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the module

ITon ataysi/
Ha3Banue
JIMCLIMILIAHBL
Name of the
discipline

Tuxi/
uxi/
Cycle

TTonHiH
KOmbl/
Kon
JIUCLIUTI-
JIMHBL/
Discipline
code

Kpeaurrep
canbl / Koi-
BO KpEIUTOB
/ Number of

credits

ITon dopmaTs
Hop./3epr./ TIC
/OCOX/ COX /

®dopmar

JIMCLUUTLTMHBI

Jlex/J1a03 /113

/CPCII/ CPC/

Format of the
discipline Lec/
Labs/PZ/CRP/

CDS

Cemectp

/Cemect

p/Semes
ter

TIpepekBusurrep/
MOCTPEKBU3UTTED /
TIpepexkBu3nThl/
MOCTPEKBU3UTHI /
Prerequisites /
Post-requisites

HQHHiH KbICKalla Ma3MYHBI MEH MaKCB.TLI/
Hem, 1 KpaTKO€ COACPKaHUE HI/ICHI/IHHI/IHI)I/
Purpose and short content of the discipline

Kyseiperrinikrep/ Komnerenuun/ Competences

OKBITYILIBI
nap/
Ipemno-
ImaBa-Tenw/
Teachers

BUIIKTUUIIK LIEHBEPIHEH IBIFATBIH
ADDITIONAL MODULES BEYOND THE QUALIFICATION FRAMEWORK

KOCBIMIIIA

MOAYJBAEP / JONOJHUTEJBHBIE MOJAYJIU, BBIXOAAIINUE 3A PAMKU KBAJIM®UKALIAUA /

BIIIIKM/
JAMBPK /
AMBQF 1(I)
MeTo0ma0rusI
BIK JIaNbIHABIK/
MeTtoponoruuec
Kas MOATrOTOBKa/
Methodological
training

AxaneMus
JBIK  Xat/
AxanemMuu
ecKoe
MUCHMO/
Academic
writing

BIT/
BV
BD

MK/
OK/
oC

AH/
AP/
AW
7201

3

15/0/15/45/7,5
11,5

1

IIpepexBusurrep:
Frimpivu 3epTTey
amicrepi
IloctpexBu3uTTEp:
FbIJIIBIMHU 3EPTTCY
JKYMBICBI

[TpepexBu3uThl: MeTobl
Hay4yHbIX HCCIIEOBAHUN
ITocTpekBU3UTSIL:

Hayuno
HCCIIEI0BATENbCKAs
pabora/

Prerequisites: Methods of

scientific research
Postrequest: Research
work

IToHHIH  MakcaThl:  (OKBI3LUIBIM
ApKBUIBl CHIHM OWIaydbl JaMBITY,
COHBIH 1IIHAE aKaJeMMUIBIK 3CCE,

FBUIBIMH MOTIHIEP MEH aybl3lia
TaHBICTBIPBUIBIMAAD KYpacTeIpy
)IaF}I])IHapI)IH JaM I)ITy 60.]'[])1]'[
TaObLIABL.

Ma3MyHbI: CBhIHU oinay
TEXHUKACBIHBIH HETI3r1

KaruAaTTapblH MEHIepY; FhUIBIMH,
aKkaJIeMUsIbIK  Oenrijepre xayan
OepeTiH aKaJeMHUsUIBIK MOTIHHIH
HETI3Tr1 KaruaaTTapblH oiny;
FBUIBIMU-KOCIOM  MOTIHHIH, artan
alTKaHza, aHJIaTIIaHbIH,
MaKalaHbIH KYPBUIBIMBI M€EH
(hopMaThIH ka3a Olyi;ChIHH Oiay
TEXHOJIOTUACHI aCIeKTICiHIe
FEUIBIMH, OKY JKOHE OKY-
omicreMenik oneOMeTTepAl OKyna
KociOM  OKBUIBIM  JIaFAbUIapbIH
KoNaHa OUTY;FBUTBIMHA XOHE OKY
aKmapaTrTapblH ally MaKCaTbhIH/a
OepinreH  TakpIpeIll  OOBIHIIA
apHaWBl omeOMeTTepal OKYBI KOHE
FEUIBIMHA 3epTTeyiepIiH
oubnmorpadusITbIK armapaTeiH
pecimzmey SKeHIHIEri TajamTapra
COHKeC HargalaHbUIATBIH
omebmerTep Ti3iMIiH  KypacThpa
aNybl;

©3iHIH JXYPri3reH FBUIBIMH-3epPTTeY

Binimi: FBUIBIMH, aKaJIEMHUSIIBIK
Oenrisepre skayar OepeTiH aKaJIeMUSITBIK
MOTIHHIH HETI3ri KaFuaaTTapblH OiTy.
JlaFapichl: FBIIBIMU-KOCIOH MOTIHHIH,
aTamn alTKaHjJa, aHJaTIaHbIH, MaKaJaHbIH,
KYpBUIBIMBI MEH (OpMaThIH ka3a Oiiyi;
CBIHHM OiflJlay TEXHOJIOTHSICHI ACTIEKTICIHAE
FBUIBIMH, OKYy JKOHE OKY-dJIiCTEMEiK
omeduerTepAl  OKylna KociOM OKBUIBIM
JIaFbUIapbIH KoJZiaHa Oly;

BinmikTijiri: celHy Oitylay TeXHUKACBIHBIH
HETi3r1 KaruJIaTTapblH MEHIepY.
Kysiperriniri: konpan0anel ecenrepi

HIBIFApy JAFAbUIApPbl, OJIAPIBIH KbI3MET
eTYiHIH TUIMAUTITIH Tanzay,
MEKTeNTep/e, TEXHUKAJIBIK JKOHE
KOCINTIK OKy OpBIHAApbIHAAa cabak
Kyprizy /

