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HOACHUTEJBHASA 3AIINCKA

esu n 3axa4u y4eOHON AU CIUTIIAHBI

Heab y4eOHO# TMCHMIUIMHBI — co37aHue 0a3bl ISl OCBOEHUS OCHOBHBIX
UJEl U METOJOB COBPEMEHHON MEXaHUKH U MaT€MaTUKH, TOATOTOBKA BHICOKOKBA-
JU(GUIUPOBAHHBIX CIEIMAIMCTOB, CIIOCOOHBIX CTaBUTh U pElIaTh 3aJaud U3 pas-
JUYHBIX 00JacTel HAYKU U TeXHUKU. DOpPMHUPOBAHKE YCTAHOBKH Ha TBOPYECKYIO
poeCcCUOHANIBHYIO IEATETLHOCTD; Pa3BUTHE MPO(HECCHOHATHFHOTO MBIIIJICHUS, KO-
Topoe obecreunsio Okl OyayIeMy CIEIUaIuCcTy BO3MOKHOCTb CBOOOTHO OTIEPUPO-
BaTh MPOPECCUOHATBHBIMU 3HAHKMSIMU, BUACTH MPOOJIEMBI U ONTHMAIBHBIC ITyTH HX
PEIICHUS B CAMOCTOATENBHON MPAKTUYECKON JESITEIbHOCTH.

3agavu y4eOHOH TUCUMILIUHBI:

— 03HAKOMJICHUE MAaruCTPaHTOB C OCHOBHBIMU METOJIAMHU U TEXHUKAMH MeXa-
HUKH CIUIOIIHOW CPebl JUIs pellIeHUs MPUKIIATHBIX 3a/1a4 MEXaHUKU edhopmMupye-
MOT'0 TBEPJOIO TENA;

— (hopMHUpOBaHKE HABBIKOB PEIICHUS MPUKIAIHBIX HHKEHEPHBIX 3a]1a4 C UC-
II0JIb30BAHUE MATEMATUUYECKUX MOJIEJIEN MEXaHUKU CIUJIOIIHOM CpPEbI;

— HCIIOJIb30BaHNE KOMITIEKCHOTO TIO/IX0/1a K aHAJIU3Y HaIPsKEHHO-1epopMu-
POBaHHOI'O COCTOSIHUS M Pa3pyLUCHUS TBEPAOTO TEIIA.

MecTo y4yeOHOM OMCUMILIMHBI B CHCTEME MOATOTOBKH CIEHHAIUCTA C
yrayOJE€HHBIM BBICIIMM 00pa3oBaHUEM (MarucTpa).

Huctunnnaa «Solid mechanics» mocBsinieHa W3y4eHHIO MaTEMaTUYECKUX
MIO/IX0/I0B, OCHOBAaHHBIX HA OCHOBHBIX ITOJIOKEHUSIX MEXaHUKH CIUTIOITHOW CPEJIbl, K
pEIICHHIO 3a7a4 MEXaHUKH JAehOPMHUPYEMOTO TBEPAOTO TEia, OMHCAHUIO Hamps-
KEHHO-1e(POPMUPOBAHHOTO COCTOSHUS TBEPJIBIX TEJI, aHATN3Y MEXaHUYECKOTO TI0-
BEJICHUS TP ICUCTBUU CUCTEMBI CUJIOBBIX HATPY30K.

VYyeOHast AUCIUIUIMHA BXOIUT B MOAYJb «Special problems in Continuum
mechanicsy - 1 KOMIOHEHTa y4pexaeHus: 00pa30BaHMUs.

PaccmatpuBaroTcsi KOHKpPETHBIC PUIIOKEHUS U IPUMEPHI pEIIeHUS 3a1a4 Me-
XaHUKU Je(hOpPMHUPYEMOTO TBEPJIOTO Tejia C TOCTAHOBKOW TPaHUYHBIX 3a/1a4 U HC-
MOJIb30BAaHUEM TIPUKJIAHBIX MATEMAaTHYECKUX METOJIOB.

VYyebHas mporpaMma COCTaBJIeHa C y4€TOM MEXIPEIMETHBIX CBS3€H U Mpo-
rpamMm 1o aucnuiuimHaM: «Mechanics of nonelastic and nonlinear solid body»,

«Continuum mechanics» u «Mechanics of advanced materialsy.

