OIINC HABYAJIBHOI
JTUCHUILITHA

«byoisenvha mexanika (cneyianbHuil Kypc)»
ona 19, 192 «byodienuymeo ma yuginvHa indceHepisy,
ocgimnvo-npogecitinoi npozpamu « byoienuymeo ma yueinona
inorcenepisn ([lpomucnose ma yusinore 6yOi6HUYmMeE0)»

Kon: 1111 053-1111 067

Ha3sBa: bhyodisenvra mexanixa (cneyianbHuti Kypc)

Tun: 0608 ’sa3xo6utl

PiBenb BUIIOi OCBiTH: [ (OakaraspcoKutl)

Pik HaBYaHHS, KOJIM NPONOHYETHCS AUCHHUILTIHA: 3

CeMecTp, KOJIH BUBYAETHCHA AUCHHUILIIHA: 6

KiabkicTs BeTanoBienux kpeautiB EKTC: 5

IpizBuie, ininiaam jJexkTopa/JeKTopiB, HAYKOBUH CTYNiHb, MOCAAA:

Tpau B.M., ooxmop mexuiunux Hayx, npoghecop, 3asioysay kagpeopu .

Pe3yabTaTi HABYAHHS: NiC/s GUEUEHHS OUCYUNTIHU CIYOeHM NOBUHEH OYmu 30amHUM.

«  BUKOHYBAMU IHICEHEPHI PO3PAXYHKU HA MIYHICMb | JHCOPCMKICMb KOHCMPYKYil 0yoigens u
CROpPYO npu cMamuyHil Oii 308HIUHIX NPOCMUX | CKIAOHUX HABAHMANCEHD,

«  CAMOCMIUHO NPaAyo8amu HAO GUBYEHHAM CKIAAOHUX NUMAHbL KYPCY 3d PEKOMEHOO8AHOIO
Jimepamypoio.

« guKopucmosysamu, 8 OOCMAMHIL MIpi, KOMU OMEPHI MexXHON02l npu 30iUCHEeHHI
IHOICEHEePHUX PO3PAXYHKIE.

10. ®opmu opramizamii 3aHATB: JgeKyii, NPAKMUYHI 3aHAMMs, 1AOOPAMOPHI 3AHAMMS,
KOHMPOJIbHI 3aX00U 8 8u2iidi mecmy8anHs i npoeedeHHs: MOOYIbHUX KOHMPOIbHUX pooim,
camocmitina poboma.

11. e AucuunJinm, mo nepeay0Ts BUBYECHHIO 3a3HA4Y€HOI JUCHUILIIHM: 1Meopemuina

Mexauika, onip mamepianig, 6y0igeibHa MeXaHiKa.
« JlMCUMILUIIHM, W10 BHBYAKTbLCH CYNYTHBO i3 3a3HAYEHOKW [MCUMILIIHOKW (32
HeoOXiIHOCTI): 6yJdisenvHa mexaHika.
12. 3micT Kypcy:

ONoG~wWNE
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3araabHi piBHAHHS OyaiBeJIbHOI MeXaHiKH
Tema 1.1. PiBHAHHS piBHOBaru JJisi HAUOPOCTIIINX KOHTUHYAIBHUX CUCTEM.
Tema 1.2. 'eomeTtpuyHi Ta Pi3UUHI CIIBBITHOMIEHHS AJI1 HAUTIPOCTIIINX KOHTHHYATbHUX CHUCTEM.
Tema 1.3. Craruko-reomerpuyna asajoris. Ilpukimanm — po3paxyHKy — HaWmpocTimmx
KOHTHUHYaJIbHUX CUCTEM.
Tema 1.4. Ilpuknaau po3paxyHKiB KOHTHHYQJTbHUX CUCTEM.
CriiiKicTh CTepKHEBUX CUCTEM
Tewma 2.1. OcHOBHI MOHSTTS PO3paxXyHKIB Ha CTiiKicTh. CTaTWIHMIA, CHEPTETUIHUNA T TUHAMITHHHA
METOJI PO3PaXyHKIB Ha CTIMKICTb.
Tema 2.2. Ilo3nosxkHbo-mionepeyHuii 3ruH. Judepenuianbue piBHAHHA. PO3B’S30K pIBHAHHS Y
(dhopMi MeTOIy TOYATKOBUX MapaMeTpiB.
Tema 2.3. CyTh METOTy ME€pEMIIICHb.
Tema 2.4. OcHOBHM pO3paxyHKIB paM Ha CTIMKICTh MeTOJAOM mepemimiens. [Ipunymenns. Tumosi
emtopu. KaHoHiuHi piBHAHHS. CTaTHYHUI METO]] BH3HAYCHHS KOE(IIIEHTIB KAaHOHIYHUX PIBHSIHb
CTIMKOCTI.
OcHOBM TMHAMIKH CTepKHEBUX CHCTEM
Tema 3.1. Yucno cryneHiB auHamiuHoi BuUtbHOCTI. [lpunnun [[’anmambGepa. [Ipsima Tta obGepHeHa
(dopMu cHcTeM pIBHSHb PYyXY.
Tema 3.2. BnacHi (BiIbHI) KOJMBAaHHS CUCTEMH 13 CKIHUCHUM YHUCJIOM CTYTCHIB BUIbHOCTI. BracHi
YacTOTH Ta BIANOBIIHI iM (hOpMHU BUIbHUX KOIMBaHb. OpTOroHaIbHICTh (POPM BIACHUX KOJIMBAHb.
Tema 3.3. [lin Ha cucTeMy 13 CKIHYEHHMM CTYNEHEM BUIBHOCTI BIOpAIifHOTO HABAHTAKEHHS.
[Ipukinag TMHAMIYHOTO PO3PAXYHKY PaMH.



