OINC HABYAJIBHOI TUCIHUTIITHA
Bapianiiini MeToau B po3paxyHKax MOCTOBHX KOHCTPYKILiii
ons 19, 192 «byodienuymeo ma yusiibHa iHiCeHepiay

ocgimus npoepama «Mocmu i mpancnopmui myHeniy

1. Kox: OK9;

2. Ha3Ba: «Bapiayitini memoou 8 po3paxynkax MOCMosux KOHCIMpPYKYiiy ;
3. Tun: 0608 ’s3K08uUlL;
4. PiBenb BUIOI OCBiTH /] (MacicmepcbKuil);

5. Pik HaBYaHH#A, KOJIM IPONOHYETHCHA AUCHUILIIHA: [-1/;

6. CemecTp, KOJIM BUBYAECTHCH IUCHUILTIHA: [ - 1 ;

7. KinbkicTh BcTanoBaenux kpeaurtis EKTC: 3;

8. [Ipi3Buine, ininiaan JexkTopa/ieKTOpiB, HayKoBHii cTyniHb, mocaga: I ypmosuti O.1., kaHo.mexH.HaAYK,
ooyenm ;

9. Pe3yabTaTil HABYAHHS: NiC/IA BUBYUEHHS OUCYUNIIHU CIMYOeHm NOSUHEH OYmu 30amHUM.

1

3anucamu OCHOBHI CNi68IOHOWEHHS MeOPIi NPYAHCHOCHI, CGHOpMYTI08AMU OCHOBHI NOHAMMSA | 2inome3u
NpU PO3PAXYHKY CMEPIHCHEBUX KOHCMPYKYIU Ma NIACTUH,
BUZHAYAMU HANPYIHCEHO-0ehOPMOBAHUL CIMAH MA HYMPIWHI 3YCULIA | NnepeMiljeHHs 8 NIACTNUHAX Md
CMEPIHCHEBUX KOHCMPYKYIAX,
3acmocosysamu Cyuachi Memoou po3e A3anHs 3a0ay meopii NPYIHCHOCMI ma OYIHIO8AMU HANPYIHCEHULL T
Odehopmosanull Cman cmepHCHesUX KOHCMPYKYIU, OANOK-CMIHOK i NIACMUH NPU CIMAMUYHIU Ofi
308HIWHIX NPOCMUX | CKIAOHUX HABAHMAIICEHb, BUKOPUCMOYBAMU KOMN TOMePHi MexXHO02Ii 8
IHJICEHEPHUX PO3PAXYHKAX.

0. ®opmu opraHizauii 3aHATb: HaA8UAIbHE 3AHAMMS, CAMOCMIUHA POOOMA, NPAKMUYHA NIO20MOBKA,

KOHMPOJIbHI 3aX00U,

11. Jucuun/iiHu, 1o nepeayoTh BUBYEHHIO 3a3HAYEHOI NUCHUIJIIHU: onip mamepianis, 6ydisebHa
MexaHika, meopis npyICHOCMI ;

12. 3micT Kypcey:(nepenik mem)

3micToBHii MOayJb 1. BapianiiiHi npuHUMIUA. AHAJITHYHI METOIM PO3PAXYHKY.

Tema 1. Cucrema piBHSHB T€OPii MPY>KHOCTI TPUBUMIPHOTO TBEPAOTO J1e(OPMIBHOTO TiJa.
Tema 2. BapiamiiiHa moctaHoBKa 3amad Teopii mpyXHOCTI. DYHKIIOHAT IMOBHOI €HEprii.
Bapiauiiinnii npunmumn Jlarpamxa.

Tema 3. Meroa Pitiia. Meron byonoa-I"ansopkina.

3micToBmii MOaYJIb 2. YHCeJbHI MeTOAU PO3B’A3yBaHHH 3a/1a4, 10 IPYHTYIOTHCSI HA
BapialiiHMX NPUHIUIAX.

Tema 4. UnicenbHi METOM pO3B’A3yBaHHS 3a/1a4 Teopii mpy)HOCTi. CKiIHUeHHO-PI3HULIEBUI
METO/I.

Tema 5. BapiamiitHo-pi3HHIIEBUI METOI.

