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8D05410- «KMaTemMaTuKa»
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MAMAHJBIK MOAYJBbAEPI /MOAYJU CHEHUAJBHOCTHU/ SPECIALITY MODULES
MaremaTrka |AKaIeMUSUTBIK Xat/ IIpepexBusutrep: |MakcaThl: FEUIBIMH JIoliekco3 epexernepin |Bimimi:  FputbiMu, axagemusiibik |1
HBIH  ipreii|AkaxeMUYecKoe F'butbIM TapuXxbl MEH  (KapacThIpy; OubnmorpaduAILIK, |Oenrinepre JKayar OepeTiH
mocenenepi/ |mucbmo/ Academic ¢dmnocopusce CHUMaTTaMaFra KOMBIJIATHIH TananTap; |aKaJAeMHUSIIbIK MOTIHHIH  HeETI3r1
AxTyanbHBIE |Writing MocTpexBU3NTTEDP: |aanemusuibik ka3y (AJK) skaHpIapbiHBIH |KAFUIATTapbIH Oiy. '
npoOIeMbl FBUIBIMH 3€PTTEY Genrinepi:  occe, pedepar, pedepar, |[laFabicbi: FBUIBIMU-KOCIOU
MaTeMaTHKH/ YKYMBICHI peuensus; AJYK kesemuepi: skocmapnay, MOTIHHIH, arar alTKaHza,
ACtulal . IpepexBU3UTHI: a3y, PENAKIMANAY, PElleH3HsIay; FUTbMy |AHIATIAHbIH, MaKaJaHbIH
prottr)] emst_ 0 HUctopus u KOIKA36AHBIH KyPBUTHIMBI: aTaybI, pedepar, g;lpI).I:HLIMLI MeH (DOpMATBIH 3Kas3a
mathematics bunocodns Hayku TyiiHgi ceszep, Kipicre, HoTHKenep koHe |o-Wh N
IMocTpexkBU3NTHI: . CBIHH oiinay TEXHOJIOTHUSICHI
TaJIKbUIAY, KOPBITBIHIIBI, CLITEMETEP. .
Hayuno ACTIEKTICIH/IC FBUIBIMH, OKYy JKOHE
Bubnuorpadusiblk cUNaTTay JaFAbUIAPhIH . . :
15/0/15/4| 1 |uccnemoBaTenbCKas OKY-9/1iCTEMEITiK omebuerTep i
KaJIBIITACThIPA/Ibl; FHIIBIMUA MaKalaaap/IbiH .
BI1/ 5/15 pabora/ — OKy/1a K9Ci0M OKBUIBIM JIAF IbUIAPIH
BJI/ AH Prerequisites: KOHCTICKTLIEPIH, aHHOTaHHﬂHgPH MEH |\ onnana 6iny;
BD AP/ History and pedeparrapsin Kacay JKOHC T.0., FRUIBIMU 5 pirerisriris CBIHU oinay
AW 3 Philosophy of JKYMBICTAPIBI KOTIIIUIIK aJ/BIHAA TANKBUIAY. | pox yykachIHbIH Heriari
KK/ 01 Science Iens: paccMOTpeTh MpaBHia HAYYHOI'O KAFMIATTAPBIH MEHTEPY.
BK/ Postrequest: LHUTHPOBAHNA, TpeOOBaHHsI K |Ky3iperrijiri: KOJIaHOATbI
HsC Research work Oubnuorpaduueckomy ONHCAHUIO; |ecenTepiai INBIFAPY  JaFIdbUIAPEI,
IIPU3HAKHU KaHPOB aKaJICMHUYECKOI'0 IMucbMa ONapAblH KBI3MET eTyiHiH

(AI): acce, anHOTaLMS, pedepar, peleH3 s ;
srtanel All: mnaHupoBaHue, HalMCaHUeE,
pelaKTHpOBaHue, peLeH3UpOBaHNE;
CTPYKTYpPY HAy4HOW PYKOIIMCH: Ha3BaHHE,
AQHHOTAIMs, KIIOUEBBIC CJIOBA, BBEAEHUE,
pe3yibTaThl M 00CYyKAEHHE, 3aKIIoUYeHHue,
CCBUIKH.

®dopMHpyeT HaBBIKH OHOIHOTpadUIecKOro
OIIHCAHMUS; CO3JJaHUs KOHCIIEKTOB,
aHHOTAIM{ U pepepaToB HAYUHBIX CTATEH U

THIMAUTITIH Taljay, MEKTenTeple,
TEXHUKAJBIK JKOHE KOCINTIK OKYy
OpBIHIAPBIHIA cabaK KYprizy /

3HAHUSA:  OCHOBHBIE  TEOPEMBI
Kypca.

YMeHusi: peliarthb 3a/1a4d JIMHEHHOU
anreOpsl u AHAIIUTUYECKOMN
TEOMETPUUO  TEPEUHCICHHBIE B
porpaMme Kypca.
HaBpiku: TIOCTPOCHUS

NPUOJIMKCHUH, annpoKcuMauui 1




Jp.; TyOJMYHOTO OOCYKAEHHS Hay4dHbBIX
pabot/

Purpose: to review the rules of scientific
citation; requirements for bibliographic
description; features of genres of academic
writing (AW): essay, abstract, abstract,
review; stages of AW: planning, writing,
editing, reviewing; structure of a scientific
manuscript:  title, abstract, keywords,
introduction,  results and  discussion,
conclusion, references.

