6

* — COKpallleHHOe HauMeHOBaHKe (POPMbI KOHTPOJIS

*E CyMMa MAaKCHMAJIbHBIX 0annoB JOJIDKHa OBITE paBHa 100 3a CEMCCTP, BKIIKOYas 3a4CT H

(unn) sK3aMeH

CoxparieHre HauMEHOBaHUH (POPM TEKYIIIETO KOHTPOJIS M aTTECTAIlUH Pa3IesIoB:

O0o3ua | [To1HOE HAMMEHOBAHME

YyeHue
KN KoHTpoJib 1o utoram
3 3auer

KAJIEHJIAPHBI IIJTAH
Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,
U qac. , yac. yac.
5 Cemecmp 16 0 0
1-8 Yacrtp 1 8 0 0
1 Tema 1 Bcero ayiuTopHbIX 4acoB
OO0111e cBeIEHUS 0 METOI€ KOHEYHBIX dy1eMeHTOB. Pa3souenne | 1 | 0 | 0
Ha KOHEYHBIE 3JIEMEHTHI. 3aJja4a UHTEPIIOJISIIIUN Ownutaiin
0 |0 |0
2 Tema 2 Bcero ayiuTopHbIX 4acoB
O6mmwme ceenenus o nporpammuom nakere COMSOL 1 | 0 | 0
Omnaitn
0 |0 | 0
3 Tema 3 Bcero ayutopHbIx 4acoB
Coznanue MOeT U IOCTPOSHUE PACUETHOM 001acTh 1 [0 [0
Ownnaitn
0 |0 |0
4 Tema 4 Bcero ayuTopHbIX 4acoB
ITocTaHOBKA KpaeBoOM 3aa4y U ONPEAEICHNE HAYAJIbHBIX U 1 | 0 | 0
ITPAHUYHBIX YCIOBHUI Omnuaiin
0 |0 |0
5 Tema S Bcero ayiuTOpHbIX 4acoB
[TocTpoenue pacuyeTHOM CETKU PJIEMEHTOB 1 | 0 | 0
Ownnaitn
0 | 0 | 0
6 Tema 6 Bcero ayiuTopHsIX 4acoB
Pa6ora c pemmarenem COMSOL 1 06paboTka mory4eHHbIX 1 [0 [0
pe3yJIbTaTOB Ounaiin
0 |0 | 0
7 Tema 7 Bcero ayiutTopHbIX 4acoB
Metoap! pacuera MmarHuTHbIX noiaeit COMSOL. Pemenue 1 | 0 | 0
3aJ1a4 CBEPXIPOBOIUMOCTH Ownnaiin
0 |0 |0
8 Tema 8 Bcero aynutopHsIx 4acoB




Pabora ¢ mogynem Temonepeaaun 1 | 0 | 0
Ownnaitn
0 0 0
9-16 Yacts 2 8 0 0
9 Tema 9 Bcero aynuropHbIx 4acoB
Co3nanue MyJnbTUDU3NUECKUX MOJIeIen 1 K [0
Ownnaitn
0 |0 | 0
10 Tema 10 Bcero ayiutopHbIx 4acoB
Paborta c anextpuueckumu nenssmu B COMSOL. Ilpumenenne | 1 [0 [0
K PEIICHUIO 3a/1a4 CBEPXIPOBOJIUMOCTH. Ownnaitn
0 |0 |0
11 Tema 11 Bcero ayiuTopHbIX 4acoB
MoaenupoBaHue B3aMMOACHCTBUS U3JIYUYEHHUSI C BEIIECTBOM 1 | 0 | 0
METOJ0OM KOHEUHBIX 3JIEMEHTOB Ownutaiin
0 |0 |0
12 -16 | IlpakTH4yeckas 4acThb Bcero ayutopHbIX 4acoB
Omiragka nporpaMum M cada 3alaHuit 5 [0 [0
Ownnaitn
0 |0 | 0
CokpallleHHbIe HAUMEHOBAHUSI OHJIANH OILIUN:
Oo6o03na | Ilos1HOe HaMMeHOBaHME
yeHue
oK DJIEKTPOHHBIN KypC
IIM [TOTHOTEKCTOBBIN MaTepual
I [TOTHOTEKCTOBBIE JIEKLIMU
BM Buneo-marepuainsl
AM Aymo-marepuasl
[1p3 [Ipe3enTanmmn
T Tectbl
OCM DIEeKTPOHHBIE CIIPABOYHBIE MATEPUAJIbI
4@ HMHTEepakTUBHBINA CANUT
6. OBPA3OBATEJIBHBIE TEXHOJIOT'UH
[lo HampaBieHHIO TOATOTOBKH  (CHEHUATBHOCTH)  MPEayCMaTpUBACTCA LIUPOKOE

