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KOMIMeTeHUuH no crneunansroct 8D05410-«Matemaruka»
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8D05410- «KMaTemMaTuKa»
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BUIIKTUIIK HTIEHBEPTHEH HIBIFATBIH KOCBIMIIA MOJAYJIB/IEP
MareMaruka |AKaIeMUSIIBIK Xat/ HpepexBusurrep: |([IoHHIH MaKCaTBI: <«OKBI3BUIBIM apKbUIbl|BimiMi:  FeuTbIME, akageMUsUTBIK |1
HBIH  ipreii|AkajeMuyeckoe Frineivu 3eprrey CBIHM OWJayIbsl JaMbITY, COHBIH imIiHJe|Oenrinepre xKayarn Oeperin
Mocenenepi /|muceMo/ Academic smicrepi aKaJIeMISUIBIK 3CCe, FRUIBIMA MOTIHAEP MEH|aKaJeMISUTBIK  MOTIHHIH — HETi3ri
AxTyanbHBIE |Writing IMocTpexkBU3NTTEP: |aybi3lIa TAHBICTHIPBUIBIMIAD  KYPACTHIPY |KaFUIATTapbIH OLTY.
poOIEMBI FBUTBIMH 3€PTTEY JTAFIBUTAPBIH TAMBITY OOJBIT TaOBLTAIBI. JlaFabichl: FBUIBIMH-KOCIOM
MaTeMaTHKH / JKYMBICHI Ma3sMyHbBI: CHIHA OWJlay TEXHUKACBHIHBIH|MOTIHHIH, aTar alTKaH/a,
Actual IpepexBU3UTHI: HETi3r KaFUAaTTapblH MCHICPY; FBUIBIMY, |aHIATIIAHbIH, MaKaJIaHbIH
problems  of MeTobl HayuHBIX aKaJeMUSUIBIK Oelriyiepre jkayam OepeTiH|KYpPBUIBIMBI MCH (OpPMATBIH Ka3a
mathematics HCCIICTOBAHUN aKaJCMUSIIBIK MOTIHHIH HET13T1 |OTyi;
IMocTpexkBU3NTHI: KaruaaTTapblH Oiny; |CbIHA oiinay TEXHOJIOTHUSICHI
Hayuno FBUIBIMHU-KOCIOM MOTIHHIH, aTam aWTKaHZA,|acTeKTICiHAE FBUIBIMH, OKYy >KOHE
15/0/15/4| 1 |uccrnemoBareNbCKas —|aHIATHAHBIH, MaKaJaHbIH KYPBUIBIMBI MEH |OKYy-9iCTEMEITIK onebuerrepi
5/15 pabota/ ¢opmarelH  kaza  OUIyi;CBIHM  OiiJay|OKyZAa KoCiOM OKBbUIBIM JaF/bUIAPhIH
Prerequisites: TEXHOJIOTHSCHI acHeKTiCiHAe FHUIBIMH, OKY|KonjaHa Oinry;
MK/ AH/ Methods of scientific KoHE OKy-oficTeMeniK omeduerTepai okyna|bimikrimiri: CBIHHA 0171J'1a3./
OK/ AP/ research K'QCI6I/I OKBUIBIM  JIaF[BUIAPBIH  KOJIJJaHA | TEXHUKACHIHBIH HeTi3ri
oc/ AW 3 Postrequest: OlLTy ; FEITBIMEU JKOHE OKY aKINapaTTapbiH aily|KarujaTTapbii MEeHrepy.