Forms the skills of bibliographic description;
creation of summaries, annotations and
abstracts of scientific articles, etc.; public
discussion of scientific papers

MPUOIMKEHHOTO
JIMHEHHBIX CUCTEM.
KomneTeHIMsI: HABBIKM PEIICHHS

pemeHus

ITPUKIIAJHBIX 3aja4, aHaJIu3
3¢ HEeKTUBHOCTH ux
(YHKUHOHHPOBAHHUS, BBEJICHUS
3aHATHH B IIKOJAX, TEXHHYCCKHX U
po¢eCCHOHATBHBIX yaeOHBIX
3aBeieHusIX/

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

Frumeivu
omicrepi/
Meroapl Hay4HBIX
HCCIEN0BaHUI/
Research methods

3epTIey

BIl/

B
BD

KK/
BK/
HsC

GzZA/
MNI/
RM
7202

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

-

IIpepexBusutTeEp:
KOCINTIK MIOHAEP I
OKBITY dfficTemMeci
IHocTpexBH3UTTEP:
FBUTBIMH 3eprrey
JKYMBICHI
[IpepekBu3UTHI:
METO/INKA
NpenoaaBaHus
POQUIBHBIX
JUICLIUILINH

MakcaTbl FEUTBIMU 3E€PTTCY SZ[iCHaMaCBIHBIH

Heri3fiepiH  amly;  FBUIBIMH  3€pTTey
NPOLIECIHIH ~ JIOTMKachl MEH  9ficTepi;
Fruteimun 3epTTeyAiH SMITUPUKAIIBIK,

TEOPHSIIBIK ICHTeHi.

Ma3sMyHEHI: 3epTTey KOlka30achIMeH KYMBIC
icrey omicreMect; JUCCEPTALUSITBIK
JKYMBICTBIH, KYpaMbl MEH Ma3MyHbI, OJIapbl
pecimuey Tanantapel. MHK03us xone KU
JKaFJAfbIHIA  FBUIBIMHA-3EPTTEY KYMBICHIH
YIBIMIACTBIPY, OHBI OpBIHAAY Ke3eHIepi

bidimi: FRUIBIMH, aKagEMHSUIBIK
Oenrinepre xKayart Oeperin
aKaJeMUAIbIK MOTIHHIH  Herisri
KaFUIaTTapbIH OLTy.
JlaFabichl: FBUIBIMH-KOCIOM
MOTIHHIH, alTKaHaa,
aHJIaTIIaHbIH, MaKaJaHbIH
KYPBUIBIMBI MEH (DOpMaThIH jKa3a
Oinyi;

CBIHHA oitnay TEXHOJIOTUSACHI
ACTEKTICiHAEC FBUTBIMH, OKY JOHE

arTar




[TocTpeKkBU3UTHL:
Hay4HO
HCCIIeI0BATENbCKas
pabota

JKOHE HOTIDKEIepIi
MOJTIMETTED,
YCBIHBIMAAP.
Ieab packpbiTh OCHOBBI  METOJOJIOTMH
HAay4YHOIr'0 UCCJIICAOBAHUs; JIOTUKA IIpOoIecca U
METOABI HAay4YHOT'O HUCCICOA0BAHUA,
SMIIUPUYECKHUM, TEOPETUYECKUH YPOBEHb
Hay4IHOI'O UCCJICAOBaHU.

Conepxkanue: MeToAMKa  paboOThl  HaJ
PYKOIIUCBIO HUCCJICAOBAHMUA, COCTaB u
CONlepXKaHUE JTUCCEPTAIMOHHOW  padoTHI,
TpeboBaHus 1Mo ux odopmieHuto. CreneHns
00 Opra"Huszanuu Hay4YHO-
HCCIIeIOBATENILCKOW pabOThl B YCIOBHSX
uHKITI03uM U U, aTanax ee BHITIOJTHEHHUS U O
IIPEACTABICHUN pe3yJIbTaToB,
PEKOMEHIAINY 110 HAyYHOU padoTe.
Purpose: The purpose is to reveal the basics
of the methodology of scientific research; the
logic of the process and methods of scientific
research; the empirical, theoretical level of
scientific research.

Content: methodology of work on the
research  manuscript; composition and
content of the dissertation work, requirements
for their design. Information about the
organization of research work in terms of
inclusion and Al, the stages of its
implementation and the presentation of
results, recommendations for scientific work.

YCBIHY  TypaJIbl
FBUIBIMH JKYMBIC OOWBIHIIIA

OKY-o/IiCTEMEIIiK onebuerTepmi
OKy/1a KOCiOM OKBUIBIM JIaF IbUIAPbIH
KoJiaHa oiny;

Binikrimiri: CBIHU oinay
TEXHHUKACBIHBIH HET13r1
KaFuIaTTapblH MEHTepY.

Kysiperriniri: KOJITaHOAJIBI
ecemnTepli IIBIFapy JaFablUIapsl,
oJIapabIH KBI3MET eTYIHIH
TUIMIUIITIH Tanjgay, MeKTenTeple,

TEXHUKAJBIK JKOHE KOCINTIK OKYy
OpBIHIAPBIHIA cabaK KYprizy /

3HaHUA:  OCHOBHBIE  TEOPEMBI
Kypca.

YMeHus: pemiaTh 3aa4u JTUHEHHOMN
anreOpbl u AHAIIMTUYECKOU
TEOMETpUNO  MEepedyuCICHHBIE B
nporpaMme Kypca.
Hagpikn: IIOCTPOCHUL
NPUOIMKCHUH, aNmpOKCUMAIi o
MPUOIMKEHHOTO permeHus

JIMHEWHBIX CUCTEM.
KomneTreHuusi: HaBBIKM pPELICHUS

NPHUKIIaJHBIX 3a71ad, aHanm3
3¢ dexTuBHOCTH ux
(YHKIIMOHHPOBAHWS, BBEJICHHUS
3aHSTHI B MIKOJAX, TEXHHYECKUX U
poheCCHOHATBHBIX yUeOHBIX

3aBeeHusIX/

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

ACHMIITOTHKAIIBIK
HHTErpajjgay
TEOPHUSACHI

Teopus
ACUMIITOTHYECKOI'O
WHTETpUpOBaHUS |
Green Function of
Functional-
Differential
Operators

KI1/
Y
chD

KK/
BK/
HsC

AIT/
TAIl/
TAI

7301

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

IIpepexBu3uTTEp:
CBIBBIKTBIK
HUHTETPAJIBIK
TeHJIeYIepIi
smicrepi
IHocTpexkBU3UTTEP:
FBUTBIMH 3epTTey
KYMBICHI/
IIpepexkBU3NTHI:
Metonbl  pelieHus
JINHEWHBIX
HWHTETPaIbHBIX
YpaBHEHUI
IocTpeKBU3UTHI:
Hayuno
HCCIICAI0BATEILCKAS
pabora/
Prerequisites:
Methods for solving
linear integral
equations
Postrequest:
Research work

mienry

ITonHiH MakcaTbl: KOINTEreH KOJIgaHOaIbI
ecenTepai IIeIry YIIH MaHbI3Ibl OOJIBIIT

TaOBIIaTBIH ~ KypAeni (QyHKOMsIap MeH
WHTErpajap  YIIiH  ACHUMOTOTHKAJBIK
Oaranap axyIsl 3epTTey.

