OIMUC HABYAJIBHOI
JAUCHHUIIJITHA
«byoisenvna mexanixa (cneuianvHuil Kypc)»
ons 19, 192 «byodienuymeo ma yueinbHa iHiceHepisny,
oceimubo-npogeciinoi npoepamu «byoienuymeo ma yuginvHa
inoicenepis (Ilpomucnose ma yuginvhe O6yOiGHUYMBO)»

Kon: 1111 053-1111 067

Ha3sBa: byodisenvrna mexanixa (cneyianvuuii Kypc)

Tun: 0606 ’sa3x06uti

PiBenb BUIIOI OcBiTH: [ (baxkanaspcvkuii)

Pik HaBYaHHS, KOJIM PONMOHYETHCSH JUCUMILTIHA: 3

CemecTp, KOJIM BUBYAETHCS JUCHMILIIHA: 6

Kinbkicts BecranoBsaennx kpeautiB EKTC: 5

IIpizBuie, iHiniaau JeKTOPa/JIeKTOPiB, HAYKOBHUI CTYNIHb, IOCAAA:

Tpau B.M., 0okmop mexuiunux HayK, npogecop, 3ag8ioysay kageopu .

Pe3yabTaTi HABYAHHSA: NiC/IA 8UGUEHHS OUCYUNTIHU CIYOEHm NOGUHEH OYMU 30AMHUM:

«  BUKOHYBAMU [HHCEHEPHI PO3PAXYHKU HA MIYHICMb [ HCOPCMKICMb KOHCMPYKYiu 6)0iéens i
Cnopyo npu cmamuyHit Oii 308HIUHIX NPOCMUX | CKIAOHUX HABAHMANCEHD,

«  CaMOCMINHO Npayo8amu HAO BUBYEHHAM CKIAOHUX NUMAHb KYPCY 3d PEeKOMEHOOBAHONO
Aimepamyporo.

« GUKOpUCMOBYS8AMU, 6 OOCMAMHIU MIpi, KOMU TOMEpHi MexXHON02l npu 30ilUCHEeHH]
IHJICEHEPHUX PO3DAXYHKIE.

10. Dopmu opranidauii 3aHATb: J1eKkyii, NPAKMUYHI 3aHAMMS, J1AOOPAMOPHI 3AHAMMS,
KOHMPOAbHI 3aX00U 8 8UNA0T MeCMYB8AHHS | NPOBEOeHHsT MOOYIbHUX KOHMPOJbHUX podim,
camocmitina poooma.

11. e Iucuuniinm, 1o nepeayroTb BUBYEHHIO 3a3HAYEHOI JUCHHUILIIHU: meopemuyHa

MexaHixa, onip mamepianis, 6y0iselibHaA MEXAHIKA.
« JlucuuMiuliHM, 0 BHMBYAKTHCH CYNYTHbO i3 3a3HAYEHOKW JIUCUUILIIHOK (32
HeoOXiaHOoCTi): OydisenvHa mMexanika.
12. 3mict Kypcey:
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3arajibHi piBHSIHHA Oy/AiBeJIbHOI MEXaHIKHU
Tewma 1.1. PiBHsIHHS piBHOBAru il HAUTIPOCTIIIMX KOHTUHYATBHUX CHCTEM.
Tema 1.2. 'eomeTpuyHi Ta Gi3W4HI CIiBBITHOIICHHS A5 HAWIPOCTIIINX KOHTUHYAIbHUX CUCTEM.
Tema 1.3. Craruko-reomerpuuna aHaiuoria.  [Ipukmagum  po3paxyHKY — HaWIpOCTILIMX
KOHTHHYaJIbHUX CHCTEM.
Tema 1.4. Ilpuknanu po3paxyHKiB KOHTHHYaJIbHUX CHCTEM.
CTiliKiCTh CTepKHEBHX CHCTEM
Tema 2.1. OCHOBHI MOHATTS PO3paxXyHKIB Ha CTIHKiCTh. CTaTUYHUIN, EHEPreTUYHUIN Ta JUHAMIYHUN
METOJH PO3pPaxyHKiB Ha CTIUKICTb.
Tema 2.2. Tlo3goBxHbo-TIONepeunnit 3ruH. [udepeniiaapbae piBHSAHHA. PO3B’S30K pIBHAHHS Yy
(dhopmi METOTy MOYATKOBHUX ITapaMeTpiB.
Tewma 2.3. CyTh MeTOIY IEPEMIIIICHB.
Tema 2.4. OcHOBU PO3paxyHKIB paM Ha CTIWKICTh MeTOAOM mepeMimeHb. [Ipunymenns. Tumosi
emtopu. KanoHniuHi piBHsSHHSA. CTaTMYHWNA METOJ] BU3HAYCHHS KOE(DIIIEHTIB KAaHOHIYHUX DPIBHSHD
CTIMKOCTI.
OcCHOBM IMHAMIKH CTeP/KHEBUX CHCTEM
Tema 3.1. Yucno cryneniB auHamidHoi BimbHOCTI. [lpuHimmn J[’amamOGepa. Ilpsima ta obepHena
(dbopmH cuUCTEM PIBHSHD PYXY.
Tema 3.2. BnacHi (BiIbHI) KOJMBaHHS CUCTEMH 13 CKIHYEHUM YHUCIIOM CTYIEHIB BiUIbHOCTI. BiacHi
YacTOTH Ta BIANOBIAHI iM (hOpMU BUIBHUX KONMHMBaHb. OPTOrOHAIBHICTH (HOPM BIIACHUX KOJIUBAHb.
Tema 3.3. lin Ha cucTeMy 13 CKIHYCHHM CTYIIEHEM BIILHOCTI BiOpaIriiiHOro HaBaHTa)KCHHS.
[Tpukiaa qTMHaAMIYHOTO PO3PaXyHKY PAMH.



