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1. llesu u 3212494 AU CIUILIHHBI

Lenp: 3HaHME TEOPETUUECKUX OCHOB M 3aKOHOMEPHOCTEN MOBEAECHUS METAIITMYECKUX
KOHCTPYKLMOHHBIX MaT€pHAJIOB IIPH IIOBTOPHO-IIEPEMEHHOM, B TOM YHUCJIE, HUKINYECKOM,
HEYNPYroM TEPMOMEXAHUYECKOM HArpyKCHUUU. 3a1auu: BianeHue kiracCuuecKuMu 1
IPOrPECCUBHBIMU MaTEMAaTUYECKUMU MOJEISIMU JJI ONMCAaHUA Je(pOopMaiMOHHBIX
CBOMCTB METAJUIMYECKUX KOHCTPYKIIMOHHBIX MAaTEPUAIOB IIPH OBTOPHO-NIEPEMEHHOM
(LIMKIMYECKOM) HEYTIPYTOM TEPMOMEXAHUUECKOM HArpy>KeHUUHU. YMEHUE IPUMEHSATh 3TU
MOJIEJIA U COOTBETCTBYIOIINE MPOLEAYPHI PEATU3AIMHU, B TOM YHCIIE, YUCIEHHBIE METO/IbI
11 pacyeTa HalpsHKEHHO-1€()OPMUPOBAHHOTO COCTOSIHUS JIEMEHTOB KOHCTPYKIIUM U
JieTajiel MallliH B Ha3BaHHBIX YCIOBUSAX.

Kparkoe conepxxanne JTuCHMILTHHBI

AHau3 TpagUIMOHHBIX TCOPUH U MAaTEeMaTHICCKUX MOJICIICH /TS ONTUCAHUS
nehopMHUPOBAHUS METAJUTMYECKUX KOHCTPYKIIMOHHBIX MaTepuasoB MpU MOBTOPHO-
NEPEMEHHOM, B TOM YHUCJIE, IUKIMYECKOM, HEYTIPYTOM TEPMOMEXaHUUECKOM
HarpyxeHuud. [IoHsATHE CTPYKTYPHON MOAEIHN yIIPYTO-BA3KO-IIJJACTUYECKOM CPE/Ibl B
BapuanTte ['oxdenpna-CamakoBa u BeITeKaromuii n3 Hee OO00IIEHHBIN TPUHITUI OO0
(OI1IT). Omcanue Ha ocuoBe OIIII mporeccoB Heynpyroro neGopMUpPOBaHUS B )KECTKOM
¥ MSITKOM ITUKJIEC TP HOPMATHHOM U MOBBIICHHON TEMITepaType Ha OCHOBE MOjIeTIei
YIPYTO-TUTACTUYECKOH, BA3KO-YIIPYTOH U YIIPYTO-BA3KO-TIIACTHYCCKON CPE]I.

2. Komnerenuun odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCHUIIMHBI

[Inanupyemplie pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHI1un) 00y4eHUs 110 TUCHUTUTHHE

3HaeT: 0CHOBHBIE A PEKThI, METOBI U
HCIIBITAaTEIbHOE 000PY/I0BaHUE ISl UX
DKCIIEPUMEHTAIBHOTO U3yYEHHUs, a TAKXKE
CYLLIECTBYIOIINE MaTeMaTUUYECKUE MOJIEIIN TEOPUH
[UIACTUYHOCTHU U TOJI3Y4YECTH, IPUMEHUMBIE B
YCIIOBUSX MOHOTOHHOT'O M LIUKJINYECKOTO
Harpy>KeHus! P HOPMAJILHON U MOBBIIIEHHON
TeMIeparype

YMeeT: IPOBOJUTH dKCIIEPUMEHTAJIBHBIE
MCCJIEIOBAHUS U IPUMEHSATh MaTeMaTU4YECKUE
Mozenu 1e(hOpMUPOBAHUS HEYTIPYTOTro MaTepuasa
JUIsI aHAJIM3a HaNpsHKeHHO-/1€(pOPMUPOBAHHOTO
COCTOSIHUS 2JIEMEHTOB KOHCTPYKIIUH B yCIIOBUSX
MOHOTOHHOTO U IIUKJIMYECKOIO HArpy>KeHUs IIpU
HOpPMaJIbHOM U NOBBIILIEHHOW TEMIIEpAType

MeeT NpakTUYECKUH OMBIT: ITPOBEICHUS
DKCIIEPUMEHTAJIBHBIX UCCIIE0OBAaHNUI U PAacy€eToOB, a
TaK)K€ HaBBIKM MCIIO0JIb30BAHUS TAKETOB
NPUKJIAJHBIX IPOrPaMM JUIsl OLIEHKH HaNpsKEeHHO-
neOpMUPOBAHHOTO COCTOSTHHSI DJIEMEHTOB
KOHCTPYKIIMH C y4€TOM I0JI3y4eCTH IIPH
MOHOTOHHOM U IUKJIMYECKOM HArpy>KeHUU

