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Hesan 1 3axa4u y4eOHON TUCHUILTHHBI

1.1 Heam  wu3yyeHHs  JAUCHUIUIMHBI  ONPEACNICHBl  T'OCYJIapCTBEHHBIM
o0pa3oBaTeIbHBIM CTaHAAPTOM BBICIIETO MPOGECCHOHATIBHOTO O00pa30oBaHMUS U
cootHeceHbl ¢ ob6mumu 1easmMu  OOII BO mnmo HampaBieHHI0 MNOJATOTOBKH
«MareMaTrka 1 MEXaHHKa», B paMKaxX KOTOPO# Iperno aeTcs AUCIUTLIINHA.

Ieabo ocBoeHUS Y4YeOHOM MMCIUIUIMHBI «MexaHnka cMapT MaTephalioB H
CTPYKTYp» SIBIIIETCA OCBOCHUE IOJYyAaHAIIMTUYECKUX METOAOB MOAECIUPOBAHUS
BOJIHOBBIX MOJIEM U TEXHOJIOTUU CO3JAHHS HA 3TOW OCHOBE KOMIIBIOTEPHBIX MOJEIEH
TUTSI MAaTEPUAJIOB C TThe303(h(HEKTOM.

1.2 3agaum qUCHUIIIINHEL:
® 3HAKOMCTBO C IMOHATHSAMHU CMapT MaTEPHAIOB U MbE30YIIPYTrOCTH;
® OCBOCHHE OCHOBHBIX IPUEMOB pEIICHUS NPAKTUUYECKUX 3a7ad M0 TeMaM
JIACHMITINHEL,

1.3 MecTo yueOHOI qucuuminnabl B cTpykrype OOII BO

Hucunmimaa «MexaHuka cmapT MaTepuajioB M CTPYKTYp» OTHOCHUTCA K
BapUAaTHBHOMN YaCTH PO ECCUOHATILHOTO UKJIA U SBISETCS TUCLHMUIUIMHOMN 1O BBIOOPY
obyuaromerocs. OHa HMeEET JIOTHUECKYI0O M COJIEpKATEIbHO — METOIUYECKYIO
B3aMMOCBSI3b €  JIUCHUIUIMHAMU  OCHOBHOM  00Opa3oBaTEIbHONM  MPOTrPAMMBI.
JucuuminHa O0a3upyeTcss Ha KOMIIETCHIUSAX, C(OPMUPOBAHHBIX Ha MPEIbIAYIIEM
ypoBHE o0OpazoBanus. JlJiss M3ydYeHUS MaTEMaTUYECKOTO W KOMIIBIOTEPHOTO
MOJICITUPOBAHUSI BOJIHOBBIX MPOIIECCOB TPEOYeTCsS KAauyeCTBEHHOE 3HAHHWE OCHOBHBIX
pa3/elioB BBICIICH MAaTeMaTHKH M COBPEMEHHBIX (DH3MUYECKUX KOHIICIIIIHM, TaKkKe
3HAaHUE OCHOBHBIX MAaTEMATHUYECKUX MOJEIIC MEXAHUKH CIUIOLIHBIX CPEJ.

OcBoeHHME NTaHHOW MUCHUIUIMHBI HEOOXOJIUMO OOYUYarOIIUMCS ISl YCTICITHOTO
ocBoeHust aucuuiuinHbl OOII HanpaBiaeHus MOATOTOBKU K MHKEHEPHO-TEXHUYECKON
MPAKTUKW, A TaKXKE IPU MNPOBEACHUM HCCIECIOBAHUM, CBSI3aHHBIX C TEMATUKOH
JMCCEePTALIMOHHON PaOOTHI.

B coBokymHOCTH W3y4YeHHE OTOM JUCHMIUIMHBI TOTOBHT OOYYarOIIUXCS K
pa3IMYHBIM  BUJAM  HAYYHO-HCCIICJIOBATEIILCKOM  ACSITEILHOCTH B 00JIAaCTH
dbyHIaMEHTAIBPHOM W TPUKIQJIHOM MaTeMaTHKH, MEXaHHKH, €CTeCTBEHHBIX HayK,
IperoaaBaTeNIbCKON IeITeILHOCTH B 001aCTH MaTEMaTHKH, MEXaHUKH, HTH(OPMATHKH.

Kypc «Mexanuka cMapT MaTepHalioB U CTPYKTYp» YHUTAETCS 00ydaromumest 3-
ro Kypca.



1.4 IlepeyeHb IUIAHMPYEMBIX Ppe3yJbTATOB OOy4YeHHS IO JMCHMILINHE,
COOTHECEHHBIX C MJAHMPYEMBbIMH pPe3yJbTAaTaMHM OCBOEHHUSI 00pa30BaTeJbHOI
NporpamMmblI

1.4. Kommnerenuuu, ¢opmupyemMbie B pe3yjbTaTe OCBOCHHUSI Y4eOHOI
TUCIHUANIMHBI

B pPeE3YyIIbTaTC HU3YUCHHUA OUCHUILIIINHBI «q)aKTOpI/ISaHI/IOHHBIG MCTOJbI U HX
IMPUITOKCHU 06yqa}0mﬂﬁc;l OBJIaACBACT HpO(l)eCCI/IOHaJILHLIMI/I KOMIICTCHIIUSAMM.

Oowenpogheccuonanvrvie KOmMnemeHyuu

CIOCOOHOCTBIO ~ CAMOCTOSITETIHHO  OCYIIECTBIIATH  HAyYHO-HCCIIE-
JIOBATENBbCKYIO ESTEILHOCTh B COOTBETCTBYIOIICH MPodeccHoHaIbHON
00JTaCTH C WCIIOJIb30BAHUEM COBPEMEHHBIX METOJIOB MCCIICIOBAHUS U
WHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUN

Ilpogpeccuonanvnovie Komnemenyuu
CHOCOOHOCTBIO K KOMIUIEKCHOMY aHalIM3y pe3yJIbTaTOB Hay4HO-
UCCIICZIOBATENILCKUX padOT W TPaMOTHOMY HCIOJB30BaHHUIO Ha
[MK-1 MPAKTUKE OCHOBHBIX MPHUHIIMIIOB, KOHIIETIIMN W METOJIOB MEXaHUKH
neopMUPYEMOTO TBEPIOTO TeNa Ha YPOBHE COBPEMEHHOTO Pa3BUTHSI
HAYKH, TEXHUKU W TEXHOJIOTHUH