Tema 3.4. BmacHi KoOIWMBaHHS CHCTEMH 3 OJHHM CTYIIEHEM BUIBHOCTI 3 ypaXyBaHHSIM
CHJI OTIOpPY. XapaKTePUCTHKH 3aTyXaHHSI.

Tema 3.5. Peakiiisi cucTeMH 3 OJIHUM CTYIEHEM BUIBHOCTI 3 YpaxyBaHHSAM CHJI ONOpPY Ha JOBLIbHE
CHJIOBE HAaBAaHTAXXCHHA. PeakIlis cucteMu Ha Jil0 PalTOBO NMPUKIAACHOI cuiu. Peakiis cucremMu Ha
ylnapHe HaBaHTaxeHHs. KoeilieHT TUHAMIYHOCTI.

Tema 3.6. Peaxuist cucteMu 3 OTHUM CTYIIEHEM BUIBHOCTI 3 ypaxXyBaHHSIM CHJI ONOpY Ha BiOpariiiHe
HaBaHTaxeHHs. KoedilieHTH TUHAMIYHOCTI.

Tema 3.7. Jlunamika CcHCTeM 3 pO3MOAUIEHOI0 Macow. KoiuBaHHS CHCTEM 13 HECKIHYEHHO
BEJIMKMM YHCJIOM CTYIIEHIB BIJILHOCTI.

13. PexoMeHI0BaHI HABYAJLHO-METOANYHI BUJIAHHA:
1. Hopomyk I'. II., Tpau B. M. bynisenbna mexanika / HaBu. mocionuk. - Kuis: I3MH, 1996. -

520 c.
2. Jopomyk I'. I1, Tpau B. M. OcHoBu OyaiBensHOi MexaHiku: [linpyunuk. - PiBne YIYBITI,
2003. - 504 c.

3. Hopomyk I'. I1., Tpau B. M. ByniBenpHa MexaHika 3 eJIeMEHTaMU KOMIT FOTEPHUX
texnouorii: [linpyunuk. - Piue HYBI'TI, 2005. - 566 c.

4. Jopomyk I'. IT., Tpau B. M. byniBensna mexanika. [Ipuknanu, 3amadi Ta KOMIT FOTEpHI1
po3paxynku/ HaBu. mocionuk. - Pisne HYBI'TI, 2008. - 472 c.

5. baxenos B.A., [lepensmytep A.B., lllumos O.B. bynisensna mexanika. Komm roTepHi
texnounorii/ [Tlinpyunuk. - K.: Kapasena, 2009. - 696 c.

14. 3an1anoBaHi BUAM HABYAJLHOI JiJILHOCTI TA MEeTOAM BHUKJIANAHHS:

30 200. nexyiu, 14 2o00. npakmuunux 3auams, 10 200. nabopamopuux pobim, 72 200.
camocmitinoi pobomu, inousioyaivra poboma — 24. Paszom - 150 200.