[TK-1 CriocoOHOCTB BBISBIATH CYIHIHOCTh HAY4YHO-
TEXHUYECKHUX MPOOIeM, BOSHUKAIOIINX B XO/I€
npoecCHOHANBHON NeATeIbHOCTH, U IIPUBJICKATh
JUIS UX PEHICHUs COOTBETCTBYIOIINN (HU3UKO-
MaTeMaTH4YEeCKUM armapar, BEBIYUUCIUTEIbHBIC
METOZbl M KOMIBIOTEPHbIE TEXHOJIOTHH, a TAKKe
SKCIIEPUMEHTAJIbHBIE METO/IbI UCCIICIOBAHUI

[IK-3 CnocoGen mist perenus NpoQecCHOHANBHBIX [3HACT: COBPEMEHHBIE MOIXO/bI, B TOM YHUCIIE,
3aj1a4 OCBauBAaTh U NPUMEHSITh COBPEMEHHbIE  [MaTeMaTHYECKHE MOJICNH, K aHAJIN3y HalpsHKeHHO-




TeopHH, PU3NKO-MaTEMaTHIECKHE U e (pOPMHUPOBAHHOTO COCTOSTHHUS KOHCTPYKIIHOHHBIX
BBIYMCIIMTEIIBHBIE METO/BI, & TAK)KE HOBBIE CUCTEMbI [MaTEPHAIOB 3a IIPeIeIaMU YIPYTOCTH ¢ yY€TOM

KOMITBIOTCPHOTO NPOCKTUPOBAHUA U BSI3KOU COCTaBHﬂIOLHefI B YCJIOBUAX MOHOTOHHOT'O 1
kommbroTepHOro nHkuHupuHra (CAD/CAE- [UKINYECKOTO HArpy>KeHUs TP HOPMAIBHOUN 1
CUCTEMBI) [OBBILLICHHON TEMIIepaType

'YMeeT: MpUMEHSTh B IPO(hEeCCHOHATBHON

eI TEIILHOCTU COBPEMEHHBIE TEOPUH, (PH3UKO-
MaTeMaTH4ECKHUE U YUCICHHBIE METO/IbI
WCCJICIOBAaHUS 3aKOHOMEPHOCTEH JehOpMUPOBAHUS
METAJIMYECKUX KOHCTPYKIIMOHHBIX MaT€pHaoB,
AIIEMEHTOB KOHCTPYKIUH B YCIOBUSIX MOHOTOHHOTO
Y IUKIINYECKOTO HarpyKEHHUS

MmeeTr NpakTUYECKUI ONBIT: PACYETOB U HABBIKU
VCITOJIB30BaHUS TAKETOB MPHUKJIAJHBIX IPOrPaMM, a
TaKKe HOBBIX CHCTEM KOMITBIOTEPHOTO
MIPOEKTUPOBAHMS U KOMIIBIOTEPHOTO MH)XKMHUPHUHTA
17151 OLIEHKU TTPOYHOCTH U >K€CTKOCTHU 3JIEMEHTOB
KOHCTPYKIIHI

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepedens MpeAnIeCTBYIOMUX TUCIIATUINH, [lepedeHs MOCIETYIONNX AUCITUTITNH,
BUJIOB paboT yueOHOro MiaHa BUJIOB paboOT

YucneHHoe MOJIeTUpOBaHNE pa3pyLIeHNU,
PacueTHO-3KCTIEpUMEHTAIBHOE MOJIEJINPOBAHNE
TMHAMUKH MallliH,

KommnbrorepHOE MozienpoBaHue B Ansys
Workbench,

[IponsBoaCcTBEHHAsI TpaKTUKa (MpeaauIuioMHas) (4
CEeMecCTp)

MexaHnKa KOMIIO3UTHBIX Marc€puaosB,
MOHI/ITOpI/IHT COCTOSAHHUA KOHCTPYKL[I/Iﬁ

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IpY OCBOCHUH JJAHHOM AMCLMIUIUHBI M IPUOOPETEHHBIM B PE3YJbTaTe OCBOCHUS
NPEALIECTBYOIUX JUCUUTLINH:

Jucnurmza TpeboBanus

3HaeT: 0COOEHHOCTH CTPYKTYPhI U CBOWCTB
KOMITO3UTHBIX MaTEPHAJIOB 110 CPABHCHHIO C
TpaI[I/II_II/IOHHbIMI/I KOHCprKI_II/IOHHLIMI/I
MaTepHaaMH; COBPEMEHHBIC METOJIbI
MATCMATUYCCKOT'O MOI[GHI/IpOBaHI/IH B O6HaCTI/I
HCII0JIb30BaHUS KOMIIO3UTHBIX MaTePUaJIOB U
KOHCTPYKIIMI Ha MUKPO-, ME30- U MaKpOypPOBHE
[PACCMOTPEHUS HEOTHOPOIHOCTEH CTPYKTYPHI U
CBOﬁCTB 5 COBpeMeHHLIC KOMMyHI/IKaTI/IBHLIe
TEXHOJIOTHH; OCHOBHBIC TIPUHITUIIBI TTOJITOTOBKH
JIOKJIada U HpGSGHTaL[I/II/I, BBIYUCJIIUTCIBbHBIC METOIBI
U KOMITBIOTEPHBIC TEXHOJIOTHH JIJIS PEIICHHS
Hay‘IHO-TeXHI/I‘-IGCKI/IX HpO6JI€M, BO3HHUKAKIIINX B
xo71e MpoheCCHOHAIBHOMN ACSITEIHHOCTH, 00IIIHe
HpI/IHI_II/IHBI 1 METOAbI MATEMATUYCCKOI'O
KOMITBIOTEPHOTO MOJICIIMPOBAHUS B 001aCTH
KOMIIO3UTHBIX MaT€pUAIIOB U KOHCTPYKLIUH;
COBPEMEHHBIC TEXHOJIOTHH ITPOU3BOJICTBA

