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1. Onuc HaBYAJIBHOI JUCIHIIJIIHHA

HaiimenyBanHs
TIOKa3HHKIB

lamy3p 3HaHB, CIICHiaTbHICTh, OCBITHS
nporpama, piBeHb BUILOI OCBITH

XapaKTepucTHKa
HaBYAJIbHOI AUCHIUITIIHA
(nenna ¢opma HaBuaHsd)

Kinpkicts kpenuris — 15

Kinpkicts MogyiiB — 6

KinpkicTs 3MicToBHX MOAyiiB — 10

I'anysi 3nanb:

13 Mexaniuna imkeHepis, 27 Tpancoopr,
12 Indopmariiini Texnonorii, 17 Enekr-
pOHIKA Ta TEIEKOMYHIKaI1

[uxn npodeciitHol miaroTos-
K{

HapuyajubHuii pik

LJlitaku 1 Bepronporn’”’, . JIpoekTyBaHHs
Ta BUPOOHUIITBO KOMIIO3UTHUX
KOHCTpYKLii”,”CynyTHUKY, IBUT'YHH Ta

i};)};{;l:}l{zl[{};e:mbm HaYKOBO-JOCIIiHE Cﬂeuiajﬂbl.-If)CTi: | 2021/2022
| ceMecTp. PO3PaXyHKOBa poBoTa 134 ABlamI/IHa Tg D?l}(eTEIO—KOCMl‘IHa Cemectp
> TeXHiKa, 272 ABilamiiHui Tpancoopt, 122 . .
KoM’ rorepni Hayku, 173 ABioHika 1-i 2-it
3arayibHa KiIBKIiCTh FofuH — 216/450 OcaiTni nporpamu: Jexudi
_ L. JIPOEKTYBaHHs, BUPOOHHUIITBO Ta
Kinbkicts (ieMeCTPOBHX TOIUH JUIA ceprudikallis apiaifHol TeXHIKH, 32 rouHH 32 romuH
JEHHOi (pOpPMH HABYAHHS LABIAIUMHI IBUT'YHY Ta €HEPTETUYHI yC- - —
TaHOBKH , “’IIpoeKkTyBaHHS MpakTuuni
eKCIUIyaTaliiiHa IarHOCTHKA, TEXHIYHE
00CIIyroByBaHHs Ta PEMOHT aBiallitHUX 40 romun 40 romux
Cemectp 1 JIBUT'VHIB T4 €HEPIETUYHUX YCTAHOBOKY, -
JlabopaTopHi

Camocriiina podorta

ayIUTOpHUX- 72
rozI.

Camocrt. pobotu -
78 rox.

eHeprerryHi ycraHoBky, =~ TexHooril
BUPOOHMIITBA aBlaliiHUX JBUI'YHIB Ta

78 roquH 78 roquH

Cemectp 2

ayIUTOpHUX — 72
rozI.

Camocrt. pobotu —
78 rox.

Cemectp 3

ayUTOPHUX - 72
TOZI.

Camocr. pobotu -
78 rox.

KuIbKIiCTh THIKHEBUX TOIWH JUIS JEHHOT
(dhopMU HaBYAHHS:

Cemectp 1

ayIUTOpHUX — 4,5
TOZI.

Camoct. podotu —
4,875 rop.

Cemectp 2

ayIUTOpHUX — 4,5
TOzI.

Camoct. podotu —
4,875 rop.

Ceme

cTp 3

ayIUTOpHUX — 4,5
TOZI.

Camoct. pobotr —
4,875 rop.

eHepreTnYHuX ycraHoBok , ” TexHomoril
BUPOOHMIITBA Ta PEMOHTY JIITAJILHUX
anapartiB» «TexHiuyHne 00CIyroByBaHHS Ta
DEMOHT IIOBITPSIHUX CYIEH 1
aBiaBUrYHIBY, «IHdopMaltiini
TEXHOJIOTIT POEKTYBaHHM», «PakerHi Ta
KOCMI4YHI KOMIuIeKcH», «CrucreMu
aBTOHOMHOI HaBiramii Ta aJJanTUBHOrO
VIPaBJIiHHS JITAITLHUX alapariBy,
«IHTeneKTya bt CHCTEMH Ta TEXHOJIOTID

Pipenb BHLIOI OCBiTH:
niepiuii( OakasaBpChKuif)

InguBigyanbHa podora

Bun xonTpono

ICITUT ‘ ICITUT

HapuajubHuii pik

2022/2023

Cemectp

3-i

Jlekmii

32 rogua

HpakTnyni

40 rogua

JlabopaTopHi

Camocriiina podorta

78 roguH

InpuBigyanbna podora

Bun xonTpono

MopnyabHUH KOHTPOIIB, 1CITUT

IpumiTka

CniBBiJHOIIEHHS KUIBKOCTI FTOJIMH ayIUTOPHHUX 3aHATh IO CAMOCTIHHOT pOOOTH CTAaHOBHTH::
i neHHoi hopmu HaBuaHHS — 216/234.
AyIUTOpHE HaBaHTAXXEHHS MO)Ke OyTu 3MeHIIeHe abo 30UTblIeHe Ha OJHY TOJMHY 3aJIe)KHO Bl

PO3KJIaly 3aHSATh.




