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AHHOTAIUA

[lenp mpemojaBaHUsl JaHHOW TUCIUIUIMHBI COCTOUT B M3JIO)KCHHUU HAYaldbHBIX CBEICHUS O
METOJIaX YHCICHHOTO MOJCIHPOBAHUS (DU3MUECKHUX IPOIECCOB METOJOM KOHEYHBIX JJIEMEHTOB B
cpene COMSOL Multiphysics, yaenuB mpu 3TOM OCHOBHOE BHHMAaHHE TEM 3a7adaM, KOTOpPBIE
BO3HUKAIOT B (pU3MKE HAHOCTPYKTYP U CBEPXIIPOBOJAMMOCTH. AKIICHT Kypca CAeliaH Ha MOJy4eHUU
HEOOXOUMBIX JUUISI MPOBEJICHUS YHCICHHOTO MOJCIMPOBAHUS HaBBbIKaX: COCTABJICHHE YpaBHECHUU
MaTeMaTHYECKON (PU3UKH, ONMUCHIBAIOIIMX PEIIacMyI0 Ipo0JieMy, TOCTAHOBKA IPAaHUYHBIX YCIOBHH U
COCTaBJICHHE KPAaeBbIX 3ajad, CO3JIaHUE M'eOMETPUYECCKON MOJIENIH, paboTa ¢ CETOYHBIMH METOJIaMH,
MIOCTPOCHHE AQJAlTUBHOM CETKH JJICMEHTOB, HACTpOiiKa pemiareis, pabora ¢ pa3IMYHBIMU
bU3MYECKUMU MOAYIISIMH, padoTa C DSIEKTPUYCCKHMH IIETSIMH, MOCTOOpaOdOTKAa WBH3yaTU3allds
pE3yIIbTaTOB.

OCHOBHBIMH 33/1a4aMU OCBOCHHUS JAUCIMILIUHBI SBISTFOTCS: 00Y4YeHHE TIOCTAHOBKE (PU3UUECKOU
3aJlaud: COCTABJICHHE YPAaBHCHHN MAaTeMaTWYCCKOW (PU3WKH, OMHCHIBAIOIIUX pElIacMyIo Mpoliemy,
MOCTAaHOBKA TPAHMYHBIX YCIOBUH M COCTAaBJICHHE KpaeBbIX 3ajad. nojydeHue 0a30BBIX
NPEJCTaBICHUN O MPHHIMUIAX [MOCTPOCHUS MYJIbTH(PH3MUECKUX MOJEICH B Cpele MOJCIMPOBAHUS
COMSOL Multiphysics.HaganbHblil ypoBeHb MOATOTOBKH CTYACHTOB, HEOOXOIUMBIH JJIsl YCIEIIHOTO
OCBOEHHS JaHHON NMCHUINIMHBI JOJDKEH BKIIIOYATh 3HAHHE MAaTEMaTHYECKOro aHaiau3a, JMHEHHOMN
anreOpel, Teopun (PYHKIHMNA KOMILIEKCHOTO TIEPEMEHHOr0, OOBIKHOBEHHBIX TU((hepeHIHATBLHBIX
ypaBHeHH W JudPepeHIIMANBHBIX ypaBHEHUH B YACTHBIX IMPOHM3BOJHBIX, 3HAHUS Kypca OOIIeH
(GU3MKK, B YACTHOCTH DJEKTPOJWHAMHUKH, TEPMOJAMHAMHUKH H  MOJICKYJISPHOH  (DU3HKH,
ANEKTPOTEXHUKH B 00BEME TIPUMEPHO JIBYX-TPEX CEMECTPOBOTO Kypca MO KaKI0W M3 MePEUNCIICHHBIX
JACIIMIUIMH.

1. IEJIU U 3ATAYA OCBOEHUA YYEBHOU JIUCHUTJIMHBI

Llenr mpenojgaBaHusl TaHHOW AMCIUIUIMHBI COCTOUT B H3JIOKEHUU HAYAIBHBIX CBEACHUS O
METOAAX YHCIEHHOTO MOJICIMPOBAHUS (U3UUYECKUX IMPOLECCOB METOJ0M KOHEUHBIX AJIEMEHTOB B
cpene COMSOL Multiphysics, yaenauB mpu 3TOM OCHOBHOE BHHUMaHME TEM 3ajayaM, KOTOpbIE
BO3HUKAIOT B (pU3MKE HAHOCTPYKTYp M CBEPXIPOBOJAMMOCTH. AKIIEHT Kypca CAellaH Ha MOJIy4eHUU
HEOOXOJMMBIX ISl MPOBEIEHUS UYWCICHHOIO MOJEIMPOBAHUS HaBBIKaX: COCTaBJICHHE YpaBHEHUM
MaTeMaTH4eCcKON (U3UKH, OMUCHIBAIOIINX PEIIaeMYyI0 Mpo0eMy, TOCTAaHOBKA TPAaHUYHBIX YCIOBUM U
COCTaBJICHHE KpaeBbIX 3ajjay, CO3/laHu€ N'eOMETPUYECKON MOJENH, padoTa C CEeTOYHBIMU METOJaMH,
MOCTPOEHHE AaJalTUBHOW CETKUM JJIEMEHTOB, HAacTpOMKa pemarens, padboTa C pa3IMYHBIMU
¢u3nYecCKUMU MOJYJISIMH, pPaboTa C 3NEKTPUUECKUMH LEMsAMH, MOCTOOpadOTKAa HWBU3yalU3aIUs
pe3yiabTaToB.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