WCTIOJB30BaHUE B Y4eOHOM MpoIlecce aKTUBHBIX W MHTEPAKTHBHBIX (DOPM NpPOBENEHUS 3aHATHH B
COYETaHUM C BHEAyAMTOPHON paboToil ¢ Lenbio (HOpMUPOBAHMSI U Pa3BUTHSA MPO(ECCHOHATBHBIX
HaBBIKOB CTYJEHTOB. B pamkax yueOHOro Kypca IMpeayCMOTPEHO HCIIOJIb30BaHHE JIMIIEH3MOHHBIX
IIPOrpaMMHBIX IPOYKTOB IIPU IPOBEIEHUH CAMOCTOSATENbHBIX PaCYETOB.

7.  ®OHJ OLIEHOYHBIX CPEJCTB

@®OoH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILINHE 00eCIeUrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4yeHHs (KOMIIETEHIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIEro,
PYOEIKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLIUTUIMHE.




CBs3p Mexny (opMHUpPYEMBIMH KOMIICTEHUUSAMH M (OpMaMH KOHTpPOJII HUX OCBOCHHS
Ipe/CTaBlIeHa B cleaytomlell Tabaune:

KOM]’[ETCHIII/IH I/IHHHKaTOPBI OCBOCHUA ATTeCTaIII/IOHHOC MeEponpusiTue
(KTI 1)

OIK-4 3-OIK-4 3, K-8, KU-15
V-OIIK-4 3, K-8, KU-15
B-OIIK-4 3, KU-8, KU-15

TK-2 3IK-2 3, KI-8, KU-15
V-TIK-2 3, KI-8, KU-15
B-TTK-2 3, K-8, KU-15

TK-2.5 3-1IK-2.5 3, KI-8, KU-15
V-IIK-2.5 3, K-8, KU-15
B-ITK-2.5 3, K-8, KU-15

TIK-6 3-TIK-6 3, KU-8, KU-15
V-TIK-6 3, K-8, KU-15
B-TIK-6 3, KU-8, KU-15

HIkanbl oeHKH 00pa3oBaTeILHbIX JOCTHKEHU I

[lIxana KaX70r0 KOHTPOJIBHOTO MEPOMNPUSTHS JISKUT B mpenenaax oT 0 10 yCTaHOBJICHHOTO
MakKCHUMAaJILHOTO Oajiia BKJIFOUMUTEIBHO. MTOroBas arrecranus 10 OUCIHUIUINHE oreHuBaercsa 1mo 100-
OaJTLHOM ITKaJIe M MPEACTABISIET COO0N CyMMY OalJIOB, 3apa00TaHHBIX CTYJECHTOM IPH BBHITTOJTHECHUH
3aJaHUi B paMKax TEKYIIETO U MPOMEKYTOYHOTO KOHTPOJIS.

Hrtorosast olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEIYIOIIEH IIKAJIOM:

Cymma Onenka mo 4-ex Onenka | TpeOoBaHUS K YPOBHIO OCBOESHUIO
0aIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUILINHBI

OIeHKa «OTINYHO» BBICTABIISICTCS
CTY/ICHTY, €CIIH OH TJIyOOKO U IIPOYHO
YCBOWII MPOTPAMMHBIN MaTepHal,
HCYEPIIBIBAIOIIE, [TOCIIEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO M JIOTUUECKH CTPOMHO ero
U3J1araeT, yMeeT TECHO YBSI3bIBAThH
TEOPHUIO C IPAKTHKOM, HCIIONB3YET B
OTBETE MaTepual MOHOTpapUIECKOM

JIMTEPATYPHI.
85-89 B O1leHKa «XOPOIII0Y» BBHICTABISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He JIOMyCKast

D CYIIIECTBEHHBIX HETOYHOCTEU B OTBETE
Ha BOIIPOC.

4 — «xopoutoy
70-74

65-69 OlLieHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCS CTYICHTY, €CJIH OH UMEET
3HAHHS TOJILKO OCHOBHOTO Marepuala,
3- HO HE YCBOWJI €r0 JICTaNICH, JOITyCKaeT
60-64 «Y0081€mMEOPUMENILHOY E HETOYHOCTH, HEJIOCTATOYHO MPABHIbHBIC
(OpMyYITUPOBKH, HAPYIICHUSI
JIOTUYECKOH NOCIE0BATEIbHOCTH B
W3JI0)KEHUH IPOrPAMMHOT0 MaTepHala.