Tema 3.4. BrnacHi KoJMBaHHS CUCTEMH 3 OJHUM CTYNEHEM BUIBHOCTI 3 ypaXyBaHHSIM
CHJI OTIOpY. XapaKTePUCTUKH 3aTyXaHHS.

Tema 3.5. Peaxinis cucTeMu 3 OJHHM CTYIICHEM BUILHOCTI 3 YpaxyBaHHIM CHJI ONIOPY Ha JOBUIbHE
CIJIOBE HAaBaHTAKEHHs. PeakIlisi cCCTeMH Ha JIif0 PanToBO NMPHUKIAJCHOI CHIH. Peakiis cucremMu Ha
yAapHe HaBaHTa)keHHs. KoedilieHT TUHAMIYHOCTI.

Tema 3.6. Peakuist cuctemMu 3 OTHUM CTYIIEHEM BUTRHOCTI 3 YpaxyBaHHSIM CHJI ONIOPY Ha BiOpartiiiHe
HaBaHTaxeHHs. KoedillieHTH TMHAMIYHOCTI.

Tema 3.7. Jlunamika cucTeM 3 PpO3MOJUICHOK Macor. KonmBaHHS CHCTEM 13 HECKIHUEHHO
BEJTUKHUM YHCIIOM CTYIEHIB BUILHOCTI.

13. PexomeHaoBaHi HAaBYAJILHO-METOAMYHI BUIAHHA:
1. Hopomyxk I'. I1., Tpau B. M. bynienbna mexanika / HaBu. nociOnuk. - Kuis: I3MH, 1996. -

520 c.
2. JHopomyk I'. II, Tpau B. M. OcnoBu OyniBensHo1 Mexaniku: [ligpyunuk. - Pisae Y [VBI'TI,
2003. - 504 c.

3. Hopomyk I'. I1., Tpau B. M. byaiBenbHa MexaHika 3 €JIeMEHTaMU KOMIT FOTEPHHIX
texnouoriit: [linpyunuk. - Pisae HYBI'TI, 2005. - 566 c.

4. Jopomyk I'. I1., Tpau B. M. byniBenbna mexanika. [Ipukiaay, 3a1a4i Ta KOMIT 10TepH1
po3paxynku/ Hapu. mocionuk. - Pisae HYBI'TI, 2008. - 472 c.

5. baxenos B.A., Ilepensmytep A.B., llumos O.B. byxaisensHa Mexanika. KoM’ totepHi
texnouorii/ [linpyunuk. - K.: Kapasena, 2009. - 696 c.

14. 3ansiaHoBaHi BUIM HABYAJIBLHOI JiSVIBHOCTI TA METOAM BUKJIAJAHHS:

30 200. nexyiu, 14 200. npakmuuynux 3awamse, 10 200. nabopamopHux pobim, 72 200.
camocmitiHoi pobomu, iHousioyarvra poooma — 24. Pazom - 150 200.

Memoou: nexkyito « OcHo6HI NOHAMMA po3paxyuKie Ha cmitikicmos. CmamuyHull, eHepeemuyHuLl
ma OUHAMIYHUL MemoOu pPO3PAXYHKI6 HA CMIUKICMbY Npoyumamu sik npooaemHy, 8UKOPUCTIAHHSL
nepconanvroco xomn'tomepa (IIK), poze’szox 3adau Kypcy sa odonomoezor npocpam MHPAX,
JIUPA, SCAD.

15. ®opmmu Ta KpuTepii ONIHIOBAHHA:

Oyiniosanns 30iicuioemobcs 3a 100-6anvroro wkanorw.

ITiocymrosuit konmponws (40 6anis): 3anik 6 kinyi 6 cemecmpy.

Tlomounuit koumponw (60 6anis): mecmysanms, camocmitna poboma.

16. MoBa BUKJQJAAHHS: YKPAIHCbKA.

3aBigyBau Kadeapu Tpau B.M., 1.1.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.

12. Course content:

N GaR~LNE
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General equations of structural mechanics

Theme 1.1. Equalization of equilibrium is for the simplest konmunyanvhux 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. Hopomyxk I'. I1., Tpau B. M. byxisenbna mexanika / HaBu. mocionuk. - Kuis: I3BMH, 1996.
-520 c. 7
2. Hopomyk I'. I1., Tpau B. M. OcHoBu OyaiBenbHOi MexaHiku: [ligpyunuk. - Pisne YIYBI'TI,
2003. - 504 c.
3. Hopomyk I'. I1., Tpau B. M. bByziBenbHa MexaHika 3 €JIeMEHTaMU KOMIT FOTePHUX
texnouorii: [Tinpyuynuk. - Pisae HYBI'TI, 2005. - 566 c.
4. Jopomyk I'. I1., Tpau B. M. byniBenbna mexanika. [Tpukiiagm, 3aaa4i Ta KoMI 10TepHi
po3paxynku/ HaBu. nmociOnuk. - Pisue HYBI'TL, 2008. - 472 c.
5. baxenos B.A., Ilepensmytep A.B., [lumos O.B. byaisensHa mexanika. Kommn’otepHi
texnouorii/ [Tinpyunuk. - 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