TpeOoBaHus K KOMIIETEHUUSIM

OcBoenue yueOHOM maucuuiuiuHbl «Solid mechanics» n0KHO 0OecneyuTh
dbopMUpOBaHUE CIICAYIONICH CeUAJTU3UPOBAHHON KOMIIETEHIIUM:

SC-2. Apply analytical, approximate and numerical methods to solving spe-
cial problems of biomechanics, geomechanics, continuum mechanics, to calculate
the stress-strain states of mechanical engineering structures.



B pesynbrate nzydenus aucturumnbl «Solid mechanics» maructpant 1071-
KCH:

3HATh:

— MPOOJIEMAaTHUKY COCTaBJICHHSI MAaTEMAaTHIECKUX MOJIEJIeH 1 TIOCTAaHOBKHU Tpa-
HUYHBIX 33/1a4 JJI ONMUCAHMS HAMPSHKEHHO-IePOPMUPOBAHHOTO COCTOSHHS TBEP-
JIOTO TeJa U CUCTEMBI TBEPJIBIX TEII;

— MPOOJIEMATUKY COCTABJICHHSI aJTOPUTMOB PEIICHUS TPAHUYHBIX 3a7a9 Me-
XaHUKH TBEPJIOTO TEIa;

yMeTh:

— COCTaBJISITh AJITOPUTMEI JIJISl pEIIICHUS CHCTEM ajireOpandeckux, auddepeH-
IIUAJTLHBIX, MHTETPATIHHBIX YPABHEHHH OMMCHIBAIOIINX MEXaHUYECKUE TTPOIIECCHI;

— TMOJTy4aTh aHAJTUTUYCCKUE PEIICHUS 11 MOJACIBHBIX 3a/1ad U MPOBOJHTH
aHaJIN3 TIOJYYCHHBIX PE3YyIbTaTOB;

— MPOBOAMUTH aHAJIN3 HAJIEKHOCTU U OE€30MACHOCTU KOHCTPYKIUHN B pa3iiny-
HBIX YCIIOBUSIX IKCILTyaTalllu;

BJIA/IETh:

— MOJIX0JIaMU K PEHICHUI0 MaTeMaTUYECKUX MOJIeNIeld OCHOBHBIX 3a7]a4 MeXa-
HUKH JIepopMuUpyeMoro TBEpI0oro Tena.

CrpykTypa yueOHOH AU CIUTIIHHBI

HucnuninnHa nsyvaercs B 1 cemectpe. Becero Ha uzydenue yueOHOM qucuu-
minHbl «Solid mechanicsy oTBeneHo:

— B O4YHOHM opMe moaydeHus yriyOneHHOro Bbicuiero oopasoanus: 90 ya-
COB, B TOM 4HcCJi€ 36 ayIUTOPHBIX YacOB, U3 HUX: JIEKUUHU (B TOM YHCIIE TUCTAHIU-
oHHO) — 10 yacoB, mabopaTopHbIe (B TOM YKCII€ JUCTAHIIUOHHO) — 8 YaCOB, YIIpaB-
JsieMas camocTosiTenbHas padora — 18 yacoB (M3 Hux: 10 yacoB ayIUTOPHBIA KOH-
TPOJib, 8 YACOB — BHEAYAUTOPHBIN KOHTPOJIb).

TpynoemkocTh yueOHON AUCIUIUIMHBI COCTABISAET 3 3a4€THBIE €IMHULIBI.
dopMa MPOMEKYTOUHOM aTTECTALIMK MO y4eOHON AUCLMUIUIMHE — YK3AMEH.



SYLLABUS

Theme 1. Basic concepts of solid mechanics. Mechanical properties of materials.
Axial strains and deformations in bars

Method of sections. Definition of stress. Stress tensor. Differential equation of
equilibrium. Design of members. Connections, welded joints. Mechanical properties of
materials. Stress-strain diagram.

Normal strain. Stress-strain relations. Normal and shear stress analysis. Hooke’s
law. Poisson’s ratio. Saint-Venant’s principle and stress concentrations. Elastic strain en-
ergy. Deflections by the energy method. Differential equation of axial strain. Bound-
ary conditions. Examples.

