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8 D01510- «MaTemaTuka»

Moayins mudpst | [Ton araysl/ | Lukn/ | [Tounin [Kpeaurrep| Ilon dopmatsr |[Cemect [pepexBusntrep/ QHHIH KbICKAIlla Ma3MYHBI MEH MaKCaThI Kyssiperrinikrep/ Komnerenunu/ OKBITY1II
MmeH araysl/ lludp| Hazsanme |Ilumkn/| xomsl/ cansl / |[op./3ept./ IIC|p/Ceme MOCTPEKBU3UTTED / Lenp u kpaTKOE conepKkaHue Competences bIIap/
1 HaumeHo-BaHue |nuciuinabl| Cycle | Kop Kon-Bo |/OCOX/ COX /|ctp/Se TIpepexBu3uthH/ JACUIUTUTAHBL/ Iperno-

moxayis/ Code | / Name of JMCIIMII- [KPETUTOB / dopmar mester MOCTPEKBUBUTHI / Purpose and short content of the JaBa-
number and name the discipline nuabl/ [Number of|  muctmmmHe Prerequisites / discipline Tenu/
of the module Disciplin| credits | Jlex/JTa63 /I13 Post-requisites Teachers
e code /CPCII/ CPC/
Format of the
discipline Lec /
Labs /PZ / CRP
CDS
BIJIIKTIJIIK LHIEHBEPIHEH HIBIFATBIH KOCBIMIIA MOAYJBbAEP / JOITOJIHUTEJBbHBIE MOAYJINA, BBIXOASIIUE 3A PAMKHA KBAJIN®OUKALIUHA /
ADDITIONAL MODULES BEYOND THE QUALIFICATION FRAMEWORK
BIIIITKM/ Axanemust | BII/ | AH/ 3 15/0/15/45/7,5| 1 |IIpepexBusutIEp: [lonHiH  MakKcaTbl:  «KBI3BUIBIM | Bimimi: FBUIBIMH, aKa/leMHsIIBIK |3
JAMBPK /|meIk  xat/| B/ AP/ 17,5 Frueivu 3epTTey|apKbUIBl CHIHH OWNayIbl JaMBITY,|Oeniriiepre kayamn OepeTiH aKkaJeMUsIIBIK
AMBQF 1(I') |Axkamemuu | BD AW omicrepi COHBIH IMIHJE aKaIEeMISUIBIK JCCe,|MOTIHHIH HETi3Ti KaFuaaTTapeIH Oiy.
MeTtomonorusin |eckoe 7201 IoctpexBusuTTEp: FBUIBIMH MOTIHIEp MeH aybi3ma|/laFabichl: FBUIBIMH-KOCIOM MOTIHHIH,
BIK JaWbIH/BIK/ |THCHMO/ MK/ FBUTBIMU 3epTTEY | TaHBICTHIPBUIBIMIAP KYpacThIpy |aTan aiTKaH/a, aHIaTIaHbIH, MaKaJaHbIH
Merononoruuec |Academic | OK/ JKYMBICBI JaFiblIapblH  JaMBITy  OOJIBII [KYPBUIBIMBI ME€H (OpMaThiH kKaza Oiiyi;
Kas T0roTOBKa/ |Writing oC [pepexBuznTbl: MeTop! |TaObLIa b, CBIHHM OifJIay TEXHOJIOTHSCHI ACTIEKTICIHAE
Methodological HAy4YHBIX HCCIeI0BaHuY | Ma3MyHBI: CBIHU Oiyay |FBUTBIMH, OKY JKOHE OKY-9/iCTEMEIIiK
training [octpexBu3uThl: HayuHO | TeXHUKACHIHBIH HETi3Ti |[omebueTTepai  OKyJa KociOM —OKBUIBIM

HCCICO0BATCIbCKAA
pabora/

Prerequisites: Methods of
scientific research
Postrequest: Research
work

KaruJaTTapblH MEHIepy; FhUIBIMH,
aKaJeMUsUIBIK  Oesrijiepre jkayart
OCpeTiH aKaJeMUSIIBIK MOTIHHIH
HETI3T1 KaruJaTTapbiH oiny;
FBUIBIMU-KOCIOM  MOTIHHIH, aTall
aliTKaH/a, aHJIaTIIaHbIH,
MaKajJaHbIH KYPBUIBIMBI MEH
(dbopmathiH ka3a OlTyi;ChIHU Oiflnay
TEXHOJIOTHUSICHI acIIeKTiCiHe
FBUIBIMH, OKY JKOHE OKy-
omicTeMelnik dmeOueTTepai OKyaa
KOciOM  OKBUTBIM  JaFAbUIapbIH
KoJimaHa OLTY,FBUIBIMH JKOHE OKY
aKmaparTapblH = ally MakcaTbhlHJa
OepinreH  TakpIpblll  OoOWBIHINA
apHaibl oneOMeTTEep/l OKYbI KOHE
FBUIBIMU 3epTTeyIepIiH
OoubmorpadusIIBIK amnmapaThiH
pecimzmey SKeHIHAEri Tamamrapra
colikec naiIanaHblIaTeIH
onebueTTep  TIi3IMIH  KypacThlpa

JaFIbpUTapBIH KOJIIaHa Oiry;

