OITMC HABYAJIBHOI JUCITATIJITHA
«byoieenvna mexanika»
ons 19, 192 «byoisHuymeo ma yusinbHa iHHCeHepisny
Kon: 7111 010-012
HasBa: byodisenvna mexanika
Tun: 0606 ’s13x08uti
PiBenb BUIIOI ocBiTH: [ (Oakaraspcwkuii)
Pik HaBYaHH$, KOJIM PONOHYETHCA IMCHHUILTIHA: 3

CemecTp, K0JIM BUBYAETHCS AUCHMILIIHA: 5
KisnbkicTs BcranoBiaennx kpeautie EKTC: 3
IIpizBuine, iHiniagam JeKkTOpa/JIeKTOPiB, HAYKOBHI CTYNiHb, IOCAAA:
Tpau B.M., 0okmop mexniyHux Hayk, npoghecop, 3aeioyeay Kageopu .
9. Pe3ynbTaTu HABYAHHA: NiC/IA GUEYEHHS OUCYUNITHU CIMYOeHM NOBUHEH OYMuU 30amHUM.
«  BUKOHY8AMU [HIHCEHEPHI PO3PAXYHKU HA MIYHICMb | HCOPCMKICMb KOHCMPYKYiU 6yodigens U
Cnopyo npu cmamuyHit Oii 3068HIUHIX NPOCMUX | CKIAOHUX HABAHMANCEHD,
«  CAMOCMIlHO NPay8amu HA0 BUBUEHHAM CKIAOHUX NUMAHb KYPCY 3d PEKOMEHO08AHOI0
Aimepamypoio ;
« BUKOpUCMOBY8aAMU, 6 OOCMAMHIU Mipi, KOMN'IOMepHi MexHON02l npu 30iUCHEHH]
IHJICEHEPHUX PO3DAXYHKIE.
10. ®opmu oprauizamii 3aHATh: J1eKyii, NPaKmMuyHi 3aHAmmsi, 1a00PAMOPHI 3aHAMMS,
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KOHMPOJIbHI 3aX00U 6 8U2A0T MeCMy8aHHs I NPO8EOeHHs. MOOYIbHUX KOHMPOILHUX pOOim,

| camocmitina poboma.

11. e« Incuuniiizy, o nepeayrTh BUBYCHHIO 3a3HAYEHOI JMCIMILIIHNA: meopemuyna
MexaHiKa, onip mamepianie.
« JlucuMmiaiHM, 110 BHMBYAKTBHCH CYNYTHBO i3 3a3HAYeHOK [JHMCHHUILIIHOIO (3a
HeOoOXiAHOCTI): meopemuuna mexauixka, onip mamepianie.

12. 3mict Kkypcey:
Tema 1.1. Cmpyxmypuuu awnaniz. OcuosHi cinomezu ma npunyujenus. Cunogi ma KiHeMamuuHi
xapakmepucmuxu 8 ’‘szeti. CmamuyHo usHauui cucmemu ma cnocodou ix ymeopenns. Cmamuyno
HegusHauHi cucmemu. Dopmynu 01 GU3HAUEHHS Kilbkocmi 3aueux 6’sazeu. Mummeso 3MiHHI
cucmemu, ix osHaxu. OCHOBU KIHEMAMUYHO20 AHANIZY NPOCMOPOBUX CIEPHCHEBUX CUCTNEM.
Tema 1.2. Ananimuuni memoou po3paxyuky ¢epm. Memoo eupizanus 8y31i6, 1020 YACMKOSI
sunaoxu. Memoo HackpisHux nepepizié (4acmko8i BUNAOKU - CHOCOOU MOMEHMHOI MOYKU Mma
npoexyiu). AHaniz Hanpyiceno2o cmamny npocmux OanlouHux gepm.
Tema 1.3. Ocnou cmamuyHo20 pPO3PAXYHKY NPOCMOPOSUX UIAPHIPHO-CIMEPICHEGUX CUCTEM
Teopemuuni ocnosu. Cucmema nosnadenv. Cnocodbu 6usHaueHnHs 3ycuiv 6 cmepxcuax. llepesipka
NPABUNLHOCMI 3HAUOEHUX 3VCUTb.
Tema 1.4. 3naxooocenns peaxkyiil 8 ‘szetl cCMamuiHo 8USHAYHUX pam ma 6anok. TeopemuuHi OCHOBU.
Dopmu 3anucy pienaHb pienosacu. Ocobausocmi pobomu ma po3paxyHKy 6azamo NpOSiHHUX
cmamu4no susHauynux oanox. basoei cxemu pam. Ymeopenns ma po3spaxyHox CKIAOHUX PAM.
Tema 1.5. Buympiwni 3ycunns 6 nepepizax pam. Pozkpumms pamu 8 CULOBOMY
BIOHOWEHHI. 32uHarouull MOMeHm, nonepeyHa ma noz006dxcHs cunu. Ilobyoosa ix entop. OcHOBHI
3axonomiprnocmi. [lepesipku npasunrbrocmi nobyoosu entop.
Tema 1.6. Jlinii ennuey npocmux 6anox. Po3paxymku 3a 00nomoeorw NniHili 6nIuU8y Ha Hepyxome
HABAHMAICEHHS.
Tema 2.1. Busuauenns nepemiwjeHv 6i0 cunosoi 0ii. Heobxionicmv 6usHaueHHs nepemiujets.
Ipunyun moorciueux nepemiuyeHv nNo IOHOUWIEHHIO 00 NPYICHUX cucmeM. Y3azcanvHewi cunu ma
nepemiwgertss. OcHosHi meopemu 0y0i6el1bHOI MEXAHIKU.



