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Program

Final control for the course “ODU 2207 Ordinary Differential Equations” for the 2025/20¢ \

academic year

Faculty Mechanics and Mathematics
Department Mathematics

Code and name of the educational program: " Speciality 6B07111 —Space Engineering and
Technologies"

Name of discipline:Ordinary Differential Equations
Course

Teacher: Atakhan Nilupar
Protocol and date of consideration
and approval by the department Mathematics

The form of final control in an academic discipline is oral traditional (topics include IWS,
seminars)

Platform: no

Oral exam — the student takes an exam in the building in front of the examination committee

according to the exam schedule by answering the questions on the ticket. The exam is monitored by
a video camera.

TRADITIONAL ORAL EXAMINATION - ANSWERS TO QUESTIONS.
Conducted offline. The exam format is synchronous.

The process of passing an oral examination by a student involves the creation of an examination
paper for the student, which must be answered before the examination committee.

EXAMINATION REGULATIONS
IMPORTANT - the exam 1s conducted according to a schedule that must be known to students
and teachers in advance. This is the responsibility of the departments and faculty.

STUDENT
1. It is necessary to come to the building in advance and find an audience to take the exam.

2. Provide identification and sign the appearance form.

3. Enter according to your queue. . .
4. Take a ticket and prepare to answer the questions on the ticket.

5. The duration of preparation is determined by the commission (recommended 10 minutes

preparation and 5 minutes response). . %
6. After preparation, the student defends his answers before the commission.

List of topics for the oral final exam in the discipline
Variable separable differential equation, Complete differential equations.

The first type of integrating multiplier: p = p (x)
First order linear differential equations.

Riccati's equation
Equations with differentiable variables

Clero's equation
Construction of general solutions of homogeneous differential equations of the second order

with constant coefficients.
Differential equations that can be easily reduced

Inhomogeneous equations of the second order with constant coefficients
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10. Method of variation of free constants (Lagrange method)

L'1. Homogeneous differential equations of the first order.
12. Darbu equation

13. Bernoulli's equation.

14. Equations leading to a homogeneous equation.

L5. Solution of two unknowns of a system of normally given differential equations using the
Euler method.

16. Solution of two unknowns of a system of normally given differential equations using the
D'Alembert method.

17. Solution of a system of differential equations with two unknowns in the normal form using
the method of derivation of one unknown.

18. Euler's method for a system of three unknowns of differential equations given normally.
19. Equations for linear equations.

20. Riccati equations solved in quadrature.

21. The method of solving homogeneous differential equations of the first order.

22. General solution of linear differential equations of the first order.

23. The structure of the general solution of inhomogeneous equations of the second order with
constant coefficients.

24. Second-order homogeneous equations with constant coefficients.

25. How to differentiate variables.

26. Lagrange's equation.

27. Second-order homogeneous differential equations with constant coefficients.

28. Conditions of complete differential equations.

29. Types of first-order simple differential equations.

30. The second type of integrating multiplier: p = p (y)

Literature

1. Suleimenov Zh.S. Course of differential equations: Textbook.-Almaty "Kazakh University" -

2009. 4400.
2. Kadykenov B. M. Problems and exercises of differential equations. Almaty, 2002.

3. Filippov A. F. Collection of tasks on differential equations. M., "Science", 2008.
4. Trenogin VA Ordinary differential equations M .: Fizmatlit, 2009.-312 p.

Evaluation Criteria (Rating Scale):

- o A 4,0 95-100
«Great» — A- 3,67 90-94
B+ 3,33 85-89

- B 3,0 80-84
«Kme» — B- 2,67 75-79

C+ 2,33 70-74

C 2.0 65-69

: C- 1,67 60-64
«Satisfactorily» — D+ 1,33 55-59
D- 1,0 50-54
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«Unsatisfactory» —