Theme 2. Torsion. Pure bending

Bending of beams with symmetric cross sections. Elastic flexure formula. Com-
patibility condition. Moment of inertia. Stress concentrations. Elastic strain energy in
pure bending. Curved bars. Inelastic bending of beams. Unsymmetric bending. Bending
about principal axes. Area moments and products of inertia. Principal axes of inertia.
Differential equations of equilibrium for a beam element. Shear and moment diagrams.
Circular members. Compatibility condition. Torsion formula. Angle-of-twist of circular
members. Differential equation approach for torsion problems. Boundary conditions.
Energy and impact loads. Shear stresses and deformations in circular shafts in the
inelastic range. Torsion of thin-walled tubes. Torsion of solids noncircular members.

Theme 3. Normal and shear stresses in beams. Deflections of beams

Shear flow. Shear-stress formula for beams. Limitations of the shear-stress for-
mula. Shear stress in beam flanges. Shear center. Standard sections. Section design. Pro-
cedure for analysis of shear stress. Differential equation of elastic curve. Boundary
conditions. Methods of integration of the differential equation of elastic curve. Deflection
by superposition. Energy methods for deflections and impact. Inelastic deflections in
beams. Elastic foundation. Winkler model of elastic foundation. Boundary value prob-
lems for a beam on elastic foundation.

Theme 4. Virtual work methods

Elastic strain energy. Displacements by conservation of energy. Virtual work prin-
ciple. Virtual forces for deflections. Virtual force equations for elastic system. Virtual
forces for indeterminate problems. Virtual displacements. Castiliano’s theorem. Stati-
cally indeterminate systems. Methods of analysis. Force method. Maxwell’s Theorem.
Beam deflections and slopes. Flexibility coefficients reciprocity. Symmetric and an-
tisymmetric structures. Displacement method. Stiffness coefficients reciprocity.



Theme 5. Stress and strain analysis at point. Theories of failure.
Damage and fatigue

Stress component analysis. Stress for two-dimensional case. Stress for three-
dimensional case. Differential equation of equilibrium. Strain-displacement rela-
tions. Generalized Hooke’s law. Stress in polar and cylindrical coordinate systems.
Differential equations of equilibrium in polar and cylindrical coordinate systems.
Concept of failure. Ductile and brittle materials. Maximum-stress theory. Maxi-
mum-strain theory. Maximum-shear theory. Equivalent-stress theory. Mohr’s the-
ory. Fatigue life prediction procedure. Cyclic loading. Cyclic load and cyclic stress
characteristics. Fatigue curve. Stress history. Cyclic nominal stress and correspond-
ing fluctuating stress distribution. Stress-strain hysteresis loop. Linear hypothesis of
fatigue damage accumulation. Damage analysis.



YUYEBHO-METOJUYECKAS KAPTA YUYEBHOM JUCHUIJIAHBI
OuHas popma nostydeHus: yriiyOJIeHHOTO BBICILIEro 00pa3oBaHMsI ¢ IPUMEHEHUEM JUCTAaHLIMOHHBIX 00pa30BaTEIbHbIX
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1 Basic concepts of solid mechanics. Mechanical properties of materials. Axial | 2 2 Bompocsr nmnst ca-

strains and deformations in bars MOIIPOBEPKH, YCT-
Method of sections. Definition of stress. Stress tensor. Differential equation of equilib- HBIN OMpOC
rium. Design of members. Connections, welded joints. Mechanical properties of ma-
terials. Stress-strain diagram.
Normal strain. Stress-strain relations. Normal and shear stress analysis. Hooke’s law.
Poisson’s ratio. Saint-Venant’s principle and stress concentrations. Elastic strain en-
ergy. Deflections by the energy method. Differential equation of axial strain.
Boundary conditions. Examples.

2 Torsion. Pure bending 2 2 2 Bompocsr mns ca-
Bending of beams with symmetric cross sections. Elastic flexure formula. Shear mod- MOTPOBEPKH, YCT-
ulus. Compatibility condition. Moment of inertia. Stress concentrations. Elastic strain 2 HBIM ompoc, pele-
energy in pure bending. Curved bars. Inelastic bending of beams. Unsymmetric bend- (BHe- | HM€ 3adad, OTYET
ing. Bending about principal axes. Area moments and products of inertia. Principal aya.) | mo JiabopaTtopHOU
axes of inertia. Differential equations of equilibrium for a beam element. Shear and pabore
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moment diagrams. Circular members. Compatibility condition. Torsion formula. An-
gle-of-twist of circular members. Differential equation approach for torsion prob-
lems. Boundary conditions. Energy and impact loads. Shear stresses and defor-
mations in circular shafts in the inelastic range. Torsion of thin-walled tubes. Tor-
sion of solids noncircular members.