AcuMNOTOTHKANBIK OipiKTipy TeopHsACHIHAA
KapacTBIPBUIATBIH  HETI3Ti  TaKBIPBIITapFa

MBIHATAP JKaTaIbI: KacHeTTep.IiH
ACHUMITTOTUKAJIBIK HHTETPaJIaphl-
napameTpIepai naiganany Ke3iHeri

WHTETPaIIAPIbIH KACHETi, aCHMIITOTHKAIBIK
Oaramaynmap, aCHMOTOTHKAIBIK BIIBIPAYABI
KOJITAaHATHIH UHTETPAIIIBIK 9iCTED

He.]'lb AUCHMIUIMHBI: W3YYUTH MOJYYCHUEC
ACHUMIITOTUYCCKHUX OLCHOK JId CJIOXHBIX
(YHKIMIA W HMHTErpajioB, YTO BAXKHO /IS
peuIcHrsA MHOTUX MPUKJIAJAHbIX 3a/1a4.
OCHOBHBIE TEMBI, paccMaTphUBacMble B
TEOpUN ACUMITOTUYIECKOIO 06’bCI[I/IHeHI/I}I,
BKJIIIOYAKOT: ACHUMIITOTUYCCKHUE HWHTETPAJIbL
CBOMCTB - CBOWMCTBO WHTErpajoB IpHU
HUCIIOJIb30BaHUHN napamMeTpoB,
ACHUMIITOTHYCCKHUX OIICHOK, METOAOB
HHTETPATIOB C HCIIOJIb30BAHUEM
ACUMIITOTHYCCKUX paBJIO)I(CHI/Iﬁ

Purpose: The purpose of the discipline: to
study obtaining asymptotic estimates for
complex functions and integrals, which is
important for solving many applied problems.
The main topics considered in the theory of
asymptotic unification include: asymptotic
integrals of properties - the property of
integrals using parameters, asymptotic
estimates, methods of integrals using
asymptotic expansions

Binimi: nmuddepeHmanbk|2
TEACyJep TCOPUSACHIHBIH  HETI3ri
TYCIHITH Oineni;
Jarapichbl: TEHJICY TiH peTiH,
TEHAEYIIep KYHECIHIH peTiH
aHBIKTall  amajibl; JKaIIbl JKOHE
nepbec LIENTIMIH TabaIbl;

Binikriniri:uaterpanast
KHUCBIKTAp/Ibl, JIFAIIKbl HHTETPaJIIbl

MEHTepe/I.

Kysiperriairi: KOJITaHOaJIBI
ecenTepli IIBIFapy JaFablUIapsl,
ONapIBIH KBI3MET eTyiHIH

THIMAUIITIH Tajiaay, MEKTeNTepIe,
TCXHUKAJBIK JKOHE KOCINTIK OKYy
OpBIHJAPBIHIA Ca0aK KYprizy /

3Hanus: Uccnenosanue
CHEKTPATBHBIX XapaKTEePUCTHK
JUHEWHBIX OIMEpaTOPOB: TEOMETPUH
CIIEKTpa M €ro OCHOBHBIX YacTei,

CIIEKTPaJIbHOM KpaTHOCTH,
ACUMIITOTHKH COOCTBEHHEIX
3HAYCHHH. Ymenus:
Pemate 3amaun, CcBA3aHHBIE C
g depeHIaTbHBIMA

OTepaTopamH.

HaBbiku: (0] ponu
mddepeHanbHbIX 0NepaTopoB B
3agadax €CTECTBO3HAHMS; 0

COOCTBEHHBIX (DYHKITHSX.
Komnerenumsi: HaBBIKU DPELICHUS

HPHKIIATHBIX 3ajad, aHAIIH3
s dexkTuBHOCTH 17
(YHKIHOHHPOBAHHS, BBEIICHUSI

3aHATHH B IKOoJIaX, TCXHHUYCCKUX M




po¢eCCHOHATBHBIX Y9eOHBIX
3aBeeHmsIX /
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

Hurerpanapik
TeHACYyIep
TEOPHSCHIHBIH
©3CKTI
Macenenepi/
AKTyalbHbIE
TIPOOIIEMBI
Teopuit
HWHTETPaTBHBIX
ypaBHeHHH /
Actual
Problems  of
Theories  of
Integral
Equations

