OITMC HABYAJIbHOI JUCIUIIJITHA
«byoisenvna mexanixa (cneuianvHuil Kypc)»
ons 19, 192 «byoisnuymeo ma yueinbHa iHX’CeHepisy,
cneyianizayii «IIlpomucioge ma yuginohe OyO0igHUYMBOY (iHmMe2po8ami)

1. Kon: 7111 053-1111 067

2. Ha3Ba: byodisenvra mexarika (cneyianvHutl Kypc)

3. Tun: 0606 ’sa3x06uii

4. PiBenb BUIIOI ocBiTH: [ (Dakanaspcokuii)

5. Pik HaBYaHHS, KOJIM PONOHYETHCH JUCHUIIIHA: [

6. CemecTp, KOJIM BUBYAETHCA JUCHMILTIHA: [

7. KiibkicTs BcTanoBaenux kpeaurtis EKTC: 3

8. IIpizBuIne, iHiiaAM JIEKTOPA/JIeKTOPIB, HAYKOBHIi CTYIiHb, MOCA/IA:

Tpau B.M., ookmop mexniunux Hayk, npogecop, 3a8ioysau kageopu .

9. Pe3yabTaTi HABYAHHS: NiC/1A BUBUEHHS OUCYUNTIHU CIYOEHM NOBUHEH 0YMuU 30aAMHUM.:

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

® camocmiuHo npayoeamu HAO0 GUBYEHHAM CKIAOHUX HUMAHb KYPCY 34 PEKOMeHOO08AHOI0
aimepamypoio.

® guKopucmogygamu, 6 O00CMAmHil  Mipi, KOMN IOmMepHi MexXHON02l npu 30IUCHEHHI
IHJICEHEPHUX PO3PAXYHKIE.

10. Pdopmu oprauizauii 3aHATb: J1exyii, NpPaKmMuuHi 3aHamMmsi, 1aOOPAMOPHI 3AHAMMS,
KOHMPOJIbHI 3aX00U 8 6UeNA0i MeCmy8anHs i Npo8edeHHs MOOYIbHUX KOHMPOIbHUX pobim,
camocmitina poooma.

11. e /lucuumiing, 1m0 mNepelylTh BHBYEHHIO 3a3HAYEHOI AWCHMILVIIHU:  meopemuuHa

MexaHixa, onip mamepianis, 6y0ieeibHa MeXaHiKd.

o JlucuMIUIiHM, 10 BHBYAIOTHCA CYNYTHbO i3 3a3HA4YeHOI JUCHUILIIHOIO (32
HeoOXiHOCTI): onip Mmamepianie (cneyxkypc) i OcHO8U meopii mpydxchocmi ma
NAGCMUYHOCINI.

12. 3micT Kkypcey:

Tema 1.1. Cmpykmypruii  aunaniz. Ocnoeni cinome3u ma npunywenus. Cunosi ma KiHeMamuyui

xapaxkmepucmuxu 6’szetl. CmamuyHo 6usHa4Hi cucmemu ma cnocobu ix ymeopents. Cmamudno

HeguzHauHi cucmemu. Dopmynu 0ns 6U3HAYEHHs KIIbKOcmi 3aueux 6’sazei. Mummeso 3MiHHI

cucmemu, ix O3HAaKU.

Tema 1.2. Ananimuuni memoou po3paxyHxy  epm. Memoo supizanns 8y3nis, 1020 YACMKO8I

sunaoxku. Memoo  HackpizHux nepepizieé (4acmkoei 6UNAOKU - CNOCOOU MOMEHMHOI MOuUKU ma

npoekyil). AHaniz Hanpyiceno2o cmamy npocmux OanlouHux gepm.

Tema 1.3. 3naxoooicenus peaxyiii 8’s3ell CMAMUYHO BUBHAYHUX pam ma oanox. Teopemuuni

ocnosu. Dopmu 3anucy piensanv pisHosazu. (Ocobaueocmi pobomu ma po3paxymky 6azamo

NPORIHHUX CIAMUYHO 8U3HA4YHUX 6anok. bazosi cxemu pam. Ymeopenus ma po3paxynox cKiaoHux

pam.