Ilpogpeccuonanvnvie komnemenyuu
TOTOBHOCTBIO K CO3/IaHHIO M HCCIICJIOBAHUIO HOBBIX MAaTEMAaTHYCCKUX
MoJIeiel TIPOIIECCOB M SIBJICHWM, MOCTAHOBKE MPO(EeCCHOHATBHBIX
3aJa4 B OO0JIACTM HAy4YHO-UCCIIEAOBATENILCKOM U MPAKTUYECKON
NESTETbHOCTH, PAa3BUTHIO M COBEPIICHCTBOBAHUIO METOJOB HUX
perieHusi Ha 0a3e COBPEMEHHBIX JIOCTHKEHHMI B OOJIACTH MEXaHUKHU
nehOpMHUPYEMOTO TBEPJIOTO Tejla

OIIK-1

[1K-2

1.5. TlepeyeHb NJIaAHMPYeMBbIX pPe3yJbTATOB O00y4YeHHMs IO JAUCHUILIHHE,
COOTHECEHHBIX € IUIAHMPYEMbIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOM
NPOrpaMMslI

ACHI/IpaHTBI, 3aBCPIIHUBIINC M3YUYCHHUC AOUCHUIIIIMHBI «(DaKTOpI/ISaHI/IOHHBIG
MCTOAbI U UX IIPHUIIOXKCHUA, JOJIKHBI.

mudp ‘ CTpyKTypa KOMIETEHIUN

3HAMb

— 3aKOHOMEPHOCTH pAa3BUTUS M pa3IM4YHbIE KOHIEHIIMH COBPEMEHHOM
JIOTMKH W METOJIOJIOTHH HAy4YHOTO HCCIICAOBAaHUS; COCTOSHHUE BOIpOCa B
UCCIIeyeMOl 00J1acTH, HEPEIICHHBIC aKTyalIbHBIC 3a]Ia4l U MEPCIICKTUBHBIC
crniocoObl ux pemenns 3(OIK-1)-1

OIIK-1

— OCHOBHELIC ITOHATHA U TUIMOTE3bl AMHAMHWYCCKUX 3aJa4 TCOPHUU YIIPYTOCTHU

[TK-1 .
U MccaeIyeMbIx Mojeneit BoaHoBbIX nporeccos 3(ITK-1)-1

ymenp

OIIK-1 |- BeIOpaTh MOJXOM K MCCIIEAOBAHUIO 3a/1a49H B 00JIACTH U3YYCHHUS BOJTHOBBIX

4



MPOIIECCOB B YINPYIHMX TejaX, OOOCHOBaTh BBIOOP COOTBETCTBYIOIIUX
METOJIOB M IPaMOTHO UX HcIoJib30Bath; Y (OIK-1)-1;

— MPUMEHSTDH MOJyaHATUTUYECKUE U MPSIMbIC YHCICHHBIC METObI, U TTAKETHI
MPUKIAIHBIX TPOrpaMM JJig PEIICHUS JUHAMUYECKUX BOJHOBBIX 3ajad

Y(OIIK-1)-1

— (dopmynupoBaTh TMHAMUYECKHE KPACBBIC 3a/1a4; CTPOUTh WHTETPATHLHOEC
HpeCTaBICHUE PEIICHHUS C MOMOIIbI0 peodpazoBanus Pypre; Y (ITK-1)-1
IIK-1 |- BoimensaTh 0OBEMHBIE ¥ Oerymme BOJHBI M3  MHTErPALHOTO
NPEJICTABICHUS, pPEaJN30BbIBATh  ITIOJYYCHHBIC pEIICHUS B  BHIE
KoMIbroTepHbIX porpamm Y (IMK-1)-1

— WCTOJIb30BaTh M COBEPIICHCTBOBATh METOJBl M MPOTpaMMHOE obecre-
YEeHUS JJIS pacdyeTa UCCIEyEMbIX XapaKTEPUCTUK OOBEKTOB U MPOIIECCOB HA
0a3e COBPEMEHHBIX [OCTIDKCHHH B OOJAaCTH MEXaHWKH, TPUKIATHON
marematuku u UT.Y(IIK-2)-1.

[1K-2

eénaoems

HaBbIKaMH paboOThl ¢ HHPOPMAIMEH W3 PA3IMYHBIX HCTOYHHUKOB IS
penieHus: MpoeCCUOHABHBIX 3a]1a4; OCHOBHBIMH METOJIaMH, CIIOCOO0aMH U
CpeICTBaMH TOJy4eHUs, XpaHeHus, epepabotku nHpopmarmu B(OIK-1)-
OIIK-1 |1;

— HaBbIKaMH MPOGECCHOHAIIBHOTO y4acTUsi B HAYYHBIX JUCKYCCHSX,
OOCYXJIEHUsI TIOJYYCHHBIX PE3YyJIbTAaTOB W MX TMPEJACTABICHUS B BUJIC
Hay4YHBIX yomkaruii u oruetoB B(OITK-1)-1

IIK-1 |- ocHOBamu Teopuu aHANHM3a TUHAMUKH BOJHOBBIX mporieccoB B(ITK-1)-1

— TEXHUKOW TMPUMEHEHUS TMOJyaHAIUTUYECKUX METOJIOB; HaBbIKaMU
UCIIOJb30BaHUSI M COBEPIUECHCTBOBAHMSI  YHUCIEHHBIX  METOAOB U
I1IK-2 |nmporpamMMHOro oOecredeHus: s pacueTa XapaKTePUCTUK BOJHOBBIX
mpoleccoB  Ha  0a3e  MPHUKIAAHBIX  TMAKEeTOB, S3BIKOB M Cpeq
nporpammupoBanus (Mathematica, Comsol, Matlab, Fortran). B(ITK-2)-1

2. CTpyKTYypa 1 coepkaHue TUCHUILTHHBI
2.1 PacnpeesieHue TPYI0eMKOCTH JMCHUILIMHBI 10 BUAAM pPadoT

OO6mast TpyA0EMKOCTh TUCHUILIMHBI cocTaBisger 3 3ad.el. (108 uacoB), ux
pacripeiesieHre 1o BuiaM padoT mpeAcTaBiaeHo B Tabnuie (0 acnupanmos OPO).

