OITMC HABYAJIbHOI JUCIIUIIJITHA
«byoisenvna mexanika (cneuianvHuil Kypc)»
ons 19, 192 «byodienuymeo ma yueinbHa iHiceHepisny,
cneyianizayii «Ilpomucnose ma yuginore OyOi6HUYMEO»

1. Kon: 7111 053-1111 067

2. Ha3Ba: bydigenvna mexanixa (cneyianoHuti Kypc)

3. Tun: 0608 ’a3x08uii

4. PiBenb BUIIOI ocBiTH: [ (bakanaspcovkuti)

5. Pik HaBYaHH$, KOJIM MPONOHYETHCHA IUCHUILTIHA: 3

6. CemecTp, KOJIM BUBYAETHCA TUCHMILIIHA: 5

7. KinbkicTh BcTaHoBJeHuX kpeautiB EKTC: 3,5

8. lpi3Buine, iHiniaJn JeKTOpa/JIeKTOPiB, HAYKOBHii CTYNiHb, OCAA:

Tpau B.M., ookmop mexniunux Hayk, npogecop, 3a8ioysau kageopu .
9. Pe3yabTaTi HABYAHHSIL: NiC/I5 BUGHUEHHS OUCYUNTIHU CIYOEHM NOBUHEH OYMuU 30AMHUM.:

® BUKOHYBAMU THICEHEPHI PO3PAXYHKU HA MIYHICMb I HCOPCMKICMb KOHCMPYKYItl 6yoisens U
Cnopyo npu cmamudtin Oii 308HIUHIX NPOCUX | CKIAOHUX HABAHMANCEHD,

® camMocmilHo Npayoeamu HAO BUBYEHHAM CKIAAOHUX NUMAHb KYPCY 34 DPEKOMEHOOBAHONO
Aimepamypoio.

® guKOpucmogygamu, 6 O0OCMAmHil  Mipi, KOMN IOmMepHi MexHON02l npu 30IUCHEHHI
IHOICEHEePHUX PO3PAXYHKIE.

10. ®opmu oprauizauii 3aHATb: Jgekyii, NpakmuyHi 3aHAMMSA, J1AOOPAMOPHI 3AHAMMA,
KOHMPOJbHI 3aX00U 8 GU2NA0i MeCmy8aHHs i NpoedeHHs MOOYIbHUX KOHMPOIbHUX poOim,
camocmitina poboma.

11. e Jlucumruling, MmO mNepeayTh BHBYEHHIO 3a3HAYEHOI MUCHMIUIIHU:  meopemuyHa

MexaHixa, onip mamepianis, 6y0ieeibHa MeXaHiKa.

o JlMCUMILTIHM, 1[0 BHBYAKTHCA CYNYTHHO i3 3a3HAYEHOKW JAUCUUILIIHOKW (32
HeoOXiHOCTI): onip Mmamepianie (cneyxkypc) i OcHO8U meopii mpyxchocmi ma
NAACMUYHOCMI.

12. 3micT Kkypcey:

Tema 1.1. Pienauns pienosacu 015 HAUNPOCMIiWUX KOHMUHYATbHUX CUCTEM.

Tema 1.2. [eomempuuni ma  i3uuni  cnieiOHOWEeHHs OISl HAUNPOCIUUX KOHMUHYAIbHUX
cucmenm.

Tema 1.3. Cmamuxo-ceomempuuna ananolis. Ilpukniadou  po3paxywky — HAUNPOCMiuux
KOHMUHYAIbHUX CUCTEM.

Tema 1.4. Ilpuxnaou po3paxyHKie KOHMUHYATLHUX CUCTIEM.

Tema 2.1. Cymov memooy nepemiujeHb.

Tema 2.2. OcHoeui noHamms po3paxyHkie Ha cmitikicmb. CmamudHul, eHepeemudHuti ma
OUHAMIYHULL MEMOOU  PO3PAXYHKI8 HA CMIUKICIb.

Tema 2.2. [1o300601cHbo-nonepeunuti 3eun. JJughepenyianvhe pieuanns. Po3e’a3ox piensannus y popmi
Memooy nouamrko8ux napamempie.

Tema 2.4. OcHnosu po3paxynkie pam Ha cmiukicms memooom nepemiwens. Ilpunywenns. Tunosi
eniopu. Kanoniyni pisnanns. Cmamuyruti Memoo 8UsHaA4eHHs KoeiyicHmis pigHsHb.

Tema 3.1. Yucno cmynenie ounamiunoi einbnocmi. Ilpunyun J['Anambepa. Ilpsma ma obepnena
@opmu cucmem pigHAHL PYXY.

Tema 3.2. BnacHi Konu8aumHs cucmemu i3 CKiHYeHOK CMYNIHHIO 8ilbHOCmI. BracHi ywacmomu ma
8I0N0GIOHI iM popmu sinbHUX KOIUBAHb. OPMO2OHATLHICMb POPM BIACHUX KOIUBAHD.



Tema 3.3. [lia wa  cucmemy i3  CKIHYEHUM  CmMYneHeMm GLIbHOCMI  8iOpayitino2o
Hasaumasicenus. Ilpuxnad ounamiunuii po3paxyHox pamu.

Tema 3.4. Bnacui konueanus cucmemu 3 OOHUM CHYNEHEeM GLIbHOCMI 3 YPAXYBAHHAM CUTL MeEPmAL.
Xapaxmepucmuku 3amyxanHs.

Tema 3.5. Peakyis cucmemu 3 0OHUM CIYHEHeM GiIbHOCMI 3 YPAXYBAHHAM CUN MepMs HA O0GLIbHe
cunose nasanmasicents. Peakyia cucmemu na 0ito panmoso npukiadenoi cunu. Peaxyis cucmemu
Ha yoapue Hasanmadicentns. Koeghiyiecum ounamiunocmi.