Normal and shear stresses in beams. Deflections of beams

Shear flow. Shear-stress formula for beams. Limitations of the shear-stress formula.
Shear stress in beam flanges. Shear center. Standard sections. Section design. Proce-
dure for analysis of shear stress. Differential equation of elastic curve. Boundary
conditions. Methods of integration of the differential equation of elastic curve. Deflec-
tion by superposition. Energy methods for deflections and impact. Inelastic deflections
in beams. Linear elastic foundation. Winkler model of elastic foundation. Foundation
coefficient. Differential equation for a beam on elastic foundation. Boundary value
problems for a beam on elastic foundation.

(BHE
ayi.)

Bompocsr ns ca-
MOIIPOBEPKH, YCT-
HBIN OIIpOC, pelie-
HUE 3ajad, OTYeT
no JjabopaTtopHoOi
pabore

Virtual work methods

Elastic strain energy. Displacements by conservation of energy. Virtual work princi-
ple. Virtual forces for deflections. Virtual force equations for elastic system. Virtual
forces for indeterminate problems. Virtual displacements. Castiliano’s theorem. Stati-
cally indeterminate systems. Methods of analysis. Force method. Maxwell’s The-
orem. Beam deflections and slopes. Flexibility coefficients reciprocity. Symmet-
ric and antisymmetric structures. Displacement method. Stiffness coefficients
reciprocity.

(BHE-
ayn.)

Bompockl mns ca-
MOIIPOBEPKH, YCT-
HBII OIIpOC, pellle-
HUE 3aJad, OTYeT
no JyabopaTtopHou
pabore

Stress and strain analysis at point. Theories of failure. Damage and fatigue

Stress component analysis. Stress for two-dimensional case. Stress for three-di-
mensional case. Differential equation of equilibrium. Strain-displacement rela-
tions. Generalized Hooke’s law. Stress in polar and cylindrical coordinate sys-
tems. Differential equations of equilibrium in polar and cylindrical coordinate
systems. Concept of failure. Ductile and brittle materials. Maximum-stress the-
ory. Maximum-strain theory. Maximum-shear theory. Equivalent-stress theory.
Mohr’s theory. Fatigue life prediction procedure. Cyclic loading. Cyclic load and
cyclic stress characteristics. Fatigue curve. Stress history. Cyclic nominal stress

(BHE-
ayn.)

Bonpocsr mia ca-
MOTIPOBEPKH, YCT-
HBII OIIpOC, pellle-
HUE 3aJa4d, OTYeT
no JsaboparopHoOu
pabore




and corresponding fluctuating stress distribution. Stress-strain hysteresis loop.
Linear hypothesis of fatigue damage accumulation. Damage analysis.

Bcero
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IlepeyeHb peKOMeHAYeMbIX CPeICTB JUATHOCTHKHU
U MeToauKa GOPMHUPOBAHHMSA UTOI0OBOM OTMETKHU

OOBEKTOM JTUArHOCTUKM KOMIIETCHIIMM MAarvuCTpaHTOB SBJSIOTCS 3HAHMS,
YMEHUS, TIOJyYCHHBIE UMH B PE3YNIbTATEC M3YUCHUS yUCOHOW MUCIUTIIMHBI. BEIsSB-
JIEHWE Y4eOHBIX JOCTUXKEHUU MaruCTPaHTOB OCYIIECTBIISIETCS C MOMOIIBIO MEpO-
MPUATUN TEKYIIETO KOHTPOJISI U TPOMEXKYTOUYHOM aTTEeCTALNH.

Jlnarnoctuka pe3yiabTaToB y4eOHOM 1eATeIbHOCTH Mo nuciuIune «Solid me-
chanics» mpoBoAMTCS, KaK MPABUIIO, BO BpEMs ayJUTOPHBIX 3aHATUN. [|s1 auarxo-
CTUKH UCIOJIb3YIOTCS:

- BOIIPOCHI ISl CAMOIIPOBEPKH;

- YCTHBIU OMPOC;

- OTYETHI 110 JIA0OPaTOPHBIM paboTaM;

- pellIeHue 3a1a4.