Bun yae6HO# paboTh Bceero CemecTpsl
4acoB

5
AyIuTOpHBIE 3aHATHS (BCEro) 44 44
B ToM guce:
3aHATHS JIEKIMOHHOIO THIa 8 8
3aHATUS CEMUHAPCKOTO TUMA (CeMUHAPBI,
MPAaKTHYECKHE 3aHATHS, TPAKTUKYMBI, TAOOpaTOPHBIE 36 36
paloThI, KOJJIOKBUYMBI M MHbIE aHAJIOTHYHBIE




3aHATHU)

CamocrosiTesibHas padoTa (Bcero) 64 64

B ToMm uucie:

Buvinonnenue domawnux pabom, munogulx pacuemos 32 32

Paboma ¢ mamemamuueckoii rumepamypoti 32 32

Bun npomexxyTouHoi aTTecTanuu (3a4er)

OO61mmas Tpy10eMKOCTh qac 108 108

3ad4. eI. 3 3

2.2. CTpyKTypa y4eOHO# AU CHUIITHHbI

Pacnpenenenne BUIOB ydeOHOM pabOTBI M HMX TPYAOEMKOCTH IO paszjesiam
JIIUCIIUILIAHEI.
Paznensl nuctumimHbl, u3ydaemsbie Ha 3 Kypee (01 acnupanmos ODO)

KonnuecTBo yacos
Ne HaumenoBanue pasnenos AymTopHas Breaypuropras
Bcero pabora pabota
J | 113 | JIP CP
1 2 3 4 5 6 7

OCHOBHBIE COOTHOLIEHHUS U

1. |ypaBHEHHUSA IS CBA3AHHBIX 12 2 — 4 6
3aJ1a4 JEKTPOYNPYroCcTH
MeTtoabl MOCTPOCHUS

o |[MaTpHLBI-CHMBOIA I'puna niis 18 B 6 5 10
CTPAaTUPHUIIUPOBAHHOTO
MbE€30YIPYroro BOJHOBOAA
Yrnpyrue BoJIHbI B

3. |[IBE30YyNPYruX CIOUCTHIX 14 — — 4 10
cpenax
berymiue BoJHBI B yIpyrux

4. |CTpYKTypax 31 3 8 4 16
IbE30MOKPBITHEM
BzanmopeiicTBue

5. |[IBE30aKTHUBHOTO CEHCOpa CO 33 3 4 4 22
CJIOMCTOM Cpellon
Hroro no nucuuniuHe: 108 8 18 | 18 64




2.3 Copep:xanue pa3aesioB IMCHUNJINHBI:

2.3.1 3aHgaTHA JeKIMOHHOI0 THIIA

Ne HaunmenoBanue Popwma Tekymiero
pas3z Copepxanue pazzena KOHTPOJIS
paszznena
enna
3 Kypc
1 | OcHoBHble Ypasnenus ceazannvix 3a0au YcTHbIM onpoc 1o
COOTHOIIECHUS U anekmpoynpyeocmu. Hauanvuvie u JEKIIUOHHOMY
YpaBHEHUS IS epanuynble ycnosus. Hekomopuie kiaccol MaTepuainy u
CBSI3aHHBIX 3a/1a4 CBA3AHHBIX OUHAMUYECKUX HAYATbHO- JIOTIOTHUTEIBHO
ANEKTPOYIPYIOCTH | Kpaeswvix 3a0ay. Knaccol cummempuu M3Y4YEHHOI
NbE30KPUCMAIO8. IuTepaType
4 | Berymiue BOJIHBI B Ilosepxnocmuvie u ncesdonogepxHocmmusie | YCTHBIA OMPOC MO
YOPYTHUX 60IHbI 8  YNpyeux — CmpyKmypax ¢ | JEKIHOHHOMY
CTPYKTYypax ¢ nvesonoxkpvimuem, Bonnvl Penes, Ce3agvl u | Marepuany u
MIbE30IIOKPBITUEM gvicuie MOObl 8 CMAPM-CMPYKMypax ¢ | JOTIOJTHUTEIbHO
Nbe30NOKPLIMUEM, M3Y4YEHHOI
auTeparype
5 | BzaumoneiictBue Ilonuvie  ypaeumenus  Osudicenuss — Oas | YCTHBIM OMPOC MO
MbE€30aKTUBHOTO NOBEPXHOCMHO20 nvesodiemenma. | JTEKIHUOHHOMY
ceHcopa co Mexanuueckue u 21ekmpuyecKue epaHuytsle | MaTepuaity u
CIIOUCTOU CpeIoit VC0BUSL HA NOBEPXHOCMU Cpedbl U 8 30He | NOTOTHUTEIBHO
koumakma.  Ilocmpoenue  ynpowennoti | U3y4eHHOU
Mooenu ons NJIeHOYHO20 | TUTepaType
akmyamopa/cencopa.  Auanusz  80IHOBOU
OUHAMUKU — CUCmeMbl  AKmyamop-ynpyaas
HOOJIOJHCKA
2.3.2 JlaGopaTopHble 3aHATHSA
Ne Hamvenonane HaumenoBanue 1abopaTopHbIX paboT Popwa Tekymero
pasnena pazacia KOHTPOJIA
1 2 3 4
V cemectp
2. Metoael noctpoenust  |[Ipoepammmuas peanuzayus aneopummos 3ananue ans
MaTpHUIIBI-CUMBOJIA nocmpoenus Qypve-cumseona mampuyvi CaMOCTOSITENbHOM
I'puna nns [ puna ons nvezoynpy2020 paboThI
CTpaTU(UIUPOBAHHOTO |nonynpocmparncmea u cios. Ocobennocmu
MbE30YNPYToro NPOCPAMMHOU peanu3ayuu aieopummos
BOJIHOBOJIA nocmpoenus Qypve-cumeona mampuybvl
[ puna 0151 MHO20CIOUHOU NbE30YNPY2OlL
cpeobl.
4. Berymme BomHBI B Yucnennoe peuieHue OUCnepCcUOHHbIX 3ananue ans

YIPYTUX CTPYKTYpax ¢

MMBbE30IMOKPBITUEM

VpasHeHull 01 CLOUCTBIX YAPY2UX
CMPYKMYP ¢ Nbe30NOKPLIMUAMU.
Ilapamempuueckuii anaiu3 OUCNEpCoOHHbIX
xapaxmepucmuxk eo1n Penes, Cezasvl u
BbICUUUX MOO 8 CMAPM-CIMPYKMYPAx ¢

CaMOCTOSITETbHON
paboThI




Ne Hanvenosanne HaumeHnoBanue 1abopaTopHbIX paboT Popwma Texymero
pasnena pasznena KOHTPOJIS
1 2 3 4
V cemectp
NbEe30NOKPLIMUEM.