3HaHMs: OCHOBHBIE TEOPEMBI Kypca.
Ymenusi: pemarb 3a1aud  JIMHEWHOM

anrebppl U aHATUTUYECKOW TEOMETPUUO
MepeYrCICHHbBIE B IIpOrpaMMe Kypca.
HaBpIku: mOCTpOSHUS TPUOIIDKEHUIA,
anmpoKCHMaryMii ¥ HPHOIMKEHHOTO
pELICHNS TMHEHHBIX CHCTEM.
KommereHumsi:  HaBBIKM  pEIICHUS
TIPUKJIATHBIX 3a7ad, aHaI3
3 (HeKTHUBHOCTH WX (PYHKIMOHHPOBAHMUS,
BBEICHHS 3aHATHN B IIKOJIax,
TEXHUYECKHX H  NPOQeCcCHOHATBHBIX
y4IeOHBIX 3aBeICHUsIX/

Knowledge: the basic equations of

3




(FRUTBIMM ~ Makayia) HOTIDKENepiH
aybi3lia okoHe kazbama  (dcce)
TaHBICTBIPY, aTarm  alTKaH#a,
«AKaZIeMUSsUIBIK  JKa3bUIBIM»  TIOHI
OoifpiHIIa  jka3zbarma  HKayarTbl
pecimaey MeH Ma3MyHBIHa
KOWBUIATBIH ~ TajlalTapra  CoiKec
Ka30ala eMTHXaH JKayalTapbIHbIH
MOTIHIH KypacTblpa Olmyi; apTypii
JKaHPJAaFbl FBUIBIMH  MOTIHIEP/I,
COHBIH, inHIe YCBIHBUTFaH
Makajara a{jaTna Kazysl,
FBUIBIMHA MaKaJIaChIHBIH HOTHIXKECIH
KOPBITBIH/IbI FBUIBIMU-
MPAKTHKAJIBIK KOH(epeHnusia
KOpFail almybl Kepex.

Llens: Knaccuduxaiys ypaBHeHUit
C OTKIIOHSIIOIIMMCS apTyMEHTOM.
OcHoBHas 3a;aya TS
i depeHInanTbHBIX YpaBHEHUH.
Conepxxanme:  OOmas  Teopus
JVHEHHBIX YpaBHEHUH U CHCTEM.
KpaeBas 3amaua mms JHHEHHOTO
ypaBHEHUS WU CHCTEMBI
ypaBHeHui.  @yHkuua  ['puna.
[IpencraBnenue penieHus: KpaeBoil
3aJa4M. 3amaua Typma-
JlnyBunist Uit ypaBHEHUSI BTOPOTO
TOPSIZIKA. CucreMsl
mddepeHInanbHBIX YpaBHEHUH C
KOMIUIEKCHBIMU apryMeHTaMHu.
JoxazarenbcTBo TEOPEMBI
CYILIECTBOBAHUS U €IMHCTBEHHOCTH
AQHATTUTHYECKOTO pemeHus
METOJIOM Ma)KOpaHT./

Purpose: is the development of the
necessary intuition for finding
effective algorithms for solving
problems in computational
mathematics, and also to
familiarize the undergraduates with
the principles of constructing
numerical algorithms, on the basis
of which the most rational strategy
for numerical solution of problems
is realized.

mathematical physics, the specification
of boundary and initial conditions,
methods for solving equations. physics,
methods for solving partial differential
equations.

Abilities: the definition of the domain of
convergence and the study of the stability
of the equations of mathematical physics.
Skills: knowledge in the study and
solution of specific ordinary differential
equations and systems encountered in
various fields of natural science, and with
the help of this knowledge determine the
errors of the applied numerical methods
for solving boundary value problems.
Competence: solving skills applications ,
analysis of the effectiveness of their
operation , the introduction of classes in
schools , technical and vocational schools




Contents:  Basic problems of
mathematical physics. Difference
schemes for equations of parabolic
type. Difference schemes for
equations of hyperbolic type.
Difference schemes for equations
of elliptic type. Variational and

variational  difference  methods.
Numerical methods for solving
integral equations.
Feueivu  |BIT/  |GZA/ 30/0/15/50/10/ |1 [IpepexBuzurTep: Makcartsl: JIOKTOpaHTTap/bl|- MaTeMaTHKaHBl OKBITyJa OUTIM KoHE
seprrey  |BJ/  |MNI/ 15 MaTeMaTHKaHbI MaTeMaThKa CajachlH/IaFbl FBUIBIMU |FBUIBIM  CallaChIHIAFbl  pedopmalniapra
omicrepi/ |[BD |RM OKBITYZIIBIH ~ OJIiCTEMECI, [3epTTeYIepIiH OiCHaAMachl MeH|OalIaHBICTBI MOCENETCepdl  3epTTeyiep
MeTtosl 7202 MaTeMaTHKa MYFaTIMiHIH|OKBITY 9JIICTEMEC] )KOHE TopOMeINey|Kyprize aiy,
Hay4yHbix |MK/ oJIicTEeMEITiK Heri3IepiMeH TaHBICTHIPY. |- ZKOO cabaxk 6epy;
uccnenosa |OK/ JANBIH/BIFBI, bonamak raneiM Mamanzaap PhD|- ka3ipri ke3qeri FbUIBIMU S7icTep;
HU/ oC MaTEeMaTHKAJIBIK JIOKTOPAHTTApIbIH  OimiM, OUTIK|- MHHOBAIMsUIAD JKOHIHAETT OIiCTEMEHi
Research JIoTIenieynep JIaFbUIapbIH KaJIBIITACTBIPY JKOHE|KOJNJaHy XKOJAAPhIH O1iy.
methods [TocTpexBuzuTTEp: OJIapIbIH KaJIbINTaCKaHABIFBIH | BEITH KOMIIETEHTHBIM B
FBUIBIMU 3epTTey|opraibiM TEKCEpY. Ocpbl|pedopmupoBaHun
JKYMBICHI OarapiaMaHbIH Tarbl Olp MaHbI3IbI| 001Ie00pa3oBaTEIHHON IIKOJIBI,
IIpepekBU3UTEI: acriektici KP eTim jxarkaH OuliM|Hay4uThCs  OOECHEUYHTH  IOBBIIICHUE
METO/IMKA TPenolaBaHus |CalachIHIAFbI pedopmanapra|kauecTa CpeIHero obuiero
MaTeMaTHKH, 0aiIaHbICTHI Macerenepai| 00pa3oBaHus, B YAOBIIETBOPEHUH
MeTOYecKas 3eprreyre JOKTOpaHTTapAbl| 00pa30BaTEeIbHBIX 3aIPOCOB YYAIUXCS C
MOATOTOBKA  yuwureneii|0arbiTTay *oHe XKOO cabak Gepy,|yuerom ux WHIUBUIYaJIbHBIX
MaTEMAaTHKH, Kazipri Kesjeri FbUIBIMH JiCTep,|CIOCOOHOCTE M BO3MOXKHOCTH. 3HATh
MaTeMaTHYeCKUe MHHOBaLsIap JKOHIHJIET1|HaydHble OCHOBBI IIKOJBHOIO Kypca
JIOKa3aTebCTBa ozicTeMeniK YFBIMJIAPBIH | MaTEMATHKH.
[TocTpeKBU3HUTHI: HaYYHO |KAJIBIITACTHIPY.
—  HccnenoBarenbekas|Llenplo  TUCHMIUIMHBL  SBIISETCS
pabota O3HAKOMJICHHE JOKTOPAHTOB
METOI0JIOTHEN Hay4HBIX
HCCIIEIOBAHUN " METOIUKO
o0yueHus u BOCTIHTaHHS
MaTeMaTUKH. Jpyrum  BaXHBIM
ACIEKTOM 3TOU MIPOrpaMMBbl