ConepkaHue MPOTpaMMBI TPEJCTABISAET COOOM pa3BUTHE TOJYYCHHBIX paHEEe 3HAHWHN B
o0yacTh MaTeMaTHKH W (PU3MKH W MCIOJB30BAaHUS YHCICHHBIX METOJOB IS MOJCITHPOBAHMS
(bUBUYECKUX MPOIIECCOB, YICIUB MIPH 3TOM OCHOBHOE BHUMAaHHE T€M 3ajJadaM, KOTOPbIE BOSHUKAIOT B
(hU3MKe HAHOCTPYKTYP U CBEPXIIPOBOJUMOCTH. B Hell HCIOIBb3YIOTCSI OCHOBHBIE TIOHSTHSI, KOHIICTIIUH,
MIPEJICTABJISIONINE COO0M TEOPETUUECKYIO 0a3y, OCBOEHHYIO CTYJACHTAMH MPU U3yYSCHUH AUCIUILTHHBL.
N3yuenne AMCHUIUIMHBI MO3BOJUT CTYJEHTAM IMOJYYUTh U Pa3BUBATh HABBIKM BBIYMCIUTEIBHOMN



paboThl MpHU peUmIeHUH 3a7ad MOJAETUPOBaHUS B (PU3MKE KOHIEHCUPOBAHHOTO COCTOSIHUS H

HaAHOCHUCTECM.

3. ®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI

OBYYEHUA

YHuBepcanbHbIe H(WIK) o0enpodeccuoHalbHbIE KOMIIETEHIIUHN

KOI[ N HAUMCHOBAHHNEC KOMIICTCHIINU ‘ KOI[ N HAMMCHOBAHUC MHAUKATOpa JOCTHXKCHUSA KOMIICTCHIINN

[TpodeccnonanbHbie KOMIETCHIIMA B COOTBECTBUU C 3ajadaMd U OOBEKTamMH (0OmactsMu

3HaHUN) TPOodECCUOHATBLHON eI TeIbHOCTHU

3agaua
npodeccuoHaIbLHOI
nesiteabnoctu (3I1/1)

O0BeKT nin
00J1aCTh 3HAHUA

Kox u nanmenoBanue
npogdeccuoHaIbLHOM
KOMIIETEeHI[UH;
OcHoBaHue
(mpogeccuoHaIbLHBIH
cranaapt-IIC, ananu3
OIbITA)

Koa v HanmenoBaHue
HHANKATOpA
AOCTUKEHU S
npo¢deccuoHaATILHOM
KOMIIETEeHIIUH

HAaY4YHO-UCCJIEA0BATEIbCKUI
MopaenupoBaHue Mertonbl 1 ITK-2 [1] - cniocoben k 3-T1K-2[1] - 3uath
CHCTEM, TEXHOJIOTUH MaTeMaTHYECKOMY BO3MOYKHOCTH
UCTIOJIB3YIOIIHX (bOTOHHKH 1 MO/JICITUPOBAHUIO CTaHJAPTHBIX MTAKETOB
ONITUYECKHE METOJIBI ONTOMH()OPMATHKH MPOIECCOB M OOBEKTOB  aBTOMATH3MPOBAHHOTO
00paboTKn (hOTOHUKHU U MIPOCKTUPOBAHUS TIPH
nHpOpMAIIHH, H ONTOMH()OPMATHKH, UX  MaTEeMaTHYECKOM
pe3yabTaTOB UX HCCIIEIOBAaHMIO Ha 6a3e  MOJAETUPOBAHUU
paboThI; MOCTPOEHHE CTaHJapTHBIX TaKETOB 00BEKTOB (POTOHUKHU U
MaTeMaTHYeCKHUX aBTOMaTU3UPOBAHHOTO ONTOMH(OPMATHKHU.;
MOJIeNIeH IS aHAIn3a MPOEKTHUPOBAHUS U V-TIK-2[1] - ymeTh
CBOWCTB 0OBEKTOB CaMOCTOSITENTLHO peliaTh TUIHYHbIE
HCCTIeI0BaHUS U BEIOOD pa3paboTaHHBIX MaTeMaTU4YECKue 3a0a4un
YHCIEHHOTO0 METOJIa UX MIPOrPaMMHBIX Ha 0a3e cTaHIapTHBIX
MO/JICIIUPOBAHUS, MIPOAYKTOB MaKETOB
pa3paboTka aJropuTMa aBTOMaTU3HPOBAHHOTO
peleHws 3a/1a9n Ocnosanue: MIPOEKTHPOBAHUS;
[MpodeccronanbHbIH B-TIK-2[1] - Bnazets
craugapt: 06.007, HaBBIKAMHU
06.018 CaMOCTOSITEJIbHOU
pa3paboTKu mporpamm
MIPU MaTeMaTHIECKOM
MOJICITUPOBAHHIH
MPOLIECCOB U 0OBEKTOB
($hOTOHUKHU U
ONTOMH()OPMATHKH.
IIPOEKTHO-KOHCTPYKTOPCKUN

