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INTRODUCTION


Exam form. Standard Written Exam - a student on an exam schedule takes an exam on an ofline platform by filling in the answer fields for exam ticket. 

Exam start: date and time of the exam schedule.
End of the exam: 3 hours after the start of the exam (the exact time will be indicated).


The maximum score is 100 points.

Main course topics
1. The subject of orbital mechanics. Basic concepts of Tycho Brahe observation. Kepler laws and Newton laws. The N-bodies problem and its particular case.
2. The problem of one fixed center and its integrals. Energy integral.
3. The areas integral, the Laplace integral. Trajectory determination in the two-body problem.
4. The two connections between first integrals of the two-body problem. The Kepler equation.
5. The equation of motion of the two-body problem in polar reference frames. The Binet equation and its solution.
6. The elliptical, parabolic and hyperbolic orbits. Finite and infinite orbits.
7. The definition of coordinate and velocity in elliptical motion. The six orbit elements.
8. The definition of coordinate and velocity in parabolic motion. The six orbit elements.
9. The definition of coordinate and velocity in hyperbolic motion. The six orbit elements.
10. The classical three-body problem and its particular solution.
11. The classical restricted three-body problem and its particular solution.
12. The two fixed centers problem and its solution.

Recommended Textbooks (main):
1. N.Sh. Alimgazinova. Celestial mechanics. Almaty, “Kazakh University”, 145 p., 2016.
2. Minglibaev M.Zh., Dinamika gravitiruyushchih tel s peremennymi massami i razmerami.Postupatel'noe i postupatel'no-vrashchatel'noe dvizhenie, Lambert Academic Publishing, 2012.
3. Duboshin G.N. Celestial mechanics. Main problems and methods. M., “Nauka”, 1975
4. Subbotin M.F. Introduction to theoretical astronomy. М., ”Nauka”, 1968 
5. Balk M.B., Demin V.G., Kunitsyn А.L. Problem sets on celestial mechanics and spacedynamics, ”Nauka”, 1972
6. Roi A. Motion by orbits. М., ”Mir”, 1981.

Additional textbooks:
1) Brower D., Clemens J. Celestial Mechanics methods, М., «Mir» , 1964
2) Lukyanov L.G., Shirmin G.I. Lectures on Celetial Mechanics. Textbook for Universities, Almaty, 2009, 227 p.
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