OINC HABYAJILHOI JUCOUTLITHA

1. Kox: BK 2.1;
2. Ha3Ba: [HdopmariiitHe MOIeTIOBaHHS B MOCTO- Ta TyHEJIEOyNIBHUIITBI (CIIeiaIbHAM KypC);
3. Tun: BuGipKOBHIA;
4. PiBenb Buoi ocBiTu: I (Maricrepcekuii);
5. Pik HaBYaHHS, KOJIM MPONOHYEThHCS AUCHUIIIHA: 1;
6. CemecTp, KOJIM BUBYAETHCS JUCHUILIIHA: 2;
7. KiibkicTs BecTranoBenux kpeautiB EKTC: 6;
8. Ilpi3Buine, iHiniaau JeKTOpa/NeKTOPiB, HAYKOBHUH CTYyNiHb, Mocaga: M.M. Kynapar, a.1.H., mpodecop
Kadeapu MOCTIB 1 TYHEIIB, OTIOPY MaTepiajiB 1 OyaiBEIbHOT MEXAHIKH;
9. Pe3yibTaTH HABYAHHSI: MICJI BUBUEHHS AUCLUUILIIHU CTYACHT NOBUHEH OyTH 31aTHUM.
® TIPOBECTU MOCTAHOBKY IHXKEHEPHOI 3aj1a4i Ta o0y I0BY i MaTeMaTUYHOT MOJIEII;
® BUKOHYBaTH PO3PaXyHOK E€JIEMEHTIB MOCTOBOI KOHCTPYKIii 3 BHUKOPHUCTaHHSAM CYYacCHHUX CHUCTEM
MaTeMaTU4HOro 00poOIIeHHs iHpOpMAIii;
e nmpuiiMaTh e€(EeKTUBHI TPOEKTHI Ta TEXHIYHI pINIEHHSA, BPaXOBYIOUH OCOOJMBOCTI 00’€KTa
OyIiBHUIITBA.
10. ®opmu opranizamii 3aHATh: JEKIIiHI, TPAKTHYHI 1 TaOOpaTOpHI 3aHATTS, caMOCTiifHa poboTa 3a
OKPEMHUMH 3aBJIaHHSIMH, KOHTPOJIbHI 3aX01 B BUIJISAI TECTYBAaHHS 1 MOIYJIbHUX KOHTPOJIBHUX POOIT;
11. o JIucuumniiinm, mo nepeayrTh BUBYEHHIO 3a3Ha4YeHOl JucuuIIinm: OcHOBU ITU(GPOBUX TEXHOJIOTIH;
Omip matepiamiB Ta OyaiBenpHa MexaHika; Excrimyaraiiist 1 peKOHCTPYKIIisl MOCTOBUX CITOPYI.
o JlucuunjiiHyg, 0 BUBYAKOTHCSA CYMYTHHO i3 3a3HAYEHOI0 TMCHUILTIHOIO (32 HeOOXigHOCTI):

12. 3mict kypcy: CydvacHi cucremMu MaTemMatTuuyHOro oOpoOieHHs iH(opmamii. Cucrema MathLAB
[IporpamyBanus B MathLAB. Ananituuni o6uucienss. Komm roTepHi TeXHOIOTIT poOOTH 3 TaHUMHU.

3amadi po3paxyHKy €JIeMEHTIB MOCTOBHUX KOHCTPYKIIIH, IO TOPOHKYIOTh KpaioBl 3aaadi. 3ruH OayKw,
110 JISKHUTDH HA IPYKHIH ocHOBI. Po3B’s3anHs AudepeHuianbHuX piBHAHB Ta iX cucteM 3acobamu MathLAB.
PiBHsSIHHA B 4YacTMHHUX mNOXITHUX. KpydeHHS MWIHAPUYHOTO Opyca CTajoro TMOMEPEeYHOTo Mepepi3y
(kpaiioBa 3amaua [lipixie ans piBHaHHSA [lyaccona). [Iporun minockoi npyxHoi MemMOpanu. MeTo[ CiTOK.

OmpairoBaHsl  €KCIIEPUMEHTAIbHUX JaHux 3acobamu  MathLAB. Jlinifina i#Tepmomsmis 3
BUKOPUCTaHHAM BOynoBaHoi ¢yHkuii. [HTepmomsmis craiiHamMu. ANpoKcHMAIlisi METOAOM HaMEHIINX
kBaapartiB. [lepcrieKTHBY PO3BUTKY 1H()OPMAIIIHHUX TEXHOJIOTIH.

