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HOACHUTEJBHASA 3AIINCKA

esu n 3axa4u y4eOHON AU CIUTIIAHBI

Heab y4eOHO# TMCHMILIMHBI — co37aHue 0a3bl ISl OCBOEHUS OCHOBHBIX
Ujell U METOJIOB COBPEMEHHOW MEXaHMKM M MaTeMaTuKH, MOATrOTOBKA
BBICOKOKBAJIM(DUIIMPOBAHHBIX CIIEIIUATHCTOB, CIIOCOOHBIX CTABUTD U PEILIATh 33/1a4n
U3 pa3IMYHBIX oOJacTel HaykKd W TeXHUKU. DOpMUpOBAaHUE YCTAHOBKU Ha
TBOPYECKYIO TPO(ECCHOHATBHYIO NESITEIBHOCTD, Pa3BUTHE MPOPECCHOHATHHOTO
MBIIIICHUS, KOTOpPOE oOOecredymno Obl OyaymeMy CIEeHaIUCTy BO3MOXKHOCTh
CBOOOJHO OIEepupoBaTh NPO(PECCHOHATHLHBIMU 3HAHHUSIMHU, BUIETH MPOOJEMBI H
ONTUMAJbHBIE YTHU UX PEUICHUS B CAMOCTOSITEIbHON MPAKTUYECKOMN NESITETLHOCTH.

3agaumn yueOHOM IUCUHMILIMHBI:

— O03HAKOMJICHUE MAarucCTpaHTOB C OCHOBHBIMHU METOJIaMH M TEXHHUKAMHU
MEXaHUKHU CIUIOIIHOW CpeAbl Il pelIeHUs MPUKIAJHBIX 3a7a4 MEXaHUKHU
nedhopMUpPyEMOTO TBEPIOTO Tea,

— (opMHUpPOBAaHUE HABHIKOB DPEIICHUS MPUKIAAHBIX HHXXEHEPHBIX 3a/iau C
UCIIOJIb30BaHUE MATEMAaTUYECKUX MOJIETIEH MEXaHUKHU CILTOIIHOM CPEJIbI;

— HCIIOJB30BaHUME KOMIUIEKCHOTO TOAXOJa K aHaldu3y HamnpshKeHHO-
ne(hOpMUPOBAHHOTO COCTOSIHUS M pa3pyIICHUS] TBEPAOrO Tela.

MecTo y4yeOHOM OMCHMILIMHBI B CHCTEME MOATOTOBKH CIEHHAIUCTA C
yriyOJE€HHBIM BBICIIMM 00pa3oBaHUEM (Marucrpa).

Hucrumnaa «Analytical methods in structural engineering» mocssiieHa
HN3YYCHHUIO MATEMATHYCCKHUX ITOJAXOJ0B, OCHOBAHHBIX HAa OCHOBHBIX ITOJIOKCHHAX
MEXaHHUKH CIUIOIIHOM Cpebl, K PEIICHUI0 3aJa4 MEXaHWKU AehOopMUPYEMOTO
CTEp)KHEW, OIUCAHUIO HaIPSKEHHO-I€(POPMUPOBAHHOTO COCTOSIHHSI TBEPJBIX
OJHOMCPHBIX TCJI, aHAJIN3y MCXAHHWYCCKOI'O ITOBCACHHUA IIPpHU I[GflCTBHH CUCTCMbI
CUJIOBBIX CTATUYECKUX U JUHAMEYECKUX HAarpy30K, TEMIEPATYPHOTO BO3ACUCTBUS.

VYuebHas nucHMILinHa BXoauT B MoayJ b «Mathematical modelling in Engi-
neering» KOMITOHEHTa YUPEeKICHH 00pa30BaHuUs.