OreHka 3a OTBETHI Ha JICKIUAX (OMPOC) U 1a00PATOPHBIX 3aHATHUSX BKIIOYAET
B ce0s MOJIHOTY OTBETA, HAJIMYKE apTYMEHTOB, IPUMEPOB U3 MPAKTHUKHU.

KoHTposibHbIE MEPONTPUATHS TIPOBOISITCS B COOTBETCTBUU C Y4€OHO-METOIH-
YECKOM KapTON AUCUUILIUHBI.

J{ns MarucTpaHTOB, MPOIMYCTUBIINX KOHTPOJIBHBIE MEPONPUSITUS WIH MOTY-
YUBIIKUX HEYJOBJIECTBOPUTEIBbHYIO OTMETKY, PEIICHHWE O MOBTOPHOM IPOBEICHUU
KOHTPOJIBHOTO MEPOTIPUSITUSI BLIHOCUTCSI B COOTBETCTBUU ¢ [10105)KeHNEM O peUTHH-
TOBOM CHUCTEME OIIEHKHM 3HAaHWI O0ydJaromuxcs Mo y4eOHoUW nucuuruinHe B berno-
PYCCKOM TOCY/IapCTBEHHOM YHUBEPCUTETE.

dopmoii TPOMEKYTOUHON aTTecTaluu 1Mo auciumimae «Solid mechanicsy»
y4€OHBIM TUTAHOM MPEAYCMOTPEH IK3aMeH.

[Ipu dbopmupoBaHUM UTOTOBOW OTMETKHU HCIIOJIB3YETCS PEHUTHHTOBAsl CH-
CTEMa OLIEHKH 3HAaHWI MaruCTpaHTa, AArollas BO3MOKHOCTh IPOCIEIUTh U OLICHUTh
JTUHAMUKY TpOIecca TOCTIKEHHS 11eieil 00y4ueHus. PeiiTuHroBas cucrema npemy-
CMaTPHUBAET HMCIOJIH30BAHUE BECOBBIX KOI(POHUIIMEHTOB B XOJE MPOBEIACHUS KOH-
TPOJIBHBIX MEPOIPUITUNA TEKYLIECH ATTECTALIUU.

[IpumepHbIe BecoBbIe KOIDPUITMEHTHI, ONIPEACIISIONINE BKJIA] TEKYIIEH aTTe-
CTallMd B OTMETKY IIPU MPOXO0KACHUU TPOMEKYTOUYHON aTTECTALINU:

@opMHUpPOBaHUE OTMETKH 3a TEKYIIYIO aTTECTALUIO:
—  OTBeThI Ha ycTHBIN onpoc — 10 %;

—  peuenue 3ana4 — 20 %;

—  oT4eT no JabopatopHoi padbote — 70 %.

Hrtorosas oTMeTKa IO JTUCIMILUIMHE PACCUMTHIBACTCS HA OCHOBE OTMETKHU Te-
KyLIel arTecTaiuu (PEUTUHTOBOM CUCTEMBI OLIEHKU 3HaHU) - 40% U 3K3amMeHalu-
OHHOI oTMETKH - 60%.
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IIpuMepHBIH NepedyeHb 3aaHU AJI51 YIPABJIAEMO CaMOCTOATEIbHOMN
padoThI 00y4AKOIIMXCS

Theme 1. Basic concepts of solid mechanics. Mechanical properties of materials.
Axial strains and deformations in bars. (2 u)

For a given stress tensor, it is necessary to analyze the stress state at a point.
According to a given bar loading scheme, make diagrams of internal forces, normal
stresses, axial strains and displacements in the bar.

¢dbopMa KOHTPOJI — YCTHBIH OMpOC.

Theme 2. Torsion. Pure bending (4 4.)

For a given circular shaft with a system of moments, make diagrams of torsion tor-
ques, tangential stresses, and twisting angles. For a composite beam with a system of
concentrated and distributed forces, make diagrams of shear forces and bending mo-
ments. To determine the differential equalities between the internal forces in the beam.

dhopma KOHTPOJISI — YCTHBIM OMPOC, OTYET MO JaOOpaTopHOil padoTe.