BinikTigiri: ceiHM oiyay TeXHUKACBIHBIH
HET13T1 KaFuJaTTapblH MCHIepy.
Kysiperriniri: xommganGanel ecentepi
[IBIFAPY JaFIbUIaphl, OJApABIH KBI3MET
eTyiHIH THIMALTITIH Tanmgay,
MEKTeNTep/ie, TCXHUKAIBIK JKOHE KOCIITIK
OKY OpBIHAApbIH/A cabak xKyprizy /
3HaHUsI: OCHOBHBIC TEOPEMBI Kypca.
YmMeHuss: pewmath 3aJauyd  JIMHEHHOH
anreOpbl U aHATUTHYECKOW TeOMETPUU6
MepeUrcIeHHbIE B TIPOTrpaMMe Kypca.
HaBpIKH: TIOCTPOCHUS TPHONMKECHUH,
aNmpoOKCHUMAIMii ¥ TPHUOIMKEHHOTO
PEIICHUS TUHEHHBIX CUCTEM.
Komnerenmusi: HABBIKM  PELICHUSA
TIPHUKIIATHBIX 3aad, aHamm3
3¢ (GeKTUBHOCTH WX (HYHKIIMOHHPOBAHUS,
BBEICHUSA 3aHATHI B IIKOJIaX,
TEXHHYECKHX H  IpOQecCHOHATBHBIX
yueOHBIX 3aBeICHUAX/




aIlyHl,

©31HIH JXYPri3reH FBUIBIMH-3€pPTTey
(FRUTBIMHA ~ Makana) HOTHKENEepiH
ayei3llia KoHe kaszbamia (dcce)
TaHBICTHIPY, ~ aTaln  aiiTKaHna,
«AKaIeMUsUIBIK  JKa3bUTBIM»  TI9HI

OoifipiHIIa  jkaz0ama  JKayamnThl
pecimuey MeH Ma3MYHbIHA
KOWBLIATBIH  TajlaliTapra  Coilkec

asz0ala eMTUXaH >KayanTapbIHbIH
MOTIHIH KypacTeipa Oiiyi; opTypi
JKaHPAAFbl FBUIBIMHA ~ MOTIHICP,
COHBIH 1mriuIe YCHIHBUIFAH
Makanara agjaTna Kazyhl,
FBUIBIMU MaKaJIaCBIHBIH HOTHXKECIH
KOPBITBIH/IBI FBUIBIMU-
TIPAKTHUKAIIBIK KoH(pepeHIHAa
KOpFai aybl Kepek.

Henp: Knaccnpukarms ypaBHEHHHA
C OTKJIOHSIIOIIUMCS apTyMEHTOM.
OcHoBHas 3a7a4a TIsE
muddepeHmanbHbIX YpaBHEHHUH.
Conepxanme:  OOmast  Teopus
JUHEUHBIX YPABHEHUH M CHCTEM.
KpaeBass 3amaua gy JMHEHHOrO
ypaBHEHHS W CHCTEMBI
ypaBHeHuid.  @DynHkums  ['puna.
[IpencraBnenne pemeHus: KpaeBou
3anaun. 3agada Hltypma-Jinysumns
JUIL YpaBHEHUsI BTOPOTO TIOPSAKA.

Cucremsl g pepeHITraIbHBIX
YpaBHEHUM €  KOMIUJIEKCHBIMU
apryMeHTamu. JlokazaTenbcTBO
TEOpEMBI CYIIECTBOBAaHUS u

CAUMHCTBCHHOCTH AaHAJIUTHYCCKOI'O
peuieHud METoa0M 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.

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.
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.
Feuieivu  |BIT/  |GZA/ 30/0/15/50/10/ |1 [IpepexBuzntrep: MakcaTsr: JOKTOPAHTTap/bl [- MaTeMaTHKaHbl OKbITyAa OuTiM oHe |8
seprrey  |BJI/ |MNI/ 15 MaTeMaTHKaHBI MaTeMaTHKa CalaCBIHAAFbl FRUIBIME |FEUTBIM  CaJlaChIHOAFEl  pedopMaliapra
omicrepi/ |BD |RM OKBITYIBIH  OMiCTEMECi, [3epTTeYIepAiH oIiCHaMachl MeH |0aiaHBICTEl MoceJeNepi 3epTTeyiep
Mertoib 7202 MaTeMaTHKa MYFaIIMIiHIH|OKBITY 9[licTeMeci koHe TopOueney [Kyprise aiy;
Hay4yHbIX |MK/ omicTeMeTiK MaibIHABIFGL, | HETI3AepiMeH TaHbICTRIPY. Bomarmak |- XJKOO cabak Oepy;
uccienosa |OK/ MaTeMaTUKaJIbIK FaJIbIM MaMaHjap PhD|- ka3ipri ke3qeri FbUIBIMH S71icTep;
HHN/ oC Janenaeysiep JIOKTOPAHTTAPAbIH ~ OuTiM, OiNiK|- WHHOBaIUsUIAp KOHIHJETI OIiCTEMCEHI
Research [NoctpexBusurrep: JaFIbUIApBIH KaJBIITACTHIPY JKOHE |KOJIAHY KOJIApBIH OiTy.
methods FBUIBIMA 3epTTeY |OJIapAbIH KaJIBIITACKAHIBIFbIH | BEITH KOMIIETEHTHBIM B pe()OPMHPOBAHIH
JKYMBICHI opIaiteIM TeKcepy. Ocs1|06meo0pa3oBaTeTEHON TITKOJIFI,
IIpepexkBU3UTHI: OarmapiiaMaHbIH Tarbl Oip MaHBI3bI |HAYYUTHCSI ~ OOECICUYUTh  MOBBIIICHUE
MeToanKa npenonaaBanus|acnekrici KP erinm jxaTkaH OiniM|kauecTBa cpeiHero odliero oopa3oBaHus,
MaTeMaTHKH, caJlaChIH/AFbl pedopmanapra|B  yIOBJIETBOPEHHH 00pa3oBaTENIbHBIX
MeToIecKast OaiiaHbICTHI MoceJeepli [3apocoB  yYalluxcst € y4eToM HX
MOATOTOBKA  y4HTeJell|3epTreyre JOKTOPAHTTAp/bl | HHAUBHAYaJIbHBIX ~ CIOCOOHOCTEH |
MaTeMaTHKH, OarprTTay *KoHE KOO cabak Oepy,|BOSMOKHOCTH. 3HATH HAyYHBIE OCHOBBI
MaTeMaTHIeCKHe Kazipri Kes3zeri FbUIBIMH JiCTep, |IIKOJIBHOTO Kypca MaTeMaTHKH.
JI0Ka3aTenbCcTBa WHHOBAIsIap KOHIHJET1
[TocTpeKBU3UTHI: HAYYHO [9JiCTEMETIK YFBIMJIAPBIH
—  HCCIIe/IOBATENbCKAs | KAJIBIITACTHIPY.
pabota Lenpto  IUCHMIUIMHBL  SBISCTCS
O3HaKOMJICHUE JOKTOPaHTOB
METO0JIOTHEH HAaY4YHBIX
UCCIICIOBAaHUA M METOJUKOH
06yqu1/1$[ )41 BOCIIMTAaHUS
MareMaTHKd. JI[pyruM  Ba)KHBIM
aCIEKTOM 3TOI [IPOrPaMMBbl

