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8D05410- «MaremaTuKka»

Monynbsaig [onniy araysr | Hukn |[Tonnin | Kpen % S n
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BUIIKTUIIK INEHBEPIHEH HIBIFATBIH KOCBIMIIIA MOAYJIBJEP
Marematuka |AKaaeMHSIIBIK XaT/ IIpepexBusurrep: |IlonHiH MaKcaTbl: <OKBI3BUIBIM apKpUIbl| BimiMi:  FeulbIMH,  akageMusITBIK |1
HBIH  ipremi|AKageMH4ecKoe FouteiMu 3epTTey CHIHM Oinaynpl IaMbITy, COHBIH IlIiHAE|Oenrizepre xKayar Oepetin
Mmacenenepi /|mucbmo/ Academic amicrepi aKaJIeMUSIIBIK 3CCE, FBUIBIMH MOTIHACP MEH|aKaJeMISUIBIK MOTIHHIH  HETI3Ti
AxTyanbHbIe |Writing TToCTPEKBUBUTTEP: |aybi3lla TAHBICTBIPBUIBIMIAD  KYPACTHIPY|KaFHIaTTaphiH Oiy.
poOJIEMBI FBUIBIMH 3€pTTEY JIaFIbLUIapbIH IAMBITY OOJIBIT TaObLIA B, Jlarapichbl: FEUIBIMA-KCI0M
MaTeMaTuKH / JKYMBICBI Ma3MyHBI: CBHIHM OWJIAy TEXHUKACHIHBIH|MOTIHHIH, ararn alTKaH/a,
Actual IlpepexBU3UTHI: HEeTi3ri KaruIaTTapblH MEHrepy, FhUIBIMU,|aHJaTIaHbIH, MaKaJaHbIH
problems  of Mertozibl Hay4HBIX aKkaJIeMUsJIBIK  Oenriiepre »kayarn OepeTiH|KypbUIbIMBI MEH (OpMaThIH Ka3a
mathematics HCCIEN0BAHUI AKaJEMUSIIBIK MOTIHHIH Heri3ri |6iyi;
IMocTpeKBM3UTBI:  |KarugaTTapblH 0Oimy; |chIHM oitnay TEXHOJIOTHSICHI
Hayuno FBUIBIMU-KOCION MOTIHHIH, aram aWTKaH/a,|acHeKTICIHIe FbUIBIMH, OKY JXOHE
15/0/15/4| 1 |uccmemoBatenbCKas —|aHIATIIAHBIH, MaKaJaHBIH KYPBUIBIMBI MEH|OKY-9/iCTEMEiK onebuerTepai
5/15 pabora/ dopMateiH  jkaza  Ollyi;CBIHM  OiJIay|OKY/a KOCiOM OKBUIBIM JIAFIbLIAPBIH
MK/ AH/ Prerequisites; _ |TexHOMOrMsACH ACIIEKTICIHIEe FHUIBIMH, OKY|KONmaHa Oiry;
OK/ AP/ Methods of scientific |sxone oky-omictemenik ameOuerTepmi okyna|BimikTimiri: CBIHU oitnay
oc/ AW 3 research KOCIOM  OKBUIBIM  JIaF/bLIAPBIH  KOJaHA | TeXHUKACHIHBIH HETI3T1
7201 Postrequest: O1y;FBUIBIME JKOHE OKY aKMapaTTapblH ajy|KaFuIaTTapblH MEHrepy.

Research work MaKcaThiHia OepinreH TakwIpbin OoiibiHiia | Ky3iperrimiri: KOJIIaHOAJIBI

apHaWBl ofeOMeTTepAl OKYBI JKOHE FBUIBIMU|ECENTEpi IIbFapy JaFabUIapEI,
3epTTeyaepain O6ubnrorpadUsITBIK | OTapABIH KBI3MET eTyiHiH
ammapaThiH peciMIey JKOHIHIET! TalanTapra|THIMAUIITIH Tangay, MeKTenTepae,
ColiKkec nmayalaHbpUIaThIH oneOneTTep | TEXHUKANBIK JKOHE KOCINTIK OKY
Ti3IMIiH KypacTbIpa aNybl; |OpbIHIAPBIH/IA Ca0aK KYPridy /
03iHIH KYPTri3reH FBUIBIMU-3€pTTCY|3HAHUSA:  OCHOBHBIE  TEOPEMBI
(FRUTBIMHM  MaKajla) HOTHIKENIEPIH —aybi3Iia|Kypca.
JKoHe >kasbamia (3Cce) TaHBICTBIPY, arar|yYMeHHs: peraTh 3a/1aun
alTKaHAa, «AKaJEeMUSIIBIK JKa3bUIbIMY IIOHI|IMHEHHON anreOpsl 154
OoiiprHIIA XKa30alma KayanTsl peciMaey MEH |aHaTUTHIeCKOH TEeOMETPUHO
Ma3MyHBIHa KOMBUIATBIH TaJANTapFa COMKeC|NepedncieHHble B Iporpamme
Ka30ama eMTHXaH jKayanTapblHBIH MOTiHIH|Kypca.




KypacTelpa  Olryi;, opTypyii  KaHpIarbl
FBUIBIMH ~ MOTIHAEPHi, COHBIH  IiIIiHJAE
YCbIHbIJIFAH  MaKajara aHJaTIia )Ka?)YI)I,
FBIJIBIMH MaKaJIaCbIHbIH HOTIDKECIH
KOPBITBIH/IbI FBUIBIMU-TIPAKTHUKAJIBIK
KOH(epeHIUAIa KOpFaii alTybl KEepeK.