npoxomur B PK HampaBneHo Ha
W3ydEHUE BOIPOCOB, CBSA3AaHHBIX C
pedopmamu B obnactu
0o0pa3oBaHN W HayKH, BHEIPUTH
COBPEMEHHBIX Hay4YHBIX METO/IOB B
00y4eHNH TOKTOPAHTOB B BY3aX,
thopmupoBaHue KOHIICTIINH
METOJOIOTMYECKUX NHHOBAIINH.




Texunkan
BIK JKOO-
Ia
MaTeMaTUK
aJIBIK OLITIM
oepymiH
Mocenenep
i/
[Ipobaembr
MaTeMaTu4
€CKOro
o0Opa3oBaH
us B
TEXHUYECK
uX By3ax/
Problems
of
Mathemati
CSs
Education
in
Teachnical
Universitie
S

BIl/

BV
BD

TK/
KB/E
C

TZhOO
MBBM

PMOT
V/
PMET

7203

30/0/45/60/15/
30

[N

IIpepexBusutTep:
CBI3BIKTBIK,

i depeHnmanIbIK
oreparopiap
TEOpHUsIChbIHA Kipicrie
IToctpexBusurrep:
FBUIBIMA 3epTTey
KYMBICHI/
[IpepexBU3UTHL:
BBenenus B
JIUHEUHBIX

i depeHIMaTBHBIX
OIepaTopoB
ITocTpexkBU3UTHI:
Hayuano
HCCIIeIoBaTeIbCKas
pabora/

Prerequisites:
Mathematical analysis on
varieties and stochastic
analysis
Postrequest:
work

TEOPHIO

Research

[lonnin  Mmakcatel:  AprymeHri
AyBITKBIFaH TeHIEYIepIiH
KIIacCH(UKAIHSICHI.

JuddepeHnman sk TEHIEYIEep

YIIiH Heri3ri OacTamksl ecerrep.
Ma3smynbl: ChI3BIKTHIK TEHJAEYIED
MEH XYHeTepIiH jKaJIbl TEOPHSICHI.
ChIBBIKTBIK ~ TEHJIEYyJep  Hemece
TEHJeyIep KyHelnep YIIH MIEKTiK
ecernrep. I'pun (yHKIUSICBL
IIexTix ecenrep/i IICTITY/TiH
KOHBUIBIMBL. Exinmmn perTi
teraeynep yuwiH Hlrypm JlnyBun
ecebi. Kommekcri  aprymeHTTi
(G hepeHITHATIBIK TeHJIeyIep
Kydeci.  MaxopaHT  oficiMeH
AHAIMTHKANBIK  [ICHIIMHIH ~ Oap
60J'ly]:-l JKOHE JKAJIFBI3ABIFBI Typajlbl
TeOpeMaHbIH ToMesaeHyi. /

Llens: Knaccuduxaiys ypaBHeHUit
C OTKIIOHSIIOIIMMCS apTyMEHTOM.
OcHoBHas 3a/ada JUIs
JuddepeHInaNbHBIX YpaBHEHUIA.
Conepxanue: OObmiast  Teopus
JIMHEVHBIX ypPaBHEHUH U CHUCTEM.
KpaeBass 3amaua mms JHHEHHOTO
ypaBHEHHS WU CHCTEMBI
ypaBHeHui.  @yHkuua  ['puna.
IIpencraBneHue pemieHUs KpaeBoil
3aJa4M. 3amaua typma-
JluyBuiist yisi ypaBHEHUS] BTOPOTO
TIOPSIZIKA. CucreMsl
i depeHInaNbHBIX YpaBHEHUH C
KOMIUIEKCHBIMU apryMeHTaMu.
Joka3arenbcTBO TEOPEMBI
CYILIECTBOBAHUS U €IMHCTBEHHOCTH
AHAJTMTUYECKOTO peteHus
METOJIOM Ma)KOpaHT./

The goal: is the development of the

necessary intuition for finding
effective algorithms for solving
problems in computational

mathematics, and also to
familiarize the undergraduates with
the principles of constructing
numerical algorithms, on the basis