npoxoautr B PK HampaBineno Ha
U3YYEHHE BOIPOCOB, CBS3aHHBIX C
pedopmamu B o0acti
0o0pa3oBaHWsi W HAayKH, BHEIPHTH
COBPEMECHHBIX HAay4YHBIX METOJIOB B
OOy4eHHUH IOKTOPAaHTOB B BY3aX,
(hopmupoBanue KOHIICTIIIII
METOHOJIOTNYECKUX HMHHOBALIHH.




Texuukan
Ik JKOO-
a
MaTeMaTHK
aNBIK OLTIM
Oepymig
Mocenenep
i/
[TpoGnembl
MaTeMaTH4
€CKOI'0
oOpa3oBaH
ust B
TCXHHUYCCK
UX By3ax/
Problems
of
Mathemati
CS
Education
in
Teachnical
Universitie
S

BbIT/

Bl
BD

TK/
KB/E
C

TZhOO
MBBM

PMOT
v/
PMET

7203

30/0/45/60/15/
30

IIpepexBusurrep:
CBI3BIKTBIK

TG hepeHIaIbIK
oreparopiap
TEOpHACHIHA KipicTe
IloctpexBusuTrep:
FBUIBIMHU 3epTrey
HKYMBICHI/
IIpepexBU3UTSIL:
BBenenus B
JIUHENHBIX
mudpepeHITraIbHBIX
OIIEpPaTOpPOB
IToctpexBusutel: HayuHno
HCCIIeI0BaTEIIbCKas
pabora/

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

TEOPHIO

Research

[lonniH  MakcaThl:  ApryMeHTi
AyBITKbIFaH TeHACYJICPIIH
KJaccu(UKAIUSICHI.

JuddepeHnmanibik TEeHIEYIIEp

YIIiH Herisri OacTamkel ecemTep.
Masmynsl: ChI3BIKTHIK TEHIEYIIEp
MEH XYHeIepiH JKalbl TEOPHCHL.
ChBI3BIKTBIK ~ TEHJAEYJIEp  HeMmece
TEHJeYyJIep JKyHenep VINH IIEeKTIK
ecenrrep. ['pun pynkumscer. [ekTix
ecenTepi IMICITyOiH KOUBLIIBIMBL
EkiHmm perti TeHmEyJdep YINiH
Mtypm JInyBun ece6i. Kommekeri
apryMeHTTi nuddepenumanapK
TeHaeyJep kKyieci. MaxopaHT
QIiCIMEH aHAIUTUKAIBIK IIEIIIMHIH
Oap OOIyBI JKOHE JKAJIFBI3IIBIFBI
TypaJibl TEOPEMaHbIH JAJICIICHYI. /
Henp: Knaccnpukarms ypaBHEHHHA
C OTKJIOHSIIOIIUMCS apTyMEHTOM.
OcHoBHas 3a7a4a TIsE
muddepeHmanbHbIX YpaBHEHHUH.

Conepxanme:  OOmast  Teopus
JUHEUHBIX YPABHEHUH M CHCTEM.
KpaeBass 3amaua gy JMHEHHOrO
ypaBHEHHS W CHCTEMBI
ypaBHeHuid.  @DynHkums  ['puna.
[IpencraBnenne pemeHus: KpaeBon
3anaun. 3agada Hltypma-Jinysumns
JUIL YpaBHEHUsI BTOPOTO TIOPSAKA.
Cucremsl g pepeHITraIbHBIX
YpaBHEHHH C  KOMIUIEKCHBIMU
apryMeHTamu. JlokazaTenbcTBO
TEOpEMBI CYIIECTBOBAaHUS u
€/IMHCTBEHHOCTH aHAJIMTHYECKOTI0
peLIeHnsT 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 of which the
most rational strategy for numerical
solution of problems is realized.