13. PexomenaoBaHi HaBuaabHi Buganus: 1. Steven C. Chapra. Applied Numerical Methods with
MATLAB for Engineers and Scientists. — McGraw Hill Education, 2022. — 732 p. 2. William J. Palm.
MATLAB for Engineering. Applications. — McGraw-Hill, 2022. — 656 p. 3. Abdelwahab Kharab, Ronald B.
Guenther. A MATLAB Approach. — CRC Press, 2023. — 614 p. 4. Sandeep Nagar. Introduction to
MATLAB for Engineers and Scientists. — Elsevier Science. — 2017. — 213 p. 5. Kynopam A.M., Kynopam
M.M. HaykoBo-texHiuni oOumcieHHs 3acobamu MathCAD Tta MS Excel. HaBu. mocionuk. — PiBHe:
HVYBITI, 2015. - 252 c.

14. 3an1aHoBaHi BUIM HABYAJBLHOI JiJILHOCTI TAa MeTOIH BHKJIAJAHHA:
20 rox. nexuii, 40 rox. madopatopHux po0it, 120 roa. camocriitHoi poboTu. Pazom — 180 rox.
Mertonu: iHTEpaKTUBHI JIEKIii, €leMEHTH MPOOJIEMHOI JeKIlii, iHIUBiMyadbHI 3aBJaHHS, BUKOPHUCTAHHS
MYJIBTUMEIIHHUX 3aC001B.
15. ®opmu Ta KpUTEPii ONIHIOBAHHA:
OuiHroBaHHA 341HCHIOETHCS 3a 100-0aIbHOO MIKAJIOK.
[TincymkoBuii KOHTpOIb (40 OamiB): 3aJliK B KiHII 2 CEMECTpYy.
[MoTounuii kouTpoas (60 GaiB): OMUTYBAaHHS, BUKOHAHHS 1HAWBITYaIbHUX CAMOCTIHHUX 3aB/IaHb.
16. MoBa BHKJIaJaHHSI: YKPAIHCBKA.

3aBixyBau Kadepy MOCTIB 1 TyHEIIB, ONIOPY
Mmartepialis i OyaiBeIbHOI MEXaHiKu, JI.T.H., Ipodecop B.M. Tpau



DESCRIPTION OF THE SUBJECT MATTER

1. Code: BK 2.1;
2. Title: Information modeling in bridge and tunnel construction (special course);
3. Type: selective;
4. Level of higher education: II (master's degree);
5. Year of study the discipline is proposed: 1;
6. Semester studying the discipline: 2;
7. Number established ECTS credits: 6;
8. Surname, initials of lecturers / lecturers, academic degree, position: M.M. Kundrat, Dr.Sci.Tech.,
professor;
9. Results of training: after studying of discipline the student has to be able:

o perform the statement of the engineering task and the formation of a mathematical model;

e calculate the elements of building structures using modern systems of mathematical information

processing and calculation of elements of bridge structures;
e make effective project and technical decisions, taking into account the features of the construction

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

11. e Disciplines precede studying of the specified discipline: Fundamentals of digital technologies;
Resistance of materials and construction mechanics; Operation and reconstruction of bridge structures.

12. Course content: Modern systems of mathematical information processing. MathLAB System.
Programming in MathLLAB. Analytical calculations. Computer technologies for working with data.

Problems of calculation of elements of bridge structures, generating boundary value problems. Bending of
a beam resting on an elastic base. Solving differential equations and their systems using MathLAB.
Equations in partial derivatives. Torsion of a cylindrical beam of constant cross section (Dirichlet boundary
value problem for the Poisson equation). Deflection of a flat elastic membrane. Grid method.

Processing of experimental data by means of MathLAB. Linear interpolation using a built-in function.
Spline interpolation. Approximation by the method of least squares. Prospects for the development of
information technologies.

13. The recommended educational editions:

1. Steven C. Chapra. Applied Numerical Methods with MATLAB for Engineers and Scientists. — McGraw
Hill Education, 2022. — 732 p.

2. William J. Palm. MATLAB for Engineering. Applications. — McGraw-Hill, 2022. — 656 p.

3. Abdelwahab Kharab, Ronald B. Guenther. A MATLAB Approach. — CRC Press, 2023. — 614 p.

4. Sandeep Nagar. Introduction to MATLAB for Engineers and Scientists. — Elsevier Science. — 2017. —
213 p.

5. Kundrat A.M., Kundrat M.M. Naukovo-tekhnichni obchyslennya zasobamy MathCAD ta MS Excel.
Navch. posibnyk. — Rivne: NUWHP, 2015. — 252 c.

14. The planned types of educational activity and methods of teaching:

20 hours lectures, 40 hours practical lessons, 120 hours independent work. Together - 180 hours.

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

15. Forms and evaluation criteria:

Assessment is carried out on a 100-mark scale.

Final control (40 points): completion at the end of the 2 semester.

Current control (60 points): testing, survey.

16. Language of teaching: Ukrainian.

Head of the Department V.M. Trach, Dr.Sci.Tech., Professor



