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Hesan 1 3axa4u y4eOHON TUCHUILTHHBI

1.1 Heam  wu3yyeHHss  JAUCHUIUIMHBI  ONPEACNICHBl  T'OCYJIapCTBEHHBIM
o0pa3oBaTeIbHBIM CTaHAAPTOM BBICIIET0 MPOGECCHOHATIBHOTO O00pa30oBaHHUS U
cootHeceHbl ¢ ob6mumu 1easmMu  OOII BO mnmo HampaBieHHI0 MNOJATOTOBKH
«MareMaTrka 1 MEXaHHKa», B paMKaxX KOTOPO# Iperno aeTcs AUCIUTLIINHA.

Heabo ocBoeHus yueOHOW AUCHMIUTUHBI «MeXxaHWKa cMapT MaTepHalioB H
CTPYKTYp» SIBIIIETCA OCBOCHUE IOJYyAaHAIIMTUYECKUX METOAOB MOAECIUPOBAHUS
BOJIHOBBIX MOJIEM U TEXHOJIOTUU CO3JAHHSI HA 3TOW OCHOBE KOMITBIOTEPHBIX MOJEIEH
TUTSI MAaTEPUAJIOB C TThe303(h(HEKTOM.

1.2 3agaum qUCHUIIIINHEL:

® 3HAKOMCTBO C NOHATHSIMH CMapT MaTEPUAIIOB U MbE30YNPYTOCTH;
® (OCBOCHME OCHOBHBIX IIPUEMOB PEHICHUS MNPAKTUYECKUX 33Jad 10 TeMaMm
JIACHMITINHEL,

1.3 MecTo yueOHOI qucuuminnabl B cTpykrype OOII BO

Huciunnuaa «MexaHuKa cMapT MaTepUaioB M CTPYKTYpP» OTHOCHUTCSA K
BapUAaTHBHOMN YaCTH PO ECCUOHATILHOTO IUKJIA U SBISETCS TUCHMUIUITMHOMN 1O BBIOOPY
obyuaromerocs. OHa HMeEET JIOTHUECKYI0O M COJIEpkKATEIbHO — METOIUYECKYIO
B3aMMOCBSI3b €  JIUCHUIUIMHAMU  OCHOBHOM  00Opa3oBaTEIbHONM  MPOTrPAMMBI.
JucuuminHa O0a3upyeTcss Ha KOMIIETCHIUSAX, C(OPMUPOBAHHBIX Ha MPEIbIAYIIEM
ypoBHE o0OpazoBanusi. JlJisi U3ydeHUs MaTEMaTUYECKOTO W KOMIIBIOTEPHOTO
MOJICITUPOBAHUSI BOJIHOBBIX MPOIIECCOB TPEOYeTCsS KAauyeCTBEHHOE 3HAHHWE OCHOBHBIX
pa3/elioB BBICIICH MAaTeMaTHKH M COBPEMEHHBIX (DH3MUYECKUX KOHIICIIIIHM, TaKkKe
3HAHWE OCHOBHBIX MaTEMATHYECKUX MOJIEIEH MEXaHUKHU CIUIOIIHBIX CPE/I.

OcBoeHHE MTaHHOW MHUCHMIUITMHBI HEOOXOJIUMO OOYUYarOIIUMCS ISl YCIICITHOTO
ocBoeHust aucuumuinHbl OOII HanpaBiaeHus] MOATOTOBKU K MHKEHEPHO-TEXHUYECKON
MPaKTUKU, a TaKXe IMpPU MPOBEICHUM WCCICAOBAaHUN, CBS3aHHBIX C TEMaTUKOU
JMCCEePTALIMOHHON PaOOTHI.

B coBokymHOCTH W3y4YeHHE OTOM JUCHMIUIMHBI TOTOBHT OOYYarOIIUXCS K
pa3IMYHBIM  BUJAM  HAYYHO-HCCIICJIOBATEIILCKOM  JEATEILHOCTH B 0O0JIacTH
dbyHIaMEHTAIBPHOM W TPUKIQJIHOM MaTeMaTHKH, MEXaHHKH, €CTeCTBEHHBIX HayK,
MIPETO1aBaATENLCKOM JEATEILHOCTU B 00J1aCTH MAaTEMAaTUKU, MEXAHUKH, TH(POPMATUKH.