Bimikrigiri:  CeI3BIKTBIK  Kyienepai
JKYBIKTAI HIenry i JKOHE
annpoOKCUMAIIUAHBI, XKYBIKTaybl KYPY bl
MeHrepeni./

3HaHHMAA: OCHOBHBIE TEOPEMBI  KypcCa.
YMmenusi: pemats 3aqadyd JIMHEHHOMN
anreOppl U aHATUTHYECKOW TeOMETPUU6
IIEPEYHCIICHHBIE B IIpOrpaMMe Kypca.
Kysiperriniri: oky-TopOue >KYMBICHIHBIH
yZAepici MeH HOTWKENepiH  Tajjiay,
Oaranay *oHE Ty3eTe Oiry

HaBbIKH: TIOCTPOCHUS TPHONMKCHUH,
aNMpOKCHUMAIMii ¥ TPHUOIMHKEHHOTO
pelIeHus TMHEWHBIX CHCTEM./
Komnerenuusi: yMeHHsI aHaJIU3UPOBATH,
OLICHUBATb U KOPPEKTHUPOBATH MPOLECC U
pe3yabsrar y4eOHO-BOCITUTATEEHOM
JACATCIIBHOCTH

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
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T'eomerpus
JIBIK  O1TiM
Oepymig
Macenenep
i/
IIpo6Gmembl
TCOMETPUY
€CKOI'0
obOpa3oBaH
ust/
Problems
of
Geometric
Education

GBBM

PGO/
PGE
7203

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.

Bimiwmi: Kypcteir HET13T1i
TeopeMallapbiH Olmemi.
Harapicel: CBIBBIKTHIK anredpa MeH
AHAJMTHKAJIBIK reoMeTpust
eCemnTepiH mIenei, KYPCTBIH

OarmapiaMachIHIa €CEeNTeH/ T

[pepexBuzuTTep:
MaTeMaTHKAIBIK TaJzay,
TG hepeHIaIbIK
TEHJIEY, MAaTeMaTHKAaJIbIK
¢usnka TEHJICYJIepi,
KOMILJIEKC aifHBIMaJIbI
(yHKIUSITIAp TEOPHSCHI.
ITocTpekBusurTep:
HHTETPaJIIBIK
TYPJCHIIpYJIEp KOHE
OJIap/IbIH  KOJIJaHBLIYHI,
FBUIBIMU-3€PTTEY
KYMBICTAp
IIpepekBU3UTSIL:
MaTeMaTUYCeCKHI aHaIu3,
nuddepennmansHbie
YpPaBHEHHUsI, ypaBHEHUs
MaTeMaTHYeCKUi
U3k, Teopust
(GYyHKIMA  KOMIUTEKCHOU
NepeMEHHON
IlocTpeKBU3UTHI:
HUHTErpaJibHbIC
npeoOpa3oBaHusl, HAYYHO
- nccie0BaIehCKast
pabota

Maxkcatbl: HETi3ri YFRIMAapbl MEH
TYCiHIKTEpiH (HU3MKa, MaTeMaTHKa
JKoHEe HMH(OpMaTHKa carajapblHIa
JKH1 Ke3[IECEeTIH HEer13Ti 91icTepi MeH
TEHJICYJIEPIH JKOHE OJap/bl LIENy
TOCUIEpiH JKYHemi Typle OKBII
YiipeHy, TyCiHy *%oHE KoJiaHa Oiry.
OcCBl  TOHAI  TEOPHSIIBIK  JKOHE
TOKIPUOETIK TYPFBIIAH KaH-)KaKTHI
3epTTey, Tauaay »JKOHE TYCIHY.
BonbsTeppanbiH, ®dpeAroabMHIH
WHTETPaNIIBIK TEHJCYJICPiHIH
HETi3Ti  TEOPWSICHIH  MEHIepyre,
HEeTi3ri  TeHHAEyNepiH IICHIydiH
omicTepiH YipeHyTe JaFablIaHajbl.
AnraH OLTIMIEpiH ©3iHIH Kociou
KBI3METIH/IE KOJIIaHa Oiy.
Lens:

YCBOMTH OCHOBHBIE TNOHATHUS U
METOIOBl  pEUmICHHsS  JIHHEHHBIX
HWHTETPATBHBIX YpaBHEHUIA;
- YMeThb NPHUMEHATH NOJIyYCHHBIC
TEeopeTHYeCcKue 3HaHUS B Oymyuien
NeNaroruieckoil  JesTebHOCTH;
- TpUOOpECTH OIBIT MO PEUICHUI0
YpaBHEHUH THIA BonbTepa,
®penronabma; -
MPUMEHSATH MOJIYYCHHBIC 3HAHUS U

-MHTETPANAbIK  TeHAeynep  Ooifpamal9
OimiM amy, JardgpuIaHy >KOHE OJIapIIbl
Kocion KBI3METTE nmaiinamany
KaO1IeTTiir;

-MHTETPAIABIK  TEHJEYJNEpAl  LIbIFapy
OapbICbIHIa OBl XKyilelaey, OHBIH
MIOPMEHJUTITIH ~ apTTBIpyFa  KaXKeTTi
omicTepi KOJaHy;

-MHTETPAIABIK  TEHZAEyJdep  OoiibIHIIA
MoceJiesIepli Taujay KoHe CHHTE3 jKacay
apKBUIBI IIEIY;

-931HIH Oosarak MaMaH IbIFbIHBIH
QJICYMETTIK ~ MAaHBI3IBUIBIFBIH  CE3iHY,
KOCiOM KBI3METTi OpPBIHAAY VIIiH >KOFaphI
MOTHBALUSIFA KOJI )KETKI3y.