2. MeTa Ta 3aBJaHHA HABYAJILHOI JHCIHHUILIIHA

Meta — BUBYUMTH METOJIH, SIKi1 JO3BOJISIFOTh aHATITUYHO JOCIIPKYBATH MaTeMaTHYHI MOZENi (KOpeK-
THICTh, IIOBHOTA, CKJIAJIHICTh, CTIMKICTh PO3B’s3KiB, TOIIO)

3aBaaHHs - BUBYCHHS MaTeMaTUYHUX BEJIMYWH, TEOPild, METOAIB, AKi B SBHUILAX, MpoLeEcax, Tilax
Ja0Th MOXKJIMBICTB AOCIIIKYBaTH HaMOUIBII 3arajbHi BIACTUBOCTI, a0CTparyio4mch Bill THX BIACTHBOCTEH,
SKi HE MaIOTh CYTTEBOT'O 3HAYCHHS.

3riiHo 3 BUMOTaMH OCBITHBO-IIPOQECiHHOI MPOrpaMu CTyIEHTH MMOBHHHI JOCSITTH TaKUX KOMIIETEH-
THOCTEH:

3azanvHux:

3K1. 3gaTHicTh CHIIKYBaTUCS JEP>KaBHOIO MOBOIO SIK YCHO, TaK 1 THCbMOBO.

3K?2. 31aTHICTh CIIIKYBAaTHUCS IHO3EMHOIO MOBOIO.

3KS5. 3naTHicTh npanioBaT y KOMaHIi.

3K6. 3natHicTh reHepyBaTH HOBI ifiel (KpeaTHBHICTD).

3K7. 3natHicTb npuiiMaTi OOIpyHTOBAHI PillICHHSI.

3K8. 3naTHicTh BUNTHUCS 1 OBOJIOAIBATH CYy9aCHUMH 3HAHHSMHU.

Daxosux:

@®K1. 3gaTHicTF BAKOPUCTOBYBATH TEOPil JMHAMIKU MONBOTY Ta KEPYBaHHS MPH MPOESKTyBaHHI 00'e-
KTIB aBlallifiHOI Ta KOCMIYHOI TEXHIKH.

@®K2. 3naTHicTs BAKOPUCTOBYBATH TOJIOKEHHS T1APaBIiKK Ta aepOIUHAMIKH ISl OIIKCY B3a€MOJI1
T 3 TA30BUM 1 T1IpaBIiYHUM CEPETOBHUILEM.

@®K3. 3naTHicTs NpU3HaYaTH ONTUMAJIBHI MaTepiaiy I eIeMEeHTiB KOHCTPYKIIil aBialiiiHOl Ta KO-
CMIYHOI TEXHIKH.

®K4. 3naTHicTh 3A1HCHIOBATH PO3PaXyHKH €IEMEHTIB aBialliifHOi Ta KOCMIYHOI TEXHIKM Ha Mill-
HICTb.

@®KS5. 3naTHicTh MPOEKTYBATH, KOHCTPYIOBATU Ta 31HCHIOBATH BUIPOOYBaHHS 00’ €KTiB aBialliifHOI
Ta KOCMIYHOI TEXHIKH, T 00JIaJHAHHS, CHCTEM Ta IiJCHCTEM.

®K7. HaBnuku BUKOpUCTAHHS iHOPMALIHHUX 1 KOMyHIKaiiHUX TEXHOJOTIH Ta CreniaaizoBaHoro
MPOrpaMHOro 3abe3neueHHs IPH HaBYaHHI Ta y MpogeciiHii qisuTbHOCTI.

®K9. 3natHicTs 00MpaTH METOIHM PO3PAXyHKIB, IPOEKTYBAaHHS Ta BAPOOHUIITBA 3 YPaXyBaHHIM
0COOHMBOCTEH PI3HUX BUJIIB aBialliiHOI Ta KOCMIYHOI TEXHIKH.

[IporpamMHi pe3yabTaTH HABYAHHS:

[TIPH1. BinbHO cHijIKyBaTHCS YCHO 1 MUCHMOBO JIEP>KaBHOIO Ta iIHO3EMHOIO MOBaMH 3 IpodeciiftHux
MUTAHb.

[TPHA4. IlosicHroBaTH cBOI PillICHHS 1 MATPYHTS iX NPUHHATTA (axiBLsAM 1 HedaxiBIsM B CHIN 1 0A-
HO3HaYHIH (opMmi.

ITPH11. Po3ymiTu npyHIMITKN MEXaHIKK PIJMHU Ta Ta3y, 30KpeMa, TiApaBIiKy Ta aepOoIuHAMIKH.

[MIPH12. OnucyBatu OyqoBY MeTaJIiB Ta HEMETAJIIB Ta 3HATH METOAM MOIUQiKalii iX BIaCTUBOCTEH.
[Ipu3HavyaTh onTUMAaNBbHI MaTepiaiy Ui eEMEHTIB Ta CHCTEM aBialliifHOT Ta KOCMIYHOI TEXHIKH 3 ypaxy-
BaHHSM iX CTPYKTYpH, Pi3MUHHUX, MEXaHIYHHUX, XIMIYHHX Ta eKCIUTyaTaliiHIX BIACTUBOCTEH, a TAKOK €KO-
HOMIYHUX (DaKTOPiB

[TPH13. Po3ymitu 0co6mmBOCTi poOOYHX MPOLECIB Y TiAPABIIYHNX, THEBMATHUHHX, CIEKTPUUHUX
Ta eJIEKTPOHHHUX CHCTEMaX, II0 3aCTOCOBYIOTHCS B aBialliifHiM Ta KOCMIYHINA TEXHi.

[TPH14. OnucyBatu ekcriepuMeHTalIbHI METOAM JOCITiIKEHHSI CTPYKTYPHHX, (PI3UKO-MEXaHIYHHUX 1
TEXHOJIOTTYHUX BIACTHBOCTEH MaTepialiB Ta KOHCTPYKIIIH.