7201 Research work MakcaTblH/ia OepiareH Takeipbin OoibiHmIa| Ky3iperrisiri: KosgaHOabt
apHaibl ocOMETTEP/i OKYBI JKOHE FBUIBIMU [€CENTEPAl IIBIFApy  JaFibUIapEI,
3epTTEYJICPIiH OuOIHOTpadUSIIBIK | OJIAPIBIH KBI3MET eTYIHIH
anrmapaTbiH peciMJiey JKOHIH/eT! TalanTapFa|THIMIUIINIH Taiaay, MeKTenTepie,
ColiKec nayiIaIaHbUIaTEIH oneOueTTep | TEXHUKABIK JKOHE KOCINTIK OKY
Ti3IMiH KYpacTsIpa Ayl |OpBIHAAPBIHAA cabak Kyprizy /
©3iHIH KYPTi3reH FhUIBIMU-3epTTeY (FBUIBIMU|3HAHUA:  OCHOBHBIC  TEOPEMBI
Makajia) ~ HOTIDKENEpiH  aybi3lia  HKOHE|Kypca.
kazbaia (3cce) TaHBICTHIPY, aTal alTKaH/a, | Y MEeHHs1: PenaTh 3a1a4u JIHHEHHOM
«AKaIeMUSITBIK, JKa3bUTBIMY» TIOHI OOMBIHIIA |anreOphI u AHATUTHYCCKON
’kaz0amia  JKayanTel — peciMIey — MEH|TeOMETpPHHO  TepeYUCICHHBIE B
Ma3MyHbIHA KOWBLIATHIH TajalTapra COUKec|mporpamme Kypca.
’asbalia eMTHUXaH jkayantapblHblH MOTiHiH|HaBbIku: MTOCTPOCHHMS
KypacThipa  Oidyi; OpTYypii KaHPAAFbl|PUOIMKCHUN, aNMpPOKCUMANUN |
FBUIBIMM  MOTIHAEPIi,  COHBIH _ ilmiHIe




YCHIHBUIFAaH MaKaJlaFa aHjaTna JKasysl,
FBUIBIMH MaKaJaCbIHBIH HOTIDKECIH
KOPBITBIH]IBI FBUTBIMHU-TTPAKTHKAJIBIK
KOoH(epeHIMsAAa KOpFail arybl Kepek.

Hean: Knaccupukanmss ypaBHEHHH C
OTKJIOHSFOITMMCST  apryMeHToM. OcHoOBHast
3a1a4a 1yt TuddepeHIranbHbIX ypaBHEHHH.
Copaep:xanme: OOmas Teopus JMHEHHBIX

ypaBHeHHH u cucreM. KpaeBas 3amava s
JUHEWHOTO  YpPaBHEHUS WM  CHCTEMBI
YpaBHEHHI. DyHKIUA I'puna.

IIpencraBnenue perieHus KpaeBOM 3aJadi.
3amaua HItypma-JInyBuimng A ypaBHEHUS
BTOpOTO TopsiaKa. Cucremsl
muddepeHmanbHbpIX ypaBHEHHH c
KOMIIJICKCHBIMU AprymeHTaMu.
,Z[OKEB&TGJ'ILCTBO TCOPEMbI CYHICCTBOBAHUSA U
CANHCTBCHHOCTH AHAJIUTUYCCKOTO PCIICHUSA
METOAOM 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.
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

MPUOIMKEHHOTO pemeHus

JIMHENHBIX CUCTEM.

KoMmnerennmsi: HaBbIKH pelICHUs
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

Frueivu
omicrepi/
Meronpl HayuyHBIX
Uccaea0BaHui/
Research methods
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[IpepekBusurrep:

MaTeMaTHKaHbI
OKBITY/IbIH
aaicTemeci,
MareMaTHKa
MYFaTIMIiHIH
QiCTEMEITIK

IMonHHiH MaKcaThl: (OKbI3BUIBIM  apKbLIbI
CBIHM OWIAayAbl [NaMBITy, COHBIH IOIiHIE
aKaJIeMUSIBIK 3CCE, FBUIBIMA MOTIHAEP MEH
aypl3lla TaHBICTBIPBUIBIMIAD  KYPacThIpYy
}IafﬂblﬂapI)IH ]IaMI)ITy 6OJ'H)IH Ta6blﬂaﬂbl.

Ma3MyHBI: CHIHA OWJlay TEXHUKACBHIHBIH
HETI3Ti KarujaTTapblH MEHTepY; FBUIBIMH,

BiniMi: FBUIBIMM, aKaJIeMUSIIBIK
Oenrinepre Kayarn OepeTin
aKaJeMUANBIK  MOTIHHIH  Herisri
KaruJaTTapbIH OlTy.