5. BsaumogeiictBue Peanuzayus ancopummos pacuema 3amanue i
CEHCOpA CO CIIOUCTOU  |KOHMAKMHO20 83AUMOOeUCmEUs CaMOCTOSITENIbHOM
cpenoit NJIEHOYHO20 Nbe30aKmyamopa ¢ ynpyeot paboTsI

NOOI0ACKOU 8 Cyuae niocKol deghopmayuu
2.3.3 3aHATHS CEMHHAPCKOI0 THIIA
No Haumenosanue . dopma TEKyIIero
Temaruka NpakTUYECKUX 3aHATHHA
pasnena pasznerna KOHTPOJISI
1 2 3 4
V cemecTp

1. OcHoBHBIE Ypasnenus ceazannuvix 3a0au Hoxnaa-coobiienue
COOTHOIIECHUS U anekmpoynpyeocmu. Hauanouvie u
YpaBHECHHUS TSI epanuunvie ycnosus. Knaccuguxayuu
CBSI3aHHBIX 3a/1a4 cmapm-mamepuanos. Hexomopuwie knaccol
ANEKTPOYIPYroCcTU CBA3AHHBIX OUHAMUYECKUX HAYATbHO-

Kpaegvix 3a0ay. Mexanuueckue yciosus.
Tennogvle epanuunbie YCi08UsL.
Onexmpuueckue spanuyHvle yC106us

2. Metoapl noctpoerust  |Aneopummuvl nocmpoenusi Pypve-cumeona | Jloknaa-coodiieHue
MaTpPHUIIbI-CUMBOJIA mampuysl I puna 011 nbe3oynpy2o2o
I'puna st NOJYRPOCMPAHCMBA U C1051. Aneopummul
CTpaTU(ULUPOBAHHOTO |nocmpoenuss Dypbe-cumeona Mampuybsl
MbE30YIPYroro [ puna 015 MHO20CIOUHOU NbE30YNPY2Oli
BOJIHOBOJA cpedbl: Memoo 2100aIbHOU MAMpPUYbL,

Memoo mampuy-nepeHoca

3. VYrpyrue BoIHbBI B Ompaoicenue u npenomieHue 6011 6 YCTHBIH OIIPOC
MIbE30YTPYTUX CIOUCTHIX [nbezokpucmannax. Koaggpuyuenmuot
cpenax NPOXOAHCOEHUSl, OMPAICEHUS U

mpancgopmayuu. Kaycmuxu. Bvieoo
OUCNEPCUOHHO20 YPABHEHUsl Ois
Nbe30yNpy2Ux C1OUCMBIX 80JIHOBOOO0S.
/ucnepcuonusie kpugvie.
Nbe30271eKMPUYECcKo20 NOIAYNPOCMPAHCMEA
u cnos. Boanwl I'ynaesa-briocmeiina.
4 berymue BosiHbI B Memoowvl 6030ycOeHUsL NOBEPXHOCTHBIX YCTHBIN OTIPOC

YIIPYTUX CTPYKTYpax ¢
MIbE30MOKPBITUEM

80JIH 8 CMAPM-CMPYKMYpPax ¢
Nnbe30NOKpblMUAMU. J{ucnepcuonHvle
VpasHeHus 011 MHO2OCIOUHBIX YAPY2UX
cmpykmyp ¢ noe3onokpvimuem. OcHogul
Kaaccupurayuy n0o8epXHOCMHuIX U
nceg0on08epXHOCMHbIX GOJIH.




No HaumenoBanue . ®dopma TEKyIIEero
TemaTuka NpakKTUYECKUX 3aHATUN
paszena pasznena KOHTPOJIS
1 2 3 4
V cemectp
5 B3aumoneiictBue Aneopummul hopmuposarus Joxnaa-coobmeHue
I1b€30AaKTUBHOI'O HAanpasnenHHo20 U3y4eHus CuCmemou
CEHCOpa CO CIIOUCTON  |NIEeHOUHbIX Nbe30aKmMyamopos,
cpenoi 83aAUMOOEUCMBYIOUUX C YNPYUM
NOJYNPOCMPAHCMBOM. Aneopummbl
CeNeKmuU8HO20 8030YHCOEHUS HOPMATLHBIX
MOO 2pYnnoil NIeHOYHbIX Nbe30aKmyamopos

2.4. IlepeyeHb yueOHO-MeTOANYECKOT0 O0ecTiedeHUs VISl CAMOCTOSITEIbHOM
padoThI 00y4AIOIIUXCH MO AUCIHUILINHE

No
pasn HaumeHnoBanue pa3eiioB
ea
1 2

1 |OcHOBHBIE COOTHOLLIEHUS U YPABHEHMSI JIJIS CBSI3aHHBIX 33]1a4 TEPMOIEKTPOYIIPYroCTH

2 MeTtoabl IIOCTPOCHUA MAaTPULIbI-CUMBOJIA rpI/IHa JJIA CTpaTI/I(i)I/II_II/IpOBaHHOFO NbE30YIIPYTOTO
BOJIHOBO/Ja

pryrI/IC BOJIHBI B IIbE30YIIPYIUX CJIOUCTBIX Cpeaax

ECFYH_[I/IG BOJIHBI B YIIPYTHUX CTPYKTYpPAX € IIbE30IMMOKPBITUEM

o b~ w

B3anmopaeiicTBre Mbe30aKTHBHOIO CEHCOPA CO CIOMCTOM CPEeAoM

3. O0pa3oBaresibHbIE TEXHOJIOTHH

B npouecce ocBoeHHs JAAaHHOW Y4eOHOW JAMCLMIUIMHBI  UCIHOJb3YHOTCS
cienyromye o0pa3oBaTeNIbHbIE TEXHOJIOTHM: MPOOJIEMHAs JIEKLHS, JEKLUSA-IHAIOT C
AJIEeMEHTaMu  TPYNIIOBOTO  B3aUMOJCHMCTBHUS, CTPYKTYpUPOBaHHasi  JUCKYCCHS,
AHAJIUTUYECKUI CEMUHAp, KOMIIBIOTEPHOE MOJEIUPOBAaHUE Ha J1TaOOpPaTOPHBIX
3aHATHUAX, IPE3EHTAMN U KOMaHHas paboTa.