©

Bimikrimiri:  CeBBIKTBIK  xyHemepi
JKYBIKTAI IIenry; i JKOHE
ANIMPOKCUMAIHSHBI, KYBIKTAYIbl KYPYIbI
MeHrepesi./

3HaHUSA: OCHOBHBIE TEOPEMBI Kypca.
YmMmenusi: pemarbh 3aladd  JTUHEHHOM
anreOppl M aHATUTUYECKOH TeOMEeTpHUO
MepEYrCIEeHHBIE B IpOrpaMMe Kypcea.
Kyziperriniri: oKy-TopOue >KYMBICHIHBIH

yZepici MeH HOTIKeNepiH Tajjay,
Oaraay »oHe Ty3eTe OiTy
HaBbiku: mocTpoeHust NpHOIKEHNH,

aHHpOKCI/IMaHI/Iﬁ u HpI/I6J'II/I)KeHHOFO
peuIcHuA JIMHEHHBIX CI/ICTeM./
KOMHeTeHHI/IH: YMEHHA aHAJIM3HUPOBATDH,
OLCHUBATHL U KOPPCKTHUPOBATH IMPOLICCC U
pe3ysbTar y4e0HO-BOCTINTATENHHOM
ACATCIIBHOCTHU

Knowledge: the basic equations of
mathematical physics, the specification
of boundary and initial conditions,
methods for solving equations. physics,
methods for solving partial differential
equations.

Skills: the definition of the domain of
convergence and the study of the stability
of the equations of mathematical physics.
knowledge determine the errors of the
applied numerical methods for solving
boundary value problems.

Competence: the ability to analyze,
evaluate and adjust the process and
results of educational activities




I'eomerpus
JIBIK  OLIIM
Oepynix
Macenenep
i/
[poGiiembr
reoMeTpuy
€CKOTr0
00pazoBaH
nst/
Problems
of
Geometric
Education

GBBM

PGO/
PGE
7203

of which the most rational strategy
for numerical solution of problems
is realized.
Contents:  Basic problems of
mathematical physics. Difference
schemes for equations of parabolic
type. Difference schemes for
equations of hyperbolic type.
Difference schemes for equations
of elliptic type. Variational and
variational  difference  methods.
Numerical methods for solving
integral equations.

bimimi: Kypctoin Heri3ri
TeopemMalapbiH Oineni.
Harnpice: ChI3BIKTHIK anredpa MeH
AHAJIMTUKAIIBIK reoMeTpHs
ecenTepin HIemIesn, KYpPCTBIH

OaraapiaMachIHIa eCenTeH I

IIpepexBusutTep:
MaTeMaTUKAJIbIK Tajjiay,
muddepeHnman bk
TEHIIEY, MaTEeMaTHUKAJIBbIK
¢buzuka TeHzeyJepi,
KOMILIEKC aliHBIMAJIbI
(GyHKUMSIIAD  TEOPHUSCHI.
IloctpekBusuTTEp:
MHTETPaJIIbIK
TYpJICHIIpYIep KOHE
OJapAblH  KONAAHBUIYBI,
FBUIBIMU-3EPTTEY
JKYMBICTap
IIpepexkBu3UTHIL:
MaTeMaTU4eCKUI
aHaJm3,
muddepeHnranbHbIe
yYpaBHEHMS, YpaBHEHUS
MaTeMaTU4eCKUI
(hu3nkwy, TeopHs
(GYHKIMKM  KOMIUTEKCHOMN
TIEpEMEHHON
ITocTpexkBU3UTHL:
HHTETpaJIbHbIC
peoOpa3oBaHus, HAYIHO
- MCCIIEI0BATIChCKAS

MakcaTbl: Herisri yrbIMJapbsl MeH
TYCIHIKTEpiH (H3HKa, MaTeMaTHka
XKoHe HMH(OpMAaTHKa cajajapbiHIa
JKMI  Ke3JIeCeTiH Heri3ri amicrepi
MEH TEeHACYNEpiH MOHE ONapIpl
HICIy TOCULIEpiH IKyiem Typae
OKBIIl  YHpeHy, TYCiHy IoHe
KojjaHa  Oimy. Ocbl OH1
TEOPUSUTBIK ~ JKOHE  TXipHOeIiK

TYpPFBIIaH  JKaH-KAaKTBHl  3epTTey,
Tangay KOHE TYCIHY.
BonbTeppansly, OpenroapMHIH

MHTETPAIJIBIK TEHJEeYJIePiHIH
HETI3Ti  TEOPHWSACHIH  MEHIepyTe,
HETI3Ti  TeHACYNIEpiH  IIemryIiH
omicTepiH YHpeHyre IaFIplIaHajbl.
Anran OimimzaepiH e3iHIH KociOm
KBI3METIHJIE KoNgaHa Oiry.

Tens:

- YCBOUTb OCHOBHBIC MOHSITHUS U
METOJbl  PCILICHUS  JIMHCHHBIX
MHTETPaIbHBIX YpaBHEHHI;
- yMEThb MPHUMEHSTH TOMYYCHHbBIS
TEOpeTHYECKUe 3HAHUS B OymyIiei
[eJaroru4ecKoi JIEATENILHOCTH;
- TMPHOOPECTH OMBIT MO PEIICHUIO

-MHTErpaJIbIK ~ TeHjeyiep  OoiibIHIIA
OimiM anmy, JAarnpUIaHy KOHE OJapiibl
Kacion KbI3METTE naiianany
KaO1IeTTiIir;

-MHTErpaJIbIK ~ TEHICYJepAl  LIbIFapy
OapbIChIHIA OBl XKyieney, OHBIH
MOPMEHAUIITIH ~ apTThIpyFa  KaeTTi
daicTepii KoJlJIany;

-MHTErpaJiIbIK ~ TeHjeylep  OoiibIHIIA
Moceenep/ Tanaay KOHEe CHHTE3 jKacay
apKBUIBI IIEIY;

-931HIH OoJtamax, MaMaH/IbIFBIHBIH
QNIEyMETTIK ~ MAaHBI3ABUIBIFBIH  Ce3iHY,
KOCiOHM KBI3METTI OpBIHIAY YIIiH YKOFapHI
MOTHBALIUSIFA KOJT )KETKi3y.