PaccmaTtpuBaroTcsi KOHKPETHBIE NPUJIOXKEHUSI U NMPUMEPBl PELICHUS 3a]a4
MEXaHHUKH I[C(I)OpMI/IpyeMOFO TBCPAOro TCjIa U MCXAHHUKH CTCPKHCBBIX CHUCTEM C
IMOCTAaHOBKOH I'PaHUYHBIX 3aa4 U UCII0JIb30BAaHUCM IIPUKIIAIHBIX MAaTCMATHYICCKHUX
METO/IOB.

VYyeOHast mporpaMma COCTaBJIEHa C YYE€TOM MEXKIPEAMETHBIX CBA3EH U
nporpamm 1o nucruminHam: «Partial differential equations», «Integral transforms
and complex variable functions» «Continuum mechanics» u «Mechanics of ad-
vanced materials».

TpeOoBaHus K KOMIIETEHUUSIM

OcBoenue yueOHom quciuiuinnbl «Analytical methods in structural engineer-
INg» mOoJDKHO oOecrevnTh (OPMUPOBAHKE CIEAYIONMIEH CHeNHAJU3UPOBAHHOM
KOMIIETEeH UM

SC. Develop and apply mathematical software to complex systems.
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B pesynbrare uzyuenus aucuurinabl «Analytical methods in structural engi-
Neering» MarucTpaHT JTOJDKEH:

3HATH:

— mpoOJIEMaTHUKy COCTaBJICHHS MAaTEMAaTHYCCKMX MOJICJICH M IMOCTaHOBKH
IPaHWYHBIX 3aJla4 JJIs OMHUCAHUS HANpsHKEHHO-ISCPOPMHPOBAHHOTO COCTOSIHUS
CTEeP)KHEBOW CHUCTEMBI;

— MpoOJIEMAaTHKY COCTABJICHHUS aJrOPUTMOB PEIICHUS TPAaHUYHBIX 33724
MEXaHHUKH TBEPAOTO TEIIa;

yMeTb:

— COCTaBIIATH QJNTOPUTMBI JUISI PEHICHUS CHUCTEM alreOpandecKux,
mudGepeHIIMATLHBIX, WHTETPATBHBIX YpPaBHEHUH OIMHMCHIBAIONINX MEXaHHUCCKHE
TIPOIIECCHI;

— TOJTy4YaTh aHAJTMTHYCCKUE PEIICHUsS JUIS MOJCIBHBIX 3a7a4 M IPOBOJIHUTH
aHAJIN3 TIOJTYYCHHBIX PE3yJIbTaTOB;

— TIPOBOAWTH AaHAIM3 HAJIS)KHOCTH U OC30MACHOCTH KOHCTPYKIIMH B
Pa3IMYHBIX YCIOBHSX IKCILIyaTAIlHH;

BJIAJI€Th:

— TIOAXOJaMH K PEIICHHI0 MaTeMaTHYeCKUX MOJCNeH OCHOBHBIX 3ajad
MEXaHHUKH J1e(hOPMHUPYEMOTO TBEPIOTO Tea.

Crpykrypa y4eOHOM 1M CHUILIHHbI

HucruninHa w3ydaercs B 3 ceMmecTpe. Bcero Ha wm3ydeHue ydeOHOM
mucrmmuaael «Analytical methods in structural engineering» oTBeieHo:

— B O0uHOH (opme momyudeHus yriayOJaeHHOro Beiciiero oodpaszoBanus: 90
4acoB, B TOM uyucjie 54 aynUTOpHBIX Yaca, W3 HUX: JIEKIUU (B TOM YHCIIE
JTUCTAHITMOHHO) — 18 4acoB, mabopatopHbie (B TOM YHCIIE AWCTAHIIMOHHO) — 36
4acoB.

TpynoemkocTh yueOHON AUCIUIUIMHBI COCTABISET 3 3a4€THBIE €IMHULIBI.
dopMa MPOMEKYTOUHOM aTTECTAIIMHU MO Y4eOHON AMCLUILIMHE — YK3aMEH.



SYLLABUS
Theme 1. Axial deformation, torsion. Differential equation approach

Method of sections. Definition of stress. Stress tensor. Differential equation of
equilibrium. Mechanical properties of materials. Stress-strain diagram.