Wnrerpanapix
TYpIACHIIpYIIEp
JKOHE OJIapAbIH
KOJITaHyJIaphl /
WuTterpanbHeie

npeoOpa3oBaHus U

X IpUMeHeHHs /
Integral
Transforms  and

Their Applications

BIl/

BII/
BD

TK/
KB/
EC

ITOK/
IPIP/
ITTA
7203

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

[N

IIpepexBusurrep:
MaTeMaTHKaJIBIK
Tanaay,

UGG epeHITaIIbIK
TeHJeY,
MaTeMaTHKaJIbIK
¢msuKa TeHaeynepi,
CBI3BIKTEI
MHTETPAIIBIK
TeHACYJICPIi
auicrepi
IHocTpexBH3UTTEP:
FBUTBIMH 3epTrey
KYMBICHI/
IIpepexkBU3NTHI:
MaTeMaTH4YECKUI
aHaIu3,
muddepenimanbHbe
YpaBHEHUS,
YpaBHEHUS
MaTEMaTU4ECKOU
¢busukwy, METOBI
pelleHUsT JTUHEHHBIX
WHTETPaJbHBIX
ypaBHEHU
IHocTpeKBU3UTHI:

ey

Maxkcartpl: [IoHHIH MakcaTbl HHTETPAIBI
TYPACHIIPYIEPIiH TEOPHSIIBIK HETi3aepi MEH
MPaKTUKAJIBIK ~ aCHeKTiepiH, COHOal-aK
OJIap/IbIH FBUTBIMIIA, TCXHHKAAA JKOHE 0acka
cayianap/ia KOJJaHBUTYBIHBIH KEH ayKbIMbIH
3epTTey OOJIBIN TAOBLIABL.

BonbTeppaiH ChI3BIKTHK AuddhepeHIInaNIbIK
JKOHE MHTETPAIABIK TeHICYIIepi apachIHIAFbI
OaifmaHpICTBI  KapacTelpanbl.  bepinreH
mubbepeHIManablK  TeHASYIep OOMbIHIIA
WUHTETPANJBIK ~ TCHACYJIEPAI  KYpacThIpy.
WuTerpanmplk  TeHIACYJICPAI  KapamailbiM
mupdepeHIMaNAbK — TEHACYJIepre  JCHiH
azafTy apKpUIHI IIenry. Jlamac TypiaeHaipyin
CBI3BIKTHIK An(hepeHITHaNIbIK TeHACYIepIi
KOHE TypakThl Koddduiuentrepi  0Oap
TEeHJEYJIEP KYHECIH, CBI3BIKTBIK
HHTETPAJIbIK TCHACYIep/i sxoHe 1-1mmi, 2-11i

TUNTI BOJIBTEPP TEHACYJIEP XKYHECIH IIenryre
KOJIJaHy.
Henb: llenp  OUCUMIUIMHBI — U3y4Y€HUE

TEOPETHYECKMX OCHOB M  IPAKTHYECKUX
aCIIEKTOB MHTETPaJIbHBIX Peo0pa3oBaHUid, a
TaK)K€ UX IIUPOKUN CIEKTP NPUMEHEHUH B
HayKe, TEXHUKE U APYTHX 00JIaCcTsX.

Binimi: HWHTETPAIIBIK |5
TYpAeHIipynep OoibIHIIA jkKaHa
MaTeMaTHKaNBIK  OlIIM  amaisl,
JAFIpIIaHy JKOHE OJIapabl KociOu
KBI3METIHJIE KOJIAaHaIbl,

JlaFabichl: HUHTETPAJJIBIK
TYpJICHIIpyJepre Oepinren
ecemnTepli IMBIFapy  OapBICBIHAA
OMJIBI KyHeneinenni, OHBIH

MOPMEHUIITIH apTThIpyFa KaXKeTTi
SicTep Il KOJTaHA/IbI,
3ePTTEYIILTIK KBI3METTI TaOBICTHI
iCKe achIpajpl;

BinikTimiri: HWHTETPaJIIbIK
TYPACHIIPYIEp MOCEJECiH IIenry

YIIIH JIOTHK&IbIK JKOHE  CbIHH
oinayfa KOJJAaHabl.

Kysiperriiri: OKy-TopOue
JKYMBICBIHBIH yaepici MeH

HOTIDKEIIEPiH TalAay, Oaranay »oHe
Ty3eTe Oimy /

3HaHUA: CIOCOOHOCTHD YUYUTHCA,
npuodpeTaTh HOBBIE 3HAHUA,
YMEHUA 10 HUHTETPpAJIbHBIM

Hp€06pa3OBaHI/I$IM 1 HCIIOJIB30BaTh




Hay4YHO
HCCICOA0BAJICHCKAA
pabora/
Prerequisites:
mathematical
analysis, differential
equations, equations
of mathematical
physics, methods of
solving linear integral
equations post-
Requisites: research
work

PaccmarpuBaer CBs3b MEXIY JIMHEHHBIMH
quGGepeHIMaIbHBIME 1 WHTETPATbHBIMA
ypaBHeHmsiIMH ~ Bonbreppa. CoctapieHue
MHTETPAIIbHBIX YPABHEHUM 110 3aJaHHBIM
muddepeHmansHBIM ypaBHeHHIM. Pemenne
HUHTCTPAJIbHBIX ypaBHeHI/Iﬁ C CBCIICHHUEM HUX K
OOBIKHOBEHHBIM g depeHIraIbHBIM
ypaBHeHIsIM. [IpumMenenne npeobpa3zoBaHus
Jlamnaca K pelLIeHnI0 JINHEUHBIX
muddepeHManbHBIX ypaBHEHHH U CHUCTEM
ypaBHeHI/Iﬁ C IIOCTOAHHBIMU
KO3 (P PUIIIEHTHIMH, JTUHEWHBIX
HWHTCTPAJIbHBIX ypaBHeHHfI n CHUCTEM
ypaBHeHHI BomsTeppa 1-ro, 2-ro THIa
cBepTku/

Purpose: The purpose of the discipline is to
study the theoretical foundations and
practical aspects of integral transformations,
as well as their wide range of applications in
science, technology and other fields.
Considers the relationship between linear
differential and integral Volterra equations.
Compilation of integral equations according
to given differential equations. Solving
integral equations by reducing them to
ordinary differential equations. Application
of the Laplace transform to the solution of
linear differential equations and systems of
equations with constant coefficients, linear
integral equations and systems of Volterra
equations of the 1st, 2nd convolution type

X B
JIEITEILHOCTH;
YMmeHnus:

po¢eCCHOHATBFHON

CIOCOOHOCTh K
IIPUMEHCHUTIO JIOTUYECKOI'0 )51
KPUTHUYECKOI'O MBINIJICHUSA JUIA
petIeHus mpooieMm;