Theme 3. Normal and shear stresses in beams. Deflections of beams (4 4.)
For a given beam with a load system, determine the maximum values of normal and
tangential forces in the beam. Determine the inertial characteristics of the beam section.
Integrate the differential equation of beam deflection for various boundary condi-
tions. Consider boundary value problems for a beam on an elastic one-parameter basis
and construct appropriate mechanical and mathematical models to determine deflections.
(dbopMa KOHTPOJISI — YCTHBIHM OIPOC, OTYET M0 JJA0OpaTOpHOU padoTe.

Theme 4. Virtual work methods (4 4.)

Consider a plane rod structure with several degrees of static indeterminacy. Using
the force method, calculate a given system and make diagrams of normal forces, shear
forces and bending moments. Calculate flexibility coefficients reciprocity and make
system of governing equations of the force method.

dbopma KOHTPOJISI — YCTHBIHM OIPOC, OTYET IO JJA00paTopHOii paboTe.

Theme 5. Stress and strain analysis at point. Theories of failure. Damage
and fatigue (4 4u.)

Consider the stress state of a thick cylindrical pipe under the action of internal
and external pressure. Make diagrams of internal stresses in the pipe wall.

Calculate cyclic load and cyclic stress characteristics based on tabular data on
a cyclic basis and make a fatigue curve. Make a damage analysis for a given damage
data.

dhopma KOHTPOJISI — YCTHBIM OMPOC, OTYET IO JabopaTopHOil padoTe.
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Onncanne HHHOBAIIMOHHBIX MOIX0/I0B M METO0B K MPEN0JIaBAHUIO
yueOHOH TUCIUNIMHBI

[Ipu opranmzanuy oOpa30BaTENBLHOTO MPOIECCA UCIOJIb3YETCS MPAKTHKO-
OPUEHTHPOBAHHBIN MOIXO0/, KOTOPBIN MPEANOIAraeT:
— OCBOEHHME COZIepKaHre 00pa30BaHMs Yepe3 PEIICHHs MPAKTUUYECKUX 3a/1a4;
— NpuoOpeTeHrne HaBBIKOB 3((HEKTUBHOTO BBHIMOJHEHUSI Pa3HBIX BUIOB Mpodec-
CHOHAJIbHOM JICATCIILHOCTH;
— WCTIOJB30BaHME TIPOLIECTYP, CIIOCOOOB OIICHUBAHUSA, GUKCUPYIONTUX (HOPMHUPO-
BaHME MPOPECCUOHATBHBIX KOMIIETECHITUH.

MeTtoanyeckue peKOMeHIAIUH M0 OPraHU3aIUH CAMOCTONATEILHONH PadoThI
o0yuarmumxcsi

1. CamocTosiTesibHAsA padoTa B mpouecce padoThl C JUTEPATYPON.

IIpocMoTpuTe KOHCHEKT cpa3y mnocie 3aHaAThil. [lomeTpTe Martepuan KoH-
CIIEKTa JIEKIIUI, KOTOPBII BBI3BIBAECT 3aTPyAHEHUS 711 TOHUMAHHS.

[TonpITaliTech HaWTH OTBETHI HA 3aTPyAHUTENBHBIE BOIPOCHI, UCIOIb3YS
npeiaraeMyro JUTepaTypy.

Ecnu caMmocTosATENbHO HE yJaioch pa3oOpaThcsi B Marepuaie, cpopmyiu-
pyiiTe BOIPOCHI U 00paTUTECh Ha OJMXKaMIIel JeKIMK 32 MOMONIbIO K IIPErno/iaBa-
TEJNIO.

Kaxnyto Henemo peKOMEHIyeTcsl OTBOAUTh BpeMsl ISl TOBTOPEHHS
IPOWJIEHHOTO MaTepHalia, IPOBEPssl CBOU 3HAHUS, YMEHUS U HaBBIKH 110 KOHTPOJIb-
HBIM BOIIPOCaM.

2. CamocTosiTe/IbHAs padoTa MO0 COCTABJIEHHIO KOHCIIEKTA.

1. Cobepute nutepatypy mno teme. M3yunre TOT UCTOUHUK, I/I€ OHA U3JIO0-
’KeHa HanboJiee MOJIHO U Ha COBPEMEHHOM YPOBHE.

2. Ilo »TOMY UCTOYHUKY COCTaBbTE MOAPOOHBIN IJIaH C YKa3aHUEM CTPaHUI]
KHUTH, OTHOCAIIIUXCS K ONPEICICHHOMY IYHKTY ILIaHA.