Normal strain. Normal and shear stress analysis. Hooke’s law. Poisson’s ratio.
Elastic modulus and shear modulus. Differential equation of axial strain. Torsion for-
mula. Angle-of-twist of circular members. Differential equation approach for torsion
problems. Boundary conditions. Examples.

Theme 2. Bending. Differential equation of an elastic curve and its solution

Bending of beams with symmetric cross sections. Elastic flexure formula. Com-
patibility condition. Moment of inertia. 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.

Theme 3. Beams on elastic foundation

Elastic foundation. Winkler model of elastic foundation. Coefficient of elastic
foundation. Boundary value problems for a beam on one parametric elastic foundation.

Pasternak model of two parametric elastic foundation. Boundary value problems
for a beam on two parametric elastic foundation. Examples. Beams partially supported
by elastic foundation.

Theme 4. Laplace integral transform and its application
in structural engineering

Laplace direct and inverse transform. Basic properties of Laplace integral
transform. Laplace transform for the derivatives. Application of Laplace transform
to the boundary value problem for a finite and semi-infinite beams. Semi-infinite
beam on one parametric elastic foundation.

Theme 5. Fourier integral transform and its application
In structural engineering

Fourier direct and inverse transform. Basic properties of Fourier integral
transform. Fourier transform for the derivatives. Application of Fourier transform to
the boundary value problems. Vertical deflections of an infinite beam on elastic
foundation. One-dimensional wave equation.



Theme 6. Fourier series and its application
in structural dynamics

Periodic functions. Odd and even functions. Fourier series. Fourier sine and cosine
series. Basic properties of Fourier series. Bessel inequalities. Parseval equality. Partial
differential equations in structural dynamics. Boundary conditions and initial conditions.
Applications of Fourier series to the wave equation. Wave motion on an interval. Non-
homogeneous wave equation. Vibrations of a rectangular plate. Initial boundary value
problem for the heat equation. Dirichlet problem.

Theme 7. Hankel integral transform and its application
in structural engineering

Hankel integral transform: definition and basic properties. Examples. Applica-
tions of Hankel integral transform in engineering mechanics. Free vibration of a
large circular membrane. Steady temperature distribution in a semi-infinite solid
with a steady heat source. Axisymmetric biharmonic equation.

Theme 8. Engineering viscoelasticity.
Viscoelastic models for one dimensional structures

Newton’s law of viscous deformation. Behaviors of viscoelastic material.
Creep test of a viscoelastic rod. Creep compliance. Stress relaxation. Dynamic load-
ing. Maxwell model. Kelvin-Voigt model. Zener model. Boltzmann superposition
principle. Generalized Kelvin—Voigt and Maxwell models with n elements. Viscoe-
lastic stress analysis.

Theme 9. Semi analytical methods in structural analysis
Collocation method. Integral least squares method. Galerkin method. Residue func-

tion. Numerical implementation for semi-analytical methods. Convergence analysis. Ex-
amples.



YYEBHO-METOJUYECKAS KAPTA YYEBHOM JJUCIIUTIIUHBI
Ounas ¢hopma moayyeHus BbICIIEr0 00pa30BaHUsl C MPUMEHEHHUEM JIMCTAHIIMOHHBIX 00pa30BaTeNIbHbIX
texHonorui (J10T)
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1 Axial deformation, torsion. Differential equation ap- 2 4 Bomnpocel ansi camornpoBepkH,
proach YCTHBIN OIIPOC, pELICHUE 3a/1aY,
OTHYET 110 JJAOOpaTOPHOU paboTe
2 Bending. Differential equation of an elastic curve and its 2 4 Bompocsl 11 caMonpoBepKH,
solution YCTHBIH OIPOC, pEIIeHUE 3a1a4,
OTYET Mo JJabopaTopHOi paboTe
3 Beams on elastic foundation 2 4 Bormpocsl i1 caMOTNpOBEpKH,
YCTHBIN OIIPOC, pELICHUE 3a/1a4,
OTHYET 110 JJAOOpaTOPHOU paboTe
4 Laplace integral transform and its application 2 4 Bompockl aisi camMonpoBepKH,
in structural engineering YCTHBIH OIPOC, pEIIeHue 3a/1ad,
OTYET Mo JJabopaTopHoi paboTe
5 Fourier integral transform and its application 2 4 Bompockr ansi camoIpoBepKH,
in structural engineering YCTHBIN OIPOC, pellieH e 3a1a4,
OTYET 110 JTAOOpaTOPHOU paboTe




