Conporusnenne Matepuanos.
[TonyromoBoi Kypc Ha pyCCKOM WJIM aHTJIMICKOM SI3bIKaX
Jlextop — mpo¢. C.B. lllemennn

Crenkypc «Comnporusienue matepuanos» (Structural Mechanics) unraercst Ha Mexmare
JUIsl CTYACHTOB IMATOrO0 Kypca Ha aHIJIMICKOM si3bIke. PaHbllle OH 4UTalICs HA PYCCKOM SI3bIKE
Jaxke CTyIneHTaMm BToporo kypca. [IpomomxutenbHocTh — oauH cemecTp (34 waca). Jlexuuu
MPEACTABJICHBI B BUJIE XOPOIIO HILTIOCTPUPOBAHHBIX CIAWIOB JUIsl YAY4YIlEHUS MOHUMaHUS U
COMPOBOXKAAIOTCS MHOTOYHMCIEHHBIMM TpuMepamMu U 3agadamu. [lo kypcy umeercs
MPOBEPCHHBIA Ha0Op JOMAITHUX 3aJaHuid. JISKIUU COMPOBOXKIAIOTCS E€XKCHEICIbHBIMU
JOMAILTHUMU 3a7lauaMi U ABYMS SK3aMEHAMH: MPOMEKYTOYHBIM U OKOHYATEJIbHBIM. DK3aMEHbI
MPOBOSTCS B MUChMEHHOU Gopme. Crucrema mpernofaBaHus Kypca IMOCTPOeHa N0 MPHHSTON B
3apyOeXHBIX BYy3ax CHCTeMe, Korja (uHambHas OLIEHKAa CKJIAJbIBAC€TCS W3 Pe3yIbTaToOB
HK3aMEHOB, PEILLICHUS IOMAIIHUX 33JaHUI U MOCEIIaEMOCTH.

Bapuant cneukypca Ha aHIVIMICKOM SI3bIKE SIBJISIETCS HOBBIM M HampaBiIeH Ha
peanu3anuio U pa3BUTHE YYEOHBIX IporpamMmM MOCKOBCKOTO YHHUBEPCUTETA, B YACTHOCTH JJIA
nepexojia Ha IIeCTHIeTHee OOydYeHHe Ha MeXaHHKO-MaTeMaTHuyecKoM (akynbTeTe 110
nporpamme crnenuanurera. JICKIMU 4uTaroTCs Ha MEXMaTe B 9TOM BECEHHEM CEMECTpPE yKe B
TpeTuii pa3 uid CTYACHTOB Kadeapbl Teopuu miuactuyHocTd. B 2016 rogy oHM yuTanuch s
TPYIIIBI CTYJIGHTOB U aCIUPAHTOB KadeIpbl MEXaHUKH KOMITO3UTOB YUCICHHOCTHIO 15 dyesoBexk.

Jlexuu COOTBETCTBYIOT CTaHAAapTaM MPOBEIEHUS MOJOOHBIX 3aHATHI B YHHBEPCUTETaX
Kuras u 'oHKOHra ¥ HallelIeHBl Ha TO, YTOOBI TOMOYh CTYICHTAM MeXMara MpPUOIH3UTHCS K
cnenuduke HHKEHEPHOU MEXaHHUKH.

[TpumepHas mporpamma JIEKIHii Ha PYCCKOM SI3bIKE JIJIsl CTYACHTOB 2 — 5 Kypca.

1. Beenenue B Mexanuky MatepuasioB. ConpoTuBiieHHe MaTepuaioB. OTin4me oT
TEOpPEeTHYECKON MexaHuKu. lIpocrelimue anemMenTsl KOHCTpyKUuid. [lonsaTre o
0€30I1aCHOM NMPOEKTUPOBAHUH. DJIEMEHThI B OJHOOCHOM HAIPSYKEHHOM COCTOSTHHH.
Cxxatue u pactspkenne. Hopmanbable HanpsokeHus U qedpopManiui. CUCTEMBI €IMHULL.
MexaHunueckue cBoiicTBa MaTepuaioB. J[narpamMmma HanpspkeHue — qegopmarus.
YIpyrocTts 1 HEYNPYTOCTb.