IIpoextupoBanue u
KOHCTPYHPOBaHHUE
ONTHUYECKUX
TEXHOJIOTHH Mepeayu,

DineMenTHas 0asza
($OTOHHKHU U
OonTOMH(GOPMATUKH U

1M poBBIE METOTBI

ITK-6 [1] - cniocoben
IIPOBOJUTH IIOBEPKY,
HAJIAJKy U PETYJIUPOBKY
o0opynoBaHUs,

3-I1K-6[1] - 3Hath
o0111e MPUHIUIIBL,
npaBUJia ¥ METOIBI
MOBEPKH, HATAIKU H




npuemMa, o0paboTKH,
XpaHEeHUs U
OTOOPaKECHHS
uHpOpMaLNY; ydacTue
B MOHTa’ke, HaJlaJKe,
UCTIBITAHUAX U C/Ia4e B
AKCILTyaTaIUIo
OTIBITHBIX 00PAa3IoB
W3JEIUH, y3J10B,
3JIEMEHTOB MPUOOPOB U
cucTeM (POTOHMKH U
ONTOUH(OPMATHKH

aHaJin3a

HACTPOUKY
[IPOrPAMMHBIX CPEACTB,
WCTIOJIB3YEMBIX TSI
pa3paboTku,
MPOU3BOJICTBA H

PEryJINpPOBKU
obopymoBaHus,
HaCTPOMKHU
MPOTPaMMHBIX CPEJICTB ;
V-TIK-6[1] - YmeTh

crannapt: 06.018

HACTPOUKH MPUOOPHOI [IOArOTABIUBATH
TEXHUKHU UCIBITATEIbHOE
obopynoBaHue u
OcHoeanue: U3MEPUTEIIBHYIO
[IpodeccronanbHbII anmnaparypy, BelIOparThb

METOJI ITOBEPKH,
HATAJIKA U PETYTUPOBKHI
obopymoBaHus,
HAaCTPOMKU
MIPOTPAMMHBIX CPEJICTB ;
B-TIK-6[1] - Biagers
HaBBIKAMU
TECTUPOBAHUS
o0opynoBaHus,
HAaCTPOMKHU
IIPOTPAaMMHBIX CPE/ICTB

4. BOCIIMTATEJIbHBINA IOTEHITAAJ JUCITATIIAMHBI

Hamnpasnenus/nenu 3amaun BocuTaHus (KO.) BocnurarenbHbIi MOTEHIIHAT
BOCIIUTAHUS JHACIUATLINH
[IpodeccuonanpHOE Coznanue ycioBui, 1.Mcnone3oBanue
BOCIIUTAHUE obecneunBaronux, GopMupoBaHue BOCIIHTATEILHOTO MOTCHIINAIA

YyBCTBA JIMYHONU OTBETCTBEHHOCTH 3a
Hay4YHO-TEXHOJOTUYECKOE Pa3BUTHE
Poccuu, 3a pe3ynpTaTsl UCCIIEJOBAaHUM
u ux nocneactsus (B17)

JTUCIUIUINH TPOo(eCCUOHATBLHOTO
MOyIIs 71 (GOpMHUPOBAHUS
YyBCTBA JIMYHOU
OTBETCTBEHHOCTH 3a JOCTHKCHHE
muaeperBa  Poccuu B Benymmx
HayYHO-TEXHUYECKUX CEKTOpax U
(yH1aMeHTaJIbHbIX
HCCIICAOBAaHUSAX,
00€eCIIeunBaOIINX €€
SKOHOMHUYECKOE Pa3BUTHE U
BHEIIHIOKW 0€30I1acHOCTb,
MOCPEJICTBOM KOHTEKCTHOTO
oOyueHus1, 00CyKICHHS
COLMAJIbHOW U MPAKTUYECKON
3HAYMMOCTHU PE3YJIHTATOB
Hay4HBIX UCCJIEIOBAHUN U
TEXHOJIOTHYECKUX pa3padOToK.
2.Mcnoan3oBanue
BOCIUTATEILHOTO MOTECHITHATIA
JTUCIUILIAH TIPO(heCCHOHATIBLHOTO
MOy TSt POPMUPOBAHUS
COLMaJIbHOM OTBETCTBEHHOCTH
YYEHOTO 32 pe3yJIbTaThl
HCCICAOBAHUN U X IOCICACTBUS,