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



1.4 IlepeyeHb IUIAHMPYEMBIX Ppe3yJbTATOB OOy4YeHHS IO JMCHMILINHE,
COOTHECEHHBIX C IJIAHMPYEMBbIMH pe3yJbTATaAMH OCBOEHHUSI 00pPa30BaTeJbHOI
NporpamMmblI

1.4. Kommnerenuuu, ¢opmupyemMbie B pe3yjbTaTe OCBOCHHUSI Y4eOHOI
TUCIHUANIIMHBI

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

Oowenpogheccuonanvrvie KOmMnemeHyuu

CIIOCOOHOCTBIO ~ CAMOCTOSITETIHHO  OCYIIECTBJIATH  HAyYHO-HCCIIE-
JIOBATENbCKYIO IESTEILHOCTh B COOTBETCTBYIOIICH MPodecCHoHaIbHON
00JTaCTH C WCIIOJIb30BAHUEM COBPEMEHHBIX METOJIOB MCCIICIOBAHUS U
WHGOPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTUN

Ilpogpeccuonanvnovie Komnemenyuu
CHOCOOHOCTBIO K KOMIUIGKCHOMY aHalIM3y pe3yJIbTaTOB HAay4HO-
UCCIICZIOBATENILCKUX padOT M TPaMOTHOMY HCIOJB30BaHHUIO Ha
[MK-1 MPAKTUKE OCHOBHBIX MPUHIIMIIOB, KOHIEMIMN U METOJIOB MEXAaHUKH
neopMUPYEMOTO TBEPIOTO TeNa Ha YPOBHE COBPEMEHHOTO Pa3BUTHSI
HAYKH, TEXHUKU W TEXHOJIOTHUH

Ilpogpeccuonanvnvie komnemenyuu
TOTOBHOCTBIO K CO3/IaHUIO M WCCIIEOBAHUIO HOBBIX MAaTEMaTHUYCCKUX
MoJIeiel TIPOIIECCOB M SIBJICHWM, MOCTAHOBKE MPO(EeCCHOHATBHBIX
3aJa4 B OO0JIACTM HAYYHO-UCCIIEAOBATENILCKOM W MPaKTUYECKON
NESTETbHOCTH, PAa3BUTHIO M COBEPIICHCTBOBAHUIO METOJOB HUX
perieHus Ha 0a3e COBPEMEHHBIX JIOCTMKEHHUU B 00JAaCTH MEXaHUKHU
nehOpMHUPYEMOTO TBEPIOTO Tella

OIIK-1

[1K-2

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

ACHI/IpaHTBI, 3aBCPIIHUBIINC M3YUYCHHUC AOUCHUIIIIMHBI «q)aKTOpI/ISaLII/IOHHble
MCTOAbI U UX IIPHUIIOXKCHUA, JOJIKHBI.

mudp ‘ CTpykTypa KOMIETEHIUN

3HAMb

— 3aKOHOMEPHOCTH pAa3BUTUS M pa3jIM4YHbIC KOHIEHIIMA COBPEMCHHOM
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

— OCHOBHBIC ITIOHATHUA U TUIMOTC3bl AMHAMUYCCKUX 3a/lad TCOPUHU YIIPYTOCTHU

[TK-1 .
U McCaeIyeMbIX Mojeneit BoaHoBbIX mporeccos 3(ITK-1)-1

ymenp

OIIK-1 |- BpIOpaTh MOAXO K MCCICAOBAHUIO 3314l B 00JIACTH U3YUCHHUS BOJHOBBIX
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IPOIIECCOB B YIPYIHMX TejaaX, OOOCHOBaTh BBIOOP COOTBETCTBYIOIIMX
METOJIOB M IPaMOTHO UX HcIoJib30Bath; Y (OIK-1)-1;

— MPUMEHSTH MOJyaHATUTUYECKUE U MPSIMbIC YHCICHHBIC METObI, U AKEThI
MPUKIAIHBIX TPOrpaMM JJig PEIICHUS JUHAMUYECKUX BOJHOBBIX 3ajad

Y(OIIK-1)-1

— ¢dopMyIMpoBaTh JUHAMHYECKHAE KpPaeBbIe 3aJ]a4M; CTPOUTH HHTETPATIbHOEC
HpeCTaBICHNUE PEIICHHUS C ITOMOIIbI0 peodpazoBanus Oypre; 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 JOCTIDKCHHH B OOJACTH MEXaHWKH, MPUKIATHON
marematuku u UT.Y(IIK-2)-1.