MexaHnKa KOMIIO3UTHBIX MarcpuajioB




KOMITO3UTHBIX MAaTE€pPHAJIOB U KOHCTPYKIIMI; METO/IbI
UCTIBITAHUN KOMIIO3UTOB YMEET: IPUMEHSITh METO/IbI
MaTeMaTH4ECKOI0 U KOMIIbIOTEPHOTO
MOZIETTUPOBAHUS B TEOPETUUECKUX U PACUETHO-
DKCIIEPUMEHTAJIbHBIX UCCIIEI0BAHUAX KOMIIO3UTHBIX
MaTepHasIoB U KOHCTPYKILIMH; OLIEHUBATh

(P PEKTUBHOCTH U PE3yABTaTHBHOCTH BHIOPAHHBIX
METOJI0OB METO/IOB, IPUMEHATh COBPEMEHHbBIE
KOMMYHHUKAaTUBHbBIE TEXHOJIOTUH, [IOHUMATh
TEXHUYECKHE TEKCThl HA HHOCTPAHHOM SI3bIKE,
YMETb BBISBIIATH CYIIHOCTh HAy4YHO-TEXHUUECKUX
Mpo0IeM, BOSHUKAIOIINUX B X0/1€ TPOQeCCHOHATEHOMN
NIEATEIIBHOCTH, U IPUBJIEKATh JJIS1 X PELLEHUS
COOTBETCTBYIOIIHNHA (PU3UKO-MaTEeMATHIECKUI
armapar, IpUMEHATh (PU3UKO-MaTEMAaTHIECKUIA
anmnapar, BBIYMCIUTEIbHBIE METOABI U
KOMIIBIOTEPHBIE TEXHOJIOTUH B MPO(HECCHOHATBHOM
NEeSITeIbHOCTH [Tl ONIUCAHUS CBOMCTB KOMIIO3UTHBIX
MaTepUAJIOB U KOHCTPYKIMM MIMeeT npakTudeckui
OIBIT: UCIIOJIB30BAaHUS METOA0B MaTEMAaTU4YECKOIO 1
KOMITBIOTEPHOT'O MOZIEJINPOBAaHUS B TEOPETUUECKUX
U paCUETHO-IKCIIEPUMEHTAIIBHBIX UCCIIEA0BAaHUIX
KOMITO3UTHBIX MaTe€pHaJIoB U KOHCTPYKLUH,
[OATOTOBKHM JIOKJIa/1a Ha 3aJJaHHYIO TEMY U
[IPE3EHTALH; BOCIIPUATHS BUIEO 10 TEMATHUKE
Kypca Ha HHOCTPAHHOM $I3bIKE; YTEHHUS
TEXHUYECKHUX TEKCTOB HA MHOCTPAHHOM SI3bIKE,
NpUMEHEeHUs1 (PU3NKO-MATEMaTH4eCKOro anmnapara,
METOA0B MaTEMATUYECKOTO M KOMIIBIOTEPHOTO
MOZEITUPOBAHNUS AJIs pa3pabOTKU KOMIIBIOTEPHOM
MOJIEJIM KOMIIO3UTHOTO MaTepuaa