Pa3BUTHSI UCCIIEAOBATEIHCKUX
KauecTB TOCPEICTBOM
BBITTOJIHEHHSI Y4eOHO-
HCCIIEAOBATEIbCKUX 3aJaHUMH,
OPUCHTUPOBAHHBIX HA U3YYCHUE U
MIPOBEPKY HAYYHBIX (PaKTOB,
KPUTUYCCKHIA aHAITN3
myOuKanui B
npodeccuoHaIbHON 00J1aCcTH,
BOBJICUCHUS B peabHbIC
MEXIMCIUTUTHHAPHBIC HAYYHO-
HCCIIeIOBATEIILCKUE MTPOCKTEHI.

[IpodeccnonanpHOE
BOCITUTAHHE

[IpodeccuonanvHoe
BOCIIUTaHUE

Co3nanue yciaoBUid,
o0ecnieunBaroOImuX, (OpMUPOBAHKE
OTBETCTBEHHOCTH 32
npodecCHOHATBHBIN BHIOOD,
npodeccCHOHAIbHOE Pa3BUTHE U
npodeccuonanpHble pemeHus (B18)

Co3zanue ycioBHi,
obecrneunBaromux, GopMUpPOBaHUE

HAaBbIKOB KOMMYHUKaIINH, KOMaH}IHOﬁ

pabotsl u tuaepcTBa (B20)

Hcnons3zoBanue
BOCIIUTATEIBLHOTO OTEHIHAIA
JTUCIUIUIAH TPpOo(deCcCUOHATBLHOTO
MOYJIst U (GOPMUPOBAHUS Y
CTYJICHTOB OTBETCTBEHHOCTH 32
CBOE IpOodecCHoHaATHLHOE
pa3BUTHE TOCPEICTBOM BBIOOpA
CTYJICHTAMH WHIUBUYaTbHBIX
00pa3oBaTeNbHbIX TPACKTOPHUIA,
OpTraHU3aIH CHCTEMbI OOIIICHUS
MEX]ly BCeMH Y4aCTHUKAMU
o0pa30BaTeNnpHOro npoliiecca, B
TOM YHUCJIE C UCTIOJIb30BAHUEM
HOBBIX HH(POPMAITHIOHHBIX
TEXHOJIOTHIA.

1.Mcnonb3oBanue
BOCTIUTATEIHHOTO MOTEHIINANA
JTUCIUIUINH POo(eCCUOHATBLHOTO
MOJTYJIs [ Pa3BUTHUSI HABBIKOB
KOMMYHHKAITUH, KOMaH THOU
paboTHI U TUJEPCTBRA,
TBOPYECKOTO MHKEHEPHOTO
MBIIUICHUS, CTPEMIICHHS
cle10BaTh B MpohecCHOHaTbHOM
JeSTeNIbHOCTH HOpMaM
MoBeAeHHs, 00eCIIEYNBAIOIIUM
HPABCTBEHHBIN XapakTep
TPYJAOBOH JESATETLHOCTH U
HEeCITykeOHOTO TIOBEICHUS,
OTBETCTBEHHOCTH 3a IMPUHSATHIC
peuieHus yepe3 NoJAIr0TOBKY
IPYIIOBBIX KYPCOBBIX pabOT U
MPAKTUYECKUX 3aJJaHUH, pelIeHue
KEHCOB, POXO0XK/ICHUE TIPAKTHK H
noarotosky BKP.
2.Mcnonp3oBanue
BOCIHUTATEIHHOTO MOTEHIINATIA
JTUCIUIUIAH TPO(EeCCHOHATIBHOTO
MOAYINS JUIst: - POPMUPOBAHUS
MTPOU3BOJICTBEHHOTO




KOJUIEKTHBHU3MA B XOJI€
COBMECTHOTO PELICHHS KaK
MOJICTIbHBIX, TAK U PAKTHUECKUX
3a/1a4, a TAaKXKe MyTeM
HOJIKpEIUICHHE PallMOHAIBHO-
TEXHOJOTHYECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOEKTHOMN
NESTEIIbHOCTH SMOIMOHATHHBIM
3¢ dexToM ycrenHoro
B3aMMO/ICHCTBUS, OIIYIIICHHEM
pocTa o6miei 3pheKTHBHOCTH
P pacIpeIeICHUN TPOSKTHBIX
3a/1a4 B COOTBETCTBUU C
CWJIBHBIMU KOMITIETCHTHOCTHBIMU
Y DMOIMOHATILHBIMU CBOMCTBAMHU
YWICHOB POEKTHOM I'PYIIIBL.