4. OueHoYHBbIC CpeACTBAa UI TEKYWIEro KOHTPOJS YCIEBAaeMOCTH H
MPOMEKYTOYHOM aTTeCTALUMN

4.1 ®oH OLIEHOYHBIX CPEACTB /ISl MPOBeAeHNsI TeKYIlel aTTecTalun

IlepeyeHb BONPOCOB /I YCTHOI'O ONPOCA

Pazoen 1.

YpaBHEHUS CBSI3aHHBIX 3aa4 JIEKTPOYITPYTOCTH.

2. ®opMyIMpOBKAa HAYAJIbHBIX W  TPAHUYHBIX  YCIOBUU  JJII  ypaBHEHHM
BJIEKTPOYNPYrocTh. MEXaHUUECKUE YCIIOBUSI.

3. ®opmynupoBKa HayalbHBIX W TPAHUYHBIX YCJIOBHM  JJii  ypaBHEHUU
3JIEKTPOYINPYTrOCTU. DIEKTPUUECKUE TPAHUYHBIEC YCIIOBUSI.

4. OCHOBHBIE KJIaCChl CUMMETPHUH MThE30MaTepHaJIOB.
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Pasoen 3.

1. JlucnepcroHHOE ypaBHEHHE AJIS TbE30YNPYToro MOJYIMPOCTPAHCTBA.

2. JlucnepcuoHHOE ypaBHEHHE AJISl THE30YIPYToro Ciosl.

3. Boansl I'ynseBa-biocreiina.

4. OcoOEHHOCTH MPOXOXKACHHS BOJH 4Y€pe3 TPaHUIy pasziena JIBYX IMbE30YIPYTrux
HOJYIPOCTPAHCTB,  CBSI3aHHBIE  C  AQHM30TPONHMEW  YNPYIMX  CBOMCTB
IHE30MaTEPUATIOB.

Pazoen 4.

1. TloHsTHE MOBEPXHOCTHOM U ICEBJOIIOBEPXHOCTHOM BOJIHBI

2. Bonnbl Penes.

3. Bonansr Ce3aBbl.

Pazoen 5
1. Toueynas monene akryaropa. IlocTpoenue, ycioBrusi HPUMEHUMOCTH.
2. Mogenb MI€HOYHOT 0 MbE303JEMEHTA.
3. Meroapl pemieHUsT KOHTAKTHOM 3aJadyd B CHCTEME TUICHOYHBIA ThE30aKTyaTop-
yropyrasi HoJIJI0KKa.
4. CoOCTBEHHBIE YAaCTOTHI U COOCTBEHHBIE (DOPMBI KOJIEOAHUI CUCTEMBI MJIEHOYHBIN
MbE30AKTYaTOP-YIIpyras MOJI0XKKA.

IIpumepHbIe TEMBI 111 TOKJIAT0B-CO00IIEHUIT
Paszoen 1
1.YpaBHeHnMs ABYOKEHHUS I 3a4a49 DJIEKTPOYIIPYTOCTH.
2. Buasl anuzotponuu (6e3 yuera nbe3odpdekra).
3. Kitaccbl cumMmeTpun mbe3oMaTepHralios.

Paszoen 2
1. Anroput™m nocrpoeHust @ypre-cuMBoOJIa MaTpULb! [ prHa U1 ME30YNIPYTOro
MTOTYTIPOCTPAHCTBA.
2. Anroputm IIOCTPOCHHUS @dypbe-cUMBOJIa  MAaTpPHUIIbI I'puna s

TEPMODIJIEKTPOYIIPYTOTO MOJYIPOCTPAHCTBA (AHTUILIOCKAS 3a7a4a).
IIpumepHbIe 3agaHUA ISl CAMOCTOSITEJILHON PadoOThI

Pasoen 1.
3anava 1.
[Tomyunts obmmiee mpeacraBieHne SH-BOJH B OPTOTPOMHON MbE30YNMPYroil cpeae Ha
IUIOCKOCTH U Pa3paboTaTh aJITrOPUTM BBIYUCIICHUS XapAaKTEPUCTUUYECKUX YHUCET U
COOCTBEHHBIX PEIICHHH CHUCTEMBI CBS3HBIX Jud(depeHInanbHbIX YpaBHEHUNW B
cUMBoOJIax npeodpazoBanus Dypre.

Pazoen 2.
3agaua 2.
Pa3paboraTe MaTeMaTHUECKYIO MOJEIb U KOMITBIOTEPHBIN aJlTOPUTM JIJIsl BBIYUCITICHUS
cumBona @Dypre Marpumbl [puHa anma 3amauu 00 AaHTUIUIOCKHX KOJIeOaHUAX
IBYXCJIIOMHOM CpeIbl: Mbe30yIpyras Mmojoca — yrpyras MnoiyriockocTs. KoneGanus
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BO30YKIAIOTCSI HEKOTOPOW TapMOHHMYECKOW HArpy3KoW W/WiIM TMPHIOKEHHBIM
ANEKTPUYECKUM HAIIPSKEHUEM Ha JHEBHOU IOBEPXHOCTHU JBYXCIOWHOU CTPYKTYPBI.

Pa3zoen 3.
3agaua 3.
BriBecTr COOTHOIIEHHS Il pacdyeTa aCHMIITOTHK M JHEPTUd OOBEMHBIX BOJH B
YOPYTOM H MbE30YIIPYTroM MOJyNpocTpancTBe.  Ha OCHOBE KOMITBIOTEPHOU

porpaMMbl, pa3paOOTaHHOW IS 3ajlayd 2, MPOBECTH aHaJIU3 HapaBICHHOCTH
U3JIyYCHUS 00BEMHBIX BOJIH B HUKHEH MOTYIIOCKOCTH.