[TPH17. Po3ymitu Ta 0OTpyHTOBYBaTH MOCHiAOBHICTH IPOEKTYBAaHHS, KOHCTPYIOBAHHS, BUPOOHHIIT-
Ba, BUMPOOYBaHHA Ta cepTU(iKallii eTeMEHTIB Ta CHCTEM aBialliifHOl Ta KOCMIYHOT TEXHIKH.

ITPH19. Po3ymitu Ta 00TpyHTOBYBaTH OCOOIMBOCTI KOHCTPYKIIi Ta OCHOBHI ACHIEKTH pOOOYHX MPO-
LIECIB B CHCTEMAX Ta €JIEMEHTaX aBlalliiiHOl Ta KOCMIYHOI TEXHIKH

[IPH21. Matu HaBUYKH PO3POOKH TEXHOJIOTIYHUX MPOLIECIB, B TOMY YHCI 3 3aCTOCYBAaHHIM 3aC00iB
ABTOMATH30BaHOT'0 KOMIT IOTEPHOr0 MPOEKTYBaHHSI, [J1s1 BAPOOHHUIITBA KOHCTPYKTHBHHX €IEMEHTIB Ta CHC-
TEM aBlaliiiHOI Ta KOCMIYHOI TEXHIKH.



3. IIporpama HaBYAJIbHOI JUCHUILIIHHA

3micToBHUIT Moayb 1. Vectors and Determinants

Section 1. Introduction to Higher Mathematics
The content and the aim of the course. The main historical stages in the development of higher ma-
thematics.

Section 2. Vector algebra and elements of determinant theory
Determinants of the 2nd and 3" order: the concept and the properties. Cofactors and minors. Sets of
linear algebraic equations. Kramer rule. Vectors. Linear operations on vectors. Linear dependent
and linear independent set of vectors. Collinear and coplanar vectors. Basis, expansion of a vector
relative to a basis. Projection of a vector. Orthogonal Cartesian coordinate systems. Linear opera-
tions on vectors in Cartesian basis. Dot (scalar) product: the definition and the properties. Length of
a vector, angle between two vectors, conditions for 2 vectors to be orthogonal or collinear. Cross
(vector) product: the definition, the properties, and the geometrical interpretation; rule for Cartesian
basis. Triple scalar product and triple vector product: the concept and the properties. Geometrical
applications of triple scalar product

Section 3. Equation of a plane and equation of a straight line
Plane. Equation of a plane passing through a given point orthogonal to a given vector. Angle be-
tween two planes. Conditions for two planes to be orthogonal and for two planes to be parallel. Dis-
tance from a point to a plane.
A straight line in a 3-d space. Directional vector of a straight line. Equation of a straight line in vec-
tor, parametric and canonic form. Distance from one straight line to another. Typical problems.

3microBHuil moay.b 2. Elements of Linear Algebra

Section 4. Matrices and Sets of Linear Algebraic Equations
Matrices. Operations on matrices. Rank of matrix. Sets of linear algebraic equations. Gauss elimina-
tion. An inverse matrix. Matrix method of solution of linear algebraic sets of equations. Investiga-
tion of solution of a linear set, Kronecker-Capelli theorem. Fundamental set of solutions. Homoge-
neous and inhomogeneous sets of equations and their solutions.

Section 5. Linear Vector Space. Linear Operators and Their Matrices
Linear space: the concept and the properties. Examples. Basis and dimension. Transformation of
vector coordinates from one basis to another. Cartesian space. Orthonormal set of vectors. Orthogo-
nalizaiton procedure. Linear operators: examples. Matrix of a linear operator relative to a given ba-
sis. Matrix of transformation. Eigenvector and eigenvalue. Orthogonal operator. Symmetrical opera-
tor.

Section 6. Quadratic Form. Equations of lines and surfaces of the 2nd degree
Lines onto a plane. Canonic equation of an ellipse, of a hyperbola and of a parabola. Properties of
an ellipse, of a parabola and of a hyperbola. Quadratic form. Matrix of a quadratic form. Transfor-
mation a quadratic form to its canonic form. General equation of a line of the 2nd degree. Trans-
formation of a line of the 2" degree to its canonic form. Surfaces of the 2™ degree and their canonic
forms.. Transformation to a canonic form.

3microBHuii moay.ab 3. The Theory of Limits and Continuous Functions

Section 7. The Theory of Limits of sequences
The set of real numbers. Numerical sequences. Infinitesimal and infinitely large sequences and their
properties Limit of a sequence.. Properties of limits. Existence of the limit of a bounded and mono-
tonic sequence. E-number.



Section 8. Limit of function. Continuity. Significant limits.
The limit of a function at a point. The limit of a function at infinity. Properties of limits. Infinite-
simal and infinitely large functions. Some important limits. Comparison of infinitesimals. Symbols
"0" and "O". Equivalent infinitesimals. Continuous function. Properties of continuous functions at a
point.

Section 9. One-sided limits. Discontinuities.
One-sided limits at a point. Properties of a function continuous in a segment. The greatest and the
least value in a segment. Discontinuities and their classification.

3microBHuil mony.b 4. Differential Calculus

Section 10. Differentiation and properties of derivatives and differentials.
The concept of the derivative. Properties of derivatives. Continuity of a differentiable function. The
table of derivatives. The derivative of an inverse function. Derivatives of inverse trigonometric
functions and of hyperbolic functions. The differential and its geometrical interpretation. Deriva-
tives and differentials of higher orders. Leibniz’s formula.