Fourier series and its application 2 4 Bompockl miisi caMonpoBepkH,
in structural dynamics YCTHBIN OIPOC, pEIICHUE 3a/1a4,
OTYET I10 JJAOOpaTOPHOU paboTe
Hankel integral transform and its application 2 4 Bomnpocel ansi camonpoBepkH,
in structural engineering YCTHBII OIPOC, pEIICHUE 3a/1a4,
OTYET O JIabopaTopHOU paboTe
Engineering viscoelasticity. Viscoelastic models for one 2 4 Bompockl aiisi caMonpoBepkH,
dimensional structures YCTHBIH OITPOC, peLICHUE 33/1a4,
OTYET I10 JJAOOPaTOPHOU paboTe
Semi analytical methods in structural analysis 2 4 Bormpocsl a1t caMonpoBepKH,
YCTHBI OIPOC, pEIICHUE 3a/1a4,
OTYET 10 JJA00paTOpHOIi paboTe
Bcero 18 36




NHOOPMAIINOHHO-METOINYECKAA YACTD
IlepeyeHb OCHOBHOM JIMTEPATYPbI

1. Debnath L., Bhatta D. Integral transforms and their applications. 3rd ed. CRC
Press, 2015. — 777 c.

2. Chandrasekharan, K. Classical Fourier Transforms / Komaravolu Chandra-
sekharan. - Berlin [etc.] : Springer-Verlag, 1989. - 172 c.

3. Rogosin, S. V. Analytic Methods of Analysis and Differential Equations :
AMADE, 2009 / S. V. Rogosin. - Cambridge : Cambridge Scientific Publishers,
2012. - xviii, 189 c.
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367 c.
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1999. — 250 p.
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science publishers, inc. 1958. — 681 c.
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IlepeyeHb peKOMEHIyeMbIX CPEICTB JTUATHOCTHKHU
U MeToaAnKa GOPMHUPOBAHMS UTOTOBOM OTMETKH

OOBEKTOM JTUArHOCTUKM KOMIIETCHIIMM MAarvuCTpaHTOB SBJSIOTCS 3HAHMS,
YMEHUS, TOJIYYECHHBIE WMH B PE3yJbTaTe H3YYCHHS YyYeOHON TUCITUTIIIMHBIL.
BoisiBieHue y4eOHBIX JOCTHKEHUW MAaruCTPAHTOB OCYIIECTBIISETCS C MOMOIIBIO
MEPOIPHUITUN TEKYIIETO KOHTPOJIS U TPOMEKYTOUYHOM aTTECTALINH.

JlmarHoCcTHKa PE3yNbTaTOB yd4eOHOM JEATETBHOCTH TIO  JAUCITUTUIMHE
«Analytical methods in structural engineering» npoBoauTCs, Kak IpaBUiio, BO BpeMs
ayAUTOPHBIX 3aHATUN. /{719 TMarHOCTUKU UCTIOJIb3YIOTCS:

- BONIPOCHI JJIsI CAMOIIPOBEPKH;

- YCTHBIN OIIPOC;

- OTYETHI 0 JJA0OPATOPHBIM paboTam;

- pelieHue 3a1ad.

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

KoHTposibHBIE MEpOIpUsATHS TMPOBOAITCS B COOTBETCTBUUM C Y4eOHO-
METOIMYECKON KAPTOW TUCIUTLIAHBI.