Tema 1.4. Buympiwmni 3ycunnsa 6 nepepizax pam. Posxpumms pamu 8 CUNOBOMY

8IOHOWeHHI. 32uHaloyuil MOMeHm, nonepeyHa ma no3008dcHs cuu. Ilooyoosa ix entop. OcHo8HI

3axonomiprnocmi. llepesipku npasunibrocmi nobyoosu entop.

Tema 1.5. Busnauenus nepemiwjeHv 6i0 cunosoi 0ii. HeoOXiOHicmb 6U3HAYEHHs NnepemiljeHb.

Ipunyun mooscniusux nepemiujeHb N0 BIOHOUWEHHIO 00 NPYICHUX cucmem. Y3aeanvHeui cuiu ma

nepemiwgerts. OcHosHi meopemu 0y0i6el1bHOI MEXAHIKU.

Tema 1.6. Inmeepan Mopa. Ilpuknao euznauenns nepemiujers 8i0 cunosoi Oii. Texnika susHauenHs

nepemiwensb. Ymeopennsa oounuunux cmanis. Popmynu Bepewazina ma Cimncona. Obmedicenns na

suUKopucmauus yux gopmyn. [lpuxknaou ix payionanibHo20 UKOPUCMAHHSL.

Tema 2.1. Ocnosu memody cun. Ocnogua cucmema. Kanowniuni piensanus. BugedeHns KAHOHIUHUX

pisHanb. [lob6yoosa Kinyegoi entopu 32UHAIOYUX MOMEHMIB.