Section 11. Basic theorems of differential calculus.
Rolle’s theorem, Cauchy’s theorem, Lagrange’s theorem. Corollaries. L’Hospital’s rule.
L’Hospital’s rule and indeterminate forms of various types. Taylor’s formula with Lagrange’s re-

mainder. Taylor’s formula for ex, sin X, COSX, 111(1 + x), (1 + x)n.

Section 12. Applications of derivatives
Application of derivatives to the study of functions. Tests for increasing and decreasing functions.
Necessary and sufficient conditions of extremum. Concavity, convexity,points of inflection.
Asymptotes. Curve-tracing. Examples. The greatest and the least value of a differentiable function
in a segment. Polar coordinate system, graphs in polar coordinate systems. Curvature. Evolute and
involute.

Section 13. Differential calculus of function of several variables
Main definitions. Partial derivatives. Differentiability of a function of several variables. Differentia-
tion of a function of a function. The total differential. Derivatives of implicit functions. Directional
derivative, gradient.
Partial derivatives of higher orders. Independency of the order of differentiation. Differentials of
higher orders. Taylor’s formula. Necessary and sufficient conditions for maxima and minima of
functions of several variables. Conditional maxima and minima.

3microBHuiIT Mmoay.b S. Integral Calculus
Section 14. Indefinite and definite integrals and their properties
The primitive function. Indefinite integral: the concept and the properties. Definite integral. Main
properties of definite integral. Theorem about integral mean. Derivative of a definite integral by its
upper limit. Newton- Leibniz’s formula. Improper integrals: the concept and the properties. Com-
parison theorems. Absolute convergence. The table of the simplest integrals. Basic methods of inte-
gration. Integration by substitution. Integration by parts.

Section 15. Integration of rational, trigonometric and irrational functions
Integration of partial fractions. Integration of rational fractions. Integration of trigonometric func-
tions. Integration of irrational functions.

Section 16. Applications of integrals to various problems in geometry, mechanics and
physics
Applications of definite integral to geometrical and mechanical problems.



3microBHuil Mmoay.b 6. Differential Equations

Section 17. The main definitions. Ordinary differential equations with separable va-
riables, linear equations, Bernoulli’s equation.
Differential equations as models of physical phenomena. Main definitions. Cauchy’s problem. Dif-
ferential equations with separable variables, homogeneous equations, linear equations of 1* order,
Bernoulli's equation,. Equations in total differentials, Clairaut's equation, Lagrangian equations.
Differential equations of higher order. Boundary value problems. Lowering the order of a
differential equation.

Section 18. Linear ordinary differential equations. Sets of linear ordinary differential
equations
The concept of the complex number. Complex plane. Algebraic, trigonometric and exponential
forms of a complex number. Arithmetical operations on complex numbers. Linear equations of
higher order. Linear differential equations with constant coefficients. Homogeneous and inhomoge-
neous equations: properties of solutions. Lagrangian method variation of constants. Special case of
the right-hand side: method of indeterminate coefficients . Systems of differential equations: elimi-
nation and matrix method of solution. Elements of the theory of stability. Lyapunov’s stability.
Asymptotic stability. Investigation of linear system stability. Hurvitz’s test.

3micToBHUIT Moayab 7. Series

Section 19, Numerical Series. Properties of convergent and divergent series. Tests for
convergence.

Numerical series. Convergence and sum of a series. Geometrical progression. Necessary
condition of convergence. Series with positive terms. Comparison theorems. D’ Alembert’s test and
Cauchy’s test. Integral test. Estimation of the remainder of a series using integral test. Alternating
series. Absolute and non-absolute convergence. Leibniz’s test, the estimation of a remainder.

Section 20. Functional Series. Power series. The domain of convergence.

Functional series, the domain of convergence. Theorems on uniformly convergent series.
Power series. Abel’s theorem. Radius of convergence. Continuity of the sum. Integration and diffe-
rentiation term by term. Taylor’s series. Expansion in Taylor’s series for: sin(x), cos(x), exp( £ x),
In(1+x). Application to approximate evaluations.

Section 21. Fourier Series.

Orthogonal set of functions. Examples. Trigonometric Fourier Series. Expansion in Fourier
series in interval (-1, I). Expansion in Fourier series of even and odd functions. Dirichlet's theorem.
Fourier series in complex form. Fourier integral. Fourier transform. Sine and cosine Fourier trans-
form.

3microBHuil moay.ab 8. Multiple Integrals

Section 22. Double integrals and triple integrals
Double integrals and their properties. Evaluation of double integrals. Substitutions in double inte-
grals. Polar coordinates. Green's formula.Triple integrals. Substitutions in triple integrals. Cylin-
drical and spherical coordinates.

Section 23. Surface and line integrals
Line integrals of the 1** and the 2™ kind: the concept and the properties. Independence on the path.
Restoration of a function basing on its total differential. Application of line integrals to physical
problems.Area of a surface. Surface integral. Geometrical and mechanical applications of multiple
and surface integrals.



3micTroBHuIT Moay.b 9. Vector and Scalar Fields

Section 24. Various fields and their mathematical representations. Differential opera-
tions on fields.

Vector lines and their differential equations. Flow through a surface. Divergence and its
physical interpretation. Curl. Hamiltonian. Differential operations of the 2™ order. Gradient field,
harmonic field, solenoidal field and their properties.

Section 25. The flux and the line integral of a vector field. Gauss and Stokes theorems

Applications of Gauss-Ostrogradskii's formula. Circulation of a vector field. Applications of
Stokes formula. The main theorem of the vector calculus.