MOHI/ITOpI/IHT COCTOSAHHUA KOHCTPYKL[I/Iﬁ

3HAeT: METOBI TEXHUYCCKON JUArHOCTUKHU,
0COOEHHOCTH OIICHKH TEXHUYECKOIO COCTOSHUS
IMarHOCTUPYEMBIX CUCTEM, AJITOPUTMBI
TEXHHYECKOE 00SCIIeUCHHE CUCTEM THArHOCTUKH,
METObI U CPEJCTBA TEXHUYECKOTO
TMarHOCTUPOBAHUS KaK CPEJICTBA MOBBIIICHUS
PKOHOMUYHOCTH U HaJIE)KHOCTH KOHCTPYKIIMU B
MPOIECCE MPOCKTUPOBAHUS U HKCIUTyaTallUH |,
COBPEMEHHBIE aBTOMAaTU3HUPOBAHHBIE CUCTEMBI
TEXHUYECKOM TUAarHOCTUKH OOBEKTOB YMEET:
OIIEHUBATh YPPEKTUBHOCTH ABTOMATU3UPOBAHHBIX
CHUCTEMAM TEXHUUYECKON JUArHOCTHKU B OOIIEeH
ctpykrype ACY TII, nonbs30BaThCsi METOIUKOM
OIICHKH OCTAaTOYHOTO pecypca 000pyI0BaHUs 1
[MOMCKa HEUCIIPABHOCTEW HA OCHOBE JJAHHBIX
MOHUTOpPHUHTA; (HOPMYIIUPOBATH 3a7a4y M CIIOCO0 ee
pELIEHHUs], I0JIb30BAaThCA METOJAMH U CPEICTBAMHU
TEXHUYECKOW TUArHOCTUKH JIJIS MPOBEICHUS
Hay4HO-UCCIIEIOBATEIbCKUX, PACUETHBIX U
DKCIIEPUMEHTAJIBHBIX pa0oT 10 JUHAMUKE,
MPOYHOCTHU M HAJIEKHOCTU MAIIIUH U TIPUOOPOB.
HMeeT mpakTHYEeCKUI OMBIT: UCITOJIb30BAHUS
COBPEMEHHBIX CPEJICTB UBMEPEHUM, TPOTPAMMHBIX
MPOYKTOB, MPEAHA3HAYCHHBIX JIJIT 00€CIICUCHHS

[paboThl B peaJibHOM BPEMEHH CUCTEM cOopa,




MOHUTOPUHIA

00paboTKH, OTOOpaKEHUS U ApXUBUPOBAHUS
nH(popmaru 00 00bEKTe MOHUTOPUHTA, TI0 BEIOOPY
MCTOIA U CPCACTB MOHUTOPHUHI'Aa COCTOAHUA
00BeKTa; BEIOOP THAarHOCTHYECKHUX TTapaMETPOB H
KpUTEpHEB pab0oTOCTIOCOOHOCTH, UCIIOIB30BAHUS
HOBBIX COBPEMEHHBIX METOJIOB U CPEIICTB
MMPOBCACHUA JUATrHOCTUKHA 00BEKTOB B OGHaCTI/I
MPUKIIATHON MEXaHUKH U 000011aTh pPe3yJIbTaThI

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6m1as TpyA0€MKOCTh JUCHUIUIMHBI COCTABISET 2 3.€., 72 4., 36,25 4. KOHTaKTHOM

paboThI
Pacnpenenenune
Bcero | Mo cemecTpam B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
2
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 72 72
AyoumopHvie 3auamusi: 32 32
Jlexuuu (JI) 16 16
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (HITN) IPYTHE BHUIBI 16 16
aynuTopHbIX 3aHsaTHil (I13)
Jlabopatopusie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 35,75 35,75
[ToaroroBka k 3auery 12,75 12.75
[ToaroroBka u caMOCTOSITENILHOE PELICHNE 33134, CBSI3aHHBIX C
QHAJIM30M HEYIPYTroro ae(OopMUPOBaHHS C IIOMOIIBIO 000OIIIEHHOTO 23 23
[IPUHIIUIIA TTOJO0US
KoHCynbranuu v npoMeKyTouHasi aTTeCcTalus 4,25 4,25
Bua konTposs (3adet, qud.3a4ueT, IK3aMeH ) - 3a4eT

5. ConeprkaHue TUCHMIIIMHBI

O6beM ayaUTOPHBIX
pa;ZQena HaumeHOBaHHE pa3/eioB JUCUUILIHHBI 3aHATHH 110 BUJIAM B Hacax
Beero |JI| 113 | JIP
1 Knaccuyeckue Teopun 1 MaTeMaTu4ecKre MOJEH MJIaCTUYHOCTH U 6 21 4 0
[0JI13y4eCTU
) CTpyKTypHBIE MOJIeNTH HEYTIPYTUX cpell. OcCOOEHHOCTH CTPYKTYPHOM 6 4l o 0
Monenu B Bapuante [oxdenbna-CanakoBa
3 O0600111eHHBII NPUHINI 1T0100Us KaK YaCTHBIN CiTydail CTpyKTypHOHR 16 3| s 0
mozenu ['ox¢enbaa-Canakosa
[TpuMeHeHHne 0000IIEHHOTO MPUHIIMIIA OO0 1JIs1 OMCAHUS
4  |KMHETHUKH MOBPEXKIAEMOCTH MPH LIUKINYECKOM HEYIIPYTOM 4 21 2 0
ne(OpMHUPOBAHUM C BBIICPKKAMU
5.1. Jlekuun
| No | No | HanmeHoBaHMe nim KpaTkoe CoepKaHUE JEKIIMOHHOTO 3aHITUS | Kou- |