2. Pa3nnyHble MaTepualibl U pa3Hble TUIIBI MEXaHMUYECKUX CBOWCTB MAaTE€pHUaOB.
Kitaccnueckne Moaenu MeXaHuKU. Ypyrocts. [mactnanocTs. Bsi3kas )KUIKOCTb.
Bsaskoymnpyrocts. PeanbHble MaTepualibl 1 MaTeMaTH4eCKUE MOAeIn. MexaHuka
nedopMupyeMoro TBepAoro tena. Mojenu ynpyrocty, BI3KOYNpyrocTH, MIaCTUYHOCTH.

3. Craruka. CtaTuyecku onpeaearMble U Heonpeaenumble 3a1auu. OQHOPOIHBINA U
HEOJIHOPO/IHBII CTEpP)KEHb P 0ceBOM Harpy3ke. CTep:KHU 101 JeiiCTBHEM
KOHLEHTPUPOBAHHOMN HAarpy3ku. CTEp>KHU MOJ IEHCTBUEM HENPEPBHIBHO
pactipenenieHHoN Harpy3ku. CTepKHHU C HEMPEPHIBHO MEHSIOITUMCS CEYCHUEM.

4. DHeprus negopmanuu cTep>KHeH Mpu 01HOOCHOM Harpy3ke. TeruoBbie 3 GeKThI.
Tepmoymnpyrocts. TemnoBsle HanpsbkeHUs U Aepopmannu. CTaTHYECKH ONpeaeIuMble U
HEOIIPEIEIUMBIE 3a7a4l TEPMOYIIPYTOCTH.

5. IlpumMepsl 0IHOOCHO HArPYKEHHBIX 3JIEMEHTOB KOHCTPYKUUN. CTEp>KHU, PY>KUHBI,
depmel, 31aHud. Pacuet depm.

6. CaBuroBsle neopManuy 1 KacaTellbHbIC HAMPsDKEHUS. JomycTMBbIe HANIPsHKEHUS |
nepopmanuu. KosdpounmenTs 3amaca.

7. Kpyuenwne. Yroin 3akpyunBanusi. Kpyrka. Pacnipenenenue nedopmaruu caBura u
KacaTeJIbHOIO HAIPSKEHUST B KPYIJIOM IONIEPEYHOM CEYEHHH CIIJIOLIHOTO CTEPKHS IIPU
KpydeHnn. Popmyrna CBA3M KPYyTSIIEro MOMEHTa U KpyTKH. CedeHne B BUIE KOJIbIIA.



8. Kpyuenue neogHopoaHoro crepxHs. CTep)keHb C HEPEPHIBHO N3MEHSIOLIMMCS
ceyeHueM. KpydeHue rnoj 1eicTBUEM HENPEPHIBHO MEHSIOIIETOCS KPYTAIIET0O MOMEHTA.
Oueprus nepopmanuu npu kpydeHun. Kpydenne KOMIO3UTHOTO CTEPKHSL.

9. KonneHTpamus HanpsHKeHUs PU PaACTSIKEHUH CKATUH U KPYyUCHHUH.

10. banka. YucTelil T monepeyHblit n3ruobl. KOHIEHTpHpOBaHHBIE U HETIPEPHIBHO
pacupeeneHHble Harpy3Ku. THIIbI 3aKpeTUIeHUM.

11. BayTpeHHUE U3rnOAIONINI MOMEHT | MOTIepeyHast criia. DMIOPbI H3TUOAIOIIETO
MOMEHTa U TorepeuHoi cuisl. HopManbHOe U kacaTenbHOe HallpshKeHUs B Oalike
IIPSAIMOYTOJIBHOTO ITIOIIEPEYHOrO CEUEHUS.