FX

0,5

25-49

0-24




[euny uﬂ moE.m,. xﬁmcow ul

| Syse | QIBII[I 3SIN0J Y} J d
24} JO uonejo1 A mioyred ,mEoBo:M swajqoid esnoeld ay)
‘SUONBZITRIdUSS  dA[0S 0] Ajijiqeur ‘AlTeonyradns pasn| 03 uonnjos 9j9[dwosur mum:_ou
pue mcommz_ocoo_ ‘ue[d Jomsue ST 9SI09 dY) Jo 9Fpapmouy ue yum pasod uonsanbl ot Jo swajqoid [eoroel
MEID 0] b:_nmcm_ INO-IY3NOY}  [eONI2109Y) pue ‘Opeul 9Ie oY) 0] IomSue pauoseal 3uIA[0os AQ pamoO[[0] syse) [eondead
-S)[Se) dA]0S Apuardiynsur SI0BINOJLUT ONUBWISS PUB SAWTIWOS “9)a[duwodur ‘pasod uonsanb ay3 03 d1y133ds 0}
| 0} mEﬁtom_m_ Ue lo jseje  [enjoej ‘ddousnbas [eo1dog “JUSWIUSISSE JOMSUR PAUOSEII ‘pI[IR}ap e sardojouydd)  sjurod cm
. pue owvo_\soj SUIAJOS JO poylaul  Jo UONR[OIA UT ‘sjuswidery [euoneonpa ) ‘yudawudIsse [euoneonp? ay) pue spoyjaur
i A1dde 03 b_:amcn [BUOTIBLIT U Ul pajuasaid s [euajewr oy I/ Jouonsidwoo enaey  jo uonojdurods BoEEoU_ sajr10Ae] Jo uonedijddy; uonsanb &
| B At Todyid ROY st Wi o Y I |
. _ 3} WO} sojdurexs yiim| asn 2JeINddRUISUIRJUOD
| sjutod [e0119109Y) densN[[]  JOMSUER oY | ‘[eLId)JeUl
f | 10U S30p pue ‘[eLIdjew 3y) ) Jouonejuasaid Jo '$21d0) WooIsse[d
| Jo uonejuasald Jo souanbas| souanbas pue 01307 oy padojaAap ay} woyy
| | .co_mz_o:ow pue J130] 9} JO SUOIIB[OIA[JO UOIB[OIA B JI0JSMO[[E sojdurexa Aq pauoddns
|  1001100U1 UE ] 10J smofe uonejuasaid pue ‘suoisiaoid urewr SI pue ‘A[Jua)sISuod
| _coumﬁzmmm ‘S1I0119 oy} ur ‘syutod urewy 3y Jo uonejudWINZIe pue A[[eO130] PIIONIISUOD SI $3daduo0d
| ._o.::oo.“ [eqQI2A pue [enjoe] oy sang1e Aqrerorjradns pajeiasiqqe ue  ‘JUSWAIR]S pUB UOISN[OUOD 3S1N0) pue
[euly IJ0] s9[ny — ‘uonejudwngie ‘yYoxomn ay ur pasodoad, ‘onssi 9y} JO 93eISA0D oo 10J uornejudwngIe SILIOJY)
| 3] JO UOTIB[OIA SNOJUOLId  suonsanb ay) Jo a3eId0A09 JATISNEBYXD JoU Inq pajtelap e ‘uonsanb oy Surpuejsiopun pue  syuiod (g
| £**S3L109Y) ‘suornsanb s1ojdwoour surejuos  919[dwos © surejuod  Jo uoneue[dxs JAIISNBYXD IBPI[MOUY]
| ‘s1doou0d pasod a9y} JO  JeY) JoMSUR UR IOJ USAIS Jey} JomSsue Ue 10J| Ue SUIBjUOd Jey]) Jomsue ue uonsanb |
21Seq JO oo:.m._ocw_._owmuo>ou 1021100U] ST opeId  A10)deJses,| UDAIS SIopeld, duly,,| I0J UDSAIZ S19peId  Jedas), |
L-0) %¥T—0 b1-8) %6V—ST (31005 cN%mC %6908 (31035 9Z-17) %68—0L (31035 0€-L7) %001—0 o..comEc_..u:..L o\
ATOJ3EJSTIesur) ! ! . aah
FToWsq
L

VIO ‘IANVXH AAVANV.LS O0A/OVIAIIVY
AODI'TIOd ONIAVIUD




‘uonysanb piry) 2y} I0J 2.109s () pue ‘UOIISIND puodIs Iy}
10J 3103s ()¢ ‘uonsanb js11y 3y 10J syutod (¢ Yorym Jo ‘syurod g ST Wnwixew oY) ‘syse) paja[durods 1091109 10,] ‘suonsanb ¢ Jo 1sisuod siaded wrexy

"[0nuo0d

[eury I0J sa[ny

21 JO UONEJOTA
"pasn ua2q BA
2ARY S[00) mmmbm:du
pue m_mto:wj
‘pasod suonsanb

2y} 0} mb\smj

OU 21 21310} SIOMSUE dY) ‘SIOLS OIJIIUSIOS pajenueisqns
‘pa3121dwod u22qssoI3 Yim pajo[duwod

10U Sey sSe} 9y,

‘pasn Apxo00d a1om.
uonejudawWN3Ie pue
[eLdjew [enjdadouod
oY) ‘91o1dwodut
2Iam suornsanb ayy

sem Yse} Y.

JO synsal oy} 3uissasoad

uornnjos [easnoeid e

Ul S9I0BINIOBUI SEB [[oM
Se ‘SIOLID [edljeWIWURIZ

pue J1ISI[A)S u“.u
213U} {ZurdurAuodun p
an3eA aIe suoisiaoxd

Jo Aypiqesrjdde renidasuod jo asn ay)

dY} UO SUOISN[OUOD)

‘uorna[dwod

3Se) JO [QAJ] [[BISAO
poo0S 9y} 193]Jk J0U
OP UYdIyMm “pamoj[e
9Ie SUOISN[OU0)

pue suornezijerauag
Ul SI01ID

Iourur ‘[errajeur

Ul S9IOBINJJBUI H-¢

- 670) %¥T0

02-6 ~j\° 6v—SC

) %6905

‘(e1ep [eo1ydeld ysnoay)
uonesynisnl ayy jo

S][NSal 3y} JO UoneZI[ensIA
+) SUOISN[OUO0D }IILI0D
A[[e1aua3d 2y} 193]Je J0U Op
Jey} paMOJ[[e 2Ie [elIdjeUl
3} Jo uonejuasaid 3y} ur
saroeINOdeUl Z-1 ‘9dendue]
OIJIIUIIIS JO SULIOU

Y} YIm douerduod
‘Aoe1d)1] ‘AZojouyo9) pue
A3o1opoyiaw parjdde ayy

pue so[dround oyyryuaros noeadpasodoadayyoys3ojopo
Jo uoneoynsnl 1091100 Yl wuasoydayyjoAqedndd
pue [ed130] JuaIsIsuo)) vdyjduizAjeuepuesuyenjeay uoysanb ¢

8T-S€) %68—0L

JINSaa paurejqodayjsurAynsnl
“¥ysejjed

sjurod ¢4

07-9€)) %001-06

Axojdejsnesu()

A[110)o8)S1)BQ

UL

JeIIN)

SI10)ALIDSI(Q

3.103S/UOLIJ)ILL)

N