Jarapichbl: FBUIBIMH-KJCI0M
MOTIHHIH, ararl alTKaHza,
aHJaTIIaHbIH, MaKaJaHbIH




JaWBIHBIFEI,
MaTeMaTHUKaJIBIK
Jlonenaeyiep
ITocTpekBusurTep:
FBUTBIMH 3epTrey
JKYMBICHI
[IpepexBu3UTHI:
METONKa
MIPero1aBaHus
MaTeMaTHKH,
METOJ1UYEeCKast
MOJTOTOBKA
yuurenei
MaTeMaTHKH,
MaTeMaTH4ecKue
JloKa3aTeahCcTBa
[TocTpeKkBU3UTHI:
Hay4HO
HCCIIE0BATENbCKAs
pabota

aKaJIeMIsUIBIK  Oenrinepre jkayarm OepeTiH
aKaIEMHSLIIBIK MOTiHHIH Heri3ri
KaFuIaTTapbiH oiny;
FLEUIBIMHA-KOCIOM MOTIHHIH, aTanm aiTKaH[ia,
aHJIATIIaHbIH, MaKaJIaHBIH KYPBUIBIMBI MEH
dopMaTeiH  ka3a  OLTyi;CBIHM  oliyay
TEXHOJIOTHSCHl aCHEKTICIHAE FBUIBIMH, OKY
JKOHE OKY-oflicTeMeNiK omeOuerTepai oKynaa
KociOM  OKBUIBIM  JaFibUIapblH  KOJIAaHa
Oly;FBUIBIMH JKOHE OKY aKnaparTapblH airy
MaKcaThlH/a OEpiireH TaKbIPhIN OOHBIHIIA
apHaibl ofeOHueTTep il OKYBI JKOHE FHUIBIMH
3epTTeyNepIiH OubHorpadUsITHIK
ammapaThiH peciMaey >KeHIHIIeTi TaJanTapra
coiikec  TalJanaHbUIATBIH  9JcOHeTTep
Ti3IMIH KypacTbIpa aNysl;
©31HiH JXYPri3reH FhUIBIMU-3€PTTeY (FBUIBIMU
MaKajla) HOTIDKEJIepiH  aybl3lla  JKoHE
’ka30arma (3cce) TaHBICTHIPY, aTal alTKaHAa,
«AKageMHUSUIBIK Ka3bUIBIMY I1OHI OOMBIHIIIA
kazbamia  okayanThl — peciMiey ~— MeH
Ma3MyHbIHAa KOWBLIATBIH TajanTapra ColKec
»ka30alra eMTHXaH jKayalnTapblHBIH MOTIHIH
KypacTelpa  Oimyi; OpTYpii  >KaHpJAAFbI
FBUIIMM  MOTIHAEPIi, COHBIH  iIIiHIE
YCHIHBUIFAaH Makajara aHjaTma oKasybl;
FBUIBIMU MaKaJlachIHbIH HOTHXKECIH
KOPBITBIH]IBI FBUTBIMHU-TTPAKTHKAJIBIK
KOH(epeHIMsAa KOPFaii allybl Kepek.

Hean: Knaccupukanms ypaBHEHHH C
OTKJIOHSFOITMMCST  apryMeHToM. OcHOBHas
3amava s qudQepeHnInanbHbIX YpaBHEHHH.
Conep:xxkanne: OOmas Teopus JHHEWHBIX
ypaBHeHUH u cucteM. Kpaesas 3agmaua 1is
JUHEHHOTO  ypaBHEHHWsI WJIM  CHUCTEMBI
YpaBHEHHIA. OyHKIUA I'puna.
[TpencraBneHne pemieHus KpaeBoil 3aaadn.
3amaua ltypma-JInyBmuis ams ypaBHEHUS
BTOPOTO TIOpSIKA. CucteMbl
nudbepeHIraIbHbIX ypaBHEHUI c
KOMIUIEKCHBIMH apryMeHTaMHu.
JlokazaTenabpCcTBO TEOPEMBI CYIIECTBOBAHUS U
€/IMHCTBEHHOCTH aHAJIMTHYECKOTO PELICHUS
METOZIOM Ma>KOpaHT/

KYpbUIbIMBI MeH (opMmaThiH jKa3a
Oiyi;

CBHIHH oitnay TE€XHOJIOTHICHI
ACIEKTICIHIEC FBUIBIMH, OKY MOHE
OKY-9JlicTEeMeIiK onebuerrepai

OKyJ1a KoCiOM OKBUTBIM JIaF NbUIAPEIH
KoJIaHa 0iry;

Binikrismiri: CBIHU oifnay
TEXHUKACHIHBIH HET13r1
KaFuIaTTapblH MEHIepY.
Kysiperrianiri: KOJITaHOATBI
ecemnTepli IIBIFapy JaFablUIaphl,
OapIBIH KBI3MET eTyiHIH

THIMAUTITIH Talngay, MeKTemTeple,
TEXHUKAJIBIK JKOHE KOCINTIK OKY
OpBIHIAPBIHIA Ca0aK KYPrizy /
3HaHMsI:  OCHOBHBIE  TEOPEMBI
Kypca.