Hwuxe 60 2-— F OreHKa «HEYI0BICTBOPHTEIHHOY




KHEYO0BNEMBOPUMETILHOY BBICTaBIISIETCS CTYACHTY, KOTOPBII HEe
3HAET 3HAYUTENILHON YacTu
[IPOrPaMMHOI0 MaTepuala, JOMyCKaeT
cyliecTBeHHbIe ommnoOku. Kak npasuio,
OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYICHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHHe Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOILEH JUCLUIIMHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUIIINHEI

OCHOBHAZ JIMTEPATYPA:

1. DU JI12 JlaGoparopublii mpakTukyM "KoMITbIOTEpHOE MOACIMPOBAHNE HAHOCTPYKTYp" : , MocCKkBa:
HUsAY MUDH, 2013

2. 9N @ 33 OcHosl pabotsl B ANSYS 17 :, Mocksa: JIMK Ilpecc, 2017
3. OU b 30 Yucnenusie MeToabl : yuebHOE mocodue, Mocksa: JlabopaTopust 3anuii, 2020

4. 519 B30 Yucnennslie MeToIbl : yueOHOE ocodue 11t By30B, MockBa: bunom. JlabopaTopus
3Hanui, 2015

5. OU E 60 YucneHHbsle METOABI: BBEICHUE B TEOPUIO PA3HOCTHBIX CXeM : yueOHoe rmocodue asst
akajgemMmudeckoro O6akamaBpuata, Mocksa: FOpaiit, 2019

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.3/.6 P 15 MeToJ1 KOHEUHBIX JIEMEHTOB B IMHAMUYECKHUX 3aJla4aX CONPOTHUBIECHUS MaTEpUAJIOB :
, Mocksa: ®u3mariut, 2013

2. 519 1144 KomnbroTepHbIil npakTukyM "OCHOBBI YUCIIEHHBIX METOJIOB pelleHus pusndeckux 3agayd”
., A.M.IloqmuBaes, E.E.JIsBoB, JI.A.Onénos, M.: MU®U, 2004

I[MPOI'PAMMHOE OBECIIEYEHUE:

1. COMSOL Multiphysics (7a-4)

LMS U UHTEPHET-PECYPCBI:

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

http://library.mephi.ru/

9.  MATEPHUAJBLHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOI
JUCLUIIINHBI



CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He TpedyeTcs

10. YYEBHO-METOAMYECKME PEKOMEHJIALIMU J1JIsA CTYAEHTOB

CrtyneHTaM CTOMT OOHOBHUTH CBOM 3HAHHS MPOTPAMMHPOBAHUS, YHCIEHHBIX METOJIOB,
(YHKIIMOHATFHOTO aHaM3a W YpaBHEHWH MaremaTmueckod ¢(usuku. [lpm m3ydenum unTepdeiica
nakera COMSOL Multiphysics pekomeHyeTcsl He IpOIyCKaTh ATambl U aKKypaTHO HMPONTH MO BCEM
CTaJusIM CO3JJaHHs MOJIEJIM U Tpoliecca MOAEIHpPoBaHusA. PexoMeHayeTcst monpoOoBaTh peaan3oBaTh
pacy€T coOCTBeHHOW 3amauu, cBs3aHHOW ¢ Bamew HUP, mepen »Tum oOCynuB W yTOYHUB €€
(OpMYIMPOBKY U MapaMeTPhl C HAYYHBIM PYKOBOJAUTEIIEM.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIMU IJI5 IPENNOJABATEJEN

[Tpu BemeHUM AaHHOTO Kypca cieayeT oOpamiaTh BHUMAaHHME CTYJEHTOB Ha OOIIMH MPHHLIUI
(OpMYIHPOBKH MYyJIbTH(PHU3NUECKON MOJENHN, BEIOOpA YpaBHEHUH U IPaHUYHBIX yclIoBH. OKa3bIBaTh
HE00XOIMMYIO TIOMOIIb MTPH HAYAJILHOM 3HAKOMCTBE ¢ nHTep(eiicom nakera. OOBSCHUTH PUHIIUIIBI,
OIpeesIoNe BbIOOp paCUETHON CETKH, apaMeTphl periaTess U T.A.

ABTOp(BI):

OcunoB Makcum AHapeeBUY

IToxposckuii Cepreit Bnagumuposuy