-CIIOCOOHOCTh CaMOCTOSITETILHO
npuobperaTb  HOBBIE  3HAaHHMA IO
MHTETPATbHBIM YpaBHEHHSIM "
HCIIONB30BaTh 1754 B CBOEH
po(heCCHOHAIBHOM eATENBHOCTH,

-CII0COOHOCTH K TIPUMEHECHUIO
JIOTUYECKOT0 " KPUTHYECKOTO
MBIIIICHUS 1S peIeHusT po0iiem;

-CII0COOHOCTH K TIPUMEHCHHIO

npodeccrOHANbHOM 3HAHWI 1 YMEHUI Ha
MPAKTHKE;




pabota

YpaBHEHHI THIa
®penronbma;

- MPUMEHATH TONYYCHHBIC 3HAHUS
U CcrmocoOHOCTH B Oymymiei

HeHaFOFquCKOﬁ JACATCIIBHOCTH,

Bonbrepa,

- OCO3HABaTh COIMAIBHYIO 3HAYNMOCTBH
cBoeil Oymymed mpodeccun, HMeETh
BBICOKYI0 MOTHBAIIMIO K BBINOJHCHHUIO
npodeccuoHaIbHON JIeATEIbHOCTH;
-CIIOCOOHOCTb MCII0b30BAaTh OCHOBHBIE
3aKOHBI €CTECTBEHHO HAaY4YHBIX
JICLUILUIMH B npoecCrOoHAILHOM
JeATENBHOCTH,  MPUMEHATH  METOJBI
MaTEMaTHIeCKOro aHanu3a u
MOJICIUPOBAHUS,  TEOPETHYECKOTO |
9KCHEPUMEHTAIBHOI'O HCCIIeJOBaHUS.

MAMAHJIBIK MOAYJBIAEPI /MOAYJMN CIHEHUAJBHOCTH/ SPECIALITY MODULES
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1

IIpepexBusurrep:
MaTeMaTUKaJIbIK Tajjiay,
(G hepeHITHATITBIK
TEHJIeY, MaTeMaTHUKaJIbIK
(usnka TeHzeyJepi,
CBI3BIKThI HHTETpaJIIbIK
TeHIeYAepai Ienry
amicrepi
IloctpexBu3uTTEp:
FBUIBIMU 3epITey
KYMBICHI/
IIpepexBU3UTSL:
MaTeMaTHYeCKUH
aHaJus3,
muddepeHnmanbHbIe
ypaBHEHMs, YpaBHEHUS
MaTeMaTHYECKO1
¢buzmnkw,
peleHus
UHTETPaIbHBIX
YpaBHEHUI
ITocTpexkBU3UTHL: HAY4YHO
- HCCIIeI0BaNIChCKas
pab6ora/

Prerequisites:

METO/BI
JIMHEMHBIX

mathematical  analysis,
differential equations,
equations of

mathematical ~ physics,
methods of solving linear
integral equations post-
Requisites: research
work

Makcartsi: JIOKTOPAaHTKA
HUHTETPAJIIBIK TYPIACHAIpYICp KOHE
ONapIbIH  KOJNJAHBUTYBl — TIOHIHIH
HETI3r YFBIM/IAPbIH JKOHE OJIap/ibl
HICIIY/IH HETI3r1 dJicTepiH xyHeni
TYpZE TYCIHIIPY, KOJJAHBLIYBI
)KOHiH}IC JAarbIHbl KaJIBIIITACTBIPY
Oonbin  TaObUTaABL. MHTErpayabik
TYPJICHIIpYIepIiH
muddepeHumanapK - TeHIeyIepal
JKOHE i depeHnmanapK
TeHIeylep  KyHeciH  miemyre
KOJIJaHBLTYBL. Wurerpanubik
TYPJICHIIPYJIEPIiH SAPOCHl  Opam
Tektec  BosbreppaHblH  2-TeKTi
HUHTETPAIIBIK ~ TEHAEYIH  JKOHE
BonbsTeppanbi 2-TeKTi
HHTETPAJIIBIK TEHACYNEp JKYHeciH
memyre  KoJmaHeutysl.  Jlammac
TYPJICHIIPYi )KOHE OHBIH HMHTErpo-
mudepeHIuaNIbK — TeHACYIepIi
mrenry./

Lenp: MOKTOpaHTY OaTh OCHOBHBIE
HOHATHS U METOJIBI UX PEILECHUS 110
«UHTETpaIbHBIM MPeoOpa30BaHUAM
U HX MIPUMCEHEHHAM»
copMHUpPOBATh TIPEACTABICHUE O
NpHMEHCHUH METO/IOB
MHTETPAJIBHOIO  TpeoOpa3oBaHUs
NP PEIICHUH TPHKIAIHBIX 3a7ad,
HAYYHUTHh JIOKTOPAHTOB HPHMEHSTbH
TEOPETHYECKUE 3HAHUS o
MaTeMaTHKe JUIs PeIICHHs 3a1ad

[ep]

- HHTErPaIIbIK TYPIEHIpyep

OOMBIHIIA JKaHA MAaTEeMAaTHUKAIBIK OiTiM|4
anajpl, JaFablIaHy )KoHE oJap/Ibl Kacion
KBI3METIHJIE KONIaHabl;

- HHTErPaJIIBIK TYpJICHIIpysepre
OepinreH ecenrep/i HIbIFapy OapbICHIHAA
OMIBI KyHheneineini, OHBIH
MOPMEHAUIITIH ~ apTThIpyFa  Ka)eTTi
oJicTep i KOAaHaIbl;