3. U3yuute npyrue uctouHnku. Eciy B HUX BCTpeyaeTcs MaTepuai o yxe
MMEIOLIEMYCS TYHKTY IJIaHA, 3aIUIIUTE B IJIAHE U HOBBIM MCTOYHUK C YKa3aHUEM
ctpaHull. Eciu ke B IpyroM HCTOYHUKE MaTepUaj paCKpPhIBAET TEMY C IPYTOM CTO-
POHBI, 100aBbTE €IIE MYHKT IUIaHA.

4. IIpoananu3upoBaB BCIO JIUTEPATYPY, COOPAHHYIO 1O TEME, BbI MTOTYUUTE
OKOHYATEJbHBIH IJ1aH, 10 KOTOPOMY MOXHO ITUCATh KOHCIIEKT, OOBEAUHSS 110 TyHK-
TaM MaTepuai U3 pa3HbIX HCTOYHUKOB.

5. OTpenakTupyiTe COCTaBlIEHHbIN BAMH KOHCIIEKT, BHUMATEJIBHO MPOYTUTE
€ro ¥ NmoJyMaiTe: - yI0BJIETBOPSIET JIK BAC €ro OOIIMI MJIaH; - XOPOIIO JIM BOCTIPH-
HUMAETCSl CMBICIIOBAsI, JIOTUYECKAS CBSI3b MEXKY OTAEJIbHBIMU AJIEMEHTAMH COJIep-
YKaHUSI; - YJAYHO JIM UCHOJIb30BAHbl IIUTATHI, IPABUJILHO JIM YCTAHOBJICHA CBS3b
MEXIy 000poTamMu peur u (Ppa3amu; - BEpHO JIM MIOCTABIICHBI 3HAKU TIPETIMHAHUS B
ATATaX.

3. IloaroroBka K JIaOOPATOPHBIM 3aHATUAM
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Haznauenune nabopaTopHbIX 3aHATHH - YIIIyOJIeHUE U MPOopaboTKa TEOPETH-
4ECKOT0 MaTepHalia MpeaMeTa IMyTeM PETYJIIPHOM M IIJIaHOMEPHOM CaMOCTOSATEb-
HO pabOTHI CTYIEHTOB Ha IPOTSHKEHUU Beero Kypca. HemocpenctsenHoe npoBezie-
HUE JIaOOPaTOPHOIO 3aHATHS IIPEIoJIaraeT: pellieHue 3a1a4d U yIpakHEHUH 1o 00-
pasiy; NpOBEACHUE aHAJIN3a PE3YyJIbTaTOB; CUCTEMATU3aLMI0 MaTeprala U MOAro-
TOBKa OTYETa O IPOBEACHHOMN padoTe.

Hncempyxkyua:

W3yunte HOpMATHBHBIE JOKYMEHTBHI, OOS3aTENbHYIO M JOMOJHUTEIHHYIO
JUTEPATYPY MO pacCMAaTPUBAEMOMY BOIPOCY.

MIPOYTUTE KOHCIIEKT JIEKIIMH 110 TEME.

BHuMaTENbHO U3y4YUTE MOPSIAOK BBIIOJHEHUS WHINBHIyaIbHOW ITpaKTHYe-
CKOM pabOThI WM alTOPUTM, IIPECTABICHHBIN MPENO1aBaTEIEM.

4. IloaroroBKa K 3K3aMeHYy

BHUMaTENBHO MpOYMTANTE MaTepual IO KOHCIEKTY, COCTaBICHHOMY Ha
y4eOHOM 3aHSTHH.

[IpounTaiite TOT e MaTeprall IO yUeOHUKY, yueOHOMY IOCOOUIO.

[Tocrapaiitech pa300paTbecsi ¢ HEMOHATHBIMU, B YACTHOCTU HOBBIMU TEPMHU-
HaMu. YacTo HE3HaHHWE TEPMHHOJOTHH MEIIAET CTYJIECHTaM BOCHPHHMMATh MatTe-
pHrai Ha 3aHATUAX Ha IOJDKHOM YPOBHE.

OTBeTbTE HA KOHTPOJIBHBIE BONPOCHI JJISI CAMOIPOBEPKH, UMEIOIIUECS B
y4eOHHKE.

Kpatko mepeckaxute colepkaHUe W3YyYEHHOrO Marepuaia «CBOUMH CIIO-
BaAMM.