Jnss  MarucTpaHToB, MPOIYCTUBIIMX KOHTPOJIBHBIE MEPONPUSATHS WIIU
MOJYYUBIINX HEYAOBJIETBOPUTEIIBHYIO OTMETKY, PEUICEHHE O IOBTOPHOM
MPOBEICHUNA KOHTPOJIBHOTO MEPOIPHUITUS BBIHOCUTCA B COOTBETCTBHUH C
[TonoxeHnueM o peMTUHIOBOM CUCTEME OLIEHKH 3HAaHUU 00yJarouuxcsi Mo y4eOHou
JTUACIUIUIMHE B benopycCckoM rocy1apCTBEHHOM YHUBEPCUTETE.

dopmoit mpoMeKyTouHOU aTTecTaluu mo auciuiuinae «Analytical methods
in structural engineering» y4eOHBIM TJIAHOM HPEAYCMOTPEH IK3aMeH.

IIpu ¢opmMupoBaHUKM HMTOTOBOH OTMETKH HMCIIOJIB3YETCS PEUTHHTOBAs
CUCTEMa OLICHKM 3HAaHWM MAarucTpaHTa, AArollas BO3MOXXHOCTb MPOCIECIUTh U
OIICHUTH TMHAMHUKY ITpoIiecca IOCTHKEHHUS 11eiel o0ydueHus. PeliTuHroBas cucrema
MpeaycCMaTpUBaeT UCIOJIb30BAHUE BECOBBIX KOI(PDUIIMEHTOB B XOJ€ MPOBEACHUS
KOHTPOJIBHBIX MEPONIPUATUI TEKYIIIEH aTTECTALUH.

[IpumepHbie BecoBble KOIPGDHUIIMEHTHI, OMPENETSIONINE BKIAM TEKYIICH
aTTECTallu¥ B OTMETKY MPHU MPOXOKIACHUU MTPOMEKYTOUHON aTTeCTAINU:

dopMHUpPOBaHUE OTMETKH 32 TEKYLIYIO ATTECTALUIO:
- OTBETHI HA YCTHBIN ompoc — 10 %;

—  pemenue 3aaa4 — 20 %;

—  oT4eT no JiabopaTtopHoit padore — 70 %.

HroroBast oTMeTKa MO AWCIIMIUIMHE PACCUMTHIBAETCS HAa OCHOBE OTMETKH
TEKyIllel arrecTaluu (peUTHHTOBOM cHUCTeMbl ONIEHKM 3HaHuil) - 40% wu

AK3aMEHAIIMOHHONU OTMETKH - 60%.

IIpumepHbIi epeyeHb 3a1aHUH 1JIs J1a00PaTOPHBIX padoT
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Theme 1. Axial deformation, torsion. Differential equation approach. (4 4)
dhopma KOHTPOJISI —OTYET MO JJabopaTopHOi padoTe.

Theme 2. Bending. Differential equation of an elastic curve and its solution
(44.)
¢dbopMa KOHTPOJIA — OTUET MO JTabopaTOpHOIi padoTe.

Theme 3. Beams on elastic foundation (4 4.)
dbopmMa KOHTPOJISI — OTUET 10 JJaO0OpaToOpHOU pabdoTe.

Theme 4. Laplace integral transform and its application in structural en-
gineering (4 u.)
dbopma KOHTPOJISI — OTYET MO JabopaTopHOil padoTe.

Theme 5. Fourier integral transform and its application in structural en-
gineering (4 4.)
(dbopma KOHTPOJISI — OTYET MO JabopaTOpHOl padoTe.

Theme 6. Fourier series and its application in structural dynamics (4 4.)
dbopma KOHTPOJISI — OTYET MO JabopaTopHOil padoTe.

Theme 7. Hankel integral transform and its application in structural engi-
neering (4 u.)
dbopma KOHTPOJISI — OTYET MO JabopaTopHOil padoTe.