Pasoen 4.
3agaua 4.
[TonyunuTh AucCHiepCHOHHOE YpaBHEHHE JJIsi OCTyIIMX BOJH B Cpele MbE30ympyras
mnojoca — ympyras HOJYIJIOCKOCTh M pa3padoTaTh KOMIBIOTEPHBIA alTOPUTM JIJIf
pEIIeHNs AUCTIEPCUOHHOTO YPaBHEHUS, TOCTPOCHUS TpapuKoB (ha30BBIX U TPYIITIOBBIX
CKOpOCTEH, a TaK)Ke aMIUTUTYTHO-4YaCTOTHBIX XapaKTEPUCTHK OETyIIUX BOJIH.

Pa3zoen 5.
3agaua 5.
Pazpabotath MaTreMaTH4eCKyl0 M KOMIIBIOTEPHYIO MOJIeNIb  B3aUMOJICUCTBUSA
NbE30aKTUBHON HAKJIAJIKH C KECTKO 3aKpEIUICHHOW YNpyrod mMoJIOCOM TIpH
AHTUIUIOCKUX KOJIcOaHUSIX. PaccMoTperh ABa moaxojJa K MOJICIIMPOBAHUIO
MbE30HAKIIAJIKU: WHXKEHEPHBbIM (MOJIeb Pa3HOHAINPABICHHBIX TAHTCHIIMATBHBIX
TOYCYHBIX MCTOUYHHUKOB) U PEIICHHUE KOHTAKTHOM 3a/1aud C MOMOIIBI0 BapHAIlMOHHO-
Pa3HOCTHOTO METOJIa UM METOJ1a OECKOHEYHBIX cHCcTeM. COIOCTaBUTh MOJICIIN U J1aTh
3aKJIFOUEHUS O TPAHUIIAX TPUMEHUMOCTH MHKEHEPHOTO MOX0/1a.

[lpr mpoBEIEHUH CaMOCTOSTEIBHON paOOTHI IS PEIICHUS M HCCIIEAOBAaHUS
3aJ1a4 MOT'YT MPpUMEHAThC nakeTsl Matlab w/mmu COMSOL Multiphysics.

4.2 ®oHA OIEHOYHBLIX CPeICTB /Ui TMPOBEACHUS MPOMEKYTOUYHOM
aTrecTanun

IIpuMepHBIi IepeYeHb BOMPOCOB K 3a4eTy

1. VpaBHeHums IOBWKEHHUS I 3a1ad djeKTpoynpyroctu. HaudanmbHbie yclioBuHS.
I'pannunbIEe YyCIOBUA.

Marpuua ['puHa 351eKTpOynpyroro noJyrnpocTpaHCcTBa.
Marpuua ['puHa 351€eKTpOynpyroro cios.

[Tpumenenue npeodpazoBanus Oypbe s 337124 IIEKTPOYIPTOCTH.

a &M D

BriBOa qucniepCMOHHBIX COOTHOUIEHHUM ISl 3JIEKTPOYNPYTOro MOJIYIPOCTPAHCTBA
u cios. ['pynmoBsie u pa3oBbie CKOPOCTH.

Bouns! I'ynseBa-birocreiina.

Metonsl noctpoeHuss Pypbe-cumMBoiaa MaTpulbl ['puHa UL CIOMCTBIX YIPYTHUX
CMAapT-CTPYKTYP C NbE30NOKPBITUAMMU.

8. IloBepXHOCTHBIE M IICEBIONOBEPXHOCTHBIE BOJHBI B YIOPYTHX CTPYKTypax cC
IIbE30MOKPBITHEM.
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9. Bouanbl Penes u Cesasbl.

10. OcHOBHBIE MaTEeMaTUYECKHUE MOACIN [Jid IIOBEPXHOCTHBIX IIh€30aKTUBHBIX
OJICMCHTOB.

11. ®opmupoBaHue  HANpPaBICHHOTO  M3JIY4YEHUS B  CHUCTEME  «IUICHOYHbIC
BE30KTYaTOPbl — YIPYTasi MOAJI0XKKA.

12. CenextuBHOE  BO30OYXKJEHHE  HOPMAJIBHBIX  MOJ  HAOOpOM  IIJICHOYHBIX
IbE30aKTyaTOPOB.

5. IlepeyeHb OCHOBHOM M JONOJHHMTEJbHOW Y4eOHOl JHUTEPATYpPBHI,
HE00X0AMMOM J1s1 0CBOCHUS AMCUMILIMHBI

5.1 OcHoBHas uTepatypa:

1. TonoBuuH B.A. ®usnueckue OCHOBBI, METOJbI UCCIEAOBAHUS M MPAKTHUECKOE
npuMeHenne TmbesomarepuanoB / B.A. TomoBuumu, M.A. Kamiynos, O.B.
Maneimkuna, b.b. Tlenpko, A.A. MoBuukoBa. M.: Texnocdepa, 2013. 272 c.
[2nexTponHbIit pecypel]. — Pexum JOCTYyIIA:
http://biblioclub.ru/index.php?page=book&id=233464.

2. llnaxun J[. A. HecranmonapHass MexaHUKa JICKTPOYNPYTHX IMOJEH B 3JIEMEHTax
koHcTpykuui /  IHmaxun  J.A. Camapa: Camapckuili rocyJapCTBEHHBIH
ApXUTEKTYPHO-CTPOUTEIbHBIN yHUBepcHuTeT, 2012. 190 c. [DnekTpoHHbIH pecypc].
— Pexxum nmocrtyma: http://biblioclub.ru/index.php?page=book&id=143522.

3. lluauyka JI.C. BBemeHue B CHUCTEMAaTHKy YMHBIX MaTepuanoB. MMHCK:

benopycckas nayka, 2013. 400 c. [DnektponHsiit pecypc]. — Pexxum mocryma:
http://biblioclub.ru/index.php?page=book&id=231488.

5.2 J[lonosiHUTEIBHAS JIATEPATYpA:

1. Borym M.B. IlpoekTHpoBaHHE NbHE30ANEKTPUUECKUX JAaTYMKOB HAa OCHOBE
IPOCTPAHCTBEHHBIX 3JIEKTpoTepMOynpyrux mojaeneil. M.: Texnocdepa, 2014. 324 c.
[ DneKTpOHHBIM pecypc]. — Pexnm JIOCTyTA:
http://biblioclub.ru/index.php?page=book&id=273785.

2. Bopouu WM. WM. JluHamMuka MacCHBHBIX TE€JI M PE30HAHCHBIC SBIICHUS B
nepopmupyembix cpenax / .M. Bopoeuu, B.A. ba6emko, O./. Ilpsxuna. M.:
Hayunslii Mup, 1999. 248 c.

