OIINC HABYAJIBHOI TUCITATLIITHA
«byoisenvna mexanika (cneuianvHuil Kypc)»
ons 19, 192 «byodienuymeo ma yueinbHa iHiceHepisny,
cneyianizayii «Mocmu i mpancnopmui myneniy (inmeepoeati)

1. Kon: 7111 053-1111 067

2. Ha3Ba: bydigenvna mexanixa (cneyianoHuti Kypc)

3. Tun: 0608 ’a3x08uii

4. PiBeHb BUIIIOI OCBITH: Oaxanasp

5. Pik HaBYaHH$, KOJIM PONOHYETHCA AUCHHILTIHA: 3, 4

6. CemecTp, KOJIM BUBYAECTHCA AUCHMILTIHA: 6, 7/

7. KiibkicTs BcTaHoBJeHUuX kpeautiB EKTC: 7

8. lpi3Buine, iHiniaJn JeKTOpa/JIeKTOPiB, HAYKOBHii CTYNiHb, OCAA:
Tpau B.M., ooxmop mexniunux Hayk, npogecop, 3agioysau kagheopu .

9. Pe3yabTaTi HABYAHHS: NiC/1A BUGUEHHS OUCYUNTIHU CIYOEHM NOBUHEH 0YMU 30aAMHUM.:

® GUKOHYBAMU [HIHCEHEPHI PO3PAXYHKU HA MIYHICMb [ JHCOPCMKICMb KOHCMPYKYitl 6ydigens i
Cnopyo npu cmamuyHil Oii 306HIUHIX NPOCMUX | CKIAOHUX HABAHMANCEHD,

® camocmiiHo npayloeamu HAO GUBYEHHAM CKIAOHUX HUMAHb KYPCY 34 PEKOMeHOO08AHOI0
Aimepamypoio.

® guKOopucmogygamu, 6 O00CMAmMHIl — MiIpi, KOMN IOmMepHi MexXHON02ll npu 30IUCHEHHI
IHJICEHEPHUX PO3PAXYHKIE.

10. Popmu oprasizanii 3aHATb: Jexkyii, NPaKMuuHi 3aHAMMsA, THOUBIOYANbHI 3A60AHHS,
KOHMPOAbHI 3aX00U Y 8UeAsA0i Mecmy8anHs | NPOBeOeHHs MOOYIbHUX KOHMPOIbHUX POOim
camocmitina poboma.

11. e /lucuumiing, 1m0 mNepeaylOTh BHBYEHHI0 3a3HAYEHOI AWCHMILIIHU:  meopemuuHa
Mexawika, onip mamepianie, 6y0iseibHa MeXaHiKa.

o JlMCUMILIIHM, 110 BHBYAKTHCA CYNYTHHO i3 3a3HAYEHOKW JAUCUUILIIHOKW (32
HeoOXinHoCTi): onip Mmamepianie (cneykypc) 1 OCHO8U meopii npyjscHocmi ma
NAGCMUYHOCINI.

12. 3micT Kkypcey:

Tema 1.1. 3uaxoooicenus peaxyiii 8’szell CMAmMuyHO GU3HAYHUX pam ma Oanox. Teopemuyni
ocnosu. Dopmu 3anucy pisHaub pieHosacu. Ocobausocmi pobomu ma po3paxyHKy 6Oazamo
APOCIHHUX CIAMUYHO 8U3HAYHUX 6anok. basoei cxemu pam. Ymeopenus ma po3paxyHox cKiaoHux
pam.

Tema 1.2. Inmeepan Mopa. Ilpuknad susnauenus nepemiujesb 8i0 cunosoi Oii y mampuuniti ¢popmi.
Texnixa euzHayeHHs nepemiujeHsb. Ymeopenus oOUHUYHUX CIAHIE.

Tema 1.3. Jlinii éniugy onopHux peaxyiii n(pocmux 0Anox.

Tema 1.4. Jlinii énaugy npocmux 0anox. 3HAXOONCEHHS KPUMUUHUX HABAHMANCEHb 3a JIHIAMU
BNIUBY.