-CII0COOHOCTE CaMOCTOSITEILHO
npuoOpeTaTh  HOBbIE  3HaHUA 110
HUHTETPaIbHBIM YpPaBHEHUAM 5
HCITOJIL30BaTh ux B cBOEM
po(eCCHOHATBHON IEATEIBHOCTH;

-CIIOCOOHOCTH K TIPUMEHEHHIO

JIOTHYECKOTO U KPUTHYESCKOTO MBIIUICHHS
JUISL peLLIeHus! TPO0IIeM;

-CII0COOHOCTH K MIPUMEHEHHIO
npoheCCHOHATFHON 3HAHUI U YMEHHIA Ha
MIPAaKTHKE;

- OCO3HaBaTh COLMAJBHYI 3HAYUMOCTH
cBoell Oyamymedt mnpodeccur, HUMETh
BbICOKYK0 MOTUBALMIO K BBIINOJHCHUIO




CHIOCOOHOCTH B Oymyreit
neuarorﬂqecxoﬁ JCATCIBHOCTH,

podecCHOHATbHON JeATENbHOCTH;
-CIIOCOOHOCTh HUCIIOJIb30BaTh OCHOBHBIE
3aKOHBI €CTECTBEHHO Hay4HBIX
JUCIMIUIMH B npodeccnoHAIBLHOM
JEATeNbHOCTH,  HPUMEHSATh  METOZIbBI
MaTeMaTH4ecKoro aHaIM3a "
MOJEIHPOBAaHMS, TEOPETUYECKOTO U
9KCTIIEPUMEHTAILHOTO UCCIIEIOBAHMS.

MAMAHJIBIK MOAYJBAEPI /MOAYJIM CIIEIUMAJIBHOCTHU/ SPECIALITY MODULES

MM/

MC/

MS 1(I)
WHrerpannbik
TeHJeyIep
TCOPUACHIHBIH
©3€KTI
Macernenepi/
AKTyanbHbIe
pOoOIEMBI
Teopuit
HUHTETrpaIbHBIX
ypaBHEHUH /
Actual Problems
of Theories of
Integral
Equations

Wnrerpann |BbIT/
BIK B/
typreraip |BD
ylep KoHe
omapaeie | TK/
konganyna |KB/E
ju3i /|C
Hurerpans
HBIE
npeobpazo
BaHUS U UX
MIPUMEHEH
ust /
Integral
Transforms
and Their
Applicatio
ns

ITOK/
IPIP/
ITTA
7301

6

30/0/45/60/15/
30

1

IIpepexBusurrep:
MaTEeMaTUKANIBIK Tajjiay,
TG hepeHIIaIbIK
TEHJIEY, MaTEeMaTHKAaJIbIK
¢dusnka TeHeYJIepi,
CBI3BIKTBI  MHTETPAJJIBIK
TeHACYIePIi ety
omicrepi
IoctpexBusutrep:
FBUIBIMHU 3epTTey
KYMBICHI/
IIpepexkBU3UTHI:
MaTeMaTU4ecKHi aHalu3,
muddepeHnmansHbIe
YpaBHEHUsI, YpaBHEHUS
MaTeMaTH4IECKON
¢buzmkw,
pelieHus
WHTErpajibHbIX
ypaBHEHHH
[TocTpekBU3UTHI: HAyYHO
- HCCIIEI0BANIChCKAS
paboral/

Prerequisites:

METOIbI
JIMHEUHBIX

mathematical  analysis,
differential ~ equations,
equations of
mathematical ~ physics,

methods of solving linear
integral equations post-
Requisites: research work

Makcartsr: JIOKTOPAHTKa
WHTETPANABIK TYPICHIIPYIEp JKOHE
ONApIBIH  KOJMAHBUIYBl  IOHIHIH
HETi3Ti YFBIMIApPBIH JKOHE OJIapIIbI
HICUIY/IiH HEeri3ri oficTepiH Kyieni
TYpIE TYCIHIIpY, KOJJaHBLIYBI
JKOHIHJE JaFAbIHbl KAJBINTacThIPY
Oonpmn  TaOBUTAnBl.  MIHTETpammbIK
TYPJICHIIpYIepAiH
mupepeHuaNIblK  TeHICYIePAi
JKOHE nuddepeHumanapK
TEHJACYJCp  JKYHWeCiH  mIemyre
KOJIZIaHBLTYBI. WuTerpanabik
TYPJICHIIPYJEPAIH SAPOCH  OpaM
TekTec BombreppaHblH — 2-TeKTi
WHTETPANAbIK  TEHICYiH  JKOHE
Bonsreppansig 2-TeKTi
HHTETPAIbIK TEHACYJICp JKyHeciH
mienryre  KoJjmaHeutyel.  Jlarutac
TYPJICHIIPYi JXOHE OHBIH HHTETPO-
mupdepeHIMANIIBIK  TCHICYICPi
mrerry./

Llenb: 1OKTOpaHTy JaTh OCHOBHBIE
MOHATHUS U METOMBI UX PEIIEHHS 110
«MHTErpaJIbHBIM NPe0Opa3oBaHUsIM
1 UX IPUMEHECHUSIM» -
c(OpMHUPOBATH MPEACTABICHUE O
MIPUMEHEHUH METOJIOB
MHTETPAIBHOTO  NpeoOpa3oBaHUs
IpH PEUICHWH MPUKIATHBIX 3a1ad,
HAy4YUTh JIOKTOPAHTOB IMPHUMEHSTH