Theme 8. Engineering viscoelasticity. Viscoelastic models for one dimen-
sional structures (4 4.)
dbopma KOHTPOJISI — OTUET MO JabopaTopHOil paboTe.

Theme 9. Semi analytical methods in structural analysis (4 4.)
dbopma KOHTPOJISI — OTYET MO JabopaTopHOl padoTe.

Onucanue HHHOBAIIMOHHBIX MOJAX0A0B H METOI0B K NMPeNnoaaBaHUI0
Y4eOHO# JUCHMILTHHBI

[Ipu opranmzainuu oOpa30BaTEIBLHOTO MPOIECCAa HCIOJIb3YeTCS MPAKTHKO-
OPHMEHTHUPOBAHHBIN MOAXO0/, KOTOPBIM MPEAINOJIAraeT:
— OCBOCHHE COZIepKaHre 00pa30BaHMs Yepe3 PEIICHHs MPAKTUYECKUX 3a/1a4;
— TpuoOpeTeHre HaBBHIKOB H((EKTUBHOTO BBHITIOJHEHUS PAa3HBIX BUOB
npodeCCUOHATILHON JIeATEIbHOCTH;
— WCHOJB30BAaHHME TMPOLELYp, CHOCOOOB  OIEHUBAHUS, (UKCUPYIOLIUX
dbopmupoBaHre MPOPEeCCUOHATBHBIX KOMITETCHIIUH.
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MeToau4yeckue peKOMeHIAIHUH 110 OPraHU3ANNH CAMOCTOSATEIbHOM PadoThI
00y4arouuxcs

1. CamocrosiTesibHAsA padoTa B pouecce padoThl € JUTEPATYPO.

[IpocMOTpUTE KOHCIIEKT cpa3y Imocie 3aHsaTui. llomerpre Marepuai
KOHCIEKTA JIEKIIUI, KOTOPBIN BBI3bIBAET 3aTPYIHECHUS JJIsI IOHUMAHUS.

[TonpITaliTech HaWTH OTBETHI HA 3aTPyJHUTEIBHBIE BOIPOCHI, MUCIOIb3YS
peaiaraeMyo JINTepaTypy.

Ecnin  camocToATeNnbHO HE yAQJIOCh pa3odparbcsi B MaTepHalle,
chopMyIUpyHTE BOMPOCHI M 0OpATUTECh HA OJMMKAWIICH JCKIIMU 3a IMOMOIIBIO K
IIPENOIaBaTEIO.

Kaxnyto Henemo peKOMEHIyeTcsl OTBOAUTH BpeMsl ISl TOBTOPEHHS
MPOMJCHHOTO MaTepuana, MPOBEpPsisi CBOM 3HAHUSA, YMEHHUS M HaBBIKH IO
KOHTPOJIBHBIM BOITPOCAM.

2. CamocrosTeqbHast padoTa 1Mo COCTABJICHUIO KOHCIIEKTA.

1. Cobepure nureparypy mo teme. M3yunte TOT UCTOYHHK, TJ€ OHa
U3JI0’KeHa HanOoJiee TIOJTHO U Ha COBPEMEHHOM YpPOBHE.

2. I1o TOMY UCTOYHUKY COCTaBbTE MOAPOOHBIN IJIAH C YKa3aHUEM CTPaHUI]
KHUTH, OTHOCAIIIUXCS K ONPEICICHHOMY IYHKTY ILIaHA.

3. U3yuute npyrue uctouHuku. Eciy B HUX BCTpeyaeTcs MaTepuai o yxe
UMEIOIIEMYCSl IIYHKTY IUIaHa, 3alUIIUTE B IJIaHE U HOBBIM HCTOYHUK C YKAa3aHUEM
ctpanull. Eciam ke B ApyroM HMCTOUYHHMKE MaTepHall PacKpbIBAET TEMY C JIPYroi
CTOpPOHBI, 100aBbTE €Ile MYHKT IJIaHa.