[IpodeccuonansHoe
BOCITUTAHHE

Coznanue ycnosui,
obecrieunBaroImuX, (POPMUPOBAHKE
TBOPYECKOTO
WH)XEHEPHOTO/TIPO(heCcCHOHAIBHOTO
MBILLIEHHS], HABBIKOB OPTaHU3aI1H
KOJUIEKTUBHOM IIPOEKTHOU
nesitenpHocTH (B22)

1.Mcnonbs3oBanue
BOCITUTATEIHLHOTO MOTEHIINAJIA
JTUCIUILIAH TPOo(heCcCHOHATBLHOTO
MOJIYJIS 1Tl Pa3BUTHSI HABBIKOB
KOMMYHUKAaIMU, KOMaHIHOU
paboTHI U IUIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIILJICHUS, CTPEMIICHHS
CJIeI0BaTh B MPOQEeCCUOHATBHON
NeSATeTbHOCTH HOpMaM
MOBE/ICHHUs1, 00ECIIeUNBAIOIIUM
HPABCTBEHHBIN XapaKTep
TPYJIOBOH JESATENBHOCTU U
HECTy>KeOHOTO TTOBEJICHUS,
OTBETCTBEHHOCTH 3a MPUHSATHIE
pelieHus 4epe3 MoArOTOBKY
TPYIIOBBIX KYPCOBBIX paboT H
MPAKTUYECKUX 33/IaHHH, pEIIeHUE
KEMCOB, MPOXOXKIACHUE MPAKTUK U
noarotrosky BKP.
2.Mcnonb3oBanue
BOCITUTATEILHOTO MOTSHITHAIA
JTUCIUIUINH TPO(hECCHOHATBLHOTO
MOAYJIS JUIst: - (DOPMUPOBAHUS
MIPOU3BOJICTBEHHOT'O
KOJIJICKTUBH3Ma B XOJI€
COBMECTHOT'O PEIICHUS KaK
MOJICJTBHBIX, TAK U TPAKTUYECKUX
3a/1a4, a TAKXkKe MyTeM
MTOAKPETUICHUE palliOHATBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBHS B MPOEKTHOMN
JeATEIbHOCTH SMOLIMOHATBHBIM
3¢ dexToM ycrenrHoro
B3aUMOJCICTBUSA, OLLYIIIEHUEM
pocTa o01ieit 3¢ heKTHBHOCTH




MIPH pacipeeIeHUH TPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CHJIBHBIMU KOMITIETEHTHOCTHBIMU
Y SMOIIMOHAJIbHBIMU CBOMCTBAMHU
YJIEHOB MPOEKTHOU IPYIIIHL.

[TpodeccuonansHoe Co3znanue ycioBHid, Hcnonb3oBanue

BOCITUTaHHE o0ecrieunBaroOIUX, (HOPMUPOBAHKE BOCITUTATEIILHOTO IMOTCHIINAIIA
KYJIBTYpbl HHPOPMALMOHHOM JUCLIUTUTAH TPO(EeCCHOHATBHOTO
6e3onacHoctH (B23) Moy 11 popMUpoBaHUE

0a30BBIX HABBHIKOB
nH(}OpMaIMOHHOM 0€3011aCHOCTH
yepes U3y4eHue MoCcaeaCTBUI
XaJIaTHOTO OTHOLIEHUS K paboTe
¢ HH(POPMAITMOHHBIMHU
cucTeMamu, 6azamMu JJaHHBIX
(BKIIIOYast MepcoHaIbHbIE
JaHHbIE), MpPHEMax U MEeToAax
3JI0YMBIIIJICHHUKOB,
MOTEHLIUATHHOM ypOHE
TI0JIb30BATEIISIM.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHHUILINHBI

Paznenbr yueOHOH TUCIMITIMHEL, UX 00BEM, CPOKU MU3YYEeHUS U (POPMBI KOHTPOJIS:
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5 Cemecmp
1 Yacrts 1 1-8 8/0/0 25 KH-8 3-TIK-2,
VY-TIK-2,
B-T1K-2,
3-T1K-6,
VY-TIK-6,
B-ITK-6
2 | Yacrp 2 9-16 | 8/0/0 25 KHN-16 | 3-TI1K-2,
V-TIK-2,
B-T1K-2,
3-T1K-6,
V-TIK-6,
B-ITK-6
HUmoezo 3a 5 Cemecmp 16/0/0 50
KoHTpoabHbIE 50 3 3-T11K-2,
MeponpusiTusi 3a 5 VY-TIK-2,




CemecTtp B-TIK-2,
3-I1K-6,
V-I1K-6,
B-IIK-6

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOUas 3auyeT U

(wn) sK3ameH

CoxparieHne HauMeHOBaHUH (POPM TEKyIIero KOHTPOJIS M aTTECTAIlH Pa3/IeioB:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