Tema 6. MeTo1 CKiHUEHHUX €JIEMEHTIB K Bapiamiifauii Meto. CKiHUEHHUHN eeMEHT
PO3TATHYTOTO (CTHCHYTOT'Q) CTEPKHSI.

Tema 7. CkiHYEHHUH €IEMEHT IJIOCKOTO 3rMHAaHHs Oayku. Po3paxyHOK paMHUX KOHCTPYKIIIH.
[TpssmokyTH1 CE 3rvHaHHS TUTACTUHH.

Tema 8. TpuxytHi CE miockoi 3agadi isi IIIACTHHH.

13. PexoMeH10BaHI HABYAJLHI BUIAHHA:

1. B.I'Ilickynogé ma inw. ,,Onip mamepianié 3 ocHosamu meopii npyxcuocmi i niacmuynocmi’’, Yacmuna
1, Knuea 1 «3aeanvni ocnosu xypcy», K.: ,, Buwa wkona™, 1994.- 204 c.

2. B.I'Ilickynos ma inw. ,,Onip mamepianie 3 ocnogamu meopii npysxcuocmi i niacmuuynocmi’’, Yacmuna
1, Knuea 3 «Onip 060- i mpusumipnux miny, K. ,, Buwa wkona”, 1995.- 271 c.

https..//www.twirpx.com/file/1954491/

3. B.A.Basicenos «Bapiayitini ocnosu 6yoisenvroi mexanikuy: Iliopyunux.- K.: Kapasena, 2014.- 877c.

4. I'Il. Jopowyx, B.M. Tpau , Byoieenrvna mexanika 3 eremenmamu iHghopmayivnux mexronociu”, PisHe,
2005.- 567c.

http://irbis-nbuv.gov.ua/cgi-

bin/irbis_nbuv/cgiirbis_64.exe?Z21ID=&I21DBN=REF&P2IDBN=REF&S21STN=1&S2IREF=10&S2IF

MT=fullwebr&C21COM=S&S21CNR=20




5. byoigenvna wmexanixa. Komn’tomepui mexnonocii i moodemoganus: Iliopyunux / B.A.Badxcernos,
A.B.Ilepenvmymep, O.B.Illuwos / 3a 3ae. peo. B.A.baxcenosa. - K.: [1AT “BIIIOJI”, 2013. - 896 c.
htip://library.kpi.kharkov.ua/files/new postupleniva/bazhenovb.pdf
6. Ilagnenko 1.B. «MemooO cKiHueHHUX enemenmis 6 3a0auax oOnopy mamepianieé i JiHIUHOI meopil
npyacnocmiy: Hasuanvnuii nocionuk.- Cymu: Buo-eo Cym/Y, 2006.- 147c.
hitps://core.ac.uk/download/pdf/14034561.pdf
7. M.C. Moowcaposcokuii ,, Teopis npyacnocmi, niacmuunocmi i nogzyyocmi’”’, K., ,, Buwa wxona”, 2002.-
308c.
https://ur.zlibcdn2.com/book/2039719/aec769
14. 3anjganoBaHi BUAN HABYAJLHOI JiSVILHOCTI TAa METOAU BUKJIAJAHHSA:

16 200. nekyitl, 14200. npakmuunux 3ansams, 60 200. camocmiiinoi pooomu. Pazom —90 200.

Memoou:inmepaxmueni 1exyii, eiemenmu npooaeMHOL 1eKyii, iHOUBi0YaIbHi 3a80AHHS.

15. ®opmu Ta KpUTEPii ONIHIOBAHHA:

Oyinrosanns 30iticnioemscs 3a 100-6anvHor wkanoro. Iliocymxosuti KoHmpoaw: 3aiK 8 Kinyi 9 cemecmpy.
TIomounuti konmpons (100 6anis): mecmysanus, onumyeanus. Konmpons snans (Mooyni 1, 2) nposodsmo y
Llenmpi ne3zanesxcnozo oyintoeanns 3uans HYBI'TI..