Tema 2.2. Ocobrusocmi po3paxyukie pam memooom cui. Bubip payionanvroi ocnoenoi cucmemu.
Ilobyoosa entop nonepeuroi ma no3008xcruvoi cun. Ilepesipku ¢ memooi cui.
Tema 2.3. Po3paxyHku cmamuino He8U3HAYHUX ghepm, KOMOIHOBAHUX CUCTHEM.
Tema 2.4. Cymv memooy nepemiwenvb. Ocnosna cucmema. Kanowiumi — pieHsanwus.
Cmamuunuii cnocio eusHavenHs Koe@iyicHmie KAHOHIYHUX PIGHSHb.
Tema 2.5. Pospaxynku cmamuuno HesusHauHux cucmem MemoOooM nepemiljeHb Ha
Kinemamuyni Oii.
Tema 3.1. OcHoéui noHamms po3paxyHkie Ha cmitikicmb. CmamudHul, eHepeemudHut ma
OUHAMIYHULL MEMOOU PO3PAXYHKIE HA CMIUIKICMb.
Tema 3.2. [lo3006scHbo-nonepeunuii 32un. Jlugepenyianvue pisHanus. Po36’a30Kk  piGHAHHA Y
@opmi memody nouamkoux napamempis.
Tema 3.3. OcHnosu po3paxynkie pam Ha cmiukicms memooom nepemiwens. Ilpunywenns. Tunosi
eniopu. Kanoniyni pisnanns. Cmamuyruti Memoo 8UsHaA4eHHs KoeqiyicHmie KaHOHIYHUX PIGHSHb.
Tema 3.4. Yucno cmynenie ounamiunoi ginbnocmi. Ilpunyun J['Anambéepa. Ilpsima ma obepnena
@opmu cucmem pigHAHL PYXY.
Tema 3.5. BnacHi xonueamHs cucmemu i3 CKiHYeHON CMYNIHHIO 8ilbHOCmI. BracHi ywacmomu ma
8I0N0GIOHI iM hopmu sinbHUX KoIUBAHL. OPMOCOHANLHICMb POPM 8IACHUX KOIUBAHD.
Tema 3.6. Jlin na cucmemy i3 CKiHUeHUM CMYNEHeM GLIbHOCMI BiOPAYIIHO2O HABAHMANCEHHSL.
IIpuxnao ouHamiuHo2o po3paxyHKy pamu.
Tema 3.7. Bracui konueanusa cucmemu 3 OOHUM CMYNEHeM BLIbHOCMI 3 YPAXYBAHHAM CUL Mepmsl.
Xapaxmepucmuku 3amyxanHus.
Tema 3.8. Peakyia cucmemu 3 00HUM CyNneHeM 8LIbHOCMI 3 YPAXY8aAHHAM CUJL Mepms Ha 008LIbHe
cunoge Hasanmaoicenns. Peaxyis cucmemu na 0ito panmoeo npuxnadenoi cunu. Peaxyis cucmemu
Ha yoapue Hasaumadcenns. Koegiyicnm ounamivnocmi.
Tema 3.9. Peaxyis cucmemu 3 OOHUM CHMIYNEHeM GIILHOCMI 3 YPAXY8AHHAM CUN Mepms Ha
sibpayitine Hasanmadyicenus. Koeghiyienmu ounamiunocmi.
13. PexoMeH10BaHi HABYAJILHI BUTAHHSA:
1. Hopomyk I'. I1., Tpau B. M. bynisensna mexanika / HaBu. nmocionuk. — Kuis: I3MH, 1996.
—520c.
2. Jopomyk I'. II., Tpau B. M. OcHoBu OyniBenbHoi MexaHiku: Ilizpyunuk. — PiBHe
YAVYBITI, 2003. - 504 c.
3. Hopomryk I'. II., Tpau B. M. ByniBenpbHa MexaHika 3 eJIEMEHTaMU KOMII FOTEPHUX
texnounoriit: [Tlinpyunuk. — Pisae HYBI'TI, 2005. — 566 c.
4. Jopomyk I'. II., Tpau B. M. byniBensna mexanika. [Ipuxnaam, 3agadi Ta KOMIT I0TEpHI
po3paxynku/ HaBu. mocionuk. — Pisne HYBI'TI, 2008. — 472 c.
5. baxenoB B.A., Ilepensmytep A.B., llumos O.B. byniBensHa mexanika. Komm’roTepHi
texnouorii/ [Tinpyunuk. — K.: Kapasena, 2009. — 696 c.
14. 3an1anoBaHi BUAM HABYAJLHOI JiJILHOCTI TA MEeTOAM BUKJIANAHHSA:

22 200. nexyiu, 8 200. npakmuyHux 3aHsamy, 6 200. 1abopamopuux pooim, 54 200. camocmiinoi
pobomu. Pazom — 90 200.

Memoou: nexyito « OCHOBHI NOHAMMSL PO3PAXYHKI6 Ha cmitikicmb., Cmamuunuil, eHepeemudHull
ma OUHAMIYHULL MemOoOU PO3PAXVHKIE HA CMILIKICMbY NPOYUMAmu AK NpoOiemMHy, GUKOPUCMAHHS
nepconanvrozo komn'romepa (1K), poszs’szox 3adau xkypcy 3a oonomoeor npoepam MUPAXK,
JIMPA, SCAD.

15. ®opmu Ta KpuTepii ONIHIOBAHHSA:

Oyiniosanns 30iticnioemocs 3a 100-0anvhoio wKanoiwo.
ITiocymrosuti koumponw: 3aiK 6 Kinyi 1 cemecmpy.
Iomounuti xonmpons (100 6anig): mecmyeanms.

16. MoBa BUKJIQIaHHSA: VKPAIHCLKA .

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



DESCRIPTION OF TRAINING DISCIPLINE
“Building mechanics (special course)”
for 19, specialty 192 "Building and Civil Engineering”
specializations "Industrial and civil construction” (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: [

. Semester, when the discipline is studied: /

. Number of ECTS credits established: 3

. Surname, initials of lecturer / lecturers, academic degree, position:
Trach V.M., doctor of technical sciences, professor, head of the department .

. Learning outcomes: after studying the discipline, the student should be able to:
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;
e 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.