[1K-2

eénaoems

HaBbIKaMH paboOThl ¢ HHPOPMAIMEH W3 PA3IMYHBIX HCTOYHHUKOB IS
penieHus: Mpo(peCCUOHANBHBIX 3aJ1a4; OCHOBHBIMH METOJIaMH, CIIOCO0aMH 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 myOmkaruii u otuetoB B(OITK-1)-1

IIK-1 |- ocHOBamu Teopuu aHaIM3a 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  [AKEeTOB, 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 unce:
3aHATHS IEKIMOHHOTO THIa 8 8
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI,
MPAKTUYECKHE 3aHATHS, IPAKTUKYMBI, TAOOpaTOpHBIE 36 36
paboThI, KOJJIOKBIYMBI 1 HHbIE aHAJIOTHYHBIC




3aHSTHUSA)

CamocrosiTesibHas padoTa (Bcero) 64 64

B ToMm uucie:

Buinonnenue domawnux pabom, munogulx pacuemos 32 32

Paboma ¢ mamemamuueckoii rumepamypotii 32 32

Bun npomexxyTouHO# aTTecTanuu (3a4er)

OO01mmast Tpy10eMKOCTh qac 108 108

3ad4. eI. 3 3

2.2. CTpyKTypa y4eOHO# AU CHUIITHHbI

Pacnpenenenne BUIOB ydeOHOM pabOThl MU HMX TPYJAOEMKOCTH IO paszjenam
JIIUCIIUILIAHEI.
Paznensl nuctumimHbl, u3ydaemsbie Ha 3 Kypee (01 acnupanmos ODO)

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

OCHOBHBIE COOTHOUIEHUS 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 yIIpyTrux

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 HaumenoBanue Popwma TekyIuero
pas3z Copepxanue pazzena KOHTPOJIA
paznena
ena
3 kypc
1 | OcHoBHBIC Ypasnenus ceszannvix 3a0au YcTHbIi onpoc 1o
COOTHOLLIEHUS U anekmpoynpyzocmu. Hauanvuvie u JEKIUOHHOMY
YpaBHEHHUS IS epanuynble ycnosus. Hekomopuie knaccol MaTepuainy u
CBSI3aHHBIX 3a/1a4 CBA3ZAHHBIX OUHAMUYECKUX HAYATIbHO- JIOTIOJIHUTENBHO
ANEKTPOYIPYIOCTU | Kpaesvix 3a0ay. Knaccol cummempuu M3Y4YECHHOI
NbE30KPUCMANNO8. auTepaTrype
4 | berymiue BOJHBI B Ilosepxnocmuvle u ncesdonogepxnocmuuvle | Y CTHBIN OMPOC MO
YIPYTUX 60IHbI 8  YNpyeux — CmMpyKmypax ¢ | JEKIHOHHOMY
CTPYKTYypax ¢ nvesonokpvimuem, Bonnvl Penes, Ce3asvl u | Marepuainy u
MbE30MOKPBITUEM gvicuiue MOObl 8 CMAPM-CMPYKMYpax ¢ | NOTOJHUTEIBHO
NbEe30NOKPLLMUEM, W3YYCHHOMN
TuTepaType
5 | B3aumoneiictBue Ilonnvie  ypaenenuss  Osudwcenuss O | YCTHBINA OMPOC MO
[1b€30aKTUBHOT'O NOBEPXHOCMHO20 nvesodiemenma. | JIEKIMOHHOMY
ceHcopa co Mexanuueckue u 21ekmpuyecKue epaHuitsvle | MaTepuany u
CIIOUCTOM Cpesioit VCI08USL HA NOGEPXHOCMU Cpedbl U 8 30He | TOTOIHUTEIBHO
konmakma.  Ilocmpoenue  ynpowennoti | U3y4eHHOU
Mooenu ons NJIEHOYH020 | JIUTEpaType
akmyamopa/ceHcopa.  Auanuz  8OJIHOB0OMU
OUHAMUKY ~ CUCmEMbl  AKmyamop-ynpyaas
NOON0NCKA
2.3.2 JlaGopaTopHble 3aHATHSA
Ne Hamvmeroane HanmenoBanue nabopatopHbix paboT Popwma TekyIuero
pasnena pasznena KOHTPOJIS
1 2 3 4
V cemectp
2. MeTtoasl moctpoenust  |[Ipoepammuas peanuzayus aneopummos 3ananue ans
MaTpHUILIbI-CUMBOJIA nocmpoenus Qypve-cumeona mampuyvl CaMOCTOSITETIbHOM
I'puna ans I puna ons nbezoynpy2020 paboThI
CTpaTU(ULUUPOBAHHOTO |nonynpocmpancmea u cios. Ocobennocmu
IIbE30YNPYToro NPOSPAMMHOU peanu3ayuu aieopummos
BOJIHOBOJA nocmpoenus Qypve-cumeona mampuyvl
[ pura 0151 MHO20CNIOUHOU NbE30YNPY20ll
cpeoul.
4. beryiue BomHBI B Yucnennoe peuwienue OUCNEPCUOHHBIX 3anaHue s