3. @DuzM4ecKue OCHOBBI, METOJbl HCCICIOBAHUS U TPAKTUUECKOE MPUMEHEHUE
nee3omarepuanos / B.A. T'onoBuun, N.A. Kamnynos, O.B. Manbimikubaa u ap. M.:
Texnocdepa, 2013. 272 c¢. [DaexkrponHbli pecypc]. — Pexum pgocrymna:
http://biblioclub.ru/index.php?page=book&id=233464.

5.3. Ilepuoanyeckue n3aaHus:
[Ipu moATrOTOBKE MOKIAIOB-COOOIIEHUI MOXET WCIOIb30BaTh HAy4YHBIE CTaThU
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COOTBETCTBYIOIIEN TEMATUKU U3 CIECAYIOINAN MEPUOINYECKUX U3JAHUN, XPaHALLUXCS
B 6ubnmoteke Kyol'Y, nmu Kk KOTOpbIM UMEETCS JOCTYII B 3JIEKTPOHHOU popMme:

1. «Ilpuknagnas wmatematuka u wMexanuka» (ISSN: 0032-8235, wusznarens:
@enepanbHOE TOCYJAPCTBEHHOE YHUTAPHOE Mpeanpusitue AKaIeMUYECKHA
Hay4YHO-U3JaTEIbCKUH, MIPOU3BOACTBEHHO-TIOIUTPA)UUECKUI U
KHATOPACIIPOCTPAHUTEIILCKUM ~ LEHTp  Poccuiickor — akageMuud  Hayk
"UznmatenbctBo "Hayka')

2. «lIpukmagnas mexanuka u Texandeckas ¢usnukay (ISSN: 0869-5032, nuznarens:
@denepanbHOE TOCYIAPCTBEHHOE YHUTapHOoe mpeanpusarue "M3narenbcTBO
Cubupckoro otneneHus Poccuiickoit akagemun HayK")

3. «Akycruueckuit xypHam» (ISSN: 0320-7919, wuzpmatens: @enepaibHoe
rocyJapCTBEHHOE YHHTApHOE Mpeanpusthue "AKaJIeMHYeCKHMil Hay4HO-
M31aTeNbCKNM, IPOU3BOJICTBEHHO-TIOIUTpadhUIECKUi 51
KHATOPACIIPOCTPAHUTEIILCKUM ~ LEHTp  Poccuiickor — akageMuud  Hayk
"UznarenscTBo "Hayka")

4. Computational Mechanics (ISSN: 0178-7675, uznatens: Springer).

6. Ilepeuyenb pecypcoB HMH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOMH CeTH
«AHTEpHET», HEOOXOAUMBIX JIJIA OCBOCHUS TN CIIUILIMHBI

http://www.biblioclub.ru
http://eqworld.impnet.ru/ru/library/mechanics/solid.htm.

7. MeToanueckne yKa3aHus JJisl 00y4aIOmUXCsl M0 OCBOCHUIO TUCHMILTUHBI

B pamkax ocCBOeHHMs Kypca aclnupaHT TOTOBUT JOKJIaJ-COOOIIEHHE, KOTOPBIUA
MPEACTABISIET COOOM MpEe3eHTAlMI0 Ha 3aJaHHYI0 TEMaTHKy, MOJTOTOBIEHHYIO
cpeactBamu MS PowePoint (wim open-source aHajioryd) WM B CHUCTEME BEPCTKU
LaTex. B 3aBucuMocTH OT BBIOPAaHHOW TEMATHUKH JAOKIAJIa MPE3CHTALUSI MOXKET
colepKaTh IOCTAHOBKY 3aJadM, KpPAaTKOE OIMCAaHWE METOAUKHA PEUICHUs, a TaKkKe
OCHOBHBIE PE3YJIbTATHI B Tpaduueckoit popme.

ITo uToram BBINIOJHEHHUS 3aJaHUM I CAMOCTOSTEIHLHON PabOThl HEOOXOIUMO
IPEICTaBUTh TEKCTOBBIM OTYET, COAEPKAILEH IMOCTAHOBKY 3aJa4H, ONKMCAaHUE METOa
penieHuss 1 0COOCHHOCTEN ero YnucieHHoM peanu3anuu. Kpome toro, B rpaduyueckoM
BUJIE JOJDKHBI OBITh MPEACTABIIEHBI PE3YJIbTaThl NMPOBEPKH TI'PAHUYHBIX YCJIOBHUM, a
TAK)K€ PE3yJIbTaThl pacyeTa BOJHOBBIX MOJE€H. OTYETHl BBINOJHSAIOTCS HA JIMCTAX
dopmara A4. CtpaHulbl TEKCTA, pUCYHKH, (OPMYJIbl HyMEPYIOT, PUCYHKHA CHA0XKAIOT
MOJAPUCYHOUHbIMU HaanucsiMu. Tekct cienyer mnedatate wmpudrom Neld ¢
MHTEPBAJIOM MEXIy CTpokaMu B 1,5 nHTepBana, 0e3 HEeAOMyCTUMBIX COKpalleHuil. B
KOHIIE OTYEeTa JOJDKHBI OBITh CHENaHbl BBIBOJBI. OTYET OJKEH OBbITh MOINUCaH
CTYJIGHTOM C YyKazaHueM jaTbl ee odopmiieHus. OT4UeTbl, BBINOJHEHHBIE 0€3
COOJNIO/ICHNS TIEPEUUCICHHbIX TpeOOBaHU, BO3BpalaloTcs Ha aopabotky. Js
MOJrOTOBKMA OTYETa JOIMYCKaeTcs HCIoJsib3oBaHue peaaktopa MS Word (unmu ero
open-source aHaJoroB) uiu cuctemsl BepcTku LaTex.
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8. Ilepeyenr UHGPOPMANMOHHBIX TEXHOJOIMH, HCHOJIb3YEeMBIX IIPH
OCYILIeCTBJICEHMH  00pa30BaTeJIbHOIO  Ipouecca 10  JAUCUHMILIMHe  (IpH
He00X0IUMOCTH)

8.1 Ilepeyenb HEOOXOAUMOT0 IPOTPAMMHOI0 00eCIIeYeHUsA

=

Onepannonnas cucrema MS Windows.

NurerpupoBannoe oducHoe npunoxenue MS Office.

3. IlporpamMmmuoOe obecmedeHue sl OpraHU3AlWH YIPABIIEMOTO KOJUIEKTHBHOTO U
6e3omacHoro nocryna B IHTepHET.

4. Marematuueckue naketsl Matlab, COMSOL Multiphysics

N

8.2 IlepeyeHp HE0OXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. DnexkTpoHHas oubnuoTeyHas cucreMma U3/1aTeNIbCTBA “Jlanp”
(www.e.lanbook.com)

2. DnekTpoHHas OubOIMoTedHass cucrema “‘YHuBepcuterckas bubnuorteka
onnaita” (Www.biblioclub.ru)

3. DIeKTpOHHAS OoubMoTeuHas cucrema “ZNANIUM.COM”
(www.znanium.com)

4. baza pmanabix Hayunoih snektponHblii  OuOnmorexkn eLIBRARY.RU
https://elibrary.ru/

5. baza pmannbix Bceepoccuiickoro HMHCTUTyTa HAydYHOM W TEXHUYECKOU
unpopmanuu (BUHUTU) PAH http://www2.viniti.ru/

6. ba3spl maHHBIX B cdepe HMHTEIUIEKTYalbHOH COOCTBEHHOCTH, BKIIIOUas
naTeHTHBIE 0a3bl JAHHBIX WWW.IUSNano.com

7.ba3pl  JaHHBIX W AHANUTUYECKHWE MyOJUKAIUU  «YHUBEPCUTETCKAs
uHdopmannonnas cucrema POCCHSI» https://uisrussia.msu.ru/

9. MartepuajibHO-TeXHHYECKas 0a3a, He00X0AUMAs /ISl OCYLIECTBJICHUA
00pa30BaTeJbHOIO NPOLECca M0 AUCHHUILINHE

Peanuzanust kypca mpennonaraer HajJu4uie MHUHMMAJIbHO HEOOXOIUMOTO IS
peanu3anuy JaHHOUW MPOTrpaMMBbI MEPEYHsI MaTepHATbHO-TEXHUYECKOTO 00eCIIeUeHUS:

HaumenoBanue
No | CHCLMalIbHBIX IIOMEIEHUI 1 [lepeuenb 000pyAOBaHMS U TEXHUUYECKHUX CPE/ICTB
h ITOMEILEHUM I o0OyueHus
CaMOCTOSTENIbHON padOThI
VYueOHas MeOeb, KOMIIBIOTEPHAS TEXHHUKA,
1. Aynuropus, 1ist CTalMOHAPHOE WA MIEPEHOCHOE MYJbTUMEININHOE
JIEKIITMOHHBIX 3aHSATHHI obopynosanue (129, 131, 133, A305, A307,
AS508, 239A)
Aynuropus UIT CEMUHAPCKUX 3aHSTUI
2. Aynuropusi, 1Jis YAUTOpHA 1 P Ny ’
. YKOMILUIEKTOBaHHAsI HEOOXOAMMON MeOebIo
1a00paTOPHBIX 3aHATHI
(1ocka, CTOJIbI, CTYJIbs) KOMITBIOTEpaAMHU C
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Haunmenosanue
CIICIIUAJIBHBIX HOMCH.[GHI/Iﬁ )41

[lepeueHs 000OpyIOBaHUS M TEXHUUYECKHUX CPEICTB

Ne HOMENICHUHN JUIA 00yueHus
CaMOCTOSTEJIbHON padOThI
JUIEH3UOHHBIM MPOrPAMMHBIM 00€CTIeUeHUEM U
BBIX0/I0M B uHTEpHET (106, 106a, A301, A504,
239A)
Ayautopust Uisi CEMUHAPCKUX 3aHSTUH,
YKOMILIEKTOBaHHAs! HEOOXOAMMOM MeOeIbIo
JIOCKA, CTOJIbL, CTYJIbS ), TPE3EHTAllMOHHOM
Aynuropus, 1Jis ( 9 ’
3. YAUTOPIVL WL | oy ot (aymropum: 129, 131, A305, A307,
PAKTUYECKUX 3aHATUN
239A) nnu nepeHOCHbIM IEMOHCTPALIMOHHBIM
obopynoBanuem (aymutopuu: 133,147, 148, 149,
150, 100C, A3016, A512, A508, 239A)
Aynutopusi, OCHaIllEHHAss KOMIIbIOTEPHOU
TEXHUKOM C BO3MOKHOCTBIO MOJKIIFOUYEHHUS K CETH
Aynuropus s .
«MHTEpHET», 0OECIeUeHHBIN JOCTYIIOM B
4. T'PYIIIOBBIX U
AJIEKTPOHHYIO HH()OPMALIMOHHO-
WHIUBUTYTBHBIX
. 00pa30BaTeNbHYIO0 Cpey YHUBEPCUTETA,
KOHCYJIbTAINI
JUIEH3UOHHOE MPOrpaMMHOE 00ecrieueHre
(A504, A506, 239A)
Tekymuii KOHTPOJIb, Aynutopus Uisi CEMAHAPCKUX 3aHITHH, TEKYLIETO
MIPOMEKYTOUHAS KOHTPOJISL U TPOMEKYTOUHOM aTTeCTalHH,
aTTecTalus YKOMILIEKTOBaHHAsI HEOOXOUMON MeOeIbIO
5 (mocka, cToJibl, CTyJbs) (ayautopun: 129, 131,
' 133, A305, A307, 147, 148, 149, 150, 100C,
A3016, A512, A508), koMIIbIOTEpaMH C
JIMIIEH3UOHHBIM MPOTrPaMMHBIM 00€CIICYEHUEM U
BbIX0JI0M B uHTepHET (106, 106a, A301, A504,
239A)
Aynutopusi, OCHaIlIEHHAas: KOMITBIOTEPHOU
TEXHUKOHN C BO3MOKHOCTBIO MOJKIIFOUEHHUS K CETH
6 Aynuropus A «HTEepHET», 00ECIIEYEHHBI TOCTYIIOM B
' CaMOCTOSITEIIbHON ANEKTPOHHYIO HHPOPMALIMOHHO-
paboThI 00pa3oBaTEILHYIO Cpely YHUBEPCUTETA,

JMIIEH3UOHHOE MPOrPaMMHOE 00eCIICYCHHE
(A 504, 102A)
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