KN KoHTpoJIb 110 uTOram
3 3auer
KAJIEHIAPHBIN IIAH
Hepnean | Tembl 3ansaTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. | yac. yac.
5 Cemecmp 16 0 0
1-8 Yacrs 1 8 0 0
1 Tema 1 Bcero ay1uTopHbIX 4acoB
OOG1ue cBefieHHs 0 METO/Ie KOHEUHBIX 2/1eMeHTOB. Pa3ouenue | 1 [0 |0
Ha KOHEYHBIE JIEMEHTHI. 3a/1aua UHTEPIOJISLUN Omnunaiin
0 [0 [0
2 Tema 2 Bcero aynutopHsix 4acos
O6mue ceenenus o nporpammuoM nakere COMSOL 1 [0 [0
Omnunaiin
0 I [0
3 Tema 3 Bcero ayiuTopHBIX 4acoB
Co3zmanrie MO U MIOCTPOCHHUE PACYETHOU 001acTu 1 \ 0 \ 0
Omnunaiin
0 |0 |0
4 Tema 4 Bcero ayuTopHBIX 4acoB
ITocranoBKa KpaeBOM 3a1a4M U ONIPEJIEIEHNE HAYaIbHBIX U 1 0 I
IPAaHUYHBIX YCIOBHUI Omnunaiin
0 0 [0
5 Tema 5 Bcero aynutopHbIX yacoB
ITocTpoeHne pacyeTHOM CETKHU 2JIEMEHTOB 1 [0 [0
OnnaiiH
0 I [0
6 Tema 6 Bcero ayauTopHBIX 9acoB
Pa6ota ¢ pemmarenem COMSOL u 06paboTKka Moxy4eHHBIX 1 ’ 0 ’ 0
pe3yJIbTaTOB Omnnaiin
0 |0 |0
7 Tema 7 Bcero ayuTopHbIX 4acoB
Meroas! pacuera MarHuTHbIX noieit COMSOL. Pemenne 1 ‘ 0 ‘ 0
3a]1a4 CBEPXIPOBOJIUMOCTH Omnunaitn
0 [0 [0
8 Tema 8 Bcero ayauTopHBIX 9acoB




Pabota ¢ Mmoaynem Temonepenaun 1 I Ik
Onnaiin
0 0 0
9-16 Yactb 2 8 0 0
9 Tema 9 Bcero ayauTopHbIX 4acoB
Coznanrie MynbTH(HU3UICCKUX MOJIeTIeH 1 | 0 | 0
Onnaiin
0 |0 |0
10 Tema 10 Bcero aynutopHbIX yacoB
PaGora c anextpuuyeckumu nensimu B COMSOL. Ilpumenenue | 1 0 |0
K PEIICHUIO 3a/1a4 CBEPXIPOBOIMMOCTH. Omnnaiin
0 |0 |0
11 Tema 11 Bcero aynutopHbIx 4acoB
MonenrpoBaHue B3auMOIEHCTBUS U3ITyYEHUS C BEILIECTBOM 1 | 0 | 0
METOJIOM KOHEUYHBIX 3JIEMEHTOB Omnunaiin
0 [0 [0
12 -16 | IlpakTHyeckasi 4acTh Bcero aynutopHbIX 4acoB
Otnajka nmporpaMM U cjiada 3aJaHui 5 | 0 | 0
Ownnaitn
0 I Ik
CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OTIINN:
Oo6o3nauenue | [loiHOe HanMeHOBaHME
OK DJIEKTPOHHBIN KypC
IIM [TosTHOTEKCTOBBIN MaTepuan
I1I1 IToTHOTEKCTOBBIE JIEKLIMHU
BM Buneo-marepuansl
AM Aynno-marepuansl
IIp3 IIpe3eHTanuu
T TecTbl
5CM DJIEKTPOHHBIE CITPaBOYHbIE MaTepUaIbl
ncC MHTEepakTUBHBIN CAUT
6. OBPA3OBATEJIBHBIE TEXHOJIOT'UHA
[lo HampaBneHWIO TMOATOTOBKM  (CIEIUANBHOCTH) TMpeaycMaTpUBaeTCs LIMPOKOE

UCMOJIb30BaHUE B Y4eOHOM Mpollecce aKTHBHBIX W MHTEPAKTHBHBIX (HOpPM NpOBENEHUs 3aHATUH B
COYETaHUHM C BHEAYAMTOPHOW paboToil ¢ 1enbio (OPMHUPOBAHUS M Pa3BUTHs NMPO(HECCHOHAIBHBIX
HaBBIKOB CTYJEHTOB. B pamkax y4eOHOro Kypca MpeayCMOTPEHO HCIIOJIb30BAHUE JIMIIEH3MOHHBIX
MIPOrPaMMHBIX MTPOJYKTOB MIPH MPOBEIEHUU CAMOCTOSITEIbHBIX PacyeTOB.