NeKLuu[pas3aena BO
4acoB
AHann3 aJIeKBaTHOCTHU KJIACCHYECKHUX TEOPUIl U MaTeMaTHYEeCKUX MOieeit
1 [UIACTUYHOCTH U TOJI3yY€CTU IPUMEHUTENBHO K IOBTOPHO-TIEPEMEHHOMY 2
HEyIpyromy Ae(hOpMUPOBAHUIO C BbIIEPKKAMU
73 Oco0eHHOCTH CTPYKTYPHBIX MoJiesiel Heynpyrux cpell. CTpyKTypHasi MOJIEb 4
’ yIpYTroBsi3KOIJIacTUYeCKOi cpenbl B BapuaHTte [oxdenpaa-CagakoBa
CBs13b BHYTPEHHUX NTaPaMETPOB COCTOSIHUS CTPYKTYPHOUM MOZEINH C
45 MakponapaMeTpaMu COCTOSTHUA cpezbl. O000IEeHHBIN MPUHIIUT TTOT00US KaK 4
’ MOJIENIb CTPYKTYpHOU Mojenu. [TpaBuia "mamMsatu" cpenpl 0 IpeabICTOPUU
Harpy>KeHUs
Mozenu yrnpyromiacTu4ecKon, BI3KOYIIPYTrol U yIIPyrOBs3KOIUIACTUUECKON CPeL
6,7 TJ1s1 OTIMCAHUS HaPa)KeHHO-1€(OPMUPOBAHHOTO COCTOSTHUS TTPH H30TEPMUYECKOM | 4
Y HEN30TEPMHUYECKOM LIUKIMYECKOM HEYNPYTroM 1e(OPMHUPOBAHUH C BBIICPKKAMH
3 lcrnionb30BaHrEe MaKpoOnapaMeTPOB COCTOSIHUA IIPU (HOPMYITUPOBAHUN 5
KMHETUYECKOW MOJIENIM HAKOTIJICHUS YCTAJIOCTHOTO MOBPEKIACHUS
5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI
Ne Kou-
- HanmeHnoBaHMe WM KpaTKOE COAEPKaHUE MMPAKTUUECKOTO 3aHATHS, CEMUHApa BO
3aHATHA[pa3eNa)
4acoB
[IpruMeHeHne KI1aCCUUYECKUX TEOPUN U MATEMAaTUYECKUX MOJIEIIEH NTACTUYHOCTH U
1,2 MMOJI3YYECTH K pacyeTy HaIpsHKeHHO-e(HOPMUPOBAHHOTO COCTOSTHUSI TIPH 4
[MOBTOPHO-TIEPEMEHHOM HEYIPYroM J1e(hOPMHUPOBAHUH C BbIIEPIKKAMHU
[Tomydenue onpenensonux GyHKINH KOHKPETHOTO MaTepHana (JIuarpaMMel
3 nedopMUpPOBaHUS U PEOIOTHYECKON (DYHKIMH) CTPYKTYPHOM MOJIETN B BApUAHTE 2
['oxdenpaa-CanakoBa
YpaBHEHUs COCTOSIHUA B ()YHKLIMU MaKPOCKOIIMYECKUX MTapaMeTpoB,
onpenenstone 0000ImeHHbIA TPUHITUT oo0us. [IpaBuna 3anomMuHanus u
4,5 3a0bIBaHMSI IOBOPOTHBIX MOMEHTOB MpEABICTOPUH. BapuaHTsl Moaenei 4
[Pa3IUYHBIX CpeJl -- YIPYToMIacTUUECKOM, BA3KOYIIPYTOi 1
YIPYTOBSI3KOIIIACTHYECKON
[Ipumenenne 006001IEeHHOTO MTPUHIINIIA TTOO0US B BapUaHTEe MojeNen
YIIPYTOIJIACTUYECKOM, BA3KOYIIPYTOU U yIIPYTOBA3KOILIACTUYECKOM CpeIbl s
6,7 OTMHCaHUS HANPSKEHHO-Ae(OPMUPOBAHHOTO COCTOSTHUS MPU U30TEPMHUUECKOM U 4
HEM30TEPMUYECKOM IIUKINYECKOM HEYIIPYTroM 1e(hOpMUPOBAHHY C BBIIEPIKKAMHU.
EcTecTBeHHBIE OIpaHUYEHUS KX I0M U3 3TUX MOZENIEH
] [[puMeHeHne KHHETUYECKOM MOZEIIM HaKOIUIEHUS YCTAJIOCTHOTO MOBPEICHN )
JUISL OLIEHKU JIOJITOBEYHOCTH 3JIEMEHTOB TEIUIOHANPSYKEHHBIX KOHCTPYKIUI
5.3. JIaboparopHbie padoThI
He npenycmorpeHnsl
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonuenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEeM Kon-
ITogsux CPC pas3zenos, ras, CTpaHuil) / ccbuika Ha  [CeMmecTp| BO
pecypc 4acoB
MexaHn4eCcKre CBOMCTBA CTalIel U CIUIaBOB
[ToaroroBka K 3a4eTy ) 2 12,75
[pU HECTALIMOHAPHOM HArpyKEHUU:




cupaBounuk / JI.A. Toxdensa, JI.B. T'eros,
K.M. Kononos u np. — Exarepun-0ypr: 1U3z-
Bo YpO PAH, 1996. c. 147-237