Ymenusi: pemars 3a1a4u JIMHEHHON
anreOpsl u AHATUTHYECKON
TeOMETpHUHO  TepednCICHHBIE B
porpamMme Kypca.
Hagpixn: IIOCTPOCHUSL
NpUOIMKEHUH, anmpokcuManuii u
MPUOIMKEHHOTO peneHus
JUHEHHBIX CUCTEM.

KoMmnerenumsi: HaBbIKM pelICHUS
MPUKJIIAIHBIX 3aj]a4, aHanu3
s deKkTuBHOCTH ux
(hyHKIIMOHMPOBaHNS, BBE/ICHUA
3aHATHH B IIKOJIAX, TEXHUYECKUX U
po¢heCCHOHATBHBIX 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




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

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

OYHKIIMOHAJIbI-
T hepeHITHATIBIK
OTIepaTopIIapAbIH
I'pun  dysaKUMACHY/
Oyuxkuuss  I'puna
(YHKIIMOHAIBHO-
nuddepeHmanbHbI
X orepaTopoB/
Green Function of
Functional-
Differential
Operators

KI1/
TK

FDOG
F/
FGFD
o/
GFFD

7202

30/0/45/0
/60/15/30
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IIpepexBusurrep:
JuddepeHnmanibik
omeparopiapabH L2
TYTIKUTIKTI
BEKTOpIapAarsl
0a3HCTUTIK TEOPHSCHI
IHocTpexBH3UTTEP:
FBUTBIMH 3epTrey
JKYMBICHI/
IIpepexkBU3NTHI:
Teopus 6a3uCHOCTH B
L2 KOPHEBBIX
BEKTOPOB
nmuddepeHanbHBIX
OTIepaTopoB
IocTpexkBU3UTHI:
Hayuno
HCCIIeI0BATENbCKAs
pabora/
Prerequisites:
Differential
equations,
equations
Postrequest:
Research work

Integral

[onnin maxkcatbl: J{uddepeHpanbk
oreparopiapAblH HETi3ri OciHeciH jkoHE
OacTel  omicTepiH KapacThIpa  OTBIPHIIM,
MaruCTPaHTTAPIBI UG hepeHIaIbIK
oreparopiapAblH HETi3ri  YFbIMIApbl MEH
UjesIapbIMCH TaHBICTHIPY.
Ma3zMmyHBI: Barnapnamara EBxmupg
KCHICTITIHAETI KHCBIKTap MEH OeTTep
TEOPHSACH KOHE TOIOJOTHUSHBIH  HETi3Ti
TYCiHIKTEpi, KOmOeHHEeIKTeTi TEeH30PIBIK
Tanmay, PUMaHIBIK TEOMETPHS 3JIEMEHTTEPI;
CeIpTKbl  AuddepeHInaniblK — TYpIepaiH
Oacrankel Teopusuiapbl eHeni. OCBhIFaH Opai,
0acTel MiHIETIHE, IIOHHIH HETI3T1
TYCIHIKTEpPIH amry MYMKIHOIKTepi XoHE
MarucTpaHTTapra YHPETy JKOHE YFBIHIBIPY
»Karazpl./

Hean: Onupasich Ha METOIbI U HATJISATHBIC
00pa3bl quddepeHIMaIbHbIX ONePaTOPOB,
BBECTH JOKTOPAaHTOB B 00JacTh OCHOBHBIX
mOHATHH ® wuae auddepeHnnanbHBIX
orepropoB. [Iporpamma BKIIIO4aeT B ceOst
TEOPUI0 KPHUBBIX ¥  TOBEPXHOCTEH B
MPOCTPAHCTBE, TaAK W OCHOBHBIC MOHSATHUS
TOMOJIOTHH,  TEH30PHBIA  aHAIW3  Ha
MHOT000pa3msiX, JJIEMEHTHl  PHMAaHOBOI