Hean: Krnaccudukanust ypaBHEHHH C
OTKJIOHAIOMMCA apTyMCHTOM. OcHoBHasg
3ajava Ui i hepeHIaIbHbIX
ypaBHEHHUH.

Conep:xxanue: OOm@as Teopus JHHEHHBIX
ypaBHeHHH U cucteM. KpaeBas 3amada ais
JIMHEHHOT O YpaBHCHUA WIn CHUCTEMbI
YpaBHEHHUH. DyHKIUA I'puna.
Hpe)ICTaBJ'IeHI/Ie peIeHuAd KpaeBoﬁ 3a1a4ui.
3agaua llTypma-JInyBunist 1 ypaBHEHHS
BTOPOT'O nopsijika. Cucremsl
i depeHInanTbHBIX ypaBHEHUH c
KOMIIJICKCHBIMHU aprMeHTaMI/I.
HOKaSaTCHBCTBO TEOPEMBI CYIIECTBOBAHUS U
CANMHCTBEHHOCTH AHAJIUTHYCCKOIr0 PEHICHUA
METOJIOM MaXKOpaHT/

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.
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

Hagpiknu: IIOCTPOEHUS
NpUOTIKEHUH, amnmpoKcuManuii u
NpUOITKEHHOT O penieHus
JIMHEMHBIX CUCTEM.

KommeTenumsi: HaBBIKM pEIICHUS
TPUKIIAHBIX 3ajad, aHaIN3
3 PEeKTHUBHOCTH ux
(hyHKIIMOHUPOBaHUS, BBE/ICHUS
3aHATHU B IIKOJNAX, TEXHUYECKUX U
npoeccroHaNbHBIX y4eOHBIX
3aBefIeHUsIX/

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

Freimevn
omicrepi/
Metoapl Hay4dHBIX
HCCIIEIOBaHMI/

3epTIey

BIl/

BIl/
BD

GzZA/
MNI/
RM
7202

30/0/15/5
0/10/15

IIpepexBuzurrep:
MaTeMaTHKaHbI
OKBITYIBIH
aicreMect,

IMoHHiH MAaKCATBI: <(OKBI3BUIBIM APKBLIBI
CBIHM OWIaymel IaMBITy, COHBIH IMIiHIE
AKaJIEMUSJIBIK ACCE, FBUIBIMH MOTIHICP MEH
aybI3llia  TAHBICTHIPHUIBIMIAD  KYPACThIPY

BiniMi: FBUIBIMH, aKaJIeMUSIIBIK
Oenrinepre JKayar OeperiH
aKagEMHUSJIBIK ~ MOTIHHIH — HETi3Ti
KaFUIaTTapbiH OiTy.




Research methods

MK/
OK/
oC

MaTeMaTHKa
MYFaJiMiHiH
dicTeMeTiK
JTaNBIHIBIFEL,
MaTEMAaTHKAIIBIK
Jonenjeynep
IToctpexBusurrep:
FBUTBIMHU 3epTTey
JKYMBICHI
[TpepexBU3UTHI:
METOIUKA
TpEnoaBaHus
MaTEMAaTHKH,
METOANYCCKasT
MOJrOTOBKA

yuureneit
MAaTEMAaTHKH,
MaTeMaTHYCCKHE
JI0Ka3aTeNbCTRa
[TocTpekBU3UTHI:
Hay4HO -
HCCIIEIOBATEIbCKAS
pabota

JAarAblJIapbIH JaMBITY OOJIBIIT Ta61)maz[},1.
Ma3M¥HLI: CbIHHN 017may TCXHHUKACBbIHBIH

HETI3Ti KaFWAaTTapblH MEHTepY; FHUIBIMH,
aKaJIeMISUIBIK  Oenriyiepre skayan OepeTiH
aKaJIEMHUSIIBIK, MOTIHHIH HETI3r1
KaFuIaTTapbIH oury;

FEUIBIMHM-KOCIONM MOTIHHIH, aTall alTKaH[a,
aHJATIIaHbIH, MaKaJIaHBIH KYPBUIBIMBI MEH
¢opmaTelH  Jkaza  Oumyi;cBIHM  oiinay
TEXHOJIOTUSICBI aCIEKTICIHIIE FBUIBIMH, OKY
JKOHE OKY-OIIICTEMENIIK o7eONeTTepal OKyaa
KoCiOM  OKBUIBIM  JIaF/bUIapblH  KOJIaHa
O1Ty;FBIIBIMH JKOHE OKY aKmapaTTapblH ary
MaKcaTbhlH/la OepijireH TaKbIPbIN OOMbIHIIA
apHalbl oCOMETTEPIl OKYbI JKOHE FBIIBIMU
3epTTeyiepin oubrorpadUsIIbIK
annapaTtblH peciMiey JKOHIHJIeT1 TajanTapra
colikec nmaiaanadbUIaThIH oneduerTep
Ti3IMiH KypacTbIpa aysbl;
031HIH JKYprisred FBUIBIMHU-3EPTTEY
(FRUIBIMM MakKajla) HOTIDKENepiH aybi3lia
JKoHe jkazbamma (dcce) TaHBICTBIPY, atail
aliTKaH#a, «AKaJeMUSUIBIK JKa3bUIBIM» IIOHI
OoifbIHIIa jKa30allia )KayanTbl peciMaey MeH
Ma3MyHbIHA KOWBUIATBIH TaJlallTapFa COMKeC
Ka30alla eMTHXaH JKayanTapblHbIH MOTiHIH
Kypactelpa  Ollyi;  opTypili  >KaHpIaFrbl
FBUIIMA  MOTIHIEPIi, COHBIH  iIIiHIE
YCHIHBUIFAH ~MaKaJara aHjaTia >Kasybl;
FBUIBIMH MaKaJIachbIHBIH HOTIKECIH
KOPBITBIH/IBI FBUTBIMH-TIPAKTHKAJIBIK
KoH(epeHIusIJa Koprail aybl Kepek.