YOPYTUX CTPYKTypax ¢

MbC30IOKPBITUEM

VpasHenuii 07151 CIOUCMbIX YNPY2UX
CMPYKMYpP ¢ Nbe30NOKPLIMUAMU.
Ilapamempuueckuii ananusz OUCnEpCcoHHbIX
xapaxmepucmuxk 6o1n Penes, Cezasvl u
8bICULUX MOO 8 CMAPM-CIMPYKMYPAX ¢

CaMOCTOSTEILHOU
paboThI




Ne Hammerosarue HanmenoBanue nabopaTopHbIx paboT Popwma Tekymiero
pasnena paszzuena KOHTPOJIS
1 2 3 4
V cemectp
NbEe30NOKPLIMUEM.

5. B3aumoneiicteue Peanuzayusa ancopummos pacuema 3aganue ams
CEHCOpa CO CIIOUCTON  |KOHMAKMHO20 83aUMOOeLCEUs CaMOCTOSITETTbHOM
cpenoi NJIEHOYHO20 NbEe30AKMYamopa ¢ ynpyeou paboThI

NOOJI0JAHCKOU 8 CIyuae niockol Oechopmayuu
2.3.3 3aHATHS CEMHHAPCKOI0 THIIA
Ne HaumenoBanue . dopma TEKYIIEro
Temaruka MPaKTUYECKUX 3aHITHIA
pasnena paszzuena KOHTPOJISI
1 2 3 4
V cemectp

1. OcHOBHEBIE Ypasnenus ceszannuvix 3a0au Jlokaa-cooOIeHne
COOTHOILICHUS U anekmpoynpyzocmu. Hauanonvie u
ypaBHEHUS IS epaHuunsie ycnosus. Knaccugpurxayuu
CBSI3aHHBIX 33724 cmapm-mamepuanos. Hexkomopuwie knaccol
ANEKTPOYIPYTrOCTH CBA3AHHBIX OUHAMUYECKUX HAYATbHO-

Kpaesvix 3a0ay. Mexanuueckue ycnogusl.
Tennogvle epanuumbie YCio8UsL.
Onekmpuueckue spanuyHvle yC1068uUs

2. MeToabl TOCTpOCHUS Aneopummvl nocmpoenus Pypve-cumsona | Jlokinama-cooOIeHne
MaTpHIIBI-CHMBOJIA mampuyel I puna 018 nbe3oynpy2o2o
['puna nns NOJYNPOCMPAHCMBA U C105. Aneopummul
CTpaTH(GPUIUPOBAHHOTO |nocmpoerus Pypve-cumeona mampuybsl
MbE30YIIPYTOro [ puna 015 MHO2OCIOUHOTU NbE30YNPY20Ul
BOJTHOBOJIA cpeovl: Memoo 2100abHOU MAMpUybl,

Memoo Mampuy-nepeHoca

3. Ynpyrue BOJHEI B Ompadsicenue u npenomienue 60aH 8 YCTHBIN OTIPOC
NBE30YIPYTUX CIOUCTHIX [nbezokpucmannax. Kosgguyuenmuot
cpenax NPOXOHCOCHUSL, OMPAIHCEHUS U

mpancpopmayuu. Kaycmuxu. B1600
OUCNEPCUOHHO20 YPABHEeHUsL OJls
Nbe30yNPYeUX CLOUCHBIX 80JIHOBOOOS.
/ucnepcuonuvie kpugule.
Nbe30271eKMpUYECcKo20 NOAYRPOCMPAHCMEA
u cnos. Boanwl I'ynsesa-brniocmeiina.
4 beryiue BosHBI B Memoovl 6030yaHcOeHUsL NOBEPXHOCHHBIX YCTHBIH OIIPOC

YOPYTUX CTPYKTYpax ¢
IIbE30IOKPBITUEM

80JIH 8 CMAPM-CMPYKMYPAxX ¢
Nbe30NoKpuLlMuUAMU. J{ucnepcuonHvle
VpasHenus 01 MHO2OCIOUHBIX YRPY2UX
cmpykmyp ¢ nvezonokpvimuem. OcHogul
K1accugurayuu no8epxXHOCMHubIX U

I’lC@@dOI’lO@@pXHOCWlelx BOJIH.