TEOPETHYECKHE 3HAHMS o
MaTeMaTHKe Uil pelLIeHUus 3a/1ad
poheccHoHaTEHON

JIEATEIBHOCTH./

- HHTETPaJIJIbIK TYpJICHIIpyJIep
OOMBIHINIA JKaHA MAaTEMATUKAIBIK OLIIM
aJajipl, JaFIbUIaHy XKOHE ONapasl Kacion
KbI3METIH/IE KOJITaHAIbI;

- HHTETPAJIIBIK TYpJEHAIpyJIepre
OepinreH ecenrtepii NIbIFapy OapbICHIHIA
OMJIBI KyHenernnensmi, OHBIH
MOPMEHAUTITIH ~ apTThIpyFa  KaKeTTi
ozticTepli KOJIaHabl;

- 3epTTEYIIUIK KBI3METTI TaOBICTHI icKe
achbIpaibl;

- UHTETPAJJIBIK TYPJICHIPYJIep MOCEeciH
LIeNly VIIiH JIOTHKAJIbIK JKSHE CBhIHU
olinayfa KosgaHabl./

- CIIOCOOHOCTh YYHTBCS, HPHOOpETaTh
HOBBIE 3HAHHSI, YMEHUS 110 HHTETPATBHBIM
peoOpa3oBaHUAM U HCIIOJIL30BATh MX B
poheCCHOHABHOMN AEATEILHOCTH,

- CmocoOHOCTH K NPHUMEHEHHIO
JIOTHYECKOTO ¥ KPUTHYECKOTO MBIIUICHHS
JUISL peIIeHNs! Tpo0IIeM;

- CIOCOOHOCTH K MPHUMEHCHHIO
npoheCCHOHABHBIX 3HAHHUI U YMEHUH Ha
MIPaKTHKE;

- OCO3HaBaTh COLMAIBHYIO 3HAYUMOCTb
cBoeil Oyamymed mnpodeccur, HMETbh
BBICOKYIO MOTHBALMIO K BBIOJHEHHUIO
PO eCCHOHATBHOMN eI TETBHOCTH.

- 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
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




OnepaTopn
BIK
TYPACHIIp
yIepIiy
TEOPHSCHI
MeH
KOJITaHBLT
VBI /
Teopus u
MPUIIOKEH
ust
orepaTopH
BIX
peobpazo
BaHMIT/
Theory and
Applicatio
ns of
Operator
Transform
ations

OTKT/
TPOP/

TAOT

7301

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

motivation to perform professional
activities.

IIpepexBusurrep:  xai
I depeHIaIbIK
TEHJEYJIEp, HKYBIKTAII
ecernTey aaicTepi
ITocTpexBusuTTep:
nepbec TYBIH/BUIBI
TG hepeHIaNIbIK
TCHACYJNEPAl  KyBIKTAIl
menry amictepilNe
IIpepexBusurrep:
OOBIKHOBEHHBIE
muddepeHnmansHbIe
ypaBHEHUS,
TIPUOIIIKEHHBIE METOIBI
ITocTpekBusurTep:
YUCJIICHHBIC METOAbI
peueHus
muddepeHmanbHbIX
ypaBHEHUH/
Pre-requisites:  ordinary
differential  equations,
approximate methods
post-Requisites:
numerical methods for
solving differential
equations

Makcarbl:  JIOKTapaHTKa TaHbIM
ypaiciame maiina 0onaTeIH
muddepeHuaNaplK — TeHISYIepai
KOMIIBIOTEPIiH KOMETIMCH
LICUIY/IH €cenTey alropHuTMAEpiH
KYpBIT, KOJIJaHa OlTyre MaibrHaay.
[IpakTHKaIBIK ic OpeKeTiHze
MaTeMaTUKAJIBIK MOJICTIbICYAIH
KOMETIMEH  IIBIHAWBI  JJIEMHIH
3aH/IBUIBIKTAPbIHA TaiqaiaHa oury./
Ienb: TOATOTOBUTH K YMCHHIO
pa3pabaTbiBaTh ¥  HCIIOJIB30BATh
QITOPUTMBI  pacueTra  PEIlIeHUs
mudepeHaIbHbIX  YpaBHEHUH,

BO3HHKAIOIINX B mporecce
MO3HAHUS JOKTAPAHTKHU C TOMOIIBIO
KOMIIBIOTEPA. Ymenue

HUCIIOJIb30BATh 3aKOHOMEPHOCTHU
PpeaJIbHOTO MHpa C IIOMOIIIBIO
MAaTEMAaTUYIECKOTO MOICIINPOBAHUA
B HpaKTH‘IeCKOﬁ JACATCIBPHOCTHU
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
equations arising in the process of
knowledge and use in practice of the
laws of the real world, through
mathematical modeling.

- JIOKTapaHTTHl KOWBUIFAaH ecemnTi memry|4
OapBICBIHAA JKYBIKTANl MICITyOiH THIMII
TOCUTZIEPiH TaHAAYyFa, OPTYPIIi SficTepMeH
AJIbIHFaH €CeITiH HOTHXKENEPiH
CaJIBICTBIpYFa YHpeHeIi;

- TOKTapaHT XXYBIKTAy OJICIHIH KaTEIIriH
Oaranayqpl, OpPHBIKTBUIBIKKA 3CpTTEYi,
OepinreH  TONMOIKTI TaHAAyObl JKOHE
AIBIHFAH HOTIDKENepHAi Tanmai Olmymi
MeHrepei./

- HAy4YUTb AJOKTApPaHTOB BBIGI/IpaTI; npu
peuICHNU MOCTaBJICHHOM 3aga4u,
HanboJee ONTUMAJILHBIE CITOCOOBI
YUCJICHHOT' O pemenus, CpaBHUBAThb
pe3yabpTartsl pelieHni 3aJa4y,
NOJIYYCHHBIC Pa3JIMYHBIMU METOJAMHU,