Heab: Krnaccupukamms  ypaBHEeHHH C
OTKJIOHSIOMMMCSL  apryMeHToM. OcHOBHas
3a7a4a IUTS I depeHInanTbHBIX
YpaBHEHHU.

Conep:xkanue: OOmas Teopus JIUHEHHBIX
ypaBHeHu U cucteMm. KpaeBas 3ajmaua miis
JMHEHHOr0  ypaBHEHHMS WM  CHCTEMBI
YpaBHEHHUH. O yHKIMSA I'puna.
IlpencraBnenue perieHus KpaeBoW 3ajay.
3amava ltypma-JInyBmns ans ypaBHEHHS

BTOPOT'O TIopsKa. CucreMsr
Qg depeHIraTbHBIX ypaBHCHHH c
KOMIUIEKCHBIMHA apryMeHTaMHu.

JIET IS (USH FBUTBIMU-KaC101
MOTIiHHIH, aramn alTKaH/a,
aH/IaTTIaHbIH, MaKaJlaHbIH
KYpPBUIBIMBI MEH (hOpMaThIH >Kaza
Oinmyi;

CBHIHH oinay TEXHOJIOTHSICHI

aCTICKTICIHAC FBUIBIMH, OKY JKOHE
OKY-9JIiCTEeMEITIK oneoueTTep i
OKyJIa KoCi0M OKBLIBIM JaFAbLTapPhIH
KOJIZIaHa 01Ty,

Binikriniri: CBIHU oitnay
TEXHUKACHIHBIH HETI3r1
KaFuIaTTapblH MEHIEpPY.

Kysiperrismiri: KOJITaHOAITBI
ecenTepii IIBIFAapy JaFablIaphbl,
oJNapabIH KBI3MET eTyiHiH

TUIMIUTITIH Tajgay, MeKTenTepie,
TEXHHUKAJBIK JKOHE KOCINTIK OKY
OpBIHJApBIH/IA cabaK KYprizy /

3HaHUSA:  OCHOBHBIE  TEOPEMBI
Kypca.

YMeHus: pelars 3a7a4u
JIMHEHHOU anreopsl u
AQHAIUTHYECKON TeoMeTpHun6
HepeyrciIeHHbIE B IporpamMmMe
Kypca.

Hapbixu: [IOCTPOEHUS
NPUOTIKEHUI, amNMpoKCUManuii u
MPUOITKEHHOTO perieHus

JIMHEHHBIX CHCTEM.
KoMnereHnms: HaBBIKH pELICHUS

TNIPUKIIaJHBIX 3aaa4, aHaJIn3
3 PekTHBHOCTH ux
(hyHKIIMOHUPOBAHUSI, BBEJICHUS
3aHATHH B IIKOJIaX, TCXHUYCCKUX N
npoeCcCHOHANBHBIX y4eOHBIX
3aBeneHUsIX/

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




HOKaSaTeJ’ILCTBO TCOPCMBI CYIIICCTBOBAHUSA U
CAMHCTBCHHOCTH AHAJIMTUYCCKOI'O PCHICHUSA
METO/IOM MaKOpaHT/

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.
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

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

O yHKIMOHAIIbI-
i depeHInanIbIK
orepaTopiIapablH
I'pun  dyHKIHSACH/
Oynkuua  'puna
(yHKIIMOHATBHO-
i depeHInaTbHbI
X oriepaTopos/
Green Function of
Functional-
Differential
Operators

KII/
TK

FDOG
F/

FGFD
GFFD

7202

30/0/45/0
/60/15/30

IlpepexBu3uTIEp:
Juddepennmanabik
oreparopnapabiH L2
TYIKUTIKTI
BEKTOpJIapJarsl
0a3HCTLUIIK TEOPHSCHI
IMocTpexkBu3uTTEP:
FBUIBIMU 3epITey
KYMBICHI/
IIpepexkBU3UTHI:
Teopus 6a3ucHOCTH B
L2 KOPHEBBIX
BEKTOPOB

Qg depeHnraTbHbIX
OIepaTopoB
IMocTpeKBU3UTHI:
Hayuno
HCCIIE0BATETbCKAS
pab6ora/
Prerequisites:
Differential
equations,
equations
Postrequest:

Integral

IMonnin MmaxkcaTbl: [{uddepeHunanapk
orepaTopiaplblH Herisri OeifHeciH jKoHe
OacThl  OJiCTEpiH  KapacThlpa  OTBIPHII,
MarucTpaHTTapIbl JmuddepeHan bk
orepaTopiaplblH HETI3rl YFhIMIApbl MeH
uziesapbIMeH TaHBICTBIPY.
Ma3myHbI: barnapnamara EBxiung
KEHICTITIH/ErT  KHCBIKTap MeH Oertep
TEOpUSICHl  JKOHE TOIOJOTUSIHBIH  HEri3ri
TYCIHIKTEpi, KONOeHHEeNKTeri TEeH30PIIbIK
tanaay, PUMaHIbIK TeOMeTpust dJIeMEHTTepI;
CoipTkbl  auddepeHIuaniblK  TypIepIiy
Oacranksl Teopusiapsl eHeni. OCbIFaH opai,
0acTel MIHIETIHE, IOHHIH HeT13T1
TYCIHIKTEpiH amry MYMKIHIIKTepi XKoHE
MarucTpaHTTapra YHpeTy JKoHE YFBIHABIPY
sKaTansl./