Ne HanmenoBanue N ®opMa TeKylero
TemaTuka NpakTUYECKUX 3aHATUN
paszena pasznena KOHTPOJIS
1 2 3 4
V cemectp
5 B3aumoneiicteue Anecopummsl popmuposarus Jlokian-cooOmieHme
[1bE30aKTUBHOTO HanpaeienHo2o Uiy4eHus CUcmemou
CEHCOpA CO CIIOUCTON  |NIEHOYHBIX Nbe30aKMyamopos,
cpenou 83AUMOOCUCMBYIOWUX C YAPYUM
NOJYNPOCMPAHCMBOM. Aneopummbl
CeNIeKMUBHO20 8030YHCOEHUS HOPMATbHBIX
MO0 2pYnNol NIEHOYHBIX NbEe30AKMYAmMopos

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

Ne
pas3n HaunmenoBanue paznenos
ena
1 2

1 OCHOBHBIE COOTHOIIICHHUS 1 YpaBHCHUSA UIA CBA3AHHBIX 3a1a4 TCPMOIJICKTPOYIIPYTI'OCTU

2 Mertoabl OCTpOEHUS MAaTPULIbI-CUMBOJIA ['prHA 17151 CTPaTU(PUIIUPOBAHHOTO MHE30YIPYTOro
BOJIHOBOJIA

VYipyrue BOJIHBI B IE30YIPYTHUX CIOUCTBIX Cpenax

berymue BOJIHBI B yIIPYTUX CTPYKTYpax C MbE30INOKPBITHEM

o &~ | W

BzaumMoieiicTBrue Mbe30aKTUBHOTO CEHCOPA CO CIOMCTON CPEeoi

3. O0pa3oBaresibHbIE TEXHOJIOTHH

B mpomecce ocBoeHus JaHHOW y4yeOHOW JUCHUIUIMHBI  WCIOJB3YHOTCS
cienyromue o0pa3oBaTeNbHbIE TEXHOJIOTUU: MpOoOJeMHas JEKUHUs, JEKLIHSI-IHATIOT C
AJIEMEHTAaMH  TPYNIOBOTO  B3aUMOJCUCTBHUS, CTPYKTypUpOBaHHas JAHCKYCCHS,
AHATUTUYECKUN CEMUHAp, KOMIBIOTEPHOE MOJICTUPOBaHUE Ha J1a0OPaTOPHBIX
3aHATHSX, IPE3CHTAIIMA U KOMaH]IHas padoTa.

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.

YpaBHEHHUS CBSI3aHHBIX 3a7a4 JIEKTPOYIIPYTOCTH.

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 CUMMETPHHU IMhE30MaTEPUAJIOB.
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Pasoen 3.

1. JlucnepcroHHOE ypaBHEHHE AJIS TbE30YNPYToro MOJYIMPOCTPAHCTBA.

2. JlucnepcuoHHOE ypaBHEHHE AJISl THE30YIPYToro Ciosl.

3. Bomnsl ['ynsesa-bmocreiina.

4. OcoOEHHOCTH MPOXOXKACHHS BOJH 4Y€pe3 TPaHUIy pasziena JIBYX IMbE30YIPYTrux
HOJYIPOCTPAHCTB,  CBSI3aHHBIE  C  AHU3OTPONHUEH  YNPYrMX  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 perieHUsT KOHTAKTHOM 3aJadyd B CHUCTEME IUICHOYHBIA MHhE30aKTyaTOp-
yropyrasi HoJIJI0KKa.
4. CoOCTBEHHBIE YAaCTOTHI U COOCTBEHHBIE (DOPMBI KOJIEOAHUI CUCTEMBI MJIEHOYHBIN
MbE30AKTYaTOP-YIIpyras MOJI0XKKA.

IIpumepHbIe TEMBI 111 TOKJIAT0B-CO00IIEHUIT
Paszoen 1
1.YpaBHeHnMs ABVOKEHUS I 337a9 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 dyppe-cuMBOJIa  MATPHUILIBI 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 aJIrOPUTM BBIYUCICHUS XapaKTEPUCTHUECKUX YHUCENT U
COOCTBEHHBIX PEIICHUH CHUCTEMBI CBS3HBIX AU epeHInaabHbIX ypaBHEHUNW B
cUMBoOJIax npeodpazoBanus Dypre.

Pazoen 2.
3agaua 2.
Pa3paboraTe MaTeMaTHUECKYIO MOJEIb U KOMITBIOTEPHBIN aJlTOPUTM JIJIsl BBIYUCITICHUS
cumBona @Dypre Marpunbl [puHa ang 3amauym 00 AHTUIUIOCKMX KOJIeOaHUSIX
IBYXCJIIOMHOM CpeIbl: Mbe30yIpyras Mmojoca — yrpyras MnoiyriockocTs. KoneGanus
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BO30YKIAIOTCSI HEKOTOPOW TapMOHMYECKOW HArpy3KOW W/WiIM MPHIOKEHHBIM
ANEKTPUYECKUM HAIIPSKEHUEM Ha JHEBHOU IOBEPXHOCTHU JBYXCIOWHOU CTPYKTYPBI.