Bimimi: b hepeHITaNIbIK
TEACYJNep TCOPHUACHIHBIH HETI3ri
TYCIHITIH olimeni;
JlaFapichl: TeH/ICY IiH perTiH,
TEeHIEYJIED KYHECIHIH peTiH
aHBIKTal amajbl; >Kalalbl >KOHE
nepoec MICTTMIH TababI;
Binikriairi:uarerpanibt
KHUCBHIKTAP/IbI, aJIFAIIKBI HHTETPAJIIbI
MeHTepe/Ii.

Kysiperrisiri: KOJI1aHOaITbI
ecenTeplli IIBIFapy JAaFabLUIaphbl,
OJIap/bIH KBI3MET eTYIHIH
THIMAUTITIH Talgay, MEKTElTepIe,

TEXHUKAJBIK JKOHE KOCINTIK OKYy
OpBIHIApBIHIA cabaK KYprizy /

3uanus: Uccnenosanne
CICKTPAITBHBIX XapaKTEPUCTHK
JIMHEHWHBIX OINEPAaTOPOB: FCOMETPUH
CICKTpa M €ro OCHOBHBEIX YaCTeH,

CIIEKTPaJIbHOM KpaTHOCTH,
ACHMITOTHKHA COOCTBEHHBIX
3Ha4YEHUH. Ymenus:

Pemate 3amauym, CBsA3aHHBIE C
mddepeHanbHbIMUI
ornepaTropamH.

Haspiku: (0] poau

N




T€OMETPUHM, Hayajga TEOpHUH
nuddepeHIaIbHbIX HOPM.
Conep:xkanue: Merton dypee.
IIpeodpazoBanue dypre. OOpaTHBIC 331a4H.
Meron  TamepkuHa.  Meton — ciaboii
anmpokcuManmy. OnepatopHble ypaBHEeHHs./
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.

BHCITHHUX

IuddepeHIIaIbHBIX ONepaTOpoOB B
3amaqax €CTECTBO3HAHHS; 0
COOCTBEHHBIX (DYHKIIUSIX.

KoMmnerenumsi: HaBbIKH pelICHUS

IMPUKIIAJHBIX 3aja4, aHaJIu3
3¢ dhexTuBHOCTH ux
(hyHKIIMOHHPOBAHUS, BBEIECHUA
3aHATHH B IIKOJIaX, TECXHHUYCCKHUX U
po¢eCCHOHATBHBIX yUeOHBIX
3aBeieHusX /