Tema 2.1. Ocnosu memooy cun. Ocnosna cucmema. Kanowniuni pisnanus. Buseoenns kanouiunux
pisHans. [106y006a Kinyegoi entopu 32UHAIOYUX MOMEHMIB.

Tema 2.2. Ocobausocmi po3paxynkie pam memooom cui. Bubip payionanbHoi 0CHOBHOI cucmemu.
Ilo6yoosa entop nonepeunoi ma no30062cHboi cun. Ilepesipku ¢ memooi cul.

Tema 2.3. Mampuuna chopma memooy cud.

Tema 2.4. Ocobarugocmi po3paxynkie pam Memooom Cull.

Tema 2.5. Pospaxynku cmamuyHo HEBUHAUHUX (epM, KOMOIHOBAHUX CUCMEM.

Tema 3.1. Cymv memooy nepemiwenv. Tunosi entopu.



Tema 3.2. Memoo nepemiwenv. Payionanvhe 3HAX00CeHHs Koe@iyicHmie i GilbHUX  UleHi8
cucmemu KaHOHIYHUX DIGHAHDb.

Tema 3.3. Pospaxynku cmamuino HEBUHAYHUX CUCTEM MemoOOM NnepemiueHv Ha KiHeMamuyHi
Oii.

Tema 4.1. Pisnsanus pienogazu 0151 HAUNPOCMIUUX KOHMUHYAIbHUX CUCTEM.

Tema  4.2. Teomempuuni  ma Qizuuni  cniggioHoOwleHHs O HAUNPOCMIUUX
KOHMUHYAIbHUX CUCTEM.

Tema 4.3. Cmamuxo-ceomempuuna ananolis. Ilpukniadou  po3paxywky — HAUNPOCMiuUXx
KOHMUHYAIbHUX CUCTEM.

Tema 5.1. OcHnoeui noHamms po3paxyHkie Ha cmitikicmb. CmamudHul, eHepeemudHuti ma
OUHAMIYHULL MEMOOU PO3PAXYHKIE HA CIILIKICMb.

Tema 5.2. [1o300601cHbo-nonepeunuti 3eun. Jughepenyianvhe pieuauns. Po3e’a3ox piensanns y popmi
Memoody NoYamKosUx napamempis.

Tema 5.3. Ocnosu po3spaxynkie pam Ha cmiukicms memooom nepemiwens. Ilpunywenns. Tunosi
eniopu. Kanoniyni pisnanns. Cmamuyruti Memoo 8usHa4eHHsl KoeiyicHmis pigHsHb.

Tema 6.1. Yucno cmynenie ounamiunoi einbnocmi. Ilpunyun J['Anambéepa. Ilpsima ma obepnena
Gopmu cucmem pigHAHL PYXY.

Tema 6.2. BnacHi xonueaumHs cucmemu i3 CKiHYEHON CMYNIHHIO 8ilbHOCmI. BracHi ywacmomu ma
8I0N0GIOHI iM hopmu sinbHUX KOIUBAHb. OPMO2OHANLHICMb POPM BIACHUX KOIUBAHD.

Tema 6.3. Jlin Ha cucmemy i3 CKiHUeHUM CMYNEHeM GLIbHOCMI BiOPAYIIHO2O HABAHMANCEHHSL.
THpuxnao ounamiunuil po3paxyHox pamu.

13. PekoMeH10BaHi HABYAJILHI BUIaHHA:

1. Hopoumyk I'. Il., Tpau B. M. bynisensna mexanika / HaBu. nmocionuk. — Kuis: I3MH, 1996.
—520c.

2. Hopomyk I'. II., Tpau B. M. OcHoBu OyniBenbHoi MexaHiku: Ilizpyunuk. — PiBHe
YAYBITI, 2003. - 504 c.

3. Hopomyk I'. II., Tpau B. M. byniBenpbHa MexaHika 3 €JIIEMEHTaMH KOMII IOTEPHHUX
texnousorii: [linpyunuk. — Pisae HYBI'TI, 2005. — 566 c.