[ToaroToBKa M CAMOCTOSITENILHOE PEIICHHE
3a/1a4, CBSI3aHHBIX C aHAJIM30M HEYTPYToro
e (OPMHUPOBAHUSI C TIOMOIITHIO
0000I1IEHHOTO MTPUHITUIIA TTO00US

1. Toxdensa, . A. [TnactuunocTh U
[10JI3y4€CTh EMEHTOB KOHCTPYKLUH NpU
[MOBTOPHBIX HArpyKeHUsX. - M.:
MamuHocTpoenue, 1984. - 256 c. 2.
MexaHndecKre CBOMCTBA CTaIel U CIUIaBOB
[pY HECTALIMOHAPHOM Harpy>KeHUU:
cnpaBoyHuk / JI.A. Toxdensn, JI.B. 'enos,
K.M. Kononos u np. — Exarepun-0ypr: 1U3z-
Bo YpO PAH, 1996. —409 c.
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6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl POBeIeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTpons kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YITaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabsusie meponpusitus (KM)

Yuu-
Ne | Ce- Bux Ha3zBanue Maxc. ThIBA
KOHTPOJBHOTO Bec [Mopsinok HauucneHus 6ainoB |-
KM|mectp| koHTpOs Oamn
MEPOTPHSITHS eTcs
B [TA
5 6amioB - onpeestomue QyHKIHA
MOJTyYEHBI BEPHO;
3anada 1. [lonyuenue 4 6anna - onpenensomme QyHKIII
onpeaenstomux QyHKIui MOJTyYEHBI C HE3HAYUTEITLHBIMU
1 ) Texyuwmii | 3amaHHOTO Marepuana 01l s OLIMOKaMU; Lauer
KOHTPOJIIb (nnarpaMMbl ’ 3 Gama - onpeaensromue QyHKIUH
nedhopMUpOBaHUS U [OJTyY€Hbl C HEMPUHLIUITHATHHBIMU
PEONOTUIECKON (PYHKITUN) OITMOKaMU;
0 GamioB - onpenenstomue GyHKIHHA
MOJTy4eHBI HEBEPHO
5 6aoB - quarpamma
3anaua 2. [loctpoenue nedopMUpOBaHUS TOCTPOEHA BEPHO;
TUarpamMMbl IUKITUIECKOTO 4 Oaria - Tuarpamma
nedopmupoBanus (METIN nedopMUpOBaHUS TOCTPOEHA C
Texymuii HEYIIPYTOro TUCTEPE3UCa) HE3HAYUTEITLHBIMU OIIMOKAMU;
2 2 KOHTPOITH ¢ moMoristo 0606mennoro|0,1| 5 |3 Gamna - quarpamMma 3a4yeT
MIPHUHIIATIA TIOH00US nehopMUPOBaHUS TIOCTPOCHA C
(OITIT) Ha ocHOBE MOAECIH HETIPUHITUTTHATLHBIMHU OITHOKAMU;
YIPYTOILIACTHYECKON 0 GamoB - quarpamma
Cpensl nedopMUpOBaHUS IOCTPOCHA
HEBEPHO
3anaua 3. [loctpoenue 5 6amioB - Auarpamma
UarpaMMBbI ITUKITAIECKOTO neOpMUPOBAHUS TIOCTPOCHA BEPHO;
3| 9 Texyuwmii | nedopmupoBaHus (MeTIH 02l s 4 Gana - Tuarpamma auer
KOHTPOJIb | HEYNIPYrOro rucrepesuca) | = nehopMUpPOBaHUS IOCTPOEHA C
¢ nomotsto OIIIT Ha HE3HAYUTEIbHBIMU OIIMOKAMU;
OCHOBE MOJIEIH 3 Gayta - TuarpamMma




BSI3KOYTIPYTO Cpe/Ibl neOopMHUPOBAaHUS TOCTPOCHA C
HETPUHIMITHAITBHBIMA OITHOKaMHU;
0 6amoB - qUarpamma
nedopMUpOBaHUS IOCTPOEHA
HEBEPHO

Tekymuii | Heynpyroro rucrepesuca)
KOHTPOJIb ¢ nomorsro OIIII Ha

5 6anmioB - Auarpamma
nedopMUpPOBaHUS IOCTPOEHA BEPHO;
4 Gasa - tuarpamma
nedopMUpOBaHUS TOCTPOEHA C
HE3HAUYUTEIbHBIMU OIINOKaMH;
0,2 5 |3 6amna - quarpamMma
ne(pOopMHUPOBaHUS TOCTPOCHA C
HCIIPUHIUITHAJIbHBIMHA OHII/I6KaMI/I;
0 6amoB - AUarpamma
nedopMUpOBaHUS TIOCTPOECHA
HEBEPHO

3anaua 4. [Toctpoenue
JIarpaMMBbI ITUKIHYECKOTO
nedhopMupoBaHus (TIETIN

OCHOBE MOJIENIN
BA3KOYIIPYTOIUIACTUYECKOU
cpenbl

3a4CT

Kpurtepuii noiaydeHus 3auera
3a4TeHO - B pe3yJIbTare OTBETOB Ha

ITpome- BOMPOCKHI HAOpaHO HE MeHee 65 %

5|1 2 | xyrouHas 3ager - 5 |HopmaruBa.