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

MAMAH/BIK MOAYJBAEPI /MOAYJU CHEHUAJIBHOCTHU/ SPECIALITY MODULES
Wurerpanusik | MHTErpanapK KII/ [ITOK/ |6 30/0/45/0 |1 IMpepexBusutrep: |MakcaTbl:  JOKTOpaHTKa  WHTErpaiabK | Bimimi: HHTETPAIIIBIK
TEHIEYIIEp typrergipyaep  |TK  |IPIP/ /60/15/30 MaTeMaTHKAIIBIK TYPJIEHIIPYJIEP JKOHE OJIAPbIH KOJIAAHBLTYHI | TYpJIeHAIpyiep OOMBIHIIA KaHa
TEOPHSICHIHBIH | JKOHE OJapIBIH ITTA Tannay, MOHIHIH HETI3r1 YFBIMJApbIH KOHE OJiap/bl|MaTeMAaTHKAIBIK  OUTIM  anajsl,
©3€KTi KoljgaHynapbl  / 7203 muddepeHManpIK  |IIEITyAiH HEri3ri oJicTepiH JKyHenmi TypJe|larapuiaHy >KoHE OJapibl Kociou
Mmacenenepi/ | MHTerpanbHbie TeHIEY, TYCIHIIpY, KOJJAHBUTYbI JKOHIHJE NAFAbIHbI|KBI3METiH/AE KOJIIAHA/IbI;
AKTyaJbHbIE | MPeoOpa3oBaHus U MaTeMaTHKAIIBIK KAJIBIITACTBIPY OOJBIT TaObLIA b, Jarasichl: HHTErPaIbIK
TIPOOIIEMBI WX TpUMCHEHUs / ¢usnka TeHAeynepi,| Ma3MyHbI: WnTerpannsik | TypieHOipyiepre Oepinren
TEOPHIA Integral CBI3BIKTHI TYPJICHIIPYIepAiH muddepennmanpik |ecentepai  wbIFapy  OapbIChIHIA
uaTerpansHeix | Transforms  and HHTETPaJIIbIK TeHueynepal  xkoHe  auddepeHumanpIK |ois KyHenenenmi, OHBIH
ypaBuenuit /| Their Applications TEHJEYJepl  LIeuly |TeHJeyJep JKYHEeCiH IIelyre KOJJaHbUIYBL. [[IOPMEHIUIINH apTThIpyFa KaKeTTi
Actual omicrepi WuTerpanmplk  TYpICHIIPYIEPAIH SAPOCHI [9MICTEP/Ii KOJIIaHAbI;
Problems  of IMocTpexBu3uTTEP: |OpaM  TekTec  BoipTeppaHblH — 2-TEKTi|3€pTTEYIILTK KBI3METTI TaOBICTHI
Theories  of FBUTBIMH 3epTTey |MHTerpalIbIK TeHACY1H xoHe BonbTeppaHbiH |icke achipaibl;
Integral JKYMBICBI/ 2-TeKTi WHTErpajiblK TeHueysep xyiecid|bixikrimiri: HHTETPAJIIbIK
Equations IIpepexkBU3UTHI: HIelIyre KOJMaHbuTybl. Jlammac TyprieHaipyi|TypiaeHaipyaep MaceleciH ey
MaTeMaTU4YECKUM JKOHE OHBIH MHTErpo- IudQepeHIHanpIK|yIIiH JIOTHKAIBIK JKOHE  ChIHH
aHaus, TeHaeyJepi memry./ olyiayFa KOJIIaHa bl




nuddepeHaIbHbIe
YpaBHEHHS,
YpaBHEHMA
MaTeMaTHIECKOU
¢bu3ukwy, METOJIBI
peuicHus JIMHEHHBIX
HUHTCTPAJIbHBIX
YpaBHEHUI
IlocTpeKBHU3UTHI:
Hay4HO
HCCICO0BAJICHCKaA
pabora/
Prerequisites:
mathematical
analysis, differential
equations, equations
of mathematical
physics, methods of
solving linear integral

equations post-
Requisites: research
work

IICJIBZ JOKTOPAHTY JaThb OCHOBHBIC ITOHATUA
U METOABI X PECIICHUA IO «UHTCTPAJIbHBIM
npeoOpa3oBaHUsIM W UX T[PUMEHCHHSIM»
- chopMHpOBATH MPEACTABICHUE 0
MMPUMEHCHUU METOA0B HUHTETPAJILHOI'O
npeoOpa3oBaHus MPH PEIICHIH MTPUKIIATHBIX
3a/1a4;
Coaep:xanue: HAaY4YUThb JIOKTOPaHTOB
IIPUMEHATH TCOPETUUCCKHUE 3HAHUA 1o
MaTE€MaTHUKE JJIs peuIcHus 3aaa4
podecCHOHANBEHOH JIeSITeNbHOCTH/
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

KysiperTiniri: OKy-TopOue
JKYMBICBHIHBIH yaepici MEH
HOTIDKEINIEPiH Talaay, Oaranay »oHe
Ty3ere Oiny /

3HaHUSA: CIOCOOHOCTh YYUTHCA,
npuoOpeTaTh ~ HOBbIE — 3HAHHSA,
YMEHHUSI o HHTErPaJIbHBIM
npeoOpa3oBaHUsIM U HCHOJB30BATh
170'¢ B poeCCHOHATIBHOM
JIeATEITBHOCTH;
YMmeHus: CIIOCOOHOCTB
NPUMEHEHHUI0  JIOTHYECKOTO
KPUTHUYECKOTO  MBIILUICHUS
pemeHus mpobiem;

- CHOCOOHOCTh K HPUMEHEHHUIO
npoeCCHOHATBHBIX ~ 3HAHUH U
YMEHHI Ha PaKTHKE;

HaBbIKH: 0CO3HABATH CONUAIBHYIO

K
"
IS

3HaYNMOCTb  CBOCH  Oymymiei
npodeccur,  UMETh  BBICOKYIO
MOTHUBAIIUIO K BBIIIOJIHCHUIO

podeCcCHOHANBHOMN JIESITENbHOCTH.