4. Jopomyk I'. II., Tpau B. M. BbyniBenpHa mexanika. [Ipukmanu, 3amadi Ta KOMI IOTEpHI
po3paxynku/ Hasu. mocionuk. — Pisne HYBI'TI, 2008. — 472 c.

5. baxenoB B.A., Ilepensmytep A.B., lllumor O.B. ByniBenrHa mexanika. Komm roTepHi
texnouorii/ [Tinpyunuk. — K.: Kapasena, 2009. — 696 c.

14. 3an1aHoBaHi BUIM HABYAJBLHOI JiJILHOCTI TAa MeTOIH BHKJIAJAHHA:

36 200. nexyit, 38 200. npakmuunux sawsame, 112 200. camocmiunoi pobomu, 24 200.
iHousioyanvti 3a60auns. Pazom — 210 200.

Memoou: nexyito « Ocho6Hi noHamms po3paxyukie na cmitikicmos. Cmamuunuil, eHepeemudHull
ma OUHAMIYHUL MemOoOU PO3PAXYHKI6 HA CMIUKICMbY NpoYuUmamu 5Kk npooiemHy, iHOUBIOYaibHi
3a680aHHs, BUKOPUCMAHHA  nepcoHanvHozo komn'tomepa (IIK), po3zs’sizok  3adau Kypcy 3a
oonomozorw npoepam MUPAX, JIMPA, SCAD.

15. ®opmu Ta KpUTEPii OLIHIOBAHHA:
Ouintosanns 30iticnioemubcs 3a 100-6anvHoio wKanoro.
1Tiocymkosuii KOHmpoas: 3aniK 6 Kinyi 6 cemecmpy.
Tlomounuti koumponw (100 banis): mecmysanms.
ITiocymxosuii koumponw (40 6anis): ycuuii ek3amen 8 KiHyi 7 cemecmpy.
Tomounuii konmpons (60 b6anis): mecmysanHs.
16. MoBa BUKJIAJAHHS: VKPAIHCbKA .

3aBigyBad kadenpu Tpau B.M., n1.1.H, nmpodecop



DESCRIPTION OF TRAINING DISCIPLINE

“Building mechanics (special course)”
for 19, specialty 192 “Building and Civil Engineering”
specializations "Bridges and transport tunnels" (integrated)

. Code: 1111 053-1111 067.
. Name: “Building mechanics (special course)”.
. Type: required.
. Level of higher education: / (Bachelor).
. Year of study, when discipline is proposed: 3, 4
. Semester, when the discipline is studied: 6, 7
. Number of ECTS credits established: 7
. Surname, initials of lecturer / lecturers, academic degree, position:
Trach V.M., doctor of technical sciences, professor, head of the department.
9. Learning outcomes: after studying the discipline, the student should be able to:

L NN AW -

o perform engineering calculations for the strength and rigidity of structures in buildings and
structures under the static action of external simple and complex loads;
o independently work on studying difficult questions of the course on recommended literature;
® use, to a sufficient extent, computer technologies in the implementation of engineering
calculations.
10. Forms of the organization of classes: lectures, practical exercises, individual tasks, control
measures in the form of testing and carrying out modular tests, independent work.
11. e Disciplines that precede the study of this discipline: theoretical mechanics, resistance of
materials, building mechanics.

¢ Disciplines studied in parallel to this discipline (if necessary): resistance of materials
(special course) and the foundations of the theory of elasticity and plasticity.

12. Course content:

Theme 1.1. Finding the reactions of the bonds of statically eminent frames and beams. Theoretical
basis. Forms of recording equilibrium equations. Features of work and calculation of many passing
statically outstanding beams. Basic frame schemes. Education and calculation of complex frames.
Theme 1.2. The Moral Integral. An example of determining the movement from the force in the
matrix form. The technique of determining the displacements. Formation of single states.

