OIIUC HABYAJIBHOI JUCHUILJITHA
Bapianiiini MmeToau B po3paxyHkax OyaiBeJIbHUX KOHCTPYKIiii
ona 19, 192 «byoienuymeo ma yusiibHa iHiceHepisiy
cneyianizayis «lIpomucnose ma yuginohe 6y0i6HUYMEOY

1. Koa: 2.1.8;

2. Ha3Ba: «Bapiariiini MeToau B po3paxyHKax Oy/IiBelbHUX KOHCTPYKILD) |
3. Tun: 06086 sa3x06ui;

4. PiBenb BULOI OCBiTH [] (MacicmepcbKuil);

5. Pik HaBYaHH#, KOJIM MPONOHYETHCA IMCHUILIIHA: 5;

6. CemecTp, KOJIM BUBYAETHCA JUCHMILTIHA: [0);

7. KibkicTh BcTanoBJeHux kpeautiB EKTC: 3;

8. [pi3Buine, ininiaan JekTopa/ieKTOPiB, HAYKOBHIi CTYHiHb, mocaga: [ ypmosuii O.1'., KaHO.mexH.HAYK,

ooyenm,

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

® 3anMcaTM OCHOBHi CMiBBigHOWEHHS Teopil NPYXKHOCTI, CHOPMYNtOBAaTU OCHOBHI MOHATTS i rinoTtesn npu
PO3paxyHKY CTEPXKHEBUX KOHCTPYKL Ta NAacTUH;

®  BM3HAYaTM HaMNpPyXeHO-AedOPMOBaHMI CTaH Ta BHYTPILWHI 3ycUANA | NnepemileHHA B NNACTUHAX Ta CTEPXKHEBUX
KOHCTPYKLAX.

10. ®opmu opranizauii 3aHATh: HasUAlIbHE 3AHAMMSA, CAMOCMIUHA POOOMA, NPAKMUYHA NIO20MOBKA,

KOHMPOTbHI 3aX00U;

11. e/lucuunJjiHu, 10 NepeaylTh BUBUYEHHIO 3a3HAYEHOI NMCUMILIIHU: onip mamepianis, OydieenbHa

MexaHiKa, meopis npyACcHOCmiy

12. 3mict kypcey:(nepenik mem)

_ 3micToBwmii Moyb 1. OCHOBHI TEOPETHYHI MOJOKEHHS TEOPil MPY>KHOCTI Ta BapialiiiHi MPUHIIHIIH.

Tema 1. CucreMa piBHSIHB TEOPIl IPYKHOCTI TPHBUMIPHOT'O TBEPIOTO IehOPMIBHOTO Tija.

Tema 2. Bapiamiitna moctaHoBKa 3amad Teopii mpykHocTi. DyHKITIOHAT MMOBHOI eHeprii. BapiamiiHwi mpUHIIATT
Jlarpanxa.

3micToBuii Moaynb 2. Bapianiiini MeToan po3paxyHKy KOHCTPYKIIiH.

Tewma 3. Meton Pita.

Tema 4. Meton byonosa-I"anpopkina.

Tema 5. UncenbHi METOIM PO3B’A3yBaHHS 3a/1a4 Teopii npy>kHOCTi. BapianiiiHo-pi3HUIIEBUI METO.

Tema 6. MeTon CKIHYCHHHX €JIEMEHTIB SK Bapiamidauii Meron. CKIHYCHHHH €JIEeMEHT PO3TITHYTOrO (CTHCHYTOTO)
crepkast. CKIHUCHHUH €JIEMEHT TI0CKoro 3ruHanHs 0anku. [Ipsmokytauii CE miockoi 3amadi.

13. PexoMeH10BaHI HABYAJILHI BUTAHHSA:

1. B.I'.IlickynoB Tta inm. ,,Omip MarepiaiiB 3 OCHOBaMH TEOpii MPYKHOCTI 1 mactuyHocTi”, Yactuna 1,

Kaura 1 «3aranbHi ocHOBHU Kypcy», K.: ,,Bumia mkomna”, 1994.- 204 c.