3microBHuit moayab 10. Functions of Complex Variable

Section 26. Functions of complex variable and their properties. Derivative of a function
of complex variable. Integrals of complex functions.
Functions of complex variable and their properties. Derivative of a function of complex variable.
Cauchy-Riemann conditions. Harmonic functions. How to determine an analytic function basing on
its real or its imaginary part.. Cauchy’s theorem. Generalization on multiple connected areas.
Integral Cauchy’s formula. Laurent series. Singular points and their classification. Residue: the
concept and evaluation. Cauchy’s theorem.

4. CTpyKTypa HABYAJIBHOI JMCUUILTiHA

HasBa 3micTOoBHOTO KinbkicTb To1uH
MOJJIs 1 TeM VY Tomy umcii
Yceboro
1 i nab C.p.
1 2 3 4 5 6
Monyns 1
3wmicroBHu Moayib 1. Vectors And Determinants
Section 1. Introduction
to higher mathematics 1 1 - - -
Section 2. Vector alge-
bra and elements of 26 4 10 - 12
determinant theory
Section 3. Equation of
a plane and equation of 25 5 6 — 14
a straight line
Pa3om 3a 3micTOBHUM 57 10 16 3 26
MoxayieMm |
3microBHuid Monynb 2. Elements Of Linear Algebra

Section 4. Matrices and
sets of linear differen-
tial equations 16 4 4 - 8
Section 5. Linear vec-
tor space. Linegr op- 13 4 4 3 10
erators and their ma-
trices
Section 6. Quadratic
form. Equations of sur- 16 4 4 — 8
faces and lines of 2™




order

Paszom 3a 3MicTOBHUM

MOZyseM 2 50 12 12 26
Ycroro roguH 102 2 8 59
Monynsb 2
3microBHuA Moy 3. The theory of limits and continuous functions
Section 7. Limits of
sequences. 16 4 4 8
Section 8. Limit of
function.  Continuity. 17 4 4 9
Significant limits.
Section 9. One-sided
limits. Discontinuities. 15 2 4 9
Paszom 3a 3MicTOBHUM
Mozynem 3 48 10 12 26
Ycboro rogud 48 10 12 26
Mopyns 3
3microBHMA Monynb 4. Differential calculus
Section 10. Differen-
tiation and properties 2 ) 3 3
of derivatives and dif-
ferentials.
Section 11. Basic theo-
rems of differential 8 2 3 3
calculus.
Section 12. Applica-
tions of derivatives 15 2 3 10
Section 13. Differential
calculus of function of 17 4 3 10
several variables
PazomMm 3a 3MICTOBHUM 48 10 12 2
MoxyieM 4
3microBHuiA Monynb S. Integral Calculus

Section 14. Indefinite
and definite integrals
and their properties 16 4 4 8
Section 15. Integration
of rational, trigonome-
tric and irrational func- 24 6 10 8
tions
Section 16. Applica-

14 2 2 10

tions of integrals to




various problems in
geometry, mechanics
and physics

Paszom 3a 3MicTOBHUM

54 12 16 26

MOJIyJIEM S5
Ycboro rouH 102 22 28 52

Monayinb 5

3microBHuii Monynb 6. Differential equations

Section 17. The main
definitions.  Ordinary
differential equations
with  separable va- 22 4 6 12
riables, linear equa-
tions, Bernoulli’s equa-
tion.
Section 18. Linear or-
dinary differential equ-
ations. Sets of linear 26 6 6 14
ordinary  differential
equations
Pazowm 3a 3micToBHMM 48 10 12 2
MOJTyJIeEM 6
Ycworo rogux 48 10 12 26

Mopyns 6

3MmicToBHHIA MOAYNE 7. Series
Section 19, Numerical
Series. Properties of
convergent and diver- 12 4 6 2
gent series. Tests for
convergence.
Section 20. Functional
Series. Power series.
The domain of conver- 19 > 4 10
gence.
Sectlon 21. Fourier Se- 23 5 6 12
ries.
Pa3om 3a 3micTOBHUM
Momyem 7 56 14 16 26
Yceboro roavH
54 14 16 24
Monayis 7
3microBHMIA Moynb 8. Multiple Integrals

Section 22. Double in-
tegrals and triple inte- 19 4 6 9
grals
Sectlpn 23. Surface 19 4 6 9
and line integrals




Paszom 3a 3MicTOBHUM

38 8 12 18
MOJyJIeM 8
3wmicroBHu Moayib 9. Vector And Scalar Fields
Section 24. Various
fields and their ma-
thematical representa- 14 4 4 — 6
tions. Differential op-
erations on fields.
Section 25. The flux
and the line integral of
a vector field. Gauss 16 4 4 - 8
and Stokes theorems
Pa3om 3a 3MICTOBHUM 30 3 3 B 14
MoTyJieM 9
3microBHuid Moynb 10. Functions of Complex Variable
Section 26. Functions
of complex variable
and their properties.
Derivative of a func- 28 2 4 — 22
tion of complex varia-
ble. Integrals of com-
plex functions.
Pa3om 3a 3MICTOBHUM 28 2 4 B 2
MoxyseM 10
Ycporo roaux 96 18 24 54
5. Temu ceMiHAPCHKHX 3aHATH
No Topic Hours
1
2
6. Temu NpaKTUYHUX 3aHATH
No Topics Hours.
1 2 2
1-2 | Determinants of the 2nd and 3rd order. Properties of determinants. 4
3 Linear operations on vectors. Basis, expansion of a vector relative to a basis. 2
Linear operations on vectors in Cartesian basis
4-5 Dot (scalar) product. Cross (vector) product. Geometrical applications. 4
6 Triple scalar product. Geometrical applications. 2
7-8 Equations of a straight line. Problems 4
9 Equations of a plane. Problems 2
10-11 | Matrices. Operations on matrices. 4
12-13 | Rank of a matrix. Investigation of solution of a linear set, Kronecker-Capelli’s 4
theorem. Eigenvectors and eigenvalues
14-15 | Canonic equation of an ellipse, of a hyperbola and of a parabola. General equa- 4

tion of a line of the 2nd degree. Transformation of a line of the 2nd degree to its
canonic form.