7. ®OHJI OHEHOYHbBIX CPEACTB

@OHJT OLIEHOYHBIX CPEACTB 0 JTUCUUIUIMHE 00ECIeUrnBaET MPOBEPKY OCBOCHHUS IUIAHUPYEMBIX
pe3ynbTaToB o0yueHus: (KOMIETEHIHMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUITUN TEKYIIETo,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JUCLUIUINHE.




CBs3p Mexay GOpMUPYEMBIMH KOMIIETEHUUSMU W (OpMaMU KOHTPOJS HUX OCBOCHHS
NpeCTaBJIeHa B CleAyIoIel Tadnuie:

KOMlIeTeHIII/IH I/IH)II/IKaTOPLI OCBOCHUA ATTeCTaII]/IOHH()e MeponpusiTue
(KTI 1)
TIK-2 3-TIK-2 3, K-8, KI-16
V-TIK-2 3, K-8, KI-16
B-TTK-2 3, K-8, KI1-16
TIK-6 3-TIK-6 3, K-8, KI-16
V-TIK-6 3, K-8, KI-16
B-ITK-6 3, K-8, KI-16

HIkajnbl oneHKH 00pa30BaTENbHbBIX 10CTHKEHUH

[Ilkana Ka»A0ro KOHTPOJBHOTO MEPONPHATHS JEXHUT B npeaenax oT 0 10 yCTaHOBJICHHOTO
MaKCHUMAaJIbHOI'0 0ajijia BKJIIOYHMTEILHO. MToronas arrecramus o JUCIUINIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsIeT co00i cymMMy 0aioB, 3apadOTaHHBIX CTYJEHTOM IPU BBIIIOJHEHUU
3aJlaHu¥ B paMKax TEKYIIEro U MpOMeKyTOYHOTO KOHTPOJIS.

HTorosas o1jeHKa BBICTABIISIETCS B COOTBETCTBUH CO CHC,I[y}OIHeI;'I IIKAJIOMN:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJUIbHOM IIKaJe ECTS y4eOHOM TUCIUILIHHEI

O1neHKa «OTIMYHO» BBICTABIISETCS CTYICHTY,
€CJIM OH IIyOOKO M ITPOYHO YCBOMII
MPOrpaMMHBIA MaTepuall, HCUepIIbIBatoIIe,
[10CJIE0BATENbHO, YUETKO U JIOTHYECKU
CTPOWMHO €ro U3jaraer, yMeeT TECHO
YBSI3bIBATh TEOPHIO C IPAKTHKOH,
UCIIOJIb3YET B OTBETE MaTepuall
MOHOIpaUIECKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O11eHKa «XOPOIII0» BBICTABIISIETCS CTYICHTY,

75-84 C €CJIM OH TBEPJO 3HAET MaTepHall, TPaMOTHO U

4 — «xopoutoy IO CYIIECTBY HM3JIaraeT €ro, He JOIycKas
70-74 CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BONIPOC.

65-69 OLeHKa «yIOBJIETBOPUTEILHO

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaTe€purajia, HO HE
3- YCBOMJI €TI0 JIeTaJIeH, TOMyCKaeT HETOUHOCTH,
60-64 «Y008IEMBOPUMENLHO E HEJI0CTATOYHO MPABUIIBLHBIE (POPMYITUPOBKH,
HapylmieHus JOTUYCCKOU
IOCJIICA0OBATCIIBHOCTH B U310 KCHUU
MPOTPaMMHOTO MaTepraa.

O11eHKa «HEYIOBICTBOPUTEIILHO
BBICTABIISICTCS CTY/ICHTY, KOTOPbIN HE 3HACT
3HAYHUTEITHHON YaCTH MPOrPaAMMHOTO
9_ Marepuara, JI0MyCcKaeT CyIleCTBEHHbIC
Hwuxe 60 F ommOku. Kak mpaBuiio, oreHka

«Hey0081emBOPUMETbHOY

«HEYJIOBJICTBOPUTEIIEHOY CTABUTCS

CTyJIEHTaM, KOTOPBIC HE MOTYT MPOIOJIKUTE
oOydeHue 0e3 JOTIONHUTENLHBIX 3aHATHHA 110
COOTBETCTBYIOILEH AUCIMILIUHE.




8.  YUEBHO-METOJWYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOUW JUCHIUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. DU JI12 JlabopaTopHsblii npakTukyM "KommbroTepHOE MOAETHPOBAHNE HAHOCTPYKTYP"
[TonmusaeB A.U. [u np.], Mocksa: HUAY MUO®U, 2013

2. OU @ 33 OcuoBsl padotel B ANSYS 17 :, 3axaposa FO. B. [u np.], Mocksa: JIMK IlIpecc, 2017

3. DU K 27 Teopus TemioMacconepeHoca: pereHue 3a1ay JAJisi MHOTOCIONHbBIX KOHCTPYKIIUH :
yaeOHoe mocobue s By3oB, Kapramos 3. M., Mocksa: FOpaiit, 2022