Pa3zoen 3.
3agauya 3.
BriBecTr cOOTHOMIEHHS sl pacdyeTra aCUMITOTHK W DHEPruii OOBEMHBIX BOJH B
YOPYTOM H MbE30YIIPYTroM MOJyNpocTpancTBe.  Ha OCHOBE KOMITBIOTEPHOU

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

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-YaCTOTHBIX XapaKTEPUCTHK OETyIIUX BOJIH.

Pa3zoen 5.
3agaua 5.
Pazpabotath MaTreMaTH4eCKyl0 M KOMIIBIOTEPHYIO MOJIeNIb  B3aUMOJICUCTBUSA
NbE30aKTUBHON HAKJIAJIKHA C JKECTKO 3aKpEIUIEHHOW YNOpYrol MoJIOCOW TpH
AHTUIUIOCKUX KOJIcOaHUSIX. PaccMoTperh JABa mojAXoJa K MOJICJIMPOBAHUIO
MbE30HAKIIAJIKU: WHXKEHEPHBIA (MOJIETb Pa3HOHAINPABICHHBIX TaHTCHI[MATbHBIX
TOYCYHBIX MCTOUYHHUKOB) U PEIICHHUE KOHTAKTHOM 3a/1aud C MOMOIIBI0 BapHAIlMOHHO-
Pa3HOCTHOTO METOJIa UM METOJ1a 0ECKOHEYHBIX cHCcTeM. COIMOCTaBUTh MOJICTH U J1aTh
3aKJIFOUEHMS O TPAHUIIAX TPUMEHUMOCTH MHKEHEPHOTO MOIX0/1a.

[lpr mpoBEIEHUH CaMOCTOSTEIBHON paOOTHI IS PEIICHUS M HCCIIEAOBAaHUS
3a71a4 MOTYT MPUMEHSThCs akeThl Matlab u/umn COMSOL Multiphysics.

4.2 ®oHA OIEHOYHBLIX CPeICTB /Ui TMPOBEACHUS MPOMEKYTOUYHOM
aTrecTanun

IIpuMepHBIi IepeYeHb BOMPOCOB K 3a4eTy

1. VpaBHeHuus NBWKEHUs g 3a4ad dJeKTpoynpyroctu. HadanmbHble yciioBus.
I'pannunbIEe YyCIOBUA.

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

[Tpumenenue npeodpazoBanus Oypbe s 337124 IIEKTPOYIPTOCTH.

a &M D

BriBOa quCTIEpCMOHHBIX COOTHOLIECHUM ISl 3JIEKTPOYIIPYrOTro MOJIYIIPOCTPAHCTBA
u cios. ['pynmoBsie u pa3oBbie CKOPOCTH.

Bouns! I'ynseBa-birocreina.

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

8. TloBepXHOCTHBICE U TICEBAONMOBEPXHOCTHBIC BOJHBI B YIPYTUX CTPYKTypax ¢
MbE30IMOKPBITHEM.
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9. Bouanbl Penes u Cesasbl.

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

11. ®opmupoBaHue  HANpPaBICHHOTO  M3JIY4YEHUSI B  CHUCTEME  «IJICHOYHbIE
BE30KTYaTOPbl — YIPYTasi MOAJI0XKKA.

12. CenextuBHOE  BO30OYXKJEHHE  HOPMAJIBHBIX  MOJ  HAaOOpOM  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 mbesomarepuanoB / B.A. TomoBuumu, M.A. Kamiynos, O.B.
Maneimkuna, b.b. Tlenpko, A.A. MosuukoBa. 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 mocrtyma: 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 NHE30ANEKTPUUECKUX AAaTYUKOB Ha OCHOBE
IPOCTPAHCTBEHHBIX 3JIEKTpoTepMOynpyrux mojaeneil. M.: Texnocdepa, 2014. 324 c.
[ DneKTpOHHBIM pecypc]. — Pexnm JOCTYTIA:
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. Manbimikunaa u ap. M.:
Texnocdepa, 2013. 272 c¢. [DaexkrponHbii 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 wmatemMatnka u Mexanuka» (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 gusuka» (ISSN: 0869-5032, nuznarens:
@denepanbHOE TOCYIAPCTBEHHOE YHUTapHOoe mpeanpusarue "M3narenbcTBO
Cubupckoro otneneHus Poccuiickoit akagemun HayK")