Theme 1.3. The lines of influence of the supporting reactions of simple beams.

Theme 1.4. Lines of influence of simple beams. Finding critical loads along the lines of influence.
Theme 2.1. Fundamentals of the method of forces. The basic system. Canonical equations.
Derivation of canonical equations. Construction of a finite bending moment diagram.

Theme 2.2. Features of the calculation of frames by the method of forces. The choice of a rational
basic system. Construction of diagrams of transverse and longitudinal forces. Checks in the method
of forces.

Theme 2.3. The matrix form of the method of forces.

Theme 2.4. Features of the calculation of frames by the method of forces.

Theme 2.5. Calculations of statically indeterminate trusses, combined systems.

Theme 3.1. The essence of the method of displacements. Typical diagrams.

Theme 3.2. The method of displacements. Rational finding of coefficients and free terms of the
system of canonical equations.



Theme 3.3. Calculations of statically indeterminate systems by the method of displacements to
kinematic actions.

Theme 4.1. Equation of equilibrium for simple continual systems.

Theme 4.2. Geometric and physical relations for simple continual systems.

Theme 4.3. Statico-geometric analogy. Examples of calculating the simplest continuum systems.
Theme 5.1. Basic concepts of stability calculations. Static, energy and dynamic methods of stability
calculations.

Theme 5.2. Longitudinal-transverse bending. Differential equation. Solution of the equation in the
form of a method of initial parameters.

Theme 5.3. Fundamentals of the calculation of frames for stability by the displacement method.
Assumption. Typical diagrams. Canonical equations. Static method for determining the coefficients
of equations.

Theme 6.1. The number of steps of dynamic freedom. The D'Alembert principle. Direct and inverse
forms of systems of equations of motion.

Theme c 6.2. Own oscillations of a system with a finite degree of freedom. The natural frequencies
and the corresponding forms of free oscillations. Orthogonality of forms of natural oscillations.

Theme 6.3. Influence on a system with a finite degree of freedom of vibration load. An example is
the dynamic calculation of the frame.

13. Recommended educational editions:

1. Hopomyk I'. I1., Tpau B. M. bynisenpHa mexanika / Hasu. mocionuk. — Kuis: I3MH, 1996.
—-520c.

2. Hopomyk I'. II., Tpau B. M. OchHoBu OymiBenpHOI MexaHiku: [linpyunuk. — PiBHe
YIYBITI 2003. — 504 c.

3. Hopomyk I'. II., Tpau B. M. byniBenpbHa MexaHika 3 €JIEMEHTaMH KOMII IOTEPHHUX
texnousoriit: [Tinpyunuk. — Piae HYBI'TI, 2005. — 566 c.

4. Jopomyk I'. II., Tpau B. M. byniBensna mexanika. [Ipuxnaam, 3agayui Ta KOMIT IOTEpHI
po3paxynku/ HaBu. mocionuk. — Pisne HYBI'TI, 2008. — 472 c.

5. baxenoB B.A., Ilepensmytep A.B., lllumoB O.B. BbyniBensna mexanika. Komm’roTepHi
texnounorii/ [Tinpyunuk. — K.: Kapasena, 2009. — 696 c.

14. Planned types of educational activities and methods of teaching:

36 hours of lectures, 38 hours. practical lessons, 112 hours. independent work, 24 hours.
individual work. Total — 210 hours.

Methods: lecture "Basic concepts of stability calculations. Static, energy and dynamic
methods of stability calculations” is read as a problematic, individual assignments, use of a
personal computer (PC), solution of course problems with the help of MIRAGE, LIRA, SCAD
programs.

15. Forms and criteria for evaluation:

The evaluation is carried out on a 100-point scale.

Final control: test at the end of the 6th semester.

Current control (100 points): testing.

Final control (40 points). oral examination at the end of the 7th semester.
Current control (60 points): testing.

16. Language of instruction: ukrainian.

Head of the Department V.M.Trach, Doctor of Technical Sciences, Professor