arTccranus He 3auTeHo - B pe3yibTaTe OTBCTOB

Ha BOIpOCkl HabpaHo meHee 65 %
HOpMaTHBa

3a4CT

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS

Bun

IIPOMEKYTOYHOMN IIponenypa nposeneHus
aTTeCTaluu

Kpurepun
OLICHUBaHUs

3a4€CT

K 3auery momyckaroTcsi CTy/IeHTHI, BBITOTHUBIIHNE 3a1aun 1-4 He
MeHee, yeM Ha 3 0asia Kakayro. 3aueT MPOBOIAUTCS B BHJIE
cobecenoBaHus, B X0 KOTOPOTO CTY/ICHT JOJKEH OTBETUTDH KaK
Ha BONPOCHI 110 3a7ayaM 1-4, Tak ¥ Ha BOIPOCHI U3 MEPEUHS
KOHTPOJIBHBIX BONPOocoB. Kaxkiomy Bompocy npucBoeHa
ornpejeneHHas "cCTOUMOCTE" B 0aiiax, MpHHUMaeMasi B KaueCcTBe
HopMmaruBa. Kputepuii moiayyeHus 3aueTa npuBezieH B rpade
"[Mopsiox HauuciIeHus 6amoB"

. 2.5, 2.6
[Tomoxxenus

B cooTBeTCTBUU C

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

KomrmereHmn

Pesynbrarsl 00yueHus

[1K-1

3HaeT: OCHOBHbIE dPPEKThI, METOABI M UCTIBITATEIbHOE 000PYI0BAHUE I UX
PKCIEPUMEHTAJIBHOTO U3YyUEHUs, a TAK)KE CYLECTBYIOINE MaTEMAaTUUECKUE

MOICTIN TCOPUU TNTACTUYHOCTHU U IMOJI3YUCCTHU, IPUMCHHUMBIC B YCIIOBHUAX 4

MOHOTOHHOTO ¥ IMKJIMYECKOTO HATrPY>KEHHsI TP HOPMAaJIbHOW M MOBBIIICHHOW
TeMIeparype

[1K-1

'YMeeT: MpOBOAUTH SKCIIEPUMEHTAJIBHBIE UCCIEA0BAHUS U IPUMEHSTh
MaTeMaTU4YeCcKue MofeNu Ae(popMUpPOBaHUS HEYIPYTroro MaTepuaa Jjisi aHamu3a
HaIPsHKEHHO-€(DOPMUPOBAHHOTO COCTOSIHUS SJIEMEHTOB KOHCTPYKIIUN B YCIIOBHSIX
MOHOTOHHOTO ¥ IMKJIMYECKOTIO HarpyKEHUs IPU HOPMAJIBHOU U TIOBBILLIEHHON
TeMIleparype

[1K-1

MMmeeT mpakTU4eCKUI OMNBIT: TPOBEAECHUS SKCIEPUMEHTAIbHBIX UCCIEA0OBAHUN U
pacyeTOB, a TaKKE HABBIKU MCIIOJIB30BaHUS MMAKETOB MPUKJIAJIHBIX IPOTPAMM JIsI




OIICHKH HAIPSHKEHHO-1e(DOPMHUPOBAHHOTO COCTOSIHUS YJIIEMEHTOB KOHCTPYKITUH C
Y4ETOM IOJI3y4EeCTH TP MOHOTOHHOM M LIMKJIMYECKOM HarpyXeHUH

3HAET: COBPEMEHHBIE MOAXO/IbI, B TOM YHUCJIE, MATEMAaTUYECKHUE MOJIEH, K AaHAITU3Y
HaANPSHKEHHO-ehOPMUPOBAHHOTO COCTOSTHUSI KOHCTPYKIIMOHHBIX MaTEPHUAIIOB 32
MpeaeaaMu YIpyrocTy ¢ Y4ETOM BSA3KOM COCTABIISIIOLIEH B YCIIOBUSIX MOHOTOHHOTO
Y LUKJIMYECKOTO HArpyKEHUS IIPU HOPMaJIbHOM U MOBBILIEHHOW TeMIIEpaType

[1K-3

YMeeT: IIPUMCHSTD B HpO(l)eCCHOHaJIBHOI‘;I ACATCIIbBHOCTHU COBPEMCHHBIC TCOPUH,
(1)I/I3I/IKO-MaTeMaTI/I‘~I€CKI/Ie 1 YUCJICHHBIC METOJbI HCCIICJOBaHUA 3aKOHOMepHOCT€I\/’I
I[e(l)OpMI/IpOBaHI/IH MCTAJNIMUYCCKUX KOHCTPYKIIMOHHBIX MAaTCpHUajiOB, 3JIEMCHTOB
KOHCTPYKIII/Iﬁ B YCJIOBUAX MOHOTOHHOI'O M TUKJIMYCCKOI'O0 HAIPYy>KCHUA