Henn: Onupasick HA METOABI U HATJISIHBIC
00pa3sl mudQepeHIrnaNnbHEIX OIepaTopoOB,
BBECTH JIOKTOPAHTOB B 00JIACTh OCHOBHBIX
moHATHH W uaed  auddepeHImaTbHBIX
oreptopoB. [IporpamMma BKIOYaeT B ceOst
TEOPUI0 KPHUBBIX U  TOBEPXHOCTEH B
MPOCTPAHCTBE, TAK W OCHOBHBIC TOHSTHSI

Biaimi: i depeHnman bk
Teneynep TEOPHSCHIHBIH  HErisri
TYCIHITH oineni;
Jarapichl: TEHICYIIH periH,
TEHJEYIIep JKYHeciHIH perin
aHBIKTaM ajajapl, JKalalbl >KOHE
nepbec LIEMIiMiH Ta0abl;
BinikTiairi:uarerpangst

KUCBIKTaPIb, aJIraIKbl
MHTErpajibl MEHIepeii.

Kyziperriniri: KOJIIaHOAJIBI
ecenTepil WIbIFapy JarabUiapsbl,
OJIapIbIH KBI3MET eTyiHiH
THIMAUTITIH Talgay, MeKTemTepae,

TEXHUKANBIK JKOHE KOCINTIK OKY
OpBIHJAPBIH/IA CabaK KYprizy /

3uanusa: UccaenoBanue
CHEKTPaJIbHBIX XapaKTEePUCTUK
JIMHEHHBIX OMEPaTOPOB: TEOMETPHUU
CIEKTPa U €ro OCHOBHBIX 4YacTew,

CIEKTPaJIbHOMN KpaTHOCTH,
ACHUMIITOTUKHA COOCTBEHHBIX
3HAYCHHIA.

YMenusn: Pematn 3aJa4H,




Research work

TOITOJIOTHH, TeH30pHLII71
MHOroo0Opasusix, SJIEMEHTHI
TreoMeTpuu, HayaJia TCOpUU
i depeHnmanbHBIX GOpM.
Conep:xanue: Merton Dypee.
IIpeodpazoBanue @ypre. OOpaTHBIC 3a1a4H.
Meron  TamepkuHa.  Meron  cmaboit
aIlMnpoKCUMaIu. OnepaTopHLIe
ypaBHeHus./

Purpose: Based on methods and visual
images of differential operators, introduce
doctoral students to the field of basic
concepts and ideas of differential operators.
Contents: Fourier method. The Fourier
transform. Inverse problems. Galerkin's
method. Method of weak approximation.
Operator equations.

aHaM3 ~ Ha
pUMaHOBOMH
BHEIITHUX

CBSI3aHHbIC c
i depeHnnaTEHBIMH
orepaTopamH.

HaBbixn: (0] ponun
b depeHInaIbHBIX OMEpaTopoB B
3agadax €CTeCTBO3HAHNS; 0
COOCTBEHHBIX (YHKIIHSIX.
Komnerennusi: HaBBIKUA PEIICHUS
TPHUKJIIATHBIX 3a71ad, aHaJM3
3 PeKTHBHOCTH ux
(YHKIIMOHUPOBAHHS, BBEJICHHS
3aHATHIA B IIKONAX, TEXHHYECKUX U
npodeCcCHOHATBHBIX y4EeOHBIX

3aBeeHusIx /

Knowledge:  Investigation  of
spectral characteristics of linear
operators: geometry of the spectrum
and its main parts, spectral
multiplicity, asymptotics of
eigenvalues.

Abilities:Solve problems related to
differential operators.
Skills: The role of differential
operators in problems of natural
science; about eigenfunctions.
Competence: solving skills
applications , analysis of the
effectiveness of their operation , the
introduction of classes in schools ,
technical and vocational schools