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

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

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

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

7. MeToanuyeckne yKa3aHus JJisi 00y4aIOIUXCsl M0 OCBOCHUIO TUCHMILIUHBI

B pamkax ocCBOeHHMs Kypca aclnupaHT TOTOBUT JOKJIaJ-COOOIIEHHE, KOTOPBIUA
MPEACTABISIET COOOM MpEe3eHTAlMI0 Ha 3aJaHHYI0 TEMaTHKy, MOJTOTOBIEHHYIO
cpeactBamu MS PowePoint (uim open-SOUrCe aHajioru) WM B CHUCTEME BEPCTKHU
LaTex. B 3aBucMMOCTH OT BBIOPAaHHOW TEMAaTHUKH JOKJIaJa MPE3CHTALUS MOMKET
colepKaTh IOCTAHOBKY 3aJadM, KpPAaTKOE OIMCAaHWE METOAUKHA PEUICHUs, a TaKkKe
OCHOBHBIE PE3YJIbTATHI B Tpaduueckoit popme.

ITo uToram BBIMIOJHEHHUS 3aJaHUM JJII CAMOCTOSITEILHONH PabOTHl HEOOXOIUMO
IPEICTaBUTh TEKCTOBBIM OTYET, COAEPKAILEH IMOCTAHOBKY 3aJa4H, ONKMCAaHUE METOa
penieHuss 1 0COOCHHOCTEN ero YnucieHHoM peanu3anuu. Kpome toro, B rpaduyueckoM
BUJIE JOJDKHBI OBITh MPEACTABICHBI PE3YyJbTaThl NMPOBEPKH I'PAHUYHBIX YCJIOBHM, a
TaK)K€ PE3yJIbTaThl pacyeTa BOJHOBBIX IOjel. OTYETHI BBINOJHAIOTCS HAa JIACTAX
dopmara A4. CtpaHulbl TEKCTA, pUCYHKH, (OPMYJIbl HyMEPYIOT, PUCYHKHA CHA0XKAIOT
MOJAPUCYHOUHbIMU HaanucsMu. Tekct cienyer mnedarate wmpudtom Neld ¢
MHTEPBAJIOM MEXIy CTpokaMu B 1,5 nHTepBaina, 0e3 HEeAOMyCTUMBIX COKpauleHui. B
KOHIIE OTYeTa JOJDKHBI OBITh CHENIaHbl BBIBOJALI. OTYET JOJKEH OBbITh MOAMHCAH
CTYJIGHTOM C YyKazaHueM jaTel ee odopmiieHus. OT4UeTbl, BBINOJHEHHBIE 0€3
COOJNIO/ICHNS TIEPEUUCIEHHBIX TpeOOBaHU, BO3BpallaloTcs Ha aopabotky. Jls
MOJrOTOBKMA OTYETa JOIMYyCKaeTcs Hcmosib3oBaHue peaaktopa MS Word (umm ero
open-source aHaJoroB) uiu cuctemsl BepcTku LaTex.
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8. Ilepeyenr UHGPOPMALMOHHBIX TEXHOJOIHH,
oCcyllecTBJIeHHH  00pa30BaTeIbHOIO

He00X0IUMOCTH)

8.1 Ilepeyenb HE0OXOAUMOT0 MPOrPAMMHOI0 O0ecIedeHusl

N =

Onepannonnas cucreMa MS Windows.
NurerpupoBannoe oducHoe npunoxenue MS Office.

UCIOJIb3yeMbIX TP
npomecca N0 JAUCHUILIMHE  (HpH

3. TlporpammHOe oOecrieueHUE Il OpPraHU3alUK YIPABIIEMOr0 KOJUIGKTUBHOTO H
6e3omacHoro nocryna B IHTepHET.
4. Marematndeckue naketel Matlab, COMSOL Multiphysics

8.2 IlepeyeHp HEOOXOAMMBIX HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

DnekrponHas oubnroreunas cuctema eLIBRARY.RU (http://www.elibrary.ru).