12. HeittpanbHas ock 6anku. CBs3b H3rHOAIOIIET0 MOMEHTA M KPUBU3HBI HEUTPAIIBHOM
auHUAM O6anku. PacnpeneneHue HanpsHKeHUE B MOMEPEYHOM CEUCHUH KPYTIIoil popMbl 1
KOJIBLIEBOM I[TOIIEPEYHOM CEUECHHH.

13. M3rub TonkocTeHHBIX TPYO. JIByTaBpoBas Oainka.

14. HenuneitHoe Kpy4eHHE CTEP>KHS KPYIJIOTro HonepedyHoro ceueHus. CoctaBHbIe OANKHU.
Kommnozurmonnsie 6anku. CoHABHY MaHEIH.

15. Pa3nple Tunbl ypaBHeHUH n3ruba 6anku. Hempuzmaruueckue 6anku. CTaTHYeCKU
HeolpeeIuMBbIe 3a/1a4u U3ruoa.

16. banku c oceBoii Harpy3koii. Kojgonna. Tumsl 3akpemienus. Y CTORYMBOCTD CHKATHUS.
3anmaua Diinepa. Kputnueckas cuna. Biausinue tuna 3akperuienns. Kononna ¢
JKCLUEHTPUUECKON Harpy3KOu.

17. M3rub 6anxu ¢ ABOSKO CHMMETPUYHBIM CEYEHUEM U HAKJIOHHOW HAarpy3Koil. YncToiit
n3ru6 OaNKu ¢ HECUMMETPUYHBIM CEUCHUEM.

18. KacarenbHble HaNPsDKEHHSI B 0alTke TOHKOCTEHHBIM OTKPBITHIM CEYCHUEM.
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Structural Mechanics
List of Topics

Lecturer: Prof. S.V. Sheshenin

1. Introduction. Understanding the safe design.

2. Structural members under axial loads. Tension and Compression. Normal Stress and
Strain.

3. System of Units.

4. Mechanical Properties of Materials. Stress-Strain Diagram. Elasticity and Plasticity.

5. Statically determinant and indeterminate uniaxial problems.

6. Non-uniform bar under uniaxial load. Bars with continuously varying cross sections and

continuously varying load. Strain Energy for non-uniform bars.
7. Thermal Effects. Thermal strain and stress in bar. Thermo-elasticity.



8.
9

10.
11.
12.
13.
14.
15.

Examples of Axial Loaded Members.

Shear Stress and Strain.

Allowable stresses and allowable loads. Factors of safety.

Strain Energy in non-uniform tension.

Calculation of truss.

Torsion. Angle of twist and rate of twist. Formulas for shear strain and shear stress.
Torsion formula.

Non-uniform torsion. Bar with continuously varying cross sections and continuously.

varying torque.

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

Strain energy in non-uniform torsion.

Stress concentration in tension and torsion.

Beams. Pure bending and bending by lateral forces. Concentrated and distributed forces.
Shear force and bending moment diagrams.

Normal and shear stresses in a beam of rectangular cross section.

Flexure and shear formulas.

Thin-Walled Tubes.

Nonlinear Torsion of Circular Bar.

Shear stresses in the webs

Shear stresses in the web of beams with flanges.

Built-up beams and shear flow.

Beams with axial loads. Eccentric loads.

Deflection of Beams. Equations of deflection curve (equations of 2nd, 3rd and 4th

orders).

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

Non-prismatic Beams.

Statically Indeterminate Beams.

Columns. Euler Buckling. Critical Loads. Effect of boundary conditions.
Columns with Eccentric Axial Loads. Secant Formula for Columns.
Tangent-modulus Theory.

Composite Beams. Sandwich beam.

Doubly symmetric beams with inclined loads.

Pure bending of unsymmetrical beam.

Shear stresses in beams of thin-walled open cross sections.

Shear stresses in a wide-flange beam. The shear center concept.

Text book: J. M. Gere and S.P. Timoshenko “Mechanics of Materials” , Brooks/Cole, Thomson
Learning.