- CIOCOOHOCTH K MPUMCEHCHUTIO
NpoEeCCHOHANBHBIX ~ 3HAHUH W
YMEHUH Ha NIPaKTUKE;

HaBbIKH: 0CO3HaABaTh COMAJIbHYIO
3HAQUUMOCTBb  CBOel  Oynmymied
npodeccu, HAMETH BBICOKYIO
MOTHUBaIUIO K BBITTIOJITHCHHUIO
po(eCCHOHATBFHOM eI TETFHOCTH.
Komnerenuus: yMEHUs
AHAJIM3UpPOBATD, OLICHHUBATh n
KOPPEKTHPOBAThL nporecc i
pe3yibTaTt y‘l€6HO-BOCHI/ITaTeJ'ILHOI71
ACATCIbHOCTH

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

OnepaTopibIK
TYPICHOIpYIepIaiH
TEOPHUACH MEH
KOJIZIAHBLITYbI /
Teopus u
HPUIIOKEHUS
OIIEPaTOPHBIX
mpeobpa3oBanuii  /

BIl/

B
BD

OTKT/
TPOP/

TAOT

7203

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

IIpepexBusurrep:
AWBIPBIMABIK TIETTIK
€CeNTepIiH TeOPHICHI
IMocTpekBU3UTTEP:
nepbec  TYBIHJBLIBI
TG hepeHITHATIBIK
TEeHACYIepPIi

[lonHiH MakcaTbl OIEpaTOPIBIK  Kaiita
KYpyJNapIelH TEOPHWSUIBIK HETi3mepi MeH
MPaKTUKAJIBIK ~ aCHeKTiNepiH, COHOal-aK
ONIApABbIH FBUIBIMHBIH, TEXHHWKAHBIH >KOHE
Oacka Ja MOHAEPHIH OPTYpl cajajapblHIa
KOJIIaHBUTYBIH 3€PTTEY.

ITonnin wma3mysbsl Jlamiac  omepartopsl,
Dypbe oneparopsl, Xaap onepaTopbl CUIKTHI

Binimi: noxTapanTTh KOMBLIFaH
€CeNTi IIeNry OapbICHIH/IA JKYBIKTAIT
HICTITY IiH THIMOI TOCLIAepiH
TaHJayFa, OpTYpJli  dIicTepMeH
aNbIHFaH  €CENTIH  HOTHXXEJIepiH
CaIIBICTBIpYFa YHpeHe;

Jarapichbi:




Theory and

Applications
Operator
Transformations

of

TK/
KB/
EC

JKYBIKTAII LIeIry
omictepiNe
IIpepexBusurrep:
Teopust pa3zHOCTHBIX
KpaeBbIX 3aJa4
HocTpexBU3UTTEP:
YUCJIICHHBIC MCTOIBL
peuenus
muddepeHmanbHbIX
ypaBHEHU/
Pre-requisites:
Theory of Difference
Boundary Value
Problems
post-Requisites:
numerical ~ methods
for solving
differential equations

OTIepaTopibIK  TYPISHOIPYIEPAiH  HeTisri
TYCIHIKTEpI MEH KAaCHETTEepiH, OJIAPIbIH
0acka MaTeMaTHKAaJIBIK OOBEKTIIEPMEH )KOHE
TaJfay SAicTepiMeH OailllaHbICHIH 3epTTey/Ii

KamTuapl. Omepatop TeHIEYJepiH MIemry
omictepi,  omepaTOpiapAblH  CHEKTPIIK
KaCHeTTepi, COHIal-aK CUTHAIIap MeH
KecKiHaep TEOPHSICHI, backapy,

OHTAMJIaHABIPY, KBAHTTHIK MEXaHUKa, )KOHE
0acka  FBUIBIMH  JKOHE  HWHXXCHEPIIK
KOCBIMIIAJIAp CHUSKTHI Op TYPJIi cajlajap/iarsl
OIIepaTopibIK  TYPJICHIIPYJIEpAl  KOJJaHy

3epTTeNneIi.
ean JIACLHATUINHEI H3yUYeHUE
TEOPETHYCCKHMX OCHOB M TPAKTHUYCCKUX

ACIIEKTOB OIIEPAaTOPHBIX Mpeodpa3oBaHuil, a
TaKke MX TMPUMEHEHHH B  Pa3iInYHBIX

o0yacTsX HAyKd, TEXHUKA H JPYTHX
JIHUCIUILINHAX.
Copeprxanue JACIUTIIAHEI BKJIFOYAET

W3yYE€HHE OCHOBHBIX TOHSATHUH M CBOWCTB
OTIEPaTOPHBIX TMPEOOpa3OBaHUH, TaKUX Kak
oneparop Jlammaca, omnepatop Dypse,
omeparop Xaapa, HMX CBs3b C JpPYTUMHU
MaTeMaTHYECKUMU OOBEKTAMH M METOAaMU
aHanuza. Takke  M3y4yaloTCs  METOHbI

peLieHus OTIepPaTOPHBIX YpaBHEHHH,
CIIEKTPaJIbHBIE CBOWCTBA OIEPaTOpPOB, a
TaKxKe MPUIIOKEHUS OTIEePaTOPHBIX

npeoOpa3oBaHUil B Pa3IMYHBIX OOJIACTSIX,
TAKHUX KaK TCOpHUs CUTHAJIOB U I/IBO6p3)K€HI/II71,
YIIpaBJICHUE, OIITUMH3alHs, KBAaHTOBAasA
MCXaHHKa, u Apyrux Hay4IHBIX u
WHXXCHCPHBIX TPUITOKCHUAX.

Purpose: The purpose of the
discipline is to study the theoretical
foundations and practical aspects of
operator transformations, as well as
their applications in various fields of
science, technology and other
disciplines.