Tema 2.2. Inmeepan Mopa. Ilpuknao eusnauenHs nepemiwjesv 8i0 cunosoi Oii. Texnixa eusHayeHHs
nepemiwensb. Ymeopenns oounuunux cmanis. @opmynu Bepewacina ma Cimncona. Obmedscenus Ha
suUKopucmanus yux gopmyn. Ilpuxknaou ix payionaibHo20 UKOPUCMAHHSL.

Tema 2.3. Osnaxu kinemamuuuux Oiu. IlepemiwenHs 6 cmamuyHO BUHAYHUX CUCNEMAX 60
Kinemamuunux Oil. Po36 ’sa3yeanus ceomempuyHux 3a0ay memooamu 6y0i6eibHOi MeXaniKu.

Tema 3.1. Ocnosu memoody cun. Ocnosna cucmema. Kanouiuni piensnus. BuseOenHs KaHOHIYHUX
pisHanb. [106y006a Kinyegoi entopu 32UHAIOYUX MOMEHMIS.

Tema 3.2. Ocobrusocmi po3paxyukie memooom cui. Bubip payionanbHoi ocho6Hoi cucmemu.
Ilo6yoosa entop nonepeunoi ma no30082cHvoi cun. Ilepesipku 6 memodi cu..

Tema 3.3. Cymb memoody nepemiugenv. Ocnosna cucmema. Kanouniuni pieusanns. Cmamuunuii cnocio
BUBHAYEHHSL KOehiyieHmie KAHOHIUHUX pi6HsAHb. [Ipuxnad po3paxyHkie CmepicHesux KOHCMPYKYill
MemoOOM nepemiujeHs.

Tema 3.4. Ocnosu memody CKiHYeHUX enemeHmis. J{uckpemua MmooOeib PO3PAXYHKOBOI CXeMu.
36’5130k MemoOy CKIHYUEHUX eleMeHmi8 3 Memooom nepemiwjenv. Mampuyi sxopcmkocmi CKiHUeHUx
eleMeHmis y IOKANbHIl ma 2100aNbHIl CUcmemax KoopouHam.

Tema 3.5. Dopmysanns mampuyi #coOpcmKocmi cKinueHo enemeHmuoi mooeni. Depmosuti cKiHueHul
enemenm. Po3paxynku ¢pepm memooom cKinyeHux eiemenmis.

13. PexoMeHa0BaHi HABYAJLHI BUIAHH:
1. Hopomyk I'. I1., Tpau B. M. byniBensna mexanika / HaBu. nociOnuk. - Kuis: 3MH, 1996. -

520 c.
2. Jopomyk I'. IT., Tpau B. M. OcHoBu 0yaiBenbHOi MexaHiku: Ilinpyunuk. - Pisae YIYBITI,
2003. - 504 c.

3. Hopomyxk I'. I1., Tpaa B. M. ByniBenbHa MexaHika 3 eJIeMEHTaMH KOMIT FOTEpPHUX
texnounoriit: [Tlinpyunuk. - Pisae HYBI'TI, 2005. - 566 c.

4. Hopomyk I'. I1., Tpau B. M. bynisensHa mexanika. [Ipukinanu, 3amadi Ta KOMI FOTEpHI
po3paxynku/ HaBu. mociOnuk. - Pisae HYBI'TI, 2008. - 472 c.

5. baxenor B.A., [lepensmytep A.B., [llumos O.B. byniBensna mexanika. Komm’totepHi
texnosnorii/ [linpyunuk. - K.: Kapasena, 2009. - 696 c.

14. 3anyiaHoBaHi BHAM HABYAJILHOI JiIJILHOCTI TA METOAN BHUKJIAJaHHA:
14 200. nexyitl, 8 200. npakmuunux 3auame, 8 200. 1abopamoprux pobim, 60 200. camocmitinoi
pobomu. Pazom - 90 200.
Memoou: nexyiro “Cmpykmypuuil ananiz ~ npoyumamu K npooiemHy, iHougioyaivbHe HayKogo-
oocnione 3a80anHs « BcmaHo81enHa Hanpys#ceHux Cmanie CMmamuyHo 6USHAYHUX | HeBU3HAYHUX
Gepm i pamy», BUKOPUCMAHHA KOMN IOmepHux npocpam npu euxopucmanui IIK, po3ze ’azok
3a0ay Kypcy 3a 0onomozoio npoepam JIIPA, SCAD.

15. ®opmu Ta KpUTEpii ONIHIOBAHHS:
Ouyintosanns 30iticnioemocs 3a 100-6anvbHoio wKanioro.
ITiocymrosuii konmpons (40 b6anis): ekzamen mecmosuii npomscom i 6 Kinyi 5 cemecmpy.
Tlomounuii koumpoaw (60 6anis): mecmyeanus, camocmitina poboma.

16. MoBa BUKJIAJAHHA: VKPAIHCbLKA.

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



DESCRIPTION OF TRAINING DISCIPLINE

“Building mechanics”
for 19, specialty 192 “Building and Civil Engineering

Code: nn 010-012.

Name: “Building mechanics” .

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

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:

« 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;
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« 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.
* 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. 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. Fundamentals of kinematic analysis of spatial core systems.
Theme 1.2. Analytical methods for calculating trusses. The method of cutting out the nodes, its parts
are 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. Fundamentals of static calculation of spatial hinge-rod systems Theoretical foundations.
The system is cognitive. Methods of determining the forces in the rods. Verification of the correctness
of the found efforts.

Theme 1.4. The need for reactions of 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 1.5. 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 1.6. Lines of influence of simple beams. Calculations using lines of influence on real estate.
Theme 2.1. 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 2.2. 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. Approaches to their rational use.

Theme 2.3. Signs of kinematic actions. Moving in statically determinate systems from kinematic
actions. Solution of geometric problems by the methods of structural mechanics.

Theme 3.1. Fundamentals of the method of forces. The basic system. Canonical equations.
Derivation of canonical equations. Construction of a finite bending moment diagram.

Theme 3.2. Features of calculations by the method offorces. The choice of a rational basic system.
Construction of diagrams of transverse and longitudinal forces. Checks in the method offorces.
Theme 3.3. The essence of the method of displacements. The basic system. Canonical equations.
Static method for determining the coefficients of canonical equations. An example of calculations of
rod designs by the displacement method.

Theme 3.4. Fundamentals of the finite element method. Discrete model of the design scheme. The
connection between the finite element method and the displacement method. Stiffness matrices of
finite elements in local and global coordinate systems.

Theme 3.5. The formation of the stiffness matrix is finished by the element model. The terminal
element. Calculations of trusses by the finite element method.

13. Recommended educational editions:

1. Hopomyk I'. IL, Tpau B. M. ByniBensna mexanika / HaBu. noci6nuk. - Kuis: I3MH, 1996. -
520 c.

2. Hopomyxk I'. I1., Tpau B. M. OcHoBu OyniBenbHOi MexaHiku: [ligpy4yauk. - PiBHe
YAYBITI 2003.-504 c. y

3. Hopomyk I'. II., Tpau B. M. byniBenbHa MexaHika 3 eJIeMEHTaMH KOMIT FOTEPHHUX
texuosoriit: [Tinpyunuk. - PiBae HYBI'TI, 2005. - 566 c.

4. Hopomyk I'. I1., Tpau B. M. BynisenpHa mexanika. [Ipukinaau, 3agadi Ta KOMIT FOTEpPHI
po3paxynku/ HaBu. mocionuk. - Pisae HYBI'TI, 2008. - 472 c.

5. baxenoB B.A., Ilepensmytep A.B., [lInmos O.B. Bynisensna mexanika. Komn’otepHi
texnouorii/ Ilinpyunux. - K.: Kapasena, 2009. - 696 c.

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

14 hours of lectures, 8 hours. practical lessons, 8 hours. laboratory work, 60 hours. independent
work. Total - 90 hours.

Methods: lecture "Structural analysis" is read as a problematic, individual research project
"Establishment of stressed states of statically outstanding and indefinable farms andframes", use of a
personal computer (PC), solution of course problems with the help of LIRA, SCAD programs.

15. Forms and criteria for evaluation:

The evaluation is carried out on a 100-point scale.
Final control (40 points).: oral examination at the end of the 3rd semester.
Current control (60 points): testing.

16. Language of instruction: ukrainian.

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