MAMAHIBIK MOAYJBAEPI /MOIAYJHNU CIHEHIUAJIBHOCTHU/ SPECIALITY MODULES
Wurerpanmsik | MHTErpammsk KII/ |ITOK/ |6 30/0/45/0|1 MpepexBusutrep: |MakcaTbl: JOKTOpPaHTKAa  HHTErpaiabik |Biximi: HHTETPAIIIBIK
TEeHIeYIep TYpIACHOIpYyIep TK |IPIP/ /60/15/30 MaTeMaTHUKAaJIBIK TYPIACHAIpYIEP KOHE ONAPIBIH KONIAHBUTYHI | TYPIACHIIpy/Iep OOHBIHIIA KaHa
TEOPHSICHIHBIH | JKOHE OJNapIbIH ITTA Tanmay, TIOHIHIH HETI3Ti YFRIMAAPBIH KOHE ONapAbl|MaTeMAaTHKAJBIK  OUTiM  amafpl,
O3€EKT1 KOJITaHyJIapbl / 7203 muddepeHIuaNIbIK —|MEeNTyOiH HeTi3Ti OICTepiH >KyHenl TypAe|AarmpUiaHy >XoHE oJapAsl KociOu
Macerenepi/ WuTterpanpHeie TEHIIEY, TYCIHIIpPY, KOJNIAHBUTYBI JKOHIHIE NaFIbIHBI|KBI3METIHIC KOMIaHAbI;
AxTyanpHble | TpeoOpa3oBaHUs U MaTeMaTUKAJIBIK, KAJIBINTACTBIPY OOJBII TAOBLIA/IBL. Jarapichl: MHTETPAJIIBIK
IpOOIEMBI WX TpUMEHEHHus / ¢usnka TeHmeynepi,| Ma3MyHbI: WuTerpanmsik| TypieHaipymnepre Oepinren
TEOpHUi Integral CBI3BIKTHI TYPACHAIPYACPAIH mudQepeHIraniblK [ecenTepai  mbFapy  OapbhICHIHIA
uHTerpanbHex | Transforms  and HWHTETPAIIBIK TeHneynepal  okoHe  auddepeHImanabIK | OB JKYHenernen, OHBIH
ypaBuenmii /| Their Applications TEHJEYNEpAi  IIEnIy|TeHaeyaep KyHWeciH Imenryre KOJJaHBLTYbL. |TOPMEHIUIITIH apTTEIpyFa KakeTTi
Actual smicrepi WHTerpanaplk  TYPICHAIPYIEPAIH SIPOCHI |9AiCTepAl KONJaHa b,
Problems  of IMocTpekBU3UTTEP: |OpaM  TekTec  BombTeppaHbIH — 2-TEKTi|3epTTEYIIUNK KBI3METTI TaOBICTHI
Theories of FBUTBIMH 3epPTTeY|MHTErPAIJIBIK, TEHJICYiH JKOHE |iCKe achIpajipl;




Integral
Equations

JKYMBICHI/
IlpepeKkBU3UTHI:
MaTeMaTHIECKHI
aHaIu3,
muddepeHIraTbHEIC
YpaBHEHHS,
YpaBHEHUSA
MaTeMaTHYECKOM
(hu3nkwy, METOIBI
peICHr s JIMHEWHBIX
HWHTErpaJIbHBIX
ypaBHEHUI
ITocTpeKBU3UTHI:
Hay4HO -
HCCIICA0BAJIChCKaA
pabora/
Prerequisites:
mathematical
analysis, differential
equations, equations
of mathematical
physics, methods of
solving linear integral
equations post-
Requisites: research
work

BonbsTeppanbiy 2-TeKTI1 HHTErpaIIbIK
TEHJIEeYIep JKYWeCiH MIeNIyre KOJNJaHBUTYEL.
Jlarumac TyprneHAIpyl JKOHE OHBIH WHTErpo-
b depeHInaIIbIK TeHAeYaep i memy./
HCJIL: JOKTOPAHTY 1aTb OCHOBHBLIC ITOHATHA
U METOJbl UX PCHICHHUA MO «MHTCTPAJIbHBIM
Hp€06pa30BaHI/I$[M n uxX MNPUMCHCHUAM
- chopMHPOBAThH MpEICTaBICHUE o
MMPUMCHCHUHN METOAO0B HUHTErpaJIbHOT O
npeoOpa3oBaHus MPH PEIICHUN MPUKITATHBIX
3a/1ay4;
Conep:kanue: Hay4YUTh JIOKTOPAaHTOB
MPpUMCEHATH TCOPCTUYCCKUC 3HaHUA 1o
MaTEMaTHKE JUIA peUICHUA 3a1a4
npodecCUOHATBHOM NesITeTbHOCTH/
Purpose: to give the doctoral student the
basic concepts and methods of their
solutions for "integral transformations and
their applications"
Contents: - 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

BinikTiniri: HAHTErPAIIBIK
TYPJICHIIpYJIEpP MACENIECiH IIenry
YUIIH JIOTHKAlBIK JKOHE  CBIHH
oiflayra KoJijaHaabl.
Kysiperrismiri: OKy-TopOue
JKYMBICBIHBIH yzepici MeH
HOTIDKEIIEPIH Taljay, Oaranay xoHe
Ty3ere Oy /

3HaHMsA: CIIOCOOHOCTH  YYUTHCH,
npuoOperaTh ~ HOBBIE  3HaHWS,
YMEHHUSI o HHTErPaTbHBIM
npeoOpa3oBaHMUsIM U HCIOJIb30BATh
ux B npodecCHOHATBHOM
JIeTeNIbHOCTH;

Ymenns: CIOCOOHOCTh K
NPUMEHEHHIO  JIOTHYECKOro U
KPUTHYCCKOI'O MBIIIJICHUSA JJIs1
petienus mpobiiem;

- CHOCOOHOCTh K TPHUMEHEHUIO
NpoeCCUOHATBHBIX ~ 3HAHUHA |
YMEHMH Ha MPaKTHKE;

HaBbIku: 0cO3HaBaTh COLMAIIBHYIO
3HAYNMOCTD cBOEH Oymymeit

npodeccud,  MMETh  BBICOKYIO
MOTHBALIUIO K BBITIOJTHEHUIO
npodecCHOHATBHON IeATeTIbHOCTH.

Komnerenuus: YMEHUS
aHaIM3UpOBaTh,  OLEHHBAaTh U
KOPPEKTHPOBATh nporiecc U

pe3ysbTaT yueOHO-BOCIHUTATEIbHON
JACATCIIBHOCTH

Knowledge: 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;
Abilities:  ability to  apply
professional knowledge and skills
in practice;

Skills: to realize the social
importance  of  their  future
profession, to have a high
motivation to perform professional
activities.