The content of the discipline includes
the study of the basic concepts and

OKTapaHT  JKyBIKTay JNICIHIH
KaTeJiria Oaranaybl,
OPHBIKTBUIBIKKA 3epTTeyi,
BinikTimiri:0epinren JIQIIIKTI
TaHJIay/Ibl JKOHE aJIbIHFaH
HOTIDKEIIePIi Taxman Oimymi
MeHTepe/I.

Kysiperrisiri:/

3HaHuSA: HAy4YUTh JOKTapaHTOB
BBIOMpPATh pu pelieHun
TIOCTAaBJICHHOM 3ajauu, Hauboiee
ONITHMAJTbHBIE CIOCOOBI
YHCIEHHOTO PEIICHHs, CPAaBHUBATh

pe3ynbTaThl  peIleHWH  3ajaud,
MOJTyYeHHBIE Ppa3IUYHBIMH
METOJaMU;

Ymenus: chopMupoBath
HOpEeJCTaBICHHE O  METOJUKax
MPOBEPKU MIPaBUIIHOCTH u
TOYHOCTHU TIOJTyYaeMBIX YHCIICHHBIX

peleHuii, a TaKke crocodax
MPOBEPKH CXOTMMOCTH U CKOPOCTH
MOTYYCHHS PEIICHUSI

HaBbikn: ISt 000CHOBaHUS
KOPPEKTHOCTH MIPUMCHCHHUS
KOHKPETHBIX ANTOPUTMOB

YHUCJICHHOT'O PCUICHMS.
Komnerenums:/

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
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.

Competence:




TopnbIk,
TeHACYIepIi
Ty IiH

Al bIPBIM/IBIK
amicrepi/
PasnocTHBIC
METOJIbI PEIICHUS
CETOYHBIX
ypaBHEHHIA /
Difference
Methods for
Solving Grid
Equation

KI/
Y
ChD

TK/
KB/
EC

TTShA
Al
RMRS
DMSG

7302

properties of operator transformations,
such as the Laplace operator, Fourier
operator, Haar operator, their
relationship with other mathematical
objects and methods of analysis.
Methods for solving operator equations,
spectral properties of operators, as well
as applications of operator
transformations in various fields such as
signal and image theory, control,
optimization, quantum mechanics, and
other  scientific and  engineering
applications are also studied.

IIpepexBusurrep:
[exTik ecemnrep
TEOPUSACHIHBIH
OTIEPATOPIIBIK
anictepi
IHocTpexBH3UTTEP:
FBUTBIMU 3epTrey
JKYMBICBI/
IIpepexkBU3NTHI:
«YncreHHBIE METOBI
pemenus
OOBIKHOBEHHBIX
muddepeHmanbHbIX
YpaBHEHHI»
IHocTpekBU3UTHI:
Hay4HO -
HCCIIeI0BaIebCKast
pabora/
Prerequisites:
Differential
equations,
mathematical physics
and numerical
methods and their
solutions;
post-Requisites:
research work

IIonniH MakcaThl CaHIBIK Tajjay MeH
MaTEeMaTHUKAJIBIK MOJENbICYAETT MaHBI3/bI
KypanmapasiH Oipi OONBIT TaOBIIATHEIH TOP
TEHJACYNEpiH CaHABIK IIeIIyAiH HeTi3ri
NPUHIUITEP] MEH 9IICTEPIMEH TaHBICY.

[ToHHIH Ma3MyHBI a¥KbIH, JKaCBIPBIH JKOHE
KpaHK-Hukoncon auicrepi, AKBIPJIIBI
afBIpMAIIBUIBIK,  9MiCTEpPi, AKBIPIBI KOJIeM
smicTepi JKOHE aKbIPIBI AIIEMEHTTED 9IiCTepi
CHSIKTBI QPTYpJl albIpMAIIBUTBIK QICTEpPiH
3epTTeyAl  KaMmTuiael. Top  TeHmeynepiH
HICNIYIiH SPTYPJIi 9icTepi, TOp TeHAEYIepiH
CaHJBIK IIENIy OJICTepi, CHI3BIKTHIK IKOHE
CBI3BIKTHIK €MEeC TEeHJEYyJIep XYHeCiH MIemry
QMICIHIH TEOPHSITBIK HeTi31epi;
MHTEPIOIISIINS ANTOPUTMAEPIH KYpY
KapacTeIpbutazpl. TancelpMansl Tangaii Oiry
JKOHE OHBI IIEIly O KOJJIapblH  TaHJay;

KOJIIAaHBUTIATBIH ~ €CENTEY  AJITOPUTMICPIH
OHTalmaHAbIpy. MareMaTHKalbIK  IaKeT
KypaJiiapbIH naiijanasa OTBIPBIIL,
KOJIIaHOabI ecenrepi Ty IiH
MPAKTUKAJIBIK ecenrey JaFIbLTAPBIH
MEHTepYy.

Heanb: Llenbs AUCUUIUIMHBI O3HAKOMJIEHUE C
OCHOBHBIMU MPUHIUIAMH W TEXHUKaMU
YUCIICHHOTO PEIICHHSI CETOYHBIX YPaBHEHHIH,
KOTOpBIE SIBITIOTCS OOHUM M3 Ba)KHBIX
HHCTPYMEHTOB B UHCIIEHHOM aHalnW3e u
MAaTEMAaTU4YCCKOM MOJCIMPOBAHHUH.