16. MoBa BUKJIAJAHHSA: VKPAIHCbKA .

3aBimyBad kadenpu B.M.Tpau, n.1.H., mpodecop



DESCRIPTION OF EDUCATIONAL DISCIPLINE
Variation methods in calculations of bridge structures
for 19, 192 "Construction and civil engineering"
educational program "Bridges and Transport Tunnels"”

. Code: OK 9 ;

. Title: "Variational methods in calculations of bridge structures';

. Type: mandatory,

. Higher education: /level Il (master's degree),

. Year of study when the discipline is offered: Ist;

. Semester when the discipline is studied: /s¢;

. Number of ECTS credits established: 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 should be able to:

* write down the main relations of the theory of elasticity, formulate the main concepts and hypotheses in
the calculation of rod structures and plates,

* determine the stress-strain state and internal forces and displacements in plates and rod structures;

* apply modern methods of solving problems of the theory of elasticity and evaluate the stressed and
deformed state of rod structures, beam-walls and plates under the static action of external simple and
complex loads, use computer technologies in engineering calculations.

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

11. Disciplines preceding the study of the specified discipline: resistance of materials, construction
mechanics, theory of elasticity;

12. Course content: (list of topics)

Content module 1. Variation principles. Analytical calculation methods.

Topic 1. The system of equations of the theory of elasticity of a three-dimensional solid deformable body.
Topic 2. Variational statement of problems of the theory of elasticity. Full energy functional. Lagrange's
variational principle.

Topic 3. The Ritz method. The Bubnov-Galyorkin method.

Content module 2. Numerical methods for solving problems based on variational principles.

Topic 4. Numerical methods of solving problems of elasticity theory. Finite difference method.

Topic 5. Variation-difference method.

Topic 6. Finite element method as a variational method. A finite element of a stretched (compressed) rod.
Topic 7. Finite element of plane bending of a beam. Calculation of frame structures. Rectangular SE
bending plates.

Topic 8. Triangular SE of a plane problem for a plate.

13. Recommended educational publications:

1. V.G. Piskunov and others. "Resistance of materials with the basics of the theory of elasticity and
plasticity", Part 1, Book 1 "General basics of the course”, K.: "High School", 1994.- 204 p.

2. V.G. Piskunov and others. "Resistance of materials with the basics of the theory of elasticity and
plasticity”, Part 1, Book 3 "Resistance of two- and three-dimensional bodies", K.: "High School", 1995.-
271 p.

https..//www.twirpx.com/file/1954491/

3. V.A. Bazhenov "Variational basics of construction mechanics": Textbook. - K.: Karavela, 2014. - 877p.
4. H.P. Doroshuk, V.M. Trach "Construction mechanics with elements of information technology”, Rivne,
2005. - 567p.

hitp.//irbis-nbuv.gov.ua/cgi-

bin/irbis_nbuv/cgiirbis _64.exe?Z21ID=&I2IDBN=REF&P2IDBN=REF&S21STN=1&S2IREF=10&S2
LFMT=fullwebr&C21COM=S&S21CNR=20

5. Construction mechanics. Computer technologies and modeling: Textbook / V.A. Bazhenov, A.V.
Perelmuter, O.V. Shyshov / General. ed. V.A. Bazhenov. - K.: PJSC "VIPOL", 2013. - 896 p.
hitp.//library.kpi.kharkov.ua/files/new postupleniya/bazhenovb.pdf

6. Pavlenko L.V. "The method of finite elements in the problems of resistance of materials and linear
theory of elasticity": Study guide. - Sumy: Publishing House of Sumy State University, 2006. - 147p.
https://core.ac.uk/download/pdf/14034561.pdf
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7. M.S. Mozharovsky "Theory of elasticity, plasticity and creep”, K., "High School", 2002.- 308p.
hitps://ur.zlibedn2.com/book/2039719/aec769

14. Planned types of educational activities and teaching methods:

4 p.m. lectures, 2 p.m. practical classes, 60 hours independent work. Total — 90 hours. Methods:
interactive lectures, problem lecture elements, individual tasks.

15. Forms and evaluation criteria:

Evaluation is carried out on a 100-point scale. Final control: assessment at the end of the 9th semester.
Current control (100 points): testing, survey. Knowledge control (modules 1, 2) is carried out at the
Center for Independent Assessment of Knowledge of the NUVWM.

16. Language of teaching: Ukrainian.

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