Memoou: nexyito « OCHO8HI noussmms po3paxyHkie Ha cmivkicms. CmamuyHull, eHepeemuyHull
ma OUHAMIYHUL MemoOU PO3PAXYHKI6 HA CMIUKICMbY Npoyumamu sK npooiemMHy, GUKOPUCMAHHS
nepconanvrozo komn'romepa (IIK), poseé’szox 3adau xypcy 3a donomoeorw npoepam MUPAX,
JIUPA, SCAD.

15. ®opmmu Ta KpuUTEpil ONIHIOBAHHSA:

Ouintosanns 30iticnioemocs 3a 100-6anvbHoio wKanoro.

ITiocymrosuii konmponw (40 6anis): 3anik 6 Kinyi 6 cemecmpy.

Tlomounuii koumpoaw (60 6anis): mecmyeanus, camocmitina poboma.

16. MoBa BUKJIAJaHHA: YKPAIHCHKA.

3aBimyBad kadeapu Tpau B.M., a1.1.H, mpodecop



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

Code: nn 053-nn 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: 6

Number of ECTS credits established: 5

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:

« perform engineering calculations for the strength and rigidity of structures in buildings and
structures under the static action of external simple and complex loads;

« 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. -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.
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12. Course content:
General equations of structural mechanics

Theme 1.1. Equalization of equilibrium is for the simplest konmuHnyanoHux systems.

Theme 1.2. Geometric and physical relations for the simplest continuum systems.

Theme 1.3. Static-geometric analogy. Examples of calculation of the simplest continuum systems.
Theme 1.4. Examples of calculations of continuum systems.

Stability of rod systems

Theme 2.1. 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 the initial parameter method.

Theme 2.3. The essence of the displacement method.

Theme 2.4. Fundamentals of frame stability calculations using the displacement method.
Assumptions. Typical diagrams. Canonical equations. Static method for determining the coefficients
of canonical stability equations.

Fundamentals of dynamics of rod systems

Theme 3.1. Number of dynamic degrees of freedom. D'Alembert’s principle. Direct and inverse forms
of systems of equations of motion.

Theme 3.2. Natural (free) oscillations of a system with a finite number of degrees of freedom. Natural
frequencies and their corresponding forms of free oscillations. Orthogonality of forms of natural
oscillations.



Theme 3.3. Action on a system with a finite degree of freedom of vibration loading. Example of
dynamic calculation of a frame.

Theme 3.4. Natural oscillations of a system with one degree of freedom taking into account
resistance forces. Damping characteristics.

Theme 3.5. Reaction of a system with one degree of freedom, taking into account the resistance
forces, to an arbitrary force load. Reaction of the system to the action of a suddenly applied force.
Reaction of the system to an impact load. Dynamic coefficient.

Theme 3.6. Response of a system with one degree of freedom taking into account the resistance
forces to a vibration load. Dynamic coefficients.

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

13. Recommended educational editions:
1. Hopomyk I'. I1., Tpau B. M. bynisensna mexanika / HaBu. nociOnuk. - Kuis: 3MH, 1996.
-520 c. ”?
2. Jopomyk I'. I1., Tpau B. M. OcHoBu OyaiBensHOi MexaHiku: Ilinpyunuk. - Pisae YIYBITI,
2003. - 504 c.
3. Hopomyk I'. I1., Tpau B. M. ByniBenbHa MexaHika 3 eJIeMEHTaMU KOMIT FOTEPHUX
texnouoriit: [Tlinpyunuk. - Pisae HYBI'TI, 2005. - 566 c.
4. Hopomyk I'. I1., Tpau B. M. bynisensHa mexanika. [Ipukinanu, 3amadi Ta KOMI FOTEpHI
po3paxynku/ HaBu. mociOnuk. - Pisne HYBI'TI, 2008. - 472 c.
5. baxenos B.A., [lepensmytep A.B., lllumos O.B. bynisensHa mexanika. Komm roTepHi
texnouorii/ [linpyunuxk. - K.: Kapasena, 2009. - 696 c.
14. Planned types of educational activities and methods of teaching:

30 hours of lectures, 14 hours. practical lessons, 10 hours. laboratory work, 72 hours.
independent work. Total - 150 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 6 semester.

Current control (40 points): testing.

16. Language of instruction: ukrainian.

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