15-16 | Infintesimals. Limit of a sequence. 4

17-18 | The limit of a function at a point. The limit of a function at infinity. Some im- 4

portant limits.

19-20 | One-sided limits. Continuity of a function. Discontinuities and their classifica- 4

tion.

21-22 | Methods of differentiations 4
23 Differential and its applications 2
24 L’Hospital rule. Taylor’s formula. Applications to approximate calculations 2
25 Extremum of a function. Concavity and convexity. Points of inflexion. Asymp- 2

totes.Curve-tracing in Cartesian and polar coordinate system.
26 Partial derivatives and total differential of a function of several variables. De- 2

rivatives of an implicit function and of a function of a function. Tangent plane
and normal line. Derivatives of higher order. Directional derivative. extremum
of a function of several variables. Conditional extremum

27-31 | Basic methods of integration. Integration by substitution. Integration by parts. 10
Integration of partial fractions. Integration of rational fractions. Integration of
trigonometric functions. Integration of irrational functions.

32-33 | Definite integral. Applications of definite integral to geometrical and 4

mechanical problems.

34 Improper integrals. Comparison theorems. Absolute convergence 2

35 Differential equations with separable variables, homogeneous equations, linear 2
equations of the 1% order, Bernoulli's equation,. Equations in total differentials

36 Differential equations of higher order. 2

37-39 | Linear differential equations with constant coefficients. Homogeneous and in- 6

homogeneous equations: properties of solutions. Lagrangian method variation
of constants. Special case of the right-hand side: method of indeterminate coef-
ficients . Systems of differential equations: elimination and matrix method of
solution.

40 Elements of the theory of stability. Lyapunov’s stability. 2

41-43 | Numerical series. D’ Alembert’s test and Cauchy’s test. Integral test. Alternating 6

series. Absolute and non-absolute convergence. Leibniz’s test, the estimation of
a remainder.
44-45 | Functional series, the domain of convergence. Theorems on uniformly conver- 4
gent series. Power series. Radius of convergence. Integration and differentiation
term by term.
46-48 | Fourier series. Expansion in Fourier trigonometric series on (—Tr, ,TC ) Expan- 6
sion in Fourier trigonometric series on (— l,1 ) Expansion of an odd and of an
even function in Fourier trigonometric series. Complex form of Fourier series.
49 Evaluation of double integrals. 2

50-51 | Triple integrals. Substitutions in triple integrals. Cylindrical and spherical 4

coordinates.
52 Line integrals of the 1% and the 2" kind 2

53-54 | Surface integrals. 4

55-56 | Hamilton’s operator. Differential operations of the 2nd 4




order. Gradient field, harmonic field, solenoidal field. Divergence. Curl.
57-58 | Flow through a surface. Applications of Ostrogradskii's formula and of Stokes 4
formula.
59 Elementary functions of complex variable. Derivatives of complex functionns. 2
Cauchy-Riemann’s conditions.
60 Integration of complex functions. Cauchy’s theorem. Cauchy’s formula. 2
Total 120
7. Temu J1a0OPATOPHHUX 3aHATH
No Name of topic hours
1
2
8. Camocriiina podora
No Topic Name Hours
1 Vector algebra and elements of the theory of determinants (Section 2) 8
2 Equation of a plane and of a straight line (Section 3) 6
3 Matrices and sets of linear algebraic equations (Section 4) 10
4 Linear vector spaces. Linear operator and matrices (Section 5) 10
5 Quadratic forms. Equations of surfaces and lines of 2nd order (Section 6) 8
6 The theory of limits of sequences (Section 7) 8
7 The theory of limits of functions (Section 8) 6
8 Differential calculus of function of 1 variable(Section 9) 10
9 Complex numbers. Operations on complex numbers (Section 10) 4
10 Differential calculus of functions of several variables (Section 11) 10
11 Integral calculus of functions of 1 variable ( Section 12) 10
12 Ordinary differential equations and systems (Section 13) 12
13 Line integrals (Section14) 8
14 Multiple integrals (Section 15) 9
15 Elements of field theory (Section 16) 10
16 Numerical and functional series (Section 17) 13
17 Fourier series. Fourier integral. Fourier transform (Section 18) 12
18 Functions of complex variable (Section 19) 12
19 Operational calculus(Section 20) 6
20 Elements of calculus of variations (Section 21) 14
21 Partial differential equations (Section 22) 18
22 Elements of the theory of probability and mathematical statistics (Section 20
23)
Total 224
9. InguBinyasbHi 3aB1aHHA
No Topic Name Hours
1 Individual work: «Vector Algebra and Analytic Geometry». (Sections 2-3) 10
Total 10

10. MeToau HABYAHHSA

[TpoBeneHHs ayIUTOPHUX JIEKIiH, MPaKTHYHUX 3aHATh, IHAWBIyadbH1 KOHCYAbTALIl (TIpy HEOOXi-
HOCTI), caMOCTiliHa poOoTa CTYAEHTIB 3a MaTepiajaMu, OmyOIiKOBaHUMHU Kadeaporo (METoquuHi




MTOCIOHMKH).

[TpoBeneHHSI TOTOYHOTO KOHTPOJIIO, MMCHbMOBOTO MOAYJIBHOTO KOHTPOJIO, (piHATBHUN KOHTPOJb Y

BUTJISII ICIIATIB.

