BBJI'APCKA AKAJEMUS HA HAYKHUTE
HHCTUTYT 10 MATEMATUKA U THOOPMATHUKA

Y1BBpANII:
(un.-kop. I1. boitBanenkos, Aupexkrop Ha UMIU-BAH)

KOHCIIEKT
3a KAaHIAUAAT-I0KTOPAHTCKH U3IHUT

M0 JOKTOPCKA nmporpama MarteMaTHYECKO MOJACIMPAHE U NPUJIOKEHNE HA MAaTEMATUKATA,

10.

11.

12.

13.

14.

15.

16.
17.
18.
19.

cuurtano ot 2025 roguHa

BbBeneHue B MaTeMaTHUYECKUs aHAIM3 B KpaHOMEpPHHU IIPOCTpaHcTBAa. HenmpekbcHATOCT M
MPOU3BO/IHA HA (YHKIMA HAa N MPOMEHIUBU. TelTbpoBU pa3BuTus. [5]

Teopemu 3a HemoBM>KHATA TOUKA. [5], [10]
Teopema 3a HesiBHUTE PyHKIIMH. Teopema 3a oOpaTHUTE GYHKIHUU. [S]

OO6ukHOBeHH nudepeHIaTHu ypaBHEHUs OT MbpBU pea. OCHOBHM MOHATHA. 3ajadya Ha
Komu. CeiniecTByBaHe v €AMHCTBEHOCT Ha perieHue. [6], [7]

ABTOHOMHH CHUCTEeMH OOWKHOBEHHM aupepeHnnannu ypaBHeHHs. CTallMOHAPHU PEIICHHUS.
OcHoBHU (pa30BH OPTPETH HA IBYMEPHH CUCTEMHU. [6], [7]

YcToluuBoct 1o JIAnyHoB Ha pelleHne Ha aBTOHOMHA CHCTeMa OOMKHOBEHU Au(epeHInalHu
ypaBHeHus. @yHkuuu Ha JlanyHos. [6], [7]

Uucnenn METOM 3a peliaBaHe Ha CUCTEMU JIMHEHHU ypaBHeHUs. MeTtoau Ha ["ayc u XKopaaHn.
[1], [3]

Hrepanmonnu MeTou 3a peraBaHe Ha HEJTMHEHWHU ypaBHEeHMs. MeTo1 Ha pa3mooBsSBAHETO.
Meton Ha Hroton. Kombunupanu meronu. [1], [3]

HUucneHo pelraBaHe Ha CHUCTEMM HEIMHEWHM ypaBHeHus. Meron Ha HrotoH. I'pagueHTHH
meroau. [1], [3]

Meton na Oiinep 3a uuCIeHO peliaBaHe Ha 3aaadata Ha Komm 3a 0OWKHOBEHH
mudepennuanyu ypasaenus. [1], [2], [4]

SBHu Mmetonu Ha Pynre-Kyra 3a oOuMKHOBEHH nudepeHLMaTHH YpPaBHEHUS U CHUCTEMH
OOMKHOBEHH Ju(epeHInaIHU YpaBHEHUS OT bpBHU pel. [1], [2], [4]

Metoau oT THm Ha AjaMc 3a OOMKHOBEHU IU(EPEHIIMATHU ypaBHEHUS OT IBPBU pe.
[IpeaukropHo-kopekTopHu metonu. [1], [2], [4]

JudepeHunn MeToau 3a IpaHUYHA 337aya 3a OOMKHOBEHHM TU(EpeHIMATHU ypaBHEHHS OT
BTOpH pen. [1], [2], [4]

Bapuanuonnu meToau 3a pemiaBaHe Ha AUQEpeHLUaTHu ypaBHeHus (meroa Ha Purtm). [1],
[2], [4]

Knacudukanus na kpazwinnerinute YJIY ot Bropu pea. [locranoBka Ha 3amavyara Ha Ko u
Ha OCHOBHU T'PaHUYHU 3aJa4l. XapaKTEpUCTHKU. [9]