- 3epPTTEYIIIIK KbI3METTI TaOBICTHI icKe
achIpasibl;

- MHTETPaJIJIbIK TYpJICHIIpYIep
MOCEJIECIH IIeITy YIIH JIOTHKAIBIK KIHE
CBIHM OWNayra KoJijiaHabl./

- CIIOCOOHOCTh YYHThCS, HPUOOpETaTh
HOBBIE 3HAHUS, YMEHHUS o
MHTETpajJbHBIM  MPeoOpa3oBaHUsIM U
UCIIONB30BaTh UX B NPOECCHOHATBHOM
JIeSTeNIbHOCTH;

- CHOCOOHOCTh K MPUMEHEHHIO
JIOTUYECKOr0 u KPUTHUYECKOT'O
MBIILICHUS JJIs1 pEIIeHUsI po0IieM;

- CIOCOOHOCTP K IPUMEHEHUIO
npo(eCCHOHANBHBIX 3HAHUH M YMEHH
Ha MPAKTHUKE;

- OCO3HABaTh COIMAIBHYI) 3HAYUMOCTh
cBoell Oymymeill mpodeccnn, HUMETh
BBICOKYI0 MOTHBALIMIO K BBIOJIHEHHIO
npo(eCCHOHANBHOMN NIeSITEeIbHOCTH.

- ability to learn, acquire new knowledge
and skills in integral transformations and
use them in professional activities; - the
ability to use logical and critical thinking
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podheCCHOHATTFHON
EeSITENLHOCTH./

Purpose: to give the doctoral
student the basic concepts and
methods of their solutions for
"integral transformations and their
applications” - to form an idea of
the application of methods of
integral transformation in solving

applied problems; - to teach
doctoral  students to  apply
theoretical knowledge in

mathematics to solve problems of
professional activity

to solve problems; - ability to apply
professional knowledge and skills in
practice; - to realize the social importance
of their future profession, to have a high
motivation to perform professional
activities.

IIpepexBusutrep:  *aif
(G hepeHITHATITBIK
TeHaeymep, HKYBIKTAI
ecenTey daicrepi
IloctpexBusurrep:
nepoec TYBIHIBUIBI
JTudhepeHIHATIBIK
TEHICYJAEepAl  JKYybIKTal
ey amicrepiNe
IIpepexBusurrep:
OOBIKHOBEHHBIE
mddepeHnmanbHbIe
ypaBHEHHUS,
MpUOTKEHHBIE METOBI
ITocTpexBusuTTEp:
YHUCIICHHBIC METOBI
perieHus

i depeHInanTbHBIX
ypaBHEHHIH/
Pre-requisites:  ordinary
differential equations,
approximate methods
post-Requisites:
numerical methods for
solving differential
equations

MaKcaTLII JOKTapaHTKa TaHbIM
ypaiciHme nanaa 0O0JTaThIH
middepeHnmanapK  TeHIeyNepai
KOMITBIOTEPIIH KOMETIMEH
HICIIY/IH €cenTey alropuTMIEpiH
KYpBIT, KoljiaHa Olnyre jadbiHay.
[TpakTHKaIbIK ic opekeTiHae
MaTEMaTHKAJIbIK MOlICJ'II)lICYZIiH
KOMeriMeH  IIbIHAWBl  QJIEMHIH
3aHABLUIBIKTapbIHA namgagaHa
oimy./

[lenb: mMOArOTOBUTH K YMEHHUIO
paspabaTpiBaTh M HUCIOJNB30BATh
AJITOPUTMBI pacucrta peICHuA
mudQepeHInanbHbIX — YpaBHEHHIA,
BO3HHUKAIOIHNX B rporecce
IIO3HAaHUA JOKTapaHTKHU C
[IOMOIIbI0 KOMIIBIOTEPA. YMEHHUE
HCII0JIB30BaTh 3aKOHOMEPHOCTHU
peampHOrO0 MHpa C  IIOMOUIBIO
MATEMAaTHYECKOro MOICIUPOBAHUA
B HpaKTI/I‘ICCKOfI JCATCIIBHOCTH
Purpose: to form a master's students
in a systematic form the concept of
numerical methods for solving
differential equations, methods of
mathematical  modeling,  error
sources and methods of accuracy of
results, as well as to prepare
undergraduates for the development
and application of computer-based
algorithms for solving differential

- JOKTapaHTTbI KOﬁLIJ'IFaH ecenTi menury
OapbIChIHIA JKYBIKTAIl IICIIYIIH THIMII
TOCLIEPIH TaHJIayFa, opTypii
omicTepMeH aJIBIHFaH €CEITIH
HOTHOKEJNIEPIH CabICTBIPYFa YipeHeni;

- JOKTapaHT XYBIKTay dJICIHIH KaTeliriH
Oaranaynpl, OPHBIKTBUIBIKKA 3€pTTEYIi,
OepinreH  JONAIKTI  TaHIAyIbl JKOHE
aNbIHFaH HOTIDKENepAl Tajjmail Oimyni
MeHrepezi./

- Hay4uTh JIOKTApaHTOB BHIOMpAaTh NpHU
pemeHnn MOCTaBJIECHHOU 3a1a4H,
Haubosee OINTUMAJIbHBIC CIOCOOBI
YHUCJIICHHOT'O penienus, CpaBHUBATh
pe3yIbTaThI pelieHui 3a1a4y,
TIOJTYYCHHBIC Pa3JINYHBIMU METOAAMMU;

- chopmupoBaTh  TpENCTABICHHE O
METOAUKAX TPOBEPKU MPAaBUIBHOCTH H
TOYHOCTHU TOJIy9YaeMbIX YUCJIICHHBIX
pemIeHnid, a TakkKe CHoco0ax TMPOBEPKH
CXOOUMOCTH H CKOPOCTH TIOJIYUYCHUA
pemeHns TS 000CHOBaHUS
KOPPEKTHOCTH IPUMEHEHUSA KOHKPETHBIX
AJTOPUTMOB YHCIICHHOTO PEIIeHHS./

- to teach undergraduates to choose when
solving the problem, the most optimal
ways of numerical solution, to compare
the results of solutions of the problem
obtained by various methods; - to form
an idea about the methods of checking
the correctness and accuracy of the
numerical solutions, as well as ways to

4




equations arising in the process of|check the convergence and speed of
knowledge and use in practice of|obtaining solutions to justify the
the laws of the real world, through|correctness of the application of specific
mathematical modeling. algorithms of
numerical solutions.
Topneik  |BII/ |TTShA |4 30/0/45/60/15/ |1 [pepexBusurtep: Makcartsr: MateMaTHKAaJIbIK|- MATEMATHKAIBIK MOJIEIbCY POl jKOHE
terneynep |BI/ |A/ 30 ecenTey MOJIENBACY JKOHE ecenTey|MaTeMaTHKaNbIK ~ (U3MKa  ecenTepiH
i BD |RMRS MaTeMaTHUKaCHIHBIH 9KCIIEPUMEHTI. AWBIPBIMIBIK | IIIEITY OapbICHIHIAFBI ecenrey
LIENTyIiH u/ TEOPUSUIBIK ~ HETi3zepi, [aaicrep. MaremaTtukanblk (u3HMKa|ToxXipuOeci JKalbIHIAFel  TYCIHIKTEpIiH
aiteipeiva |[TK/  |DMSG MaTeMaTUKaIBIK (pr3nKa|TeHaeyaepl JKoHe HEri3ri IIeTTIK|KaJbIITaCThIpabl;
BIK KB/E |E TeHIeynepi ecenTepin KOUBLIBIMBL. | - JIOKTOPaHTTHI MaTeMaTHKaHbIH
onicrepi/ |C 7302 [MTocTpekBu3UTTED: AMBIPBIMABIK CXeMaJIap/ibIH | TEOPHUSUIBIK, Oinimaepin ecenri
PazHocTHBI FBUIBIMU 3epTTeY |)KHHAKTBUIBIFBI MEH|aWbIpBIMABIK ~ OJICTIEH  IIEUly  JKOHE
€ METOJbI KYMBICHI/ OPHBIKTBUIBIFBIH 3epTTey. [lepOec|3epTreyne KonaaHaabl; MaTeMaTHKAaJbIK
peeHus [TpepexBU3UTHLI: TYBIHBUTBI mddepernmanapk | pruznka ecenTepin KOMITBIOTEP/I
CETOYHBIX Teopernueckre OCHOBBI|TEHACYJAEPAlI  JKYbIKTANl — LICHIY|MaiaiaHbIl  KybIKTAl —MIENly  YIOiH
ypaBHEHUH BBIYHCIIATEIBLHON omicrepi./ alBIPBIMIBIK O/IiCTEpal KoijaHa Oiny
/ MaTeMaTHKH, ypaBHeHUs |Llens: MaTteMaTHUeCKOe |ICKepITITiH KaIbINTaCThIPaIbl;/
Difference MaTeMaTHIeCKON MOJCITUPOBAHNE ¥  YHCJICHHBIH |- CPOPMHUPOBATH MPEACTABICHHE O POJIH
Methods ¢uzukn [TocTpeKBU3UTHI: | IKCTIEPUMEHT. Pa3HOCTHBIE|MATEMATUYECKOTO  MOJECIUPOBAHUS U
for Solving Hay4HO —|meTompL. Y paBHEHUsI | BBIYUCIUTEIBHOTO JKCIIEPUMEHTa  TIPH
Grid uccienoBaiebcKast MaTeMaTH4ecKOil ¢buznku | peleHnu 3ama4y MaTeMaTH4ecKOi
Equation pabora/ MOCTAHOBKA OCHOBHBIX  KPACBBIX | (DU3HKH;
Prerequisites: Theoretical{3amau. TloctpoeHHe pa3HOCTHBIX |- HAYYWTh JOKTOPAHTOB MPHMEHSTH
foundations of|cxeM. OCHOBHBIC TOHATHS  ¥|TCOPETHUCCKHE 3HAHHWS IO MAaTEMATHKE
computational omnpeeneHus. YCTOMYMBOCTb M|IUISl PELUEHUS W HCCIENOBaHUs 3a1ady
mathematics, equations|cXxomquMOCTh PA3HOCTHBIX  CXEM.|UHCIICHHO;/
of mathematical physics|Uucnennpie wmeromst  pemenus|-to form an idea of the role of
post-Requisites: research|muddepenimansusix ypasHeruit B|mathematical modeling and
work YACTHBIX TPOM3BOIHBIX./ computational experiment in solving
Objective: Mathematical modeling|problems of mathematical physics;
and numerical experiment.|- to teach doctoral students to apply
Difference method. Equations of|theoretical knowledge in mathematics to
mathematical physics and|solve and study problems numerically
formulation of basic boundary
value problems. Construction of
difference schemes. Basic concepts
and definitions.  Stability and
convergence of difference schemes.
Numerical methods for solving
partial differential equations
WnTerpann ITShA IIpepexBuzuTTEp: MakxkcaTbl: HeTi3ri YFBIMAApPHI MEH|- HHTETPANABIK TEHAEYIep OONBIHIIA
BIK A/ MaTEeMaTHUKAIBIK TallAay,|TYCIHIKTepiH (HU3MKa, MaTeMaTHKa|OuTiM any, AaFAbUlaHy >KOHE OJapibl
TEeHIEeYIep RMRI T pepeHITHATIBIK JKoHe WH(OpMaTHKa canajapblHIa|Kocion KBI3METTE naiinanany
i u/ TEHJIey, MaTEeMaTHKAIBIK|)KMi Ke3[IeCEeTiH Heri3ri omicTepi|kabinmerTiniri;
IIeTTyIiH DMSIE (uznka TEHJIEYJIepi,[MEH TEHICYJIEPIH JKOHE ONapAbl|- WHTETPANIBIK TEHACYIEPHAl IIbIFapy
albIpbIMA 7302 KOMILIEKC afHBIMAJIBI | ISy TOCULAEPIH JKyHenmi Typae|OapbIChlHAa  OHABI  KyHeney, OHBIH




BIK
omicrepi/
PazHocTHBI
€ MCETOAbI
peleHus
HUHTErpaslb
HbIX
ypaBHEHUMN
/
Difference
Methods
for Solving
Integral
Equation

(yHKIMSIIap  TEOPHSCHI.
IToctpexBusurrep:
HHTETPAJIBIK
TYpJICHIIpYIep JKOHE
OJap/bIH  KOJJAaHBLIYHI,
FBUIBIMU-3EPTTEY
KyMmbicTap/
IIpepexBusutTep:
MaTeMaTHYeCKUn
aHaIu3,
mddepeHnmanbHbIE
yYpaBHEHHS, YypaBHEHUS
MaTeMaTH4eCKUH
¢busukw, Teopus
(yHKIMM  KOMIUIEKCHOM
MepeMEHHOM
ITocTpexBu3utTEp:!
MHTETPaIbHBIE
npeoOpa3oBaHusl, HAYYHO
- uccie10BaehCcKast
pabora/

Pre-requisites:
mathematical  analysis,
differential equations,
equations of
mathematical ~ physics,
theory  of  complex
variable function
Postrequisites:  integral
transforms, scientific —
issledovatelskaya work

OKBIIT ~ YHpeHy, TYCIHy oHE
Kommana  Oury.  Ocel  moHmI
TEOPUSUTBIK ~ JKOHE  TXipHOemik
TYPFBIIAH  JKaH-)KaKTbl  3epTTey,
Tangay KOHE TYCiHY.
BonbTeppansi, ®peAronbMHIH
HHTETPaJIJIBIK TEHJICYJICPiHIH
HETI3Ti  TEOPHWSACBIH  MEHIepyTe,
HETi3ri  TeHAEYNepiH  MIeHyniH
ozicTepiH YilpeHyre narIpUIaHajbl.
AnraH OimiMIepiH e3iHIH Kociou
KbI3METiH/IE KoJiaHa Oimy/

Hens:

- YCBOUTH OCHOBHBIE TOHSTHS |
METOJBl  pElIeHUus]  JIMHEHHBIX
WHTETPaIbHBIX YpaBHEHHH;
- YMETb MNpPHUMEHSTHh IOJy4YCHHBIE
TEOpeTHYecKre 3HaHus B Oymymiei
nenarornquKoﬁ JACATCIIBHOCTH,
- MPUOOPECTH ONBIT MO PELICHHIO
ypaBHEHMI TUIIA Bonetepa,
®pearonbma;

- NPUMECHATH IMOJYUCHHBIC 3HAHUA
M crnocoOHOCTH B Oymyuueit
MeJarorndecKon AesiTelIbHOCTH;/
Purpose: - to learn the basic
concepts and methods of solving
linear integral equations; - to be
able to apply the theoretical
knowledge in future teaching
activities; - to gain experience in
solving equations such as Voltaire,
Fredholm; - to apply the knowledge
and abilities in future teaching
activities

MIOPMEHAUITIH ~ apTTBIpyFa  KaXeTTi
dIicTep i KOMIaHaIbI,

-  HUHTCrpaJAblK TEHACYJICP OOMBIHIIIA
Mscenenepﬂi Tajlgay KOHC CHUHTC3 Kacay
APKBUTHI IICTIeIi;

- o3iHiH OomamakK MaMaHIBIFBIHBIH
QJICYMETTIK ~ MAaHBI3JBUIBIFBIH  CE3iHY,
K9CiOM KBI3METTI OpBIHJAY YIUiH KOFaphl
MOTHBAIIUIFA KOJ JKETKi3e/i./

- CIIOCOOHOCTD CaMOCTOSTCIIbHO
HpI/IO6peTaTI) HOBBIC 3HaHUsA 10
HUHTErpaJIbHbBIM YpaBHCHUAM u
HUCITIOJIB30BAaTh ux B CBOEH
poQeCCUOHATBHO JIESITEIBHOCTH,;

- CHOCOOHOCTH K NPHUMEHEHHIO
JIOTHYECKOI'O u KPUTHUYECKOT'O
MBIIUICHUA JJ1 pEHICHUA np06neM;

- CHOCOOHOCTH K  NPUMEHEHHIO
npoecCHOHAILHOM 3HaHUK ¥ YMEHHUH Ha
MPAKTHKE,

- OCO3HaBaThb COLUAJIBHYIO 3HAYUMOCTH
cBOeil Oymymield mpodeccuu, HMeTh
B])ICOKyIO MOTHUBAIIUKO K BBIIIOJIHECHUIO
npodecCHOHATBHOM JICSITEIIbHOCTH;
- CIIOCOOHOCTH MCIIONL30BaTh OCHOBHBIE
3aKOHBI €CTECTBCHHO Hay4YHBIX
JHCLUIIINH B npohecCrOHAILHOM
ACATCIBHOCTH, TNPUMEHATDH METOAbI
MaAaTEMaTUYCCKOI' O aHaJIu3a u
MOZCIUPOBAaHNA, TEOPETUIECKOT O n
SKCTICPUMEHTAJIBHOI'O I/ICCHG,HOBEIHI/IX./

- the ability to independently acquire new
knowledge on integral equations and use
them in their professional activities; - the
ability to use logical and critical thinking
to solve problems; - ability to apply
professional knowledge and skills in
practice; - to realize the social
significance of their future profession, to
have a high motivation to perform
professional activities; - the ability to use
the basic laws of natural Sciences in
professional activities, to apply the
methods of mathematical analysis and
modeling, theoretical and experimental
research.
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