11. MeToau KOHTPO.I10

12. Kpurepii oniHIOBaHHA Ta po3M0AiJ 0aJiiB, IKIi OTPUMYIOTh CTYeHTH

12.1. Po3noain 6aJiB, IKi OTPUMYIOTH CTYAeHTH (KUJIbKICHI KpuTepil OHiHIOBAHHA)

Ckuanosi HaBuaiabHOI | baam 3a onne 3anarTa | Kinbkicts 3anaTs | CymapHa Kijb-
pobotu (3aBIaHHs) (3aB/1aHb) KiCTh 0aJtiB

3MicToBHUIT MOaYJIb 1

Po6oTa Ha JIeKmiax 0...0,5 9 0...4,5

Po6oTa Ha mpakTHYHUX 0...2,5 6 0...15

3aHATTSIX

CamocriitHa po6oTa 0...1 5 0...5

MonynbHUN KOHTPOJIb 0...24 1 0...24
3MicTOBHUIT MOYJIb 2

Po6oTa Ha JIeKmiax 0...0,5 7 0...3,5

Po6oTa Ha mpakTHYHUX 0...2,5 10 0...25

3aHATTSIX

CamocriifHa po6oTa 0...1 5 0...5
3micToBHUIT MOAYJIb 3

Po6oTa Ha JIeKmiax 0...0,5 0 0

Po6oTa Ha mpakTHYHUX 0...2,5 2 0...5

3aHATTSIX

CamocriitHa po6oTa 0...1 2 0..2

MonynbHUN KOHTPOJIb 0...24 1 0...24

BukoHaHHs Ta 3aXHCT po- 010 0 0

3paxyHKOBOi1 poO0OTH

Bceboro 3a cemectp(*) 0...113

(*) SAAxmo KinbkicTe MOAYJBHUX 0aJiB y cTyAeHTa nepesuurye 100, To B sxocTi miacymko-
BOI OiHKH BHcTaBJseTbes 100 Oadis.

CemecTpoBHii KOHTPOJIb (iCTIUT) MPOBOAMUTHCS Y pa3i BIIMOBH CTYJIEHTa Bil OalliB MOTOYHOTO
TECTYBAHHs Ta 3a HAsBHOCTI JOMYCKYy A0 icruTy. [Ipu ckiagaHHI CeMeCTpOBOTO iCIIUTY CTYAEHT
Ma€ MOXKJIMBICTh OTpuMaTH MakcumyM 100 Ganis.

biner ans icnuTy/3aiky CKIAQAA€THCS 3 YOTUPHOX MUTAHB (OAHOTO TEOPETUYHHIO 1 TPHOX
MPAaKTUYHUX). 32 KOJKHE TEOPETHYHE MUTAHHS CTYACHT MoXe oaepskat 10 OamiB, 3a mpakTU4HE -
30.

12.2. SIkicHi KpuTepii oliHIOBaHHSA

Heo0xinHuii 06csr 3HaHb IS OJIEP>KaHHS TO3UTHBHOI OIIIHKH:

3anoBisibHO (60-74). OmiHKa CTaBUTHCS, SKIO CTYIEHT 3HA€E 3arajbHi MOHATTS METPUYHHX 1
riIb0EPTOBUX MPOCTOPIB, IO 3aCTOCOBYIOTHCS Y BIAMOBIAHOMY PO3/LIi MaTeMAaTHUKH, MOXKE HaBec-
TH MIPUKJIAAM 1X 3aCTOCYBAHHS; 3HA€E OCHOBHI O3HAYEHHS 1 TEOPEMH Ta METOJHM 1X 3aCTOCYBaHHS JI0
pO3B’sA3aHHs 3a/1a4

Joope (75-89). O1iHKa CTaBUTHCS,AKIIO CTYJACHT, Ma€ CTIMKi CHCTEMHI 3HAHHS 3 TUCIUTLTIHH,
3aadi OUIeTy po3B’si3aHi aje MOSICHEHHs JI0 KOXKHOTO €Tally po3B’s3aHHS MAIOTh MEBHI HEJOJIKH,



abo CTyIeHT He MOXe OOrpyHTYBaTH BHOIp METOJa, 3aCTOCOBAHOTO HUM JI0 PO3B’S3aHHS Ti€l 4u
1HIIOT 3a/1a4H .

Binminno (90-100). OriHka CTaBUTBCS,IKIIO CTYICHT, MA€ CTIMKiI CHCTEMHI 3HAHHS 3 JUCIIHU-
IUTIHU, yMi€ 1IX OOIPYHTOBYBATH, y3arajJbHIOBAaTH Ta MPOIAYKTHBHO iX BUKOPHUCTOBYE Ha TBOPUOMY
piBHi. 3agaui OineTy po3B’s3aHi Ta MarOTh MOSCHEHHS 10 KOXKHOTO eTamy po3B’si3aHHs. CTyaeHT
BUIBHO BOJIOJI€ MOHATIHHUM anapaTroM, yMI€ JIOT1YHO MHUCIUTH, aHaJi3yBaTH HECTaHJApTHI CUTYya-
1ii. Mae rinu0oKi 3HaHHS 3 Teopii Ta MPAKTUYHI HABUYKH.

12.3 Kpurepii oniHioBaHHsI po00TH CTyJAeHTa NPOTATOM CeMeCTpPy

[TpoTsirom cemecTpy CTYA€HT OTpUMYe€ Oany 32 HAKOTIUYYBAILHOIO CUCTEMOIO 3T1THO 3 Tab-
JIAIICIO HaBeaeHO!o B 1. 12.1. Jlamo nesiki MOSICHEHHS 10 TaOJIuIIi.