Binimi: MmaremMaTuKanbsik MOIEIbACY
peIi xoHe MaTeMaTHKAIBIK (PH3MKa
ecenTepiH memy OapBICHIHIAFHI
ecenrey TaXipuOeci KaWBIHIAFBI
TYCIHIKTEPIH KaJIBINTACTHIPA/IbL;
JaFnbichl: JIOKTOPAHTTHI
MaTeMaTHKaHbIH TEOPHSLIBIK
OimiMaepiH ecenTi  aWBIPBIMIBIK
OMICTIEH IIemry JKOHE 3epTTeyae
KOJIaHa Ibl;
BiaikTigiri:MaremMaTuKagbIK
¢u3uka ecenTepiH KOMITBIOTEPII
NaiJananblll JKybIKTAIl ey YIIiH
AUBIPEIMABIK ~ ONICTEpAlI  KOJTaHa
OlTy iCKepIIiTiH KaJbIITaCTRIPAIBL;
Kysiperriniri:  feutBIME-3epTTEY
KYMBICBIH JKOCTIapiay jKoHe Ky3ere

achIpyIbIH omicrepi MEH
SicCHaMaIapbIH oLty /

3Hanus: ¢dopmupyer
MPe/ICTaBICHUS 0 ponu

MaTEeMaTHIECKOTO MOJCITUPOBAHHS
W BBIYHCIUTEIBHOW TPAKTHKE MPH
pelIeHnH 3a7ay MaTeMaTU4ecKoil
(uszukwy;

HaBbixu: HCTOJB3YET
TEOPETHUYECKIE 3HAHUS MAaTEeMaTHKHI
NOKTOpaHTa B  pCEIICHWH |
HCCIICIOBAaHUN 3amaun
OTJIUYUTCIIBHBIM MCTOA0OM,




ConepxaHue  JUCHUIUIMHBI  BKJIIOYAET
W3y4YEHUE PA3INYHBIX PA3HOCTHBIX METOIOB,
TaKUX KakK sBHbIE, HESIBHbIE M KpaHK-
HUKOJICOHOBCKHE METO[IBI, METOMBI
KOHEUHBIX DPAa3HOCTEH, METOJbl KOHEYHBIX
00BEMOB M METO/BI KOHEYHBIX HJIEMEHTOB.
PaccmaTtpuBaroTCsi  pa3sHOCTHBIE — METOJBI
pELIeHUs] CETOYHBIX YPaBHEHUH, METOIbI
YHCIICHHOTO PEUICHUS CETOUHBIX YPaBHEHHUH,
TEOPETHYECKHE OCHOBBI METOJAA pELICHUS

CUCTEM JIMHEMHBIX " HEJIMHEHHBIX
ypaBHEHMUIA; TTOCTPOCHHS aNTOPUTMOB
UHTEPIOJSIIMA. YMEHHE aHaJIU3UpOBaTh

MTOCTABJICHHYIO 33a[ady W BHIOMpATh IyTH €€
peuicHuA; ONTUMHU3HUPOBATHL HCIIOJIb3YCMBIC
BBIYHUCIIUTCIBHBIC aJITOPUTMBIL. BnaneHHe
MPaKTUICCKUMHU BBIYUCINTEIBbHBIMU
HaBbIKaMHW PCHICHUSA HNPUKIAAHBIX 3aJa4d C
HCIOJIB30BAHUCM CPEACTB MATEMATHUYCCKOI'O
ITaKeTa.

Purpose: The purpose of the discipline is to
familiarize with the basic principles and
techniques of numerical solution of grid
equations, which are one of the important
tools in numerical analysis and mathematical
modeling.

The content of the discipline includes the
study of various difference methods, such as
explicit, implicit and Crank-Nicholson
methods, finite difference methods, finite
volume methods and finite element methods.
The difference methods of solving grid
equations, methods of numerical solution of
grid equations, theoretical foundations of the
method of solving systems of linear and
nonlinear  equations,  construction  of
interpolation algorithms are considered.
Ability to analyze the task and choose ways
to solve it; optimize the computational
algorithms used. Possession of practical
computational skills for solving applied
problems using the means of a mathematical
package.

YMmenusi:  ¢dopMupyer  yMeHHA
MPUMEHSATD OTJIIMYNUTEIIbHBIC
METOIbl ANl MPUOIIKEHHOTO
pemeHust 3a1ad  MaTeMaTH4ecKOil
¢uzuKH c HCIOJIb30BAHUEM
KOMITBIOTEPA;

Komnerenuus: 3HAHUA
METOJI0JIOTUHU u METOIUKHI

IJIaHUPOBAaHUA MW OCYIIECTBIICHUA
Hay4YHO-HCCIIEI0BATEIbCKON
paboTtsl /

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




Hurerpannpik
TeHAeyIepai
HICTITYIiH
albIPBIMJIBIK
omicrepi/
PasnocTtHEIe
METOJIBI PEIICHHUS
HWHTETPaJIHHBIX
ypaBHEHHI /
Difference
Methods for
Solving Integral
Equation

KIT/
Ty
chD

TK/
KB/
EC

ITShA
Al
RMRI
u/
DMSIE
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30/0/45/0
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IIpepexBusurrep:
MaTeMaTHUKaJIBIK
Tannay,

UG hepeHITaIIbIK
TEHJIEY,
MaTeMaTHKaJIBIK

¢usnka TEHOCYyNIepi,
KOMILIEKC aliHBIMAJIbI

byHKIMIap
TEOPHSICHI.
IHocTpexBH3UTTEP:
HHTETPAIIBIK

TYPJICHIIpYJIep JKoHE

OJIapAbIH
KOJITAHBUIYEI,
FBUIBIMU-3EPTTEY
symbicTap/
IIpepexBusurrep:
MaTeMaTH4eCKHH
aHamm3,

muddepenimanbHbe

YpaBHEHHS,
ypaBHEHHUS
MaTeMaTH4eCKHH
¢bus3uKH,
¢byHKIIN
KOMIIJIEKCHOM
MepeMEeHHON
IHocTpexBH3UTTEP:
MHTETpaJbHbIC
npeoOpa3oBaHus,
Hay4HO
HcCcIIeJ0BaJIehCKas
pabora/
Pre-requisites:

Teopust

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

IMonnin MaKCaThI HHTETPaJIJIBIK
TEHJIEYJIeP/l CaHIbIK ISUTYAiH HeTi3aepiMeH
TaHBICYy OHE OCHIHIAW TeHJeyJepi LIeury
YIIIH OpTYpJl aibIpMalIbUIBIK SJiCTEpiH
KOJIAHYJbIH TMPaKTHKAIBIK JaFIbUIapbiH
urepy Ooibin TaObUIanbl. [[oHHIH Ma3MyHBI
HETi3ri yYFRIMOap MEH aHbIKTaMajapibl
3epTTEeyAi,  WHTETPAIOBIK  TEHICYNIepIi
KIKTEY[, TIKEeNeH d>MoHe Kepl TypleHIipy
omictepi, TOp omictepi, Monre-Kapno
azicTepi koHe OacKanmapbl CHSKTHI OpTYpIi
dmicTepi Tanaay Akl )KOHE OJIapIbIH JOIIIITIH,
TYPaKTBUIBIFBI ~ MEH  KOHBEPICHUMUSCHIH
3eprreyai KaMTHU/IBL. JoxropaHTTap
COHBIMEH KaTap Oaf/iapiaMaliblK j)Kacakrama
HaKeTTepiH KoJiJaHa OTBIPBII, WHTCTPAIABIK
TEHJEYJNepAl CaHAbIK TYypAe MICHIyAiH
MIPaKTHKAJIBIK TOKipHOecine ue 0oma s KaHe
HOTIDKEJIEpPre  CANBICTBIPMAlbl  Tajjay
JKacamabl.

Heﬂb JUCHUITIINHBI COCTOUT B
O3HAKOMJICHUM C OCHOBaMHU YHCJIEHHOTO
pClICHHST HMHTErPANbHBIX YpaBHEHHIl U
NPHOOPETEHHH  MPAaKTHYECKHX  HABBIKOB
NPUMCHEHHSI  Pa3IMYHBIX  PA3HOCTHBIX
METOZIOB Ul PEIICHUS TAaKUX ypPaBHEHHH.
Couep)KaHI/Ie JAUCHUIIIINHBI BKJIFOUACT
HN3Yy4YCHUEC OCHOBHBIX MOHATHUH )51
OTIpeieIIeHN i, KJIacCU(PUKAIHIIO
MHTErPabHBIX ypaBHECHUH, aHanm3
Pa3JIMYHBIX METOJIOB, TaKHX KaK METOJbI
NpSIMBIX W OOpaTHBIX IPeoOpa30BaHMUM,
METOABl CeTOK, Meroxbl Monrte-Kapno u
IPYTHX, a TAKKe HCCIEA0BAHUE NX TOYHOCTH,
YCTOMYMBOCTH U CXOAUMOCTH. JIOKTOpaHTHI
TaKOKe  TONy4aT  MPAKTHYSCKUH  OIBIT
YHCIICHHOTO  PEIICHUS  HMHTErPalbHBIX
ypaBHEHU c UCIIOIb30BaHHEM
INPOTPaMMHBIX ~ ITAaKETOB M IPOBEOYT
CpaBHUTEJIBHBIN aHATIU3 PE3yIbTAaTOB.

The purpose of the discipline is to familiarize
with the basics of numerical solution of
integral equations and acquire practical skills
in applying various difference methods to
solve such equations. The content of the

Binimi: wuHTErpangelk TeHOCYyIEp
OoitbiHIIa OUTIM any, AaFabUIaHy
KOHE OJlap/bl KOCiOM KbI3METTE
naiinanany KaOiIeTTUIIr;

- UWHTeTPAJIBIK  TEHAeYJIep.i
HIBIFapy OapbICBIHIA OUMBI
JKyleney, OHBIH IOPMEHIUTITIH
apTTBIPyFa  KaXeTTi  omicTepmi
KOJIJJaHaIbl;

JaFnbichl: WHTETPaJIIbIK

TeHeyJiep OOWBIHINIA MocenenepIi
TaJIay KOHE CHHTE3 YKacay apKbUIbI

HIeIIe/;

BinikTimairi: O31HIH OoJramak
MaMaHIbIFbIHBIH QJIIEYMETTIK
MaHBI3ABUIBIFBIH  CE3i1HYy, KociOu

KBI3METTI OpBIHJAAY YIIiH >XOFaphl
MOTHBALMAFaA KOJI )KETKI3EI1.

Kysiperriiri: OKy-TopOue
JKYMBICHIHBIH yaepici MeH
HOTIDKEIICPiH Talaay, Oaranay »oHe
Ty3ere Oury/

3nanus: CHOCOOHOCTh K
MOMYYEHHUIO 3HAHUN, YMEHHA H
UCTIONIb30BAHHIO ux B

PO ECCHOHATBFHON eATETPHOCTH
10 HMHTETPAJIBHBIM YPAaBHEHHUSIM; -
HCIIOJIb3YET METOJIbI, HEOOXOUMbIE
JUISL CUCTeMAaTHU3allii MBICIH TpU
BEIBOJIC MHTETPAIBHBIX YPABHCHMUIA,
IIOBBIIICHUS €€ ICHCTBEHHOCTH,
HaBpikm: pemaer 3agadyd 10
WHTETPAIBHBIM ypaBHEHUSM ITyTEM
aHaIM3a ¥ CHHTE3a;

YMeHusi: OCO3HAaHHME COILMAJILHOM
3HQUUMOCTH  CBoedl  Oynymied
npog)eccur, TOCTHKEHUE BBICOKOM
MOTHBALIUU K BBIIIOJIHEHUTO
poheCCHOHATBHOMN IEATEIbHOCTH.

Komnerenuus: YMEHHUS
AHAJIU3UPOBATD, OLICHHUBATh n
KOPPEKTHUPOBAThH poruecc u

pe3yabTar yueOHO-BOCITUTATELHON
neqarenpHocT /




issledovatelskaya
work

discipline includes the study of basic
concepts and definitions, the classification of
integral equations, the analysis of various
methods, such as methods of direct and
inverse transformations, grid methods, Monte
Carlo methods and others, as well as the study
of their accuracy, stability and convergence.
Doctoral students will also gain practical
experience in numerical solution of integral
equations using software packages and
conduct a comparative analysis of the results.

Knowledge: ability to acquire
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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