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

OrnepatopibIK
TYPIACHIIPYICPIIH
TEOPHSCH MeH
KOJIIaHBUTYbI /
Teopus u
TPUIOKESHUSI
OIepaTopHBIX
npeoOpa3oBaHuil  /
Theory and
Applications of
Operator

Transformations

KI1/
TK

OTKT/
TPOP/

TAOT

7203

30/0/45/0
/60/15/30

IIpepexBusnurrep:
Ka
TU(hepeHITHATITBIK
TEHJEYNep, JKyBIKTal
ecenrey aicTepi
IMocTpexBu3uTTEP:
nepOec  TYBIHIBUIBI
(G hepeHITHATITBIK
TeHIeyaepIi
JKYBIKTAIT
omictepiNe
IIpepexBusuTTep:
OOBIKHOBEHHBIC
nuddepeHIranbHbIC
YpaBHEHUS,
NpUOTMKEHHBIE
METOIbI
IMocTpexBH3UTTEP:
YHCJICHHBIE METO/BI
penieHus

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

HIenry

MakcaThl: JOKTapaHTKa TaHBIM YpIiCiHIe
naiaa 00JIaTHIH (G epeHIHATTBIK
TEHIEYIepAl  KOMITBIOTEPIIH  KeMeTiMeH
HICIIY/IIH €CeNTey alIrOpUTMIEPIH KYPHII,
KojjaHa Oimyre pmalipiHmay. Ma3MyHBI:
IIpakTuxansix ic opekeTiHze
MaTEMaTHKaJbIK MOZ[eJ'ILI[e}U:[iH KOMeETiMeH
IIBIHAWBI QJ'IeMHiH 3aHAbUIBIKTapbIiHA
naiinanana oiny./

Henb: [OJrOTOBUTH K YMEHUIO
pa3pabaThIBaTh M MCIOJIB30BaTh aJTOPUTMBbI
pacyera  pemieHus AU QPepeHIHaTbHBIX
ypaBHeHMﬁ, BO3HHUKAIOMIMX B IIPOLECCE
IIO3HAHUA JOKTapaHTKU C IOMOLIBIO
KOMIIBIOTEpA.
Conep:xanue:
3aKOHOMEPHOCTH
IIOMOIbIO
MOICIIUPOBAHUA B
JCATCIIBHOCTU
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 Contents:
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.

VYmenue HCIIOIb30BaTh
peasibHOrO0  Mupa €
MaTEMaTHYECKOr 0
IIPAKTUYECKON

Binimi: noxTapaHTThI KOMBUIFaH

€ceInTi ey O0aphIChIHAA JKYBIKTAI
HICNTy IiH THIMT ToCUIIEpiH
TaHaayFa, oOpPTYpJi  omicTepMeH
aJBIHFAH  CCENTIH  HOTIDKEIICPiH
CaIIBICTBIpYyFa YHpeHei;

Jarabichbi:

JIOKTapaHT  KYBIKTay  OJICiHIH
KaTeJirin Oaranaypl,
OPHBIKTBUTBIKKA 3eprreyni,
Binmikriiiri:6epinren JIOJTIKTI
TaHJIay/IbI JKOHE aJbIHFaH
HOTHKEEP/Ii Tangan Olymi
MEHIrepesi.

Kysiperrisiri:/

3HaHMsI: HAy4HTh JIOKTApPaHTOB
BBIOMpATh npu peleHnn
MOCTAaBJICHHOW 3aJa4du, HauoOoJjee

ONTUMAJILHEIE CII0COOBI
YHCIICHHOTO PEIICHHsI, CPAaBHUBATH

pe3ynpTaThl  peLICHMil  3ajaui,
HOJTYYeHHbIE Pa3INIHBIMU
METOIaMH;

Ymenns: chopMHUpOBaTH
OpPEACTABICHHE O  METOAMKAX
HPOBEPKH HPaBUIBHOCTH u

TOYHOCTH TTOJy4aeMBIX YHCIEHHBIX
pemieHni, a TaKke crmocobax
IPOBEPKH CXOOUMOCTH M CKOPOCTH
TONTyYeHHs PeLICHHs

HaBbIku: IS 000CHOBaHUS
KOPPEKTHOCTH TPHIMEHEHHUS
KOHKPETHBIX AJITOPUTMOB

YHCJICHHOTO PCIICHUA.
Komunerenuus:/

Knowledge:

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

4




methods;

Abilities: 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
Skills:speed of obtaining solutions
to justify the correctness of the
application of specific algorithms of
numerical solutions.

TopbIk
TEeHAeYaepIi
HICTTY i H
aWbIPBIMJIBIK
amicrepi/
Pa3HocTHBIE
METO/IbI PCHICHUA
CETOYHbIX
ypaBHEHHH /
Difference
Methods for
Solving Grid
Equation