PoGoTa Ha nekuii — akTHBHa (opMa 3aCBO€HHS Marepiany Kypey: 0,5 Gana cTaBUTbCA 3a MPO-
ITyMaHi MUTaHHA, K1 CTYJCHT 33J1a€ JIEKTOPY, y4acTh B 00rOBOpEHHI MpeaMeTa JIeKIlii, BIINOoBial Ha
MUTaHHSA, SKI 0 XOAY JIeKIil 3a/1a€ BUKIIa1a4. AKTUBHICTh CTY/I€HTa MOKE 3a0X0UyBaTHUCS J0AAT-
KOBHMH Koe(ilieHTaMu, ki MHOkaThcst Ha 0,5 6ana.

PoGoTa Ha mpakTHYHOMY 3aHSTTI OIIHIOEThCS Tak: 1,5 6ana 3a 3axXMCT BUKOHAHOTO JIOMAIII-
HBOTO 3aBJaHHs, 2 Oanu 3a cCaMOCTIHHO pO3B’s3aHy 3a7auy abo 1 Oan 3a po3B’s3aHy 3aaady 3a J10-
MIOMOTOI0 BUKJaJayda, 2 6ainy 3a oOrpyHTOBAHY BiANOBiIb HA TEOPETHYHE MHUTAHHS 3 JOBEACHHIM
OCHOBHUX II0JIOKEHD OLIS JOIIKH.

CamocriifHa po6ota — 1 0an cTaBUTbCS CTYACHTY 3a BUKOHAHHS JOMAIIHBOTO 3aBIAaHHS pa-
30M 3 HOT0 3aXMCTOM B 11032 ayIMTOPHUIA Yac.

[HnuBigyanbHe 3aBJaHHS BKIIIOYa€ BUKOHAHHS Ta 3aXUCT PO3PAaxyHKOBOI poOOTH, sIKa CKJIa-
Ta€eThes 3 5 3a7a4 32 TEeMaMu, O3HAYEHUMU B Ha3B1 poOOTH. 32 KOXKHY 3aJauy MOXHA OJIepyKaTH Ma-
KCUMAJIbHO 2 Oaiu.

MoaynbHHUI KOHTpPOJIb MPOBOAMTHCS JIBA pa3u Ha ceMecTp Ha 7 1 14 THXKHIX Ha MPaKTHUYHUX
3aHATTAX. BineT 11 MoIyabHOTO KOHTPOJIIO BKIIOYAE 4 MUTAaHHA. 3a BiAMOBiIb HA OJHE MUTAHHSI
CTYZIEHT MO’K€ OTPUMAaTH MakcUMaibHO 6 OaniB. KpuTepii oniHIOBaHHS y BIICOTKOBOMY BiJHOIIEH-
Hi BiIMIOBIIAI0Th SKICHAM KpHUTEpisiM 3 1. 12.2.

IIkana ouiHoBaHHA: 0ajbHA i TpaguNiiiHa

. Orinka 3a TpaauIiiHOO KO0
Cyma 6aniB : . :
Icniut, nudepentiiioBanmii 3aik 3aiik
90 — 100 BinminHO
75 -89 Ho6pe 3apaxoBaHO
60 — 74 3a10BUTHHO
0-59 HeszanoBinbHO He 3apaxoBaHo




13. MeroanuHe 3a0e3ne4eHHs!
KoncnexTu ekniil Ta miApyYHUKn:

1. Korolkov K. Y. The Theory of Limits. Continuous Functions [Electronic resource] : tutorial
/ K. Y. Korolkov, O. G. Poliakov, S. M. Voznyuk. — Kharkiv, 2018.- 44 p.

2. Poliakov O. G. Differentiation: Theory and Applications [Electronic resource]: tutorial
/0. G. Poliakov, S. M. Voznyuk. — Kharkiv, 2019. — 95 p.

3. Poliakov O. G. Integration: Theory and Applications [Text]: tutorial / O. G. Poliakov,
S. M. Voznyuk. — Kharkiv, 2020. — 96 p.

EnexTponHmii pecypc, Ha SKOMY PO3MIIIEHO HABYATbHO-METOAUYHUA KOMILUIEKC AUCIIUILTIHA:

https://library.khai.edu/

14. PexomenioBaHa Jiiteparypa
ba3osa

1. Korolkov K. Y. The Theory of Limits. Continuous Functions [Electronic resource] : tutorial
/ K. Y. Korolkov, O. G. Poliakov, S. M. Voznyuk. — Kharkiv, 2018.- 44 p.

2. Poliakov O. G. Differentiation: Theory and Applications [Electronic resource]: tutorial
/0. G. Poliakov, S. M. Voznyuk. — Kharkiv, 2019. — 95 p.

3. Poliakov O. G. Integration: Theory and Applications [Text]: tutorial / O. G. Poliakov,
S. M. Voznyuk. — Kharkiv, 2020. — 96 p.

4. Strang. G. Calculus, 3" ed., Wellesley-Cambridge, 2014. — 670p.

5. Herman, E. Calculus / E. Herman, G. Strang, v.2, Houston, 2017. — 829p.

6. Stewart, J., Calculus / J. Stewart, 8th ed., Boston, 2016. — 1459 p.

JlonomizkHa
Adams, R.A. Calculus : a complete course / R. A. Adams, - 9™ ed. Pearson, 2018 — 1174p.
2. Courant, R. Differential and Integral Calculus / R. Courant, London, 1961. — 632p.

—

15. Indopmaniiini pecypcu
Caiitu: http://mentor.khai.edu/, https://www.pdfdrive.com, http://eqworld.ipmnet.ru/