JludepeHyHn cxemMu 3a TpaHUYHA 3a7a4a 3a ypaBHeHueto Ha [loacow. [1], [2], [4], [9]
JudepeHyHn cxeMu 3a eTHOMEPHOTO ypaBHEHHE Ha TOTuIonpoBoaHocTTa. [1], [2], [4], [9]
JudepeHyHn METOIH 32 YpaBHEHHUETO Ha cTpyHaTa. [1], [2], [4]

Metoau Ha KpalHUTE €JIEMEHTH 3a pelllaBaHe Ha eIMNTUYHU 3aaa4H. [§], [9]
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mata: 17.10.2024 r.
CBCTABUIL: oo
(mom. a-p Ilerwp Pamkon)

KoncniekTsT € 00chieH U 000peH Ha 3acefjaHue Ha CeKIus ,,MaTeMaTH4YeCcKO MOJIeJTUpaHe U
yucieH ananus’ Ha 28.10.2024 r.

PBKOBOJIUTEN CEKLIUSA: ..ocvvenvvenreneennnene
(o n-p Munen bopucos)

KoHcriekTpT € 00chieH M OfoOpeH Ha 3aceiaHue Ha CeKuus ,,JludepeHnmanHu ypaBHEHHS WU
MaTemarnuecka ¢usuka““ Ha 23.10.2024 r.

PBKOBOIUTEI CEKITHS: ..cvvvvneevannennnnnn.
(mom. n-p I'eopru bosixues)

Pasrnenan ot Jupexropckus csBer Ha UMU-BAH na 13.02.2025 r. (mpoTokon Ne 7).

ITpuer or Hayunus ceBer Ha UMU-BAH Ha 14.02.2025 r. (mpotokon Ne 2).




10.

11.

12.

13.

14.
15.

16.
17.
18.
19.

BULGARIAN ACADEMY OF SCIENCES
INSTITUTE OF MATHEMATICS AND INFORMATICS

Approved by:
(Prof. DSc P. Boyvalenkov, Director of IMI-BAS)
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effective from 2025

Introduction to mathematical analysis in finite-dimensional spaces. Continuity and derivative
of a function of n variables. Taylor series. [5]

Fixed point theorems. [5]
Implicit function theorem. Inverse function theorem. [5], [10]

Ordinary differential equations of first order. Basic concepts. Cauchy's problem. Existence
and uniqueness of a solution. [6], [7]

Autonomous systems of ordinary differential equations. Stationary solutions. Basic phase
portraits of two-dimensional systems. [6], [7]

Lyapunov stability of a solution of an autonomous system of ordinary differential equations.
Lyapunov functions. [6], [7]

Numerical methods for solving systems of linear equations. Gauss and Jordan methods. [1],
[3]

Iterative methods for solving nonlinear equations. Bisection method. Newton's method.
Combined methods. [1], [3]

Numerical solution of systems of nonlinear equations. Newton's method. Gradient methods.
[11, [3]

Euler's method for numerically solving the Cauchy problem for ordinary differential
equations. [1], [2], [4]

Explicit Runge-Kutta methods for ordinary differential equations and systems of ordinary
differential equations of first order. [1], [2], [4]

Adams-type methods for ordinary differential equations of first order. Predictor-corrector
methods. [1], [2], [4]

Difference methods for boundary value problem for ordinary differential equations of second
order. [1], [2], [4]

Variational methods for solving differential equations (Ritz method). [1], [2], [4]

Classification of second order quasilinear PDEs. Formulation of the Cauchy problem and
basic boundary value problems. Characteristics. [9]

Differencel schemes for the boundary value problem for the Poisson equation. [1], [2], [4], [9]
Difference schemes for the one-dimensional equation of heat conduction. [1], [2], [4], [9]
Difference methods for the string equation. [1], [2], [4]

Finite element methods for solving elliptic problems. [8], [9]
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