TTShA
RMRS
u/
DMSG

7203

Competence:
IIpepexBuszutrep: |Makcarpl: MaTtemaTukanslk Mozaenbaey|bimimi: MaTeMaTUKAaJIbIK,
ecenrey JKOHE €CeNTey AKCIEPUMEHTI. ANBIPBIMIBIK MOJIENTbALY pei JKOHE
MaTeMaTUKAChIHBIH  |9JIiCTep. MaremaTHKabIK (u3MKa|MaTeMaTHKaIbIK (HU3MKa eCenTepiH
TEOPUSUIBIK HETi3Jiepi,| TeHAeY epl aKoHe Heri3ri METTIK eCenTep/iH |Ienry  OapbhIChIHAAFbl  €cenTey
MaTeMaTHKaJIbIK KOWBUIBIMBL.  AMBIPBIMJIBIK ~ CXeMaJlap/IblH | ToxKipuoeci KaMbIHIaFbI
¢usuka  TeHueynepi|)KUHAKThUIBIFbI MeH OPHBIKTBUIBIFBIH | TYCIHIKTEPIH KaJbIITACTHIPAIbI;
IlocTpekBU3HMTTEP: |[3EpTTEY. JaFabichl: JIOKTOPAHTTBI
FBUIBIMU 3eprrey| Ma3myHbI: Hepbec TYBIHJBLIBI | MATEMATUKAHBIH TEOPHSUIBIK
KYMBICHI/ muddepeHnManapIK TeHISYNepal JKybIKTal |[OUTIMAEPIH  ecenTi  albIPhIMJIBIK
IpepexBU3UTHI: remy ajicrepi./ OJiCIIeH WIelly JKOHE 3epTTeye
Teoperuueckue Henb: MaremaTuueckoe MOZEIMPOBAHUE U |KOJIJAHAIbL;
OCHOBBEI YUCTICHHBIM  SKcmepuMeHT.  PasHocrtHble | BimikTiniri:MaremaTukamibik
BBIYHCIIUTEIBHON METOIbl.  YpaBHEHHMS  MaTeMaTHUuYecKOW |(pu3uKa ecenTepiH KOMITbIOTEp/i
MaTeMaTHKH, (Y3MKM M TIOCTAaHOBKA OCHOBHBIX KpaeBBIX |HalilaJIaHbII JKYBIKTAIl Iy YIIiH
ypaBHEHUS 3aga4y. [locTpoeHWe pPa3HOCTHBIX CXEM.|aHBIPBIMIBIK OMICTEpAl  KOJAaHA
MaTeMaTUYeCKOM Conep:xanue: OCHOBHbIE TMOHSTHS ¥ |OLTy ICKEpIITiH KaJIbIITACTHIPAIbL;
¢buzuku orpeneneHus. Y CTOMYUBOCTh U cXoauMocTh | Ky3iperTiniri:  FeuteiMu-3eprrey
IlocTpeKBM3UTBI:  |pa3HOCTHBIX CXeM. UYWCIeHHbIEe METOABI|’KYMBICHIH XOCHapiay *KoHe Ky3ere
HAaY4HO —|petenust nudpepeHIuanbHbIX YPaBHEHHH B |aChIPYIIbIH amicrepi MeH
HCCIIeI0BaIebCKas YaCTHBIX TPOU3BOAHBIX/ dicHaManapbiH Oiy /
pab6ora/ Purpose: Mathematical modeling and|3nanus: dbopmupyer
Prerequisites: numerical experiment. Difference method.|npencraBnenus 0 poiu
Theoretical Equations of mathematical physics and|maTemarHueckoro MomeTUpOBaHUS
foundations of|{formulation of basic boundary value|u BEUHCIHTENBHON NPaKTHKE TPH

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

problems.  Construction of difference
schemes. Basic concepts and definitions.
Contents: Stability and convergence of
difference schemes. Numerical methods for
solving partial differential equations

peuieHnn  3axaqd MaTeMaTHIECKOM

(usukwy;

HaBbixu: HCHONb3YET
TEOPETHIECKHE 3HAHMSA
MaTeMaTuKu JIOKTOpaHTa B

pELICHNH M HCCIIEAOBAHUM 337a4H
OTJIMYNTETHHBIM METOZIOM;
Ymenusi:  dopMupyeT  yMEHHSA




MMPUMCHATH OTJIMYUTCIILHBIC
METOJBI JJIsL HpI/IGHI/DKeHHOFO
peuieHus 3aaayqd MaTeMaTHYECKOU

(husuku c HCIIOTb30BAHUEM
KOMITBIOTEPA;

Kommnerenmmusi: 3HAHHS
METOIOIOT UK u METOIMKH

IUITaHUPOBAHUA U OCYHICCTBJICHUA
Hay‘-IHO-PICCJ'Ie}IOBaTeJ’ILCKOﬁ
paboTsl /

Knowledge: forms ideas about the
role of mathematical modeling and
computational practice in solving
problems of mathematical physics;
Abilities: uses the theoretical
knowledge of mathematics of a
doctoral student in solving and
researching a problem using a
distinctive method;

Skills: develops the ability to apply
distinctive methods for approximate
solution of mathematical physics
problems using a computer;
Competence: knowledge of
methodology and methods of
planning and implementation of
research work




Wurerpannbik
TEeHIeYIepIi
TIeTTyIiH
AUBIPBIMIBIK
omicrepi/
PasnocrHbIE
METOJIBI PEIICHUS
HMHTETPaTbHBIX
ypaBHEHHUH /
Difference
Methods for
Solving Integral
Equation

KIl/
TK

ITShA

RMRI
u/
DMSIE
7203

30/0/45/0
/60/15/30

IIpepexBusurrep:
MaTeMaTHKAJIBIK
Tanaay,

QG epeHITHATITBIK
TeHIey,
MaTeMaTHUKaJIBIK
¢dusnka TeHIEYIEpi,
KOMIUIEKC aiHbIMaJIbI
¢dyHKIISIIAp
TEOPUSICHI.
ITocTpexBH3UTTEP:
MHTETPAIIIBIK
TYPJICHIIPYJICP JKOHE
oJ1ap/bIH
KOJIIaHBLTYBI,
FBUIBIMU-3EPTTCY
KymbicTap/
IlpepexBu3uTIEp:
MaTeMaTH4eCKUH
aHaJm3,
nuddepeHIranbHbIC
ypaBHEHHUS,
ypaBHEHHUS
MaTeMaTHYeCKUH
¢buzukw, Teopusi
GbyHKIMN
KOMIUIEKCHOH
MIEPEMEHHOI
IMocTpexkBU3UTTEP:
UHTETpaJIbHbIC
npeoOpa3oBaHUs,
Hay9IHO -
HCCIIeI0BAIEbCKas
pab6ora/
Pre-requisites:
mathematical

analysis, differential
equations, equations
of mathematical
physics, theory of
complex variable
function
Postrequisites:
integral  transforms,
scientific —