Tema 3.6. Peaxyis cucmemu 3 OOHUM CHMIYNEHeM BIILHOCMI 3 YPAXY8AHHAM CU Mepms Hd
sibpayitine Hasanmadicenus. Koeghiyienmu ounamiunocmi.

Tema 3.7. /lunamika cucmem 3 po3nodinteHorw macor. Konusawns cucmem i3 HecKiHUeHHO
BENUKUM YUCIOM CYNEHI8 6LIbHOCMIL.

13. PekoMeH10BaHI HABYAJILHI BHIAHHA:

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

2. Jopomyk I'. II, Tpau B. M. OcHoBu OyniBenbHoi MmexaHiku: Ilizpyunuk. — PiBHe
YVBITI, 2003. — 504 c.

3. Hopomryk I'. II, Tpau B. M. byniBenbHa MexaHika 3 eJleMEHTaMH KOMI IOTEPHHX
texnounoriit: [linpyunuk. — Piae HYBI'TI, 2005. — 566 c.

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

5. baxenoB B.A., Ilepensmyrep A.B., llumoB O.B. byniBensna mexanika. Komm’roTepHi
texnounorii/ [Tinpyunuk. — K.: Kapasena, 2009. — 696 c.

14. 3an1aHoBaHi BUAM HABYAJLHOI JiJILHOCTI TAa MEeTOAHM BUKJJIANAHHSA:
24 200. nexyiu, 8 200. NPaKMuyHUX 3aHAMb, 6 200. 1abopamopuux pooim, 67 200. camocmiiuHoi
pobomu. Pazom — 105 200.

Memoou: nexyito « OcHo6Hi noHamms po3paxyukie na cmitkicms. CmamuyHutl, enepeemudHull
ma OUHAMIYHULL MemOoOU PO3PAXYHKIE HA CMIUKICMbY NPOYUMAmu K NpoOLeMHY, UKOPUCMAHHS
nepconanvrozo komn'romepa (IIK), pose’szox 3adau Kypcy 3a oonomozcoio npocpam MUPAXK,
JIUPA, SCAD.

15. ®opmu Ta KpuTepii ONIHIOBAHHS:
Oyiniosanns 30iticnioemocs 3a 100-0anbhoio wKanow.
ITiocymrosuti koumpoas: 3aiK 6 Kinyi 5 cemecmpy.
Iomounuti xonmpons (100 6anig): mecmyeanms.

16. MoBa BUKJIQAAHHSA: VKPAIHCLKA .

3aBigyBad kadenpu Tpau B.M., n.1.H, podecop



DESCRIPTION OF TRAINING DISCIPLINE

“Building mechanics (special course)”
for 19, specialty 192 “Building and Civil Engineering”
specialization “Industrial and civil construction”

. Code: 111 053-1111 067.
. Name: “Building mechanics (special course)”.
. Type: required.
. Level of higher education: / (Bachelor).
. Year of study, when discipline is proposed: 3
. Semester, when the discipline is studied: 5
. Number of ECTS credits established: 3,5
. 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:

NN AW -

e 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 classes, laboratory exercises, control
measures in the form of testing and conducting modular tests, independent work.
11. e Disciplines that precede the study of this discipline: theoretical mechanics, resistance of
materials, building mechanics.
e 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. Equation of equilibrium for simple continual systems.
Theme 1.2. Geometric and physical relations for simple continual systems.
Theme 1.3. Statico-geometric analogy. Examples of calculating the simplest continuum systems.
Theme 1.4. Examples of calculations of continual systems.
Theme 2.1. The essence of the method of displacements.
Theme 2.2. Basic concepts of stability calculations. Static, energy and dynamic methods of stability
calculations.
Theme 2.2. Longitudinal-transverse bending. Differential equation. Solution of the equation in the
form of a method of initial parameters.
Theme 2.4. 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 3.1. The number of steps of dynamic freedom. The D'Alembert principle. Direct and inverse
forms of systems of equations of motion.
Theme 3.2. 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 3.3. Influence on a system with a finite degree of freedom of vibration load. An example is
the dynamic calculation of the frame.



Theme 3.4. Own oscillations of the system with one degree of freedom with allowance for frictional
forces. The attenuation characteristics.

Theme 3.5. Reaction of a system with one degree of freedom, taking frictional forces into account
for an arbitrary force load. The reaction of the system to the action of a suddenly applied force.
Reaction of the system to impact load. The coefficient of dynamism.

Theme 3.6. The reaction of a system with one degree of freedom, taking into account the frictional
forces on the vibrational load. Coefficients of dynamism.

Theme 3.7. Dynamics of systems with distributed mass. Vibrations of systems with an infinitely
large number of degrees of freedom.

13. Recommended educational editions:

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

2. Hopomyk I'. II., Tpau B. M. OcHoBu OymiBenpHOI MexaHiku: [limpyunuk. — PiBHe
YVYBITI 2003. — 504 c.

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

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

5. baxenoB B.A., Ilepensmytep A.B., lllumos O.B. bynisenpHa mexanika. Komm roTephi
texnounorii/ [Tinpyunuk. — K.: Kapasena, 2009. — 696 c.

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

24 hours of lectures, 8 hours. practical lessons, 6 hours. laboratory work, 67 hours.
independent work. Total - 105 hours.

Methods: lecture " Basic concepts of stability calculations. Static, energy and dynamic methods

of stability calculations " is read as a problematic, 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 5th semester.
Current control (100 points): testing.

16. Language of instruction: ukrainian.

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