[1K-3

HMeeT npakTUUeCKUil OMBIT: PaCu€TOB U HABBIKU UCTIONH30BAHUS MTAKETOB
MPUKJIAHBIX IPOTPaMM, a TAK)KE HOBBIX CHUCTEM KOMITBIOTEPHOTO MPOEKTUPOBAHUS
1 KOMITBIOTEPHOTO MHXUHUPHUHTA JIJIS1 OLICHKH MTPOYHOCTH U JKECTKOCTU AJIEMEHTOB
KOHCTPYKIIHI

[1K-3

TumnoBsie KOHTPOJIBHBIC 3adaHU 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecriedeHue TUCIUIIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTAMS
@) OCHOBHAs TUMepamypa:

1. Toxdensa, . A. Hecymas cnocoOHOCTh KOHCTPYKLHMI MpU MOBTOPHBIX
HarpyxeHusx Penkon. cep.: C. /1. [lonomapes (nipen.) u ap. - M.:
Mammnoctpoenue, 1979. - 263 c. uin.

2.  Toxdensa, . A. [ImacTUUHOCTH U MOJA3YYECTh SJIEMEHTOB
KOHCTPYKIIUI MPU NOBTOPHBIX HArpykeHusx. - M.: Mamnoctpoenue, 1984. - 256
C. M.

6) dononHumenvHas iumepamypa:
1.  Manunun, H. H. [Ipukiiagnas Teopus miiaCTUYHOCTH U MOJA3YYECTH
VYue0. nns cryaenToB By3oB H. H. Manunus. - 2-e u3a., nepepad. u gom. - M.:
Mammnoctpoenue, 1975. - 400 c. uin.

8) omeuecmeennuvle U 3apy0ediCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpensl

2) MemoouuecKkue YKasaHus 0Jis CmyoeHmos8 no 0C80EHUI0 OUCYUNTUHDL.

1. Tlopomun B.B., Yepnsasckuii A.O. CoBpeMeHHbIE MOAXOAbI K aHATU3Y
U YUCIIEHHOMY PEIICHUIO 33]1a4 IJIACTUYHOCTH U MOJI3YYECTH MTPU OAHOKPATHOM U
nepeMEeHHOM HarpykeHuu: yueOHuk - Mocksa, Bonorna: Undpa-Uuxenepus.,
2024. - 116 c.

2. MexaHuyeckue CBOMCTBA CTaleil U CIUIaBOB MPU HECTAIMOHAPHOM
Harpykenuu: cripaBounuk / JI.A. Toxdensn, JI.b. I'ero, K.M. Kononos u nip. —
EkarepunOypr: U3n-so YpO PAH, 1996. — 409 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. IlopomwmH B.b., Uepnsasckuii A.O. CoBpeMEHHbIE MOAXObI K aHAJIU3Y
Y YHCIICHHOMY PEIICHUIO 33]1a4 IJIACTUYHOCTH U MOJI3YYECTH TIPH OAHOKPATHOM H

NepEMEHHOM HarpykeHuu: yueOHuk - Mocksa, Bonorna: Undpa-Umxenepusi.,
2024. - 116 c.



2. MexaHu4ecKue CBOMCTBA CTAJIE U CIUIaBOB IPU HECTALMOHAPHOM
HarpyxeHuu: cnpaBounuk / JI.A. Toxdensa, JI.b. I'eroB, K.M. Kononos u ap. —
ExarepunOypr: Uzn-so YpO PAH, 1996. — 409 c.

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

Her
[TepeyeHb UCMOIB3yEMOro MPOrPAMMHOTO O0ECTICUCHHUS:

[—

Microsoft-Office(6eccpouno)

2. PTC-MathCAD(6eccpouHo)

3. ANSYS-ANSYS Academic Multiphysics Campus Solution (Mechanical, Fluent,
CFX, Workbench, Maxwell, HFSS, Simplorer, Designer, PowerArtist,
RedHawk)(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUIITHHbI

No OcHoBHOE 000py/IOBaHKE, CTEH I, MAKETHI, KOMITBIOTEpHAsI TEXHUKA,
Bup 3ansTuii a I_l MpeyCTaHOBICHHOE IPOrpaMMHOE 00ecTIedeHHe, UCTIOIb3yeMOoe s
Y- Pa3JIMYHBIX BUJIOB 3aHITHI

319 |OcHoBHOE 000pYIOBaHNE, KOMIIBIOTED € IIPETYCTAHOBICHHBIM

Jlexknuu
(2) [mporpamMMHBIM OO€CIIedeHUEM, TTPOCKTOP

CamoctositenpbHass  |334 |OcHOBHOE 000pyIOBaHNE, KOMITBIOTEPHI C TIPETyCTAHOBICHHBIM
pabora ctrynenra  |(2) |mporpaMMHBIM OOecTiedeHHEM

[Ipaktudeckue 3anarus (319 |OcHoBHOE 000pyO0BaHUE, KOMIIBIOTEP C MPEIYCTaHOBICHHBIM
1 CEMHMHAPBI (2) |[mporpamMmHBIM OoOecrieueHHuEM, IPOEKTOP




