BBJI'APCKA AKAJIEMUS HA HAYKHUTE
MHCTUTYT IO MATEMATHUKA U UTHOOPMATUKA

YT1BBpaAWIT:
(mpod. nmHu I1. boiiBanenkos, Jupextop Ha UMU-BAH)

KOHCIHEKT
3a KAaHAUAAT-IOKTOPAHTCKH M3IHUT

10 IOKTOPCKA mporpamMa: MaTeMaTH4ecKO Mo/eJIUPaHe U MPHJIOKeHNe HA MaTeMAaTHKATA

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
20.

21

22.

1o 00siBeH OCHOBEH KOHKYpC 3a yueOHarta 2023/24 roguna
JIB opoii 69 / 11.08.2023 r.

BbBeneHre B MaTeMaTHYECKHUsl aHAIW3 B KPaWHOMEpPHHM MPOCTpaHcTaBa. HempekbCHATOCT U
MPOM3BOHA HA (DYHKIIMA HA N TPOMEHIHNBH. TeHTbpOBH pa3BUTHUA. 5]

Teopemu 3a HEMOABM)KHATA TOUKA. [5]

Teopema 3a HesiBHUTE pyHKIMU. Teopema 3a oOpaTtHUTe PyHKIUU. [5]

OO6ukHOBeHM au(epeHIInaIHN ypaBHEHHs OT MbpBH pea. OcHOBHH MOHATH. 3agada Ha Komm.
CrpluecTByBaHE U €IMHCTBEHOCT Ha pelieHue. [6], [7]

ABTOHOMHHM CHUCTEMH OOMKHOBEHM audepeHIuanHu ypaBHEHUs. CTallMOHAPHH pPEIICHHUS.
OcHOBHH (pa30BU NOPTPETH Ha IByMEPHH cUCTEMHU. [6], [7]

VYcroituuBocT no JIsmyHOB Ha pelieHHe Ha aBTOHOMHA CUCTEMa OOMKHOBEHM JU(EepeHIMATHU
ypaBHeHus. OyHkuuu Ha JlsmyHoB. [6], [7]

UucneHn METONIM 3a pelIaBaHE HA CUCTEMU JUMHEWHM ypaBHeHus. Meronu Ha ['ayc u XKopnas.
[1], [3]

WTepaninoHHN METOJM 3a pelllaBaHe Ha HEIMHEWHU ypaBHEHHs. MeToJ Ha pa3lnojIOBSBaHETO.
Meton Ha Hroton. KomOunupanu meronu. [1], [3]

UucineHo pemraBaHe Ha CUCTEMH HEIMHENMHM ypaBHeHMs. Merox Ha HrotoH. I'pagueHTHH
Metonu. [1], [3]

Merton Ha Oiinep 3a yMCIEHO penaBaHe Ha 3aaa4ara Ha Komm 3a 0OMKHOBEHU nu(epeHIInaHu
ypaBHeHnus. [1], [2], [4]

SBHn Mmeromum Ha Pynre-Kyra 3a oOuWkHOBeHHM JuQepeHIHMaTHH ypaBHEHHS H CHUCTEMH
0OMKHOBEHU AM(epeHIInaTHN ypaBHEHUS OT IbpBH ped. [1], [2], [4]

Meroan ot Thm Ha AjaMc 3a OOMKHOBEHUM IHU(PEPECHIMATIHA YPaBHEHUS OT IBPBHU PE/I.
[IpenukTopHO-KOpEeKTOpHU MeTOoau. [1], [2], [4]

JudepeHunn Meronu 3a TpaHWYHA 3aqada 32 OOMKHOBEHU AW(EpPEHUHUAIHU YPABHEHHUS OT
BTOpM pen. [1], [2], [4]

Bapuarnmonnu Metoau 3a pemiaBane Ha JudepeHInaTHn ypaBHeHus (meron Ha Purm). [1], [2],
[4]

Knacudukanus va xBasununeitaure YV ot Bropu pen. IlocranoBka Ha 3amayata Ha Komw u
Ha OCHOBHM T'PaHUYHU 33/1a4d. XapakTepucTuku. [10]

JudepeHnunn cxeMu 3a TpaHUYHA 3a]1a4a 3a ypaBHeHueto Ha [loacown. [1], [2], [4], [10]
Hudepenynu cxemu 3a eATHOMEPHOTO ypaBHEHHE Ha TOoTuionpoBoaHocTTa. [1], [2], [4], [10]
JudepeHuHn METOM 3a YpaBHEHHETO Ha cTpyHarta. [1], [2], [4]

Metoau Ha KpallHUTE €JIEMEHTH 3a pelllaBaHe Ha eNMUNTUYHU 3aaa4d. [8], [9], [10]

Hesponuu mpexu. Obydenne ¢ HeBpoHHU MpexHu. [11]

. PexypentHu HeBpoHHH Mpexu. HeBponHu wMpexu Ha Xondwuitna. HeBpoHHM Mpexu Ha

Kohonen. [11]
®uznuHO HHGOPMHUPAHU HEBPOHHU MPEXH. [12]
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mata: 20.02.2023 CncTaBUIH:

(ITpod. mmu Amxkena CnaBoBa) (o n-p VBan baxiekos)

KoHcnekThT € 00ChIeH M OJ00peH Ha 3acelaHue Ha CEeKIus ,,MareMaTH4ecKo MOJEITUpaHe H
YHCJICH aHAMU3™, HA ...ovvennnnnnnnnns

PrnxoBoguTen cexmus:

(npod. nMuH Muxaunn Kpbcranos)

KoHcnekTsT € 00chaeH M 0omoOpeH Ha 3acefaHue Ha CeKuus ,.JludepeHIuanHu ypaBHEHHsS U
MaTeMaTH4ecKa PU3UKA™, HA .......cevuvenneannnnn..

PrnxoBoguTen cexmus:

(mout. a-p I'eopru bosimxuen)

Paszrnenan ot Jupexropckus ceBer Ha UMU-BAH Ha .................. r. (mpotokon Ne ......).

[Ipuer or Hayunus ceBer Ha UMU-BAH Ha ............ r. (mpotokon Ne ......).
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. 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]

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. [1],

3]

Euler's method for numerically solving the Cauchy problem for ordinary differential equations.
[11, [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. [10]

Differencel schemes for the boundary value problem for the Poisson equation. [1], [2], [4], [10]
Difference schemes for the one-dimensional equation of heat conduction. [1], [2], [4], [10]
Difference methods for the string equation. [1], [2], [4]

Finite element methods for solving elliptic problems. [8], [10]

Neural networks. Learning with neural networks. [11]

Recurrent neural networks. Hopfield neural networks. Kohonen neural networks [11]
Physically informed neural networks. [12]
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