¢ Disciplines studied in parallel to this discipline (if necessary): resistance of materials

(special course) and the foundations of the theory of elasticity and plasticity.

AN B WN -

o

12. Course content:

Theme 1.1. Structural analysis. Main hypotheses and assumptions. Power and kinematic
characteristics of bonds. Statically outstanding systems and ways of their formation. Statically
indeterminate systems. Formulas for determining the number of unnecessary links. Instantly
variables of the system, their signs.

Theme 1.2. Analytical methods for calculating trusses. The method of cutting out knots, its
particular cases. The method of cross-sections (special cases are the methods of the moment point
and projections). Analysis of the stress state of simple girder trusses.

Theme 1.3. 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 1.4. Internal forces in the cross-sections of frames. The opening of the frame in force.
Bending moment, transverse and longitudinal forces. Construction of their diagrams. Basic
regularities. Checks for the correct construction of diagrams.

Theme 1.5. Determination of movement from force. The necessity of determining the displacements.
The principle of possible displacements with respect to elastic systems. Generalized forces and
displacements. Basic theorems of structural mechanics.

Theme 1.6. The Moral Integral. An example of determining the movement from the force. The
technique of determining the displacements. Formation of single states. The Vereshchagin and
Simpson formulas. Restrictions on the use of these formulas. Examples of their rational use.

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. Calculations of statically indeterminate trusses, combined systems.
Theme 2.4. The essence of the method of displacements. The basic system. Canonical equations.
Static method for determining the coefficients of canonical equations.
Theme 2.5. Calculations of statically indeterminate systems by the displacement method on
kinematic actions.
Theme 3.1. Basic concepts of stability calculations. Static, energy and dynamic methods of stability
calculations.
Theme 3.2. Longitudinal-transverse bending. Differential equation. Decision equations in the form
of a method of initial parameters.
Theme 3.3. Fundamentals of the calculation of frames for stability by the displacement method.
Assumption. Typical diagrams. Canonical equations. Static method for determining the coefficients
of canonical equations.
Theme 3.4. The number of steps of dynamic freedom. The D'Alembert principle. Direct and inverse
forms of systems of equations of motion.
Theme 3.5. 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 3.6. Influence on a system with a finite degree of freedom of vibration load. An example of a
dynamic frame calculation.
Theme 3.7. Own oscillations of the system with one degree of freedom with allowance for frictional
forces. The attenuation characteristics.
Theme 3.8. 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 3.9. The reaction of a system with one degree of freedom, taking into account the frictional
forces on the vibrational load. Coefficients of dynamism.
13. Recommended educational editions:
1. Hopomyk I'. I1., Tpau B. M. Bynisenpna mexanika / Hasa. mocionuk. — Kuis: I3MH, 1996.
-520c.
2. Hopomyk I'. II., Tpau B. M. OchHoBu OymiBenpHOi MexaHiku: [linpyunuk. — PiBHe
YIVYBITI 2003. — 504 c.
3. Hopomyk I'. II., Tpau B. M. byniBenpHa MexaHika 3 €JIIEMEHTaMH KOMII IOTEPHHUX
texnounorii: Ilinpyunuk. — Pisae HYBI'TI, 2005. — 566 c.
4. JHopomyk I'. II., 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., lllumor O.B. byniBenrHa mexanika. Komm roTepHi
texnouorii/ [Tinpyanuk. — K.: Kapasena, 2009. — 696 c.
14. Planned types of educational activities and methods of teaching:

22 hours of lectures, 8 hours. practical lessons, 6 hours. laboratory work, 54 hours.
independent work. Total - 90 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 1 semester.

Current control (100 points): testing.

16. Language of instruction: ukrainian.

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



HauioHanbHwWi yHiBEPCKUTET
BOAHOro rocnogapcrea
Ta NPUPOAOKOPUCTYBAHHA

AN\ HauioHanbHWUX YHIBEPCUTET
AVAVAYY BOOHOIO rocrnogapcrea
AN\ Ta NPUPOOOKOPUCTYBAHHSA