8.2 Ilepevyenb He0OXOAUMBIX HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

He mpenycmotpeno

9. MarepuajibHO-TeXHHYeCKas 0a3a, HeO0OX0AUMAS ISl OCYLECTBJICHUSA
00pa3oBaTeJIbHOI0 NMpoLecca Mo JUCUUILIHHE

PeaJ'II/IBaI_[I/I}I KypcCa Ipcarojiaract HaJIn4nuc¢ MHUHHUMAJIBbHO HGO6XOI[I/IMOFO JJI1
pcain3annun HaHHOﬁ IIporpaMmel IICPCUHA MATCPUAJIbBHO-TCXHUYICCKOI'O 00CCIICUCHMS:

HaumenoBanue
No Cl'[eI_[I/IaJ'I]':HIJIX>l< HOMCH.[CHI/II‘/’I HepequL O60py,Z[OBaHI/IH U TCXHUYCCKUX CPECACTB
- U IOMEIICHUN JUIA 00yueHus
CaMOCTOSITEIILHOU pa60TBI
VYuebHas mebelnb, KOMIIbIOTEPHAS] TEXHUKA,
1. Aynuropusi, AJis CTallMOHAPHOE WJIM IEPEHOCHOE MYJIbTUMEIUNHOE
JICKIITMOHHBIX 3aHSATHH obopynosanue (129, 131, 133, A305, A307,
AS508, 239A)
AyauTopus 1Uisl CEMAHAPCKUX 3aHITHH,
YKOMILIEKTOBaHHAsI HEOOXOUMON MeOeIbIo
2. Aynuropus, 1Jis (tocka, CTOJIbI, CTYJbs1) KOMIBIOTEPAMU C
Ja00PATOPHBIX 3aHATUN | JIMIIEH3MOHHBIM MPOTPAMMHBIM 00ECTIEYEHUEM U
BbIX0JI0M B uHTepHET (106, 106a, A301, A504,
239A)
AyauTopusi 1Jisl CEMUHAPCKUX 3aHSITHH,
YKOMIUJIEKTOBaHHAS HEOOXOAMMOM MeOeIbI0
(mocka, CTOJIbI, CTYJIbS), MPE3EHTAllMOHHON
3. AYIUTODUS, UIA | o (ay)mTopZH/I: 129, 131, A305, A307,
MPAKTUYECKUX 3aHATUN
239A) unu nepeHOCHbIM IEMOHCTPALIMOHHBIM
obopynoBanueM (ayautopuun: 133,147, 148, 149,
150, 100C, A3016, A512, A508, 239A)
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Haumenosanue
CIEIHAIBHBIX * TOMEIEHNI

[lepeuenn 000pyAOBaHMS U TEXHUYECKUX CPE/ICTB

Ne .
U IMIOMCIICHHUU OJIs1 O6y‘-IeHI/I$I
CaMOCTOSITEILHON pa6OTBI
Aynutopusi, OCHaIllEHHAas: KOMITBIOTEPHOU
TEXHUKOM C BO3MOKHOCTBIO MOJKIIFOUEHHUS K CETH
Aynuropus 1 .
«MHTEpHET», 0OECIEUEHHBIN JOCTYIIOM B
4, TPYIIIOBBIX U
AJIEKTPOHHYIO HH()OPMALIMOHHO-
WHJVBUTyaJIbHBIX
. 0o0pa30BaTeNbHYIO Cpeay YHUBEPCUTETA,
KOHCYJIbTAIINI
JUIIEH3UOHHOE MPOTrpaMMHOE 00eCTieueHre
(A504, A506, 239A)
Tekymuii KOHTPOJIb, AyauTopus JUisl CEMUHAPCKUX 3aHATUHM, TEKYILETO
MIPOMEKYTOUHAS KOHTPOJISL ¥ TPOMEKYTOUYHOM aTTeCTALHH,
aTTecTalus YKOMILIEKTOBaHHAs! HEOOXOAMMOM MeOeIbIo
5 (tocka, cToiibl, cTynbs) (ayautopuu: 129, 131,
' 133, A305, A307, 147, 148, 149, 150, 100C,
A3016, A512, A508), koMIIbIOTEpaMU C
JMIIEH3UOHHBIM MPOTrPaMMHBIM 00€CIIEYEHUEM U
BBIX0/I0M B uHTEpHET (106, 106a, A301, A504,
239A)
AyauTopusi, OCHaIllCHHAs: KOMIIBIOTEPHOU
TEXHUKOHN C BO3MOKHOCTBIO MOJKIIFOUEHHUS K CETH
5 Aynuropus s «HTEpHET», 00ECIIEYEHHBIH TOCTYIIOM B
' CaMOCTOSITEIIbHON ANEKTPOHHYIO HH(POPMALMOHHO-
paboThI 00pa3oBaTEILHYIO CPEly YHUBEPCUTETA,

JMIIEH3UOHHOE MPOrPpaMMHOE 00eCTICUCHHE
(A 504, 102A)
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