3ayunTte «pabourie onpeeeHUs» OCHOBHBIX OHSTUM, 3aKOHOB.

OcCBOMB TEOPETUUECKUI MaTeprall, IPECTYMANTE K BBITOJIHEHUIO 3aJaHUN,
YOPAKHEHUI; pEHICHUIO 3a/1a4, pacy€TOB N0 UHJIUBUIYyaIbHBIM 3aIaHUSIM U T.JI.

IIpumepHbIN NepeyeHb BONPOCOB K IK3aMEHY

Analysis for normal and shear stresses in axially loaded bars.

Mechanical properties of materials. Stress-strain diagram and its analysis.
Elastic strain energy. Deflections by the energy method in axially loaded bars.
Differential equation of equilibrium for element of axially loaded bar. Differ-
ential equation approach for deflections.

5. Shear stresses. Elastic strain energy for shear stresses.

6. Torsion of circular elastic bars: angle-of-twist and shear stresses calculation.
7. Differential equation approach for torsion problem.
8
9
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. Torsion of solids noncircular members.
Elastic flexure formula. Compatibility condition and calculation of normal
stresses in pure bending.
10. Differential equations of equilibrium for a beam element.
11. Calculation of shear stresses in pure bending.
12. Differential equation of elastic curve and related boundary-value problems.
13. Boundary value problems for a beam on elastic foundation.

14



14. Methods of integration of the differential equation for elastic curve.

15. Stability of elastic structures. Euler load for columns.

16. Limitations of the Euler formula for column buckling. Inelastic buckling.
Rankin-Gordon formula.

17. Elastic strain energy. Virtual work principle and its application in solid mechan-
ics.

18. Application of virtual work principle for indeterminate problems.

19. Statically indeterminate structures. Force method.

20. Statically indeterminate structures. Displacement method.

21. Differential equation of equilibrium at point. Generalized Hooke’s law.

22. Differential equations of equilibrium at point in polar and cylindrical coordi-
nate systems.

23. Differential equation of equilibrium for axisymmetric thick-walled cylinder.
Types of boundary conditions.

24. Equilibrium transversely isotropic cylinder. Stress function solution.

25. Mathematical expressions for five basic theories of failure and their mechan-
ical meanings.

26. Elastic stress state in an infinite plate near a circular hole.

27. Cyclic loading and fatigue curve.

28. Linear hypothesis of fatigue damage accumulation.
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MPOTOKOJI COIJIACOBAHUS YYEBHOM TPOT'PAMMBI YBO

Hazpanue nuciu-
IUIMHBI, C KOTO-
poit  TpebOyercs
corJjIacOBaHHE

HasBanune
benps

Ka-

[Ipennoxenus: 00 u3me-
HEHUSX B COJICPKaHUU
y4eOHOU POrpaMMBbI
o u3y4aeMoi yueOHOM
JTVCLUUTUINHE

Pewenne, npuns-
Toe  Kadeapow,
pa3paboTaBiieit

y4eOHYIO npo-
rpamMmy (C ykasa-
HUEM JIaHbl U HO-
Mepa POTOKOJA)!

Continuum me-
chanics

Kadenpa teope-
THYECKOU u
IIPUKJIATHON Me-
XaHUKA

HCT

N3menenuit B co-
Jep)KaHUU  y4eo-
HOM NpOrpaMMBbl
HE TpedyeTcs
(mpotokosr Ne 10
ot 19.05.2023).
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JOINOJIHEHHUSA U UBSMEHEHMUS K YUYEBHOM MIPOT'PAMME
IO N3YYHAEMOU YYEBHOU JIUCHHUIIJIMHE
Ha / Y4eOHbIi roj

NoNe J1OTOJIHEHNST 1 U3BMEHEHUS OcHoBaHue
11

VYyebHas nporpamMmma nepecMoTpeHa U 0100peHa Ha 3aceaHuu Kadeapsl
(mpotokom Ne oT 20 1.)

3aBenytromuii kadeapoi
I-p ¢pu3.-MaT. HAVK,

npocdeccop M.A. XKypaBkoB
(cremeHb, 3BaHME) (roamuce) (M.0. Pammmms)
YTBEPXIAIO

Jexan axynbrera
I-p huz.-mat. HayK,

JIOLIEHT C.M. bocskos
(creneHsb, 3BaHKE) (moamuce) (M1.0. damunus)
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