4. IIpoananu3upoBaB BCIO JIUTEPATYPY, COOPAHHYIO 1O TEME, BbI MTOTYUUTE
OKOHYATEJbHBIN MJIaH, MO KOTOPOMY MOXHO IMHCATh KOHCHEKT, OOBEAUHSS IO
MyHKTaM MaTepuall U3 pa3HbIX HCTOYHUKOB.

5. OTpenakTupyiTe COCTaBICHHBIM BaMH KOHCIIEKT, BHUMATEIbHO MPOYTUTE
ero u mnojaymaiiTe: - YJOBJIETBOPSIET JIM Bac €ro OOMIMH IUJIaH; - XOpOIIO JIK
BOCIIPMHHUMAETCS CMBICJIOBAs, JJIOTUUECKAs CBA3b MEXKIY OTIEIbHBIMU 3JIEMEHTAMU
COZIEpKaHMs; - YOAYHO JIM HWCIOJb30BaHbl LUTATHI, MPABWIBHO JIM yCTAaHOBJIEHA
CBs3b MEXAy O0OpoTamMu peud U (pa3aMu; - BEPHO JM TOCTABJICHBI 3HAKU
MpPENUHAHUS B IUTATAX.

3. IloaroroBka K JIaOOPATOPHBIM 3aHATUAM

Ha3znauenue 1ma0opaTOpHBIX 3aHATHH - yriayOneHue u mpopaboTka
TEOPETUYECKOI0 MaTepualia IpeaMeTa IYTEM pEryIsIpHOW U IUIAHOMEPHOWU
CaMOCTOATENbHOM  paboOThl  CTYJAEHTOB Ha NPOTSHKEHUHM BCEro  Kypca.
HenocpencrBenHoe npoBeeHue Ja00paTOPHOTO 3aHATHUS MPEANOJIaraeT: peiieHue
3aJlady U yHOpaXHEHUH 1o 00paslly; NpOBEICHHE aHajlih3a pe3yJbTaToB;
CUCTEMaTHU3AIIMIO MaTepHalla ¥ MOAr0OTOBKA OTYETa O MPOBEIACHHOM padoTe.

Hnempyxyus:

N3yunTe HOpMATUBHBIE NTOKYMEHTHI, 00S3aTEIbHYI0 W JOTOJHUTEIHHYIO
JUTEPATYPY MO pacCMaTPUBAEMOMY BOIPOCY.

MIPOYTUTE KOHCIIEKT JICKIIUH 110 TEME.

BHuMarenbHO  M3yuydTe€  MOPSIOK  BBINOJHEHUS  WHAUBUIAYAIbHOU

12



MPAKTUIECKON pabOTHI MU AITOPUTM, TIPEICTABICHHBIN TIPETOaBaTeIeM.

4. IloaroToBKa K 3K3aMeHy

BuumatenbHO mpouMTaiiTe MaTepuan Mo KOHCIEKTY, COCTaBJIEHHOMY Ha
y4eOHOM 3aHSITHH.

[IpouunTaiiTe TOT e MaTepHall Mo y4eOHUKY, y4eOHOMY TOCOOHIO.

[Tocrapaiitech pa3oOpaTbCsi C HEMOHATHBIMH, B YAaCTHOCTH HOBBIMHU
TepMuHaMu. YacTo He3HAHWE TEPMUHOJOTHMU MEMIAET CTYIEHTaM BOCHPUHUMATH
MaTepuall Ha 3aHSATUSIX Ha JJOJDKHOM YPOBHE.

OTBeThTE HA KOHTPOJIBHBIE BOIPOCHI MJII CAMOMPOBEPKH, UMEIOLIUECS B
y4eOHHKE.

Kpatko mnepeckaxute cojepkaHue H3YYEHHOTO MaTephaia «CBOUMU
CJIOBaMm».

3ayuute «pabouue onpeaeeHus» OCHOBHBIX MOHITUH, 3aKOHOB.