- chopMHpPOBaTH TPEACTABICHUE O
MCTOJAMKAaX MPOBCPKHU MPABUIIBHOCTU U
TOYHOCTH MOJTy4acMbIX YUCJIICHHBIX
pemieHui, a Takke crmocobax MPOBEPKH
CXOAMMOCTH W CKOPOCTH TIOJYyYCHUA
peleHust s 000CHOBaHHUS
KOPPEKTHOCTU MPUMCECHCHUSA KOHKPECTHBIX
AJITOPUTMOB YUCJICHHOTO peLLIeHI/Iﬂ./

- 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 check the
convergence and speed of obtaining
solutions to justify the correctness of the
application of specific algorithms of




numerical solutions.

Topaeik  |BII/  |TTShA
teraeynep |BI/ |A/

i BD |RMRS
HICIITYiH u/
aiteipeiMn | TK/  |DMSG
BIK, KB/E |E
onmictepi/ |C 7302
Pa3znoctHBI

€ METOJIBI

petieHus

CETOYHBIX

YpaBHEHUH

/

Difference

Methods

for Solving

Grid

Equation

Wnrerpain ITShA
BIK A/
TEHJCYIIep RMRI
;i u/
STy IiH DMSIE
alBIPBIM]T 7302
BIK

omicrepi/

PasHoCTHEI

€ METOJbI

30/0/45/60/15/
30

IIpepexBusurrep:
ecenrey
MaTeMaTHKACBIHBIH
TEOPHUSITBIK HeTi31epi,
MaTeMaTHKaNBIK (HHU3HKa
TeHaeyepi
ITocTpekBusurrep:
FBUIBIMU 3eprrey
AKYMBICBI/
IIpepexBU3UTHI:
Teoperndeckne OCHOBBHI
BBIYHCITUTENHHOM
MaTeMaTHKH, ypaBHEHUS
MareMaTu4ecKoil PU3nKH
[TocTpeKBU3UTEL: HAYYHO
- nccie0BaIehCKast
pabora/

Prerequisites: Theoretical
foundations of
computational
mathematics, equations
of mathematical physics
post-Requisites: research
work

Makcarsr: MaremaTuKanbIK
MOJIEJIBICY JKOHE ecenrey
JKCIICPUMEHTI. AMBIPBIMIBIK
omicrep. MarematukanblK (U3nKa
TEHJCYJIepi KOHE HETI3rl IeTTiK
ecenTepaiy KOHBUIBIMBI.
AWRBIPBIMABIK cXeMalapabH
JKMHAKTBUIBIFBI MEH
OPHBIKTHUTBIFBIH 3epTTey. Jepbec
TYBIHBLIBI T hepeHITHATITBIK
TEHACYNEpAl  JKyBIKTal  IIeIry
omicrepi./

Llens: Maremarudeckoe
MOJEIUPOBAHNE M  YHMCJICHHBIN
IKCIICPUMEHT. PasnocTtHEIE
METOIEI. YpaBHeHUs
MaTeMaTHYECKON (076320978 51

TIOCTaHOBKa OCHOBHBIX KpPacBBIX
3ama4y. IlocTpoeHne pa3HOCTHBIX
cxeM. OCHOBHBIC TIOHATHS U
ompejeNneHus. YCTOHYMBOCTh U
CXOOAUMOCTb  PA3HOCTHBIX CXEM.
YucieHHbBIE MECTOABI peuicHusd
mudepeHnaIbHbIX YPaBHEHUI B
YaCTHBIX HpOI/ISBO,IIHLIX./

Objective: Mathematical modeling
and numerical experiment.
Difference method. Equations of
mathematical physics and
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

- MaTeMaTHKAJIBIK MOJIENbICY POli jKoHe
MaTeMaTHKaNbIK (pHU3MKa eCeNTepiH LIenry
OapbICBIHIAFBl  ecenTey  TaxipuOeci
JKaMbIHIaFbI TYCIHIKTEpiH
KaJIBIITAaCTBIPA/IbL;

- JOKTOPAHTTEI MaTeMaTHKaHbIH
TEOPHSIIBIK Oimimaepin ecerrTi
alBIPBIMABIK ~ OMICIEH  IIemy  JKOHE
3epTTeyAe KOJAaHa/lbl; MaTeMaTHKAaJbIK
¢dusmnka €cenTepin KOMITBIOTEPi
NaiJanaHblll  JKYBIKTall ey YIIiH
alBIPBIMABIK  OAicTepai KoigaHa Oiry
ICKepIITiH KaIbIITaCcTHIPaIbL;/

- copMHUpOBaTh MpECTaBICHHE O POJIH
MaTeMaTH4ecKoro MOJEIUPOBAaHUI U
BBIYMCIUTENBHOTO OKCHEPUMEHTa TpPHU
penreHnn 3ama4 MaTeMaTHYeCKO
¢u3nKy;

- HAy4YdTb JOKTOPAHTOB IPUMEHSTH
TEOPEeTHYECKHUE 3HAHUS TI0 MaTeMaThuKe
JUISl pelleHHsT W HWCCIIeOBaHHs 3ajad

YUCIEHHO;/

-to form an idea of the role of
mathematical modeling and
computational experiment in solving

problems of mathematical physics;

- to teach doctoral students to apply
theoretical knowledge in mathematics to
solve and study problems numerically