2. B.I.IlickynoB Tta inm. ,,Omip MarepiaiiB 3 OCHOBaMHU Teopii MPYKHOCTI 1 miuactuyHocti”, Yactuna 1,
Kunura 3 «Omip nBo- i TpuBuMipHuX Ty, K.: ,,Buma mkomna”, 1995.- 271 c.
3. Meroxa KoHEYHBIX 37eMeHTOB: YueOH. [locobue ans By3oB/ [lon pea. I1.M.Bapsaka.- K.: Buma mikona,
1981.- 176 c.
4. B.U. Camyns ,,OCHOBBI TEOpUH YIIPYTOCTH U TIacTuuHOCTH, M., ,,Bpictias mkomna”, Kues, 1982, 264c.
5. T.II. Hopomyk, B.M. Tpau ,,byniBenpHa MexaHika 3 eneMeHTamMu iHGOpMaIiiHuX TexHosorii”, PiBHe,
2005, 567c.
14. 3ananoBaHi BUAM HABYAJLHOI JiIJILHOCTI TA METOAM BUKJIATAHHS:
16200. nexyit, 16 200. npakmuynux 3auamoe, 58 200. camocmivnoi pooomu. Pazom —90 200.
Memoou:inmepaxmugHi i1exyii, enemeHmu npooaeMHOI 1eKyii, iIHOUBIOYalIbHI 3a60AHHSL.
15. ®opmu Ta KpuTepii ONIHIOBAHHSA:
Oyiniosanns 30iticnioemocs 3a 100-6anvhoio wKanow.
ITiocymxosuii koumpoaw: 3aik 6 kinyi 10 cemecmpy.
Tomounui konmponaw (100 banis): mecmysauHs, onumyeamHs.
16. MoBa BUKJIaJaHHs: YKpaiHCbKa.

3aBigyBau kadeapu B.M.Tpau, a.71.H., npodecop



DESCRIPTION OF EDUCATIONAL DISCIPLINE
Variation methods in calculations of building constructions

for 19, 192 "Construction and civil engineering"

Specialization "Industrial and Civil Engineering"
.Code: 2.1.8;
. Title: "Variational methods in calculations of building constructions";
. Type: obligatory;
. Level of higher education II (master's degree);
. Year of study, when the discipline is proposed: 5;
. Semester when studying discipline: 9;
. Number of established ECTS credits: 3;
. Surname, initials of the lecturer / lecturers, scientific degree, position: Gurtovy O.G., candidate of
technical sciences, associate professor ;
9. Learning outcomes: after studying the discipline, the student must be able to:
* to write the basic relations of the theory of elasticity, to formulate basic concepts and hypotheses in the
calculation of rod structures and plates;
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* Determine the stress-strain state and internal forces and movement in plates and rod structures.

10. Forms of organization of classes: training, independent work, practical training, control measures;

11. « Disciplines preceding the study of the specified discipline: resistance of materials, construction

mechanics, theory of elasticity;

12. Contents of the course: (list of topics)

Semantic module 1. Basic theoretical positions of the theory of elasticity and variational principles.

Theme 1. The system of equations of the theory of elasticity of a three-dimensional solid deformable body.

Theme 2. Variational statement of the problems of the theory of elasticity. Functional full energy. Lagrange's

Variation Principle.

Semantic module 2. Variation methods for design calculations.

Theme 3. The Ritz Method.

Theme 4. Method of Bubnov-Galerkin.

Theme 5. Numerical methods for solving problems of the theory of elasticity. Variation-difference method.

Theme 6. Finite Element Method as a Variation Method. Finite element of a stretched (compressed) rod.

Finite Element of Flat Bending Beams. Rectangular CE is a flat problem.

13. Recommended editions:

1. B.I'.IlickynoB Ta inm. ,,Omip MaTepianiB 3 OCHOBaMHU Teopii MPYKHOCTI 1 miactuuHocti”, Yactuna 1,
Kawnra 1 «3aransHi ocHOBU Kypcey», K.: ,,Buma mkomna”, 1994.- 204 c.

2. B.I.IlickynoB Tta inm. ,,Omip MarepiaiiB 3 OCHOBaMHU Teopii MPYKHOCTI 1 miaactuyHocti”, Yactuna 1,
Kaura 3 «Omip aBo- i TpuBuMipHEX T, K.: ,,Buma mxona”, 1995.- 271 c.

3. Meton KoHEUHBIX d51eMeHTOB: Y4eOH. [Tocodue ans By3oB/ [lox pexn. I[1.M.Bapsaka.- K.: Bumia miko:na,
1981.- 176 c.

4. B.U. Camyns ,,OCHOBBI TEOpUH YIIPYTOCTH U TIacTU4HOCTH, M., ,,Briciias mkona”, Kues, 1982, 264c.

5. T.IL. Hopomyk, B.M. Tpau ,,byniBenpHa MexaHika 3 eneMeHTamMu iHGOpMaIiiHuX TexHosorii”, PiBHe,
2005, 567c.

14. Planned types of educational activities and teaching methods:

16 hours lectures, 16 hours practical classes 58 hours independent work. Together, 90 hours.

Methods: interactive lectures, elements of problem lecture, individual tasks.

15. Form and evaluation criteria:

The assessment is carried out on a 100-point scale.

Final control: completion at the end of the 10 semester. Current control (100 points): testing, survey.
16. Language of teaching: Ukrainian.

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