4. 91 b 30 Yucnennsle MeToapl : yueOHOe nocodue, Kodenbkos I'. M., baxsanos H. C. , )Kunkos H.
I1., Mocksa: JlabopaTopust 3nanuii, 2020

5. 519 B30 Yucnennsie MeTobl : yueOHOe nmocodue ams By3oB, Kuakos H.I1., Ko6enskos .M.,
baxsanos H.C., Mocksa: bunom. Jlaboparopus 3nanui, 2015

6. OU E 60 Yncnennbie METOBI: BBEICHUE B TEOPUIO PA3HOCTHBIX CXeM : ydeOHoe mocoOue Jutst
akameMuueckoro Oakanaspuara, EmMenssinoB B. H., Mocksa: FOpaiit, 2019

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 519 1144 KommnbroTepHslii npakTUkyM "OCHOBBI YHCIEHHBIX METOJIOB pelleHus (Gu3ndeckux 3aaay"
., logmueaes A.U., Onénos JI.A., JIeBoB H.E., M.: MUDU, 2004

2.539.3/.6 P 15 MeTo1 KOHEUHBIX IEMEHTOB B IMHAMUYECKUX 3a/1a4aX COMPOTHUBIICHUS MAaTEPUAJIOB :
, Pagun B.I1., Yupxos B.I1., Camorun FO.H., Mocksa: ®usmatiut, 2013

3. 536 ®©79 TennonepeHOC B aHU30TPOIMHBIX TBEPABIX TEJAX : YACIEHHBIE METO/IbI, TEIIJIOBBIE BOJIHBI,
oOpatusbie 3agaun, @opmaineB B.d., Mocksa: ®uzmartiut, 2015

4. OU K 88 TexHnyeckas TepMOJAMHAMKKa U TerUionepeaaya : yaeOHuK Juist By30B, Kyannos B. A.,
Mockaa: FOpaiit, 2022

5. OU K 40 ®uzuka. DnexrpuuecTBo U MarHeTusM. Kypc ekumii ¢ npuMepamu pelieHns 3a1ay :
yuebHoe nmocobue, Kum /1. Y. [u ap.], Cankr-IlerepOypr: Jlanp, 2022

6. OU E 60 YnucnenHnble METO/Ibl: BBEICHUE B TEOPUIO PA3HOCTHBIX CXEM : yuyeOHOe rocodue s
By30B, EMenbsHoB B. H., Mocksa: FOpaiit, 2022

I[MTPOTPAMMHOE OBECITEYEHHUE:

1. COMSOL Multiphysics (7a-4)

LMS 1 UHTEPHET-PECYPCBI:

1. UC Beenenne B COMSOL Multiphysics (https://www.comsol.ru/ )

https://online.mephi.ru/



http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHMYECKOE OBECIEYEHHME YUYEBHOW
JUCLUIINHDBI

CHGHI/IaHBHOC MaT€pruaIbHO-TEXHUYECKOC obecreyeHue He TpC6yeTCH

10.  YYEBHO-METOIMYECKHUE PEKOMEHJAIIUU UIAA CTYJAEHTOB

CryneHtaM CTOUT OOHOBUTH CBOM 3HAHUS MPOrPaMMHMPOBAHMS, YHUCICHHBIX METOIOB,
(YHKIIMOHATIPHOTO aHallM3a U ypaBHEHUU MaremMaTuueckod ¢usuku. [lpu usyuenun untepdeiica
naketa COMSOL Multiphysics pekomMeHayeTcss He IPOITYCKaTh dTallbl U aKKypaTHO TPOUTH MO BCEM
CTalMsAM CO3JaHMs MOJEJIU U Ipoliecca MoJeaupoBanus. Pekomenayercst monpo0oBarh peain3oBaTh
pacu€r coOCTBEeHHOM 3amaum, cBsizaHHOW c Bameid HUP, mepen stum oOCyamB M yTOYHUB €&
(OpMyYITHPOBKY M IMapaMeTphl ¢ HAYYHBIM PYKOBOJUTEIIEM.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIVMM JIJIS1 TPENIOJABATEJIEA

[Ipu BegeHUM NaHHOTO Kypca cleayeT oOpaiiaTh BHUMAHHUE CTYICHTOB Ha OOUIUH MPUHIIMIT
(bOopMyIHUPOBKU MYIbTHU(PHU3NYECKONW MOJIENH, BEIOOpa YpaBHEHHUI U TPaHUUYHBIX yciaoBuid. OKa3bIBaTh
HE0OXOIMMYI0 TOMOIIb MTPH HA4YaJIbHOM 3HAKOMCTBE ¢ uHTepdeiicoMm nmakeTa. OOBACHUTH NPUHIIHIIHI,
OTPEIEIAIONINE BEIOOP PACUCTHOM CETKH, ITapaMeTPhl PeIIaTess U T.1.

ABTOp(BI):

Ocunos Makcum AHJpeeBUY

[Toxporckuit Cepreit Bnanumuposuu