KOMHeTeHHI/lﬂ: YMEHUA
AHAJIU3UPOBATD, OLICHUBATh u
KOPPECKTUPOBATDH mponecc u

pe3ynpTaT yueOHO-BOCTIUTATEIBHOM
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




OmnepaTopibIK
TYPJIEHIIPYIepaiH
TCOPUACHI MCH
KOJITaHBLTYBI /
Teopus u
TIPUIIOKEHHS
OTIePaTOPHBIX
npeobpa3oBaHuii /
Theory and
Applications of
Operator

Transformations

KIl/
TK

OTKT/
TPOP/

TAOT

7203

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

IIpepexBusurrep:
xKai

UGG epeHITaIIbIK
TEHJIEYJIep, JKYBIKTaI
ecenTey aaicrepi
HocTpexBU3UTTEP:
nepbec  TYBIHABUIBI
TG hepeHITHaIIbIK
TeHACYIePIi
JKYBIKTAIl
omictepiNe
IIpepexBusnrrep:
O0OBIKHOBEHHBIE

g hepeHaIbHbIe
YpaBHEHHS,
MPUOIIKEHHBIE
METOJIBI
IHocTpexkBH3uTTEP:
YHUCIIEHHBIE METOMbI
peneHust
muddepeHmanbHbIX
ypaBHEHU/
Pre-requisites:
ordinary differential
equations,
approximate methods
post-Requisites:
numerical  methods
for solving
differential equations

I(S114%

MaxkcaThl: IOKTapaHTKa TaHBIM YpIiciHIe
naima 00J1aThIH nubbepeHIaIIbIK
TEHACYJIEpi  KOMIBIOTEPIIH  KOMETriMeH
HICHIY/IIH eCenTey aJlrOpPUTMIEPIiH KYPHII,
KoyijaHa Ouryre maibiHmay. Ma3MyHBI:
IIpakTHKaTBIK ic opekeTiHze
MaTEeMAaTHUKAIBIK MOJCIBACYAIH KOMETiMeH
IIBIHAWBI QJIEMHIH 3aHABUIBIKTapbIHA
naiinanana oiny./

lle.m:: IIOATOTOBUTH K YMEHUIO
paSpa6aTLIBaTB " UCIIOJBb30BATh aJIrOPHUTMbBI
pacueta  pemeHHs — TUGPEPEHIHATHHBIX
ypaBHeHHﬁ, BO3HHUKAIOIUX B HOpoLecce
IIO3HAaHUA JOKTapaHTKH C IIOMOIIIBIO
KOMIIbIOTEpA.
Conep:xkanue:
3aKOHOMEPHOCTHU
IIOMOIIBIO
MOACINPOBAHUA B
JACATCIBHOCTHU
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.

YMeHue  uCnoJb30BaTh
pealbHOrO0  MHpa ¢
MaTeMaTH4ecKoro
MPaKTUYECKOU

Binimi:noxtapaHTTHI KOWBLIFaH
ecernTi miemry 0apbIChIHIA HKYBIKTAIl
ISy TiH THIMII TOCLIACPIH
Tagaayra, oOpPTYpJi  omiCTepMEH
ANBIHFAH  €CENTIH  HOTIKEIEPiH
CaIBICTRIpYyFa YHpeHe;

Jarapichbi:

JIOKTapaHT  JKyBIKTay QNICIHIH
KaTeJirin Garanaynel,
OPHBIKTBUIBIKKA 3epTreyi,
Binikringiri:6epinren JIQIIIIKTL
TaHayabl JKOHE aJIBIHFaH
HOTIDKEIePIi Taxman Olmymi
MeHTepeIi.

Kysiperrisiri:/

3HaHUsI: HAy4YUTh JOKTApaHTOB
BBIOHpATh npu penieHuu

ITOCTABJIEHHOM 3ajaun, Hamnbolee
OIITHUMAaJbHBIE CII0COOBI
YHCIICHHOTO PENICHHs, CPABHUBATH

pe3yJbTaThl  pelieHud  3ajayw,
MOJTyY€HHbIE pa3IMUHBIMU
METOJIaMU;