OcCBOMB TEOPETUUECKUN MaTeprall, IPECTYMANTE K BBIITOJIHEHUIO 3aJaHUN,
YIOpaXHEHU; PEIICHUIO 33/1a4, PACYETOB M0 UHAUBHUIYaJIbHBIM 3aIaHUSIM H T.I.

IIpumepHBIN NepeyeHb BOIPOCOB K IK3aMEHY

=

Definition of stress. Stress tensor.

2. Differential equation of equilibrium for element of axially loaded bar. Differ-
ential equation approach for deflections.

Torsion of circular elastic bars: angle-of-twist and shear stresses calculation.
Differential equation approach for torsion problem.

Elastic flexure formula. Compatibility condition and calculation of normal stresses
in pure bending.

6. Differential equations of equilibrium for a beam element.

7. Differential equation of elastic curve and related boundary-value problems.

8
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o

. Mathematical model of one- and two-parametric elastic foundations.

Boundary value problems for a beam on elastic foundation.

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

11. Laplace direct and inverse transform. Basic properties of Laplace integral
transform.

12. Application of Laplace transform to the boundary value problem for a finite
and semi-infinite beams.

13. Application of Laplace transform to the boundary value problem for a beam
on elastic foundation.

14. Fourier direct and inverse transform. Basic properties of Fourier integral
transform.

15. Vertical deflections of an infinite beam on elastic foundation.

16. Application of Fourier transform to the one-dimensional wave equation.

17. Fourier series. Basic properties of Fourier series.

18. Applications of Fourier series to the wave equation.

19. Wave motion on an interval. Non-homogeneous wave equation.

20. Vibrations of a rectangular plate.
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21. Application of Fourier transform to the heat equation.

22. Hankel integral transform: definition and basic properties.

23. Free vibration of a large circular membrane.

24. Steady temperature distribution in a semi-infinite solid with a steady heat
source.

25. Axisymmetric biharmonic equation.

26. Behaviors of viscoelastic material. Creep test of a viscoelastic rod. Creep
compliance. Stress relaxation.

27. Maxwell model, Kelvin-Voigt model, Zener model for a viscoelastic material.

28. Boltzmann superposition principle.

29. Generalized Kelvin—Voigt and Maxwell models with n elements.

30. Collocation method.

31. Integral least squares method.

32. Galerkin method.
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IMPOTOKOJI COI'JIACOBAHUSA YUYEBHOM MIPOTPAMMBI YO

Hassanme  juc- | Hasanume  Ka- | [Ipeutoxenus o0 u3- Pemienue, MpuHS-
[UIUIMHBL, C KO- | Geaphl MEHEHUsX B coflepKa- | Toe  Kadenpoi,
TOpO#l TpebyeTcs HUK y4eOHOM Impo- pa3paboTaBIei
corjacoBaHue rpaMMBI 110 U3y4aeMol | yueOHyl0  Tpo-
yuyeGHOl aucuumiiHe | rpammy (C ykasa-
HUEM JaHbl U HO-
Mmepa r[pOTOKOJIa)1
IUCLUIIMHA — HE

TpebyeT coriaco-
BaHMUS

3aBeyronuii kKadeapoi TEOPETUIECKON 1
IIPHUKJIaIHON MEXaHUKU

1-p ¢huz.-Mar. HayK,

npodeccop
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JOINOJIHEHHUSA U UBSMEHEHMUS K YUYEBHOM TIPOI'PAMME
11O U3YYAEMOHU YUEBHOU JTUCIIMIIJIMHE
Ha / Y4eOHbIi roj

NoNe J1OTOJIHEHNST 1 U3BMEHEHUS OcHoBaHue
11

VYyebHas nporpaMma rnepecMoTpeHa u 0100peHa Ha 3aceTaHuu Kadeapbl
(mpotokomn Ne oT 202 1.)

3aBenytomuii kadenpoit

YTBEPXJAIO
Jekan dakynbrera
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