Makcathbl: HETI3T1 YFBIMAAPBl  MEH
TYCIHIKTEpiH (H3MKa, MaTeMaTHKa >KoHE
nH(popMaTHKa cananapblHIa K1l Ke31eCeTiH
HETI3Ti oMicTepi MEH TEHJICYJCepiH KOHE
oJapiabl eIy TOCULAEpiH >KyHenmi Typue
OKBINI YHPEHy, TYCiHY JKOHE KOJIJaHa Oify.
Ma3smynsb1:Ocbl TIOHII TEOPHSUIBIK IKOHE
TOXIPHOETIK TYPFBIIAH JKaH-)KaKThl 3epTTey,
Talgay OKoHEe TYCiHy. BombTeppaHsbIH,
OpenroabMHIH UHTETPANBIK TEHACYIEPiHIH
HETi3ri TEOpPHWSCHIH MEHIrepyre, Herisri
TEHJEYJICpiH MICIIYAIH 9IICTepiH YHpeHyre
JaFapUTaHanpl.  AJFaH  OUTIMJIEPIH ©3iHiH
KOCiOM KpI3MeTiH/IE KoaaHa Oiy/

Leab: ycBOUTH OCHOBHBIE TIOHSTHUS U
METOJIbl PELICHUs! JIMHEWHBIX UHTErPabHBIX

ypaBHEHHH; - YMETb NPUMEHSTh
HONy4YEeHHbIE TEOPETHYECKHe 3HaHHA B
Oyayled Iefaroru4eckoi AesTeNbHOCTH;
- TpUOOPECTH  OMBIT MO  PELICHHUIO
ypaBHeHu# Tuna Bonbrepa,

ConepxaHue: Openronpma;
- PUMEHSTH IOJIYYEHHblE 3HaHUI WU

CHOCOOHOCTH B Oymymield meaarorayeckou
JIEeATEILHOCTH;/

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, Contents: - to apply the
knowledge and abilities in future teaching
activities

Bimimi: wHTErpanmeik TEeHHEyIep |5
OoifpiHIIa OUTIM aiy, JarabUIaHy
JKOHE OJlapAbl KociOM  KbI3METTe
naiinanany KabijaeTTiir;

- HHTETPAIIBIK  TEHICYJICPi
HIBIFapy GapbIChIHA OBl
JKyHeney, OHBIH TOPMEHJIUIIrH
apTTBIpyFa  KaXeTTi  ojicTepal
KOJI/IaHaJIbl;

JaFabichl: MHTETPaJIJIBIK

TeHJeyaep OOWBIHIIIA MaceneIep i
Tajiay XKOHe CHHTE3 jKacay apKbLIbI

HIeTe/i;

Binikriniri: o3iHIH  Ooalmak
MaMaHbIFEIHBIH QJIEYMETTIK
MaHbBI3ABUIBIFBIH  Ce3iHYy, KociOu

KbI3METTI OpBIHJAY YIIIH >KOFapsbl
MOTHBALUAFA KOJI KETKI3el.

KysziperTiiri: OKy-TopOue
YKYMBICBIHBIH yzepici MeH
HOTWOKEJNIEPIH Tanjay, Oaranay »oHe

Ty3ere Oiny/

3Hanus: CIIOCOOHOCTH K
[IOJIyYEHUIO 3HAaHUH, YMEHHUH U
UCIIOIb30BaHUIO ux B

npo(eCCHOHANILHON e TeIbHOCTH
[0 HWHTETrpalbHBIM YpaBHEHUSIM; -
UCIIONBb3YET METOMbI, HEOOXOAUMbIE
JUIS CHUCTEMAaTH3aIlil MBICTH TIPH
BBIBOJIC MHTETPAJIBHBIX YpaBHEHHIA,
MOBBILICHHS €€ TEHCTBEHHOCTH,
HaBplku: pemaer 3amayd 10
HWHTETPANBHBIM yPABHEHUSM ITYTEM
aHalIM3a U CHHTE3a;

YMeHHusl: OCO3HAaHUE COIUAIbHON
3HaYNMOCTH  CBOeH  Oymymieit
npoeccru, AOCTHKEHHE BBICOKOM
MOTHBALUH K BBIIIOJHEHHUIO
poQecCHOHANBHON eI TeThHOCTH.
KoMmnerennus: YMEHHUSA
aHAIM3UPOBaTh,  OICHHUBATH W
KOPPEKTHPOBATh Tporiecc u
pe3yabTaT yIeOHO-BOCITUTATEIBHOM
eATeNIbHOCTH /

Knowledge: ability to acquire




issledovatelskaya
work

knowledge and skills and use them
in professional activities on integral
equations; - uses the methods
necessary for systematization of
thought in the derivation of integral
equations, increasing its
effectiveness;  Abilities:  solves
integral equation problems by
analysis and synthesis;

Skills: awareness of the social
significance  of  their  future
profession, achieving high
motivation to perform professional
activities.

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