IIpepexBusurrep:
MaTEeMaTUKAIBIK Tajjiay,
I hepeHIaNIbIK
TEH/Iey, MaTeMaTHUKAaJbIK
¢usnka TEHICYJIEepi,
KOMILIEKC aliHBIMAJIbI
(GyHKUMSIIAD  TEOPHSCHI.
IToctpexBusutrep:
HWHTETPaJIbIK

TYpAEHAIpYJIep JKOHE

MakcaTbl: HETIi3rl YFhIMAApbl MCH
TYCIHIKTEpiH (QH3MKa, MaTeMaTuka
JKoHEe HMH(OpMAaTHKa carajapblHIa
JKHU1 Ke3[IECEeTIH HEeT13T1 9icTepi MeH
TeHACYJIEPIH KOHE ONapibl IIeNry
TOCUTHEpiH KYHel TypAe OKBII
y#peHy, TyCiHy jKoHe KojjaHa Oiy.
Ocbl TOHII  TCOPHSUIBIK — JKOHE
TOKIPUOETIK TYPFBIIAH )KaH-)KAKTHI
3epTTey, Talaay JKOHE TYCIHY.

- UHTErpajblK TeHAeyJep OoibIHIIA
OumiM aiy, JaFdpUIaHy >KOHE OJIapIIb
Kocion KBI3METTE naiinanany
KaOinerriiri;

- MHTErpAIIbIK TEHACYJEep/Ai UIbIFapy
OapbpICBIHIA OWIBl  JKYWelney, OHBIH
MOPMEHJIUIITIH ~ apTThIpyFa  KaXeTTi
QMICTEPIi KOJaHAIbI,




peueHus
HHTETPajh
HBIX
ypaBHEHMIA

Difference
Methods
for Solving
Integral
Equation

OJIapAbIH KOJIJaHBITYbI,
FBUIBIMU-3EPTTEY
KymbIicTap/
IIpepexBusurrep:
MaTeMaTUIeCKUI aHaJIus3,
mudepeHnraIbHbIe
YpaBHEHHS, YpaBHEHHUS
MaTeMaTUIeCKUI
¢u3mkwy, TEopus
(GYHKIMM  KOMIUIEKCHOM
NepeMeHHON
ITocTpekBusurrep:
HHTETrpaJIbHbIC
mpeoOpa3oBaHus, HAYIHO
— HCCIICa0BAJICHCKaA
paboral/

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

Bounbreppansiy, ®dpearoabMHIH
HWHTETPAJIBIK TEeHAEYJIEPiHiH
Heri3ri  TEOpWSICBIH  MEHrepyre,
Heri3ri  TeHAeyJepiH  UIenryaiy
omicTepiH YHpeHyTe JaFnblIaHajIbL.
Anran OiriMzepiH ©3iHIH Kociou
KbI3METIiH/E KoimaHa Oimy/

Llens: -
YCBOUTHL OCHOBHBIE IIOHATHA U
METOAbI pemeHuA JIMHEHHBIX
UHTErPAIbHBIX YpaBHEHHMI;
- YMETb NPUMECHATH NOJYYCHHBIC
TEOpeTHYeCKHe 3HaHUS B Oymymien
nez[aromquKoﬁ JCATCIBbHOCTH,
- mpuOOpecTH OMBIT MO PEIICHUIO
YPaBHEHUH THIa Bonbrepa,
®penronabma; -
TIPUMEHATH IIOJYYEHHBIE 3HAHUA U
CIOCOOHOCTH B Oynmymie
nez[aromquKoﬁ ,Z[GHTCJ'ILHOCTI/I;/
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

- HMHTCTPABIK TEHJICYJIep OOWBIHIIA
MOceIeNepi Tanaay JKoHe CHHTE3 Kacay
APKBUTBI MICIIE/II;

- o3igiH OoJylalIaKk MaMaHBIFBIHBIH
QJIEYMGTTiK MaHBI3 AbIJIbIFBIH ce3iHy,
KOCiOM KBI3METTi OpPBIHAAY VIIiH >KOFaphI
MOTHBAITUSIFA KOJI JKETKI3eIi./

- CII0OCOOHOCTH CaMOCTOATCIBHO
mpuoOperats  HOBBIE  3HAaHUS IO
HHTETPAIIbHBIM YPaBHEHUSIM H
HCIIOJIB30BaTh Hux B CBOEH
poheCcCHOHATFHOMN e TeNFHOCTH;

- CHOCOOHOCTHP K  NPHUMEHEHHIO
JIOTUYCCKOI'0 U KPUTHICCKOTI'O MBIIJICHUA
JUTS PEIeHUs Ipo0IeM;

- CHOCOOHOCTH K  NPHUMEHEHHIO
mpoeCCHOHATFHON 3HAHUH U YMEHHH Ha
IPAKTHKE;

- OCO3HaBaTh COLHWAJIBHYIO 3HA4YMMOCTb
cBoeld Oyamymedt mnpodeccun, HUMEThH
BBICOKYIO MOTHBAllUI0 K BBIIIOJHEHUIO
npoheCCHOHATBHON JESITeIbHOCTH;
- CIIOCOOHOCTH HCIIOJIB30BAaTh OCHOBHBIE
3aKOHBI €CTECTBCHHO HaYYHBIX
JUCIUTUTHH B npodeccHoHATBHO
JCATCIBbHOCTH, MMPUMCHSATH METOAbI
MaTEMAaTHYCCKOT' O aHaJIn3a n
MOACINPOBAHUAA, TCOPECTUYCCKOT'O u
OKCIICPUMCHTAJIbHOT O I/ICCHG}IOB&HI/IS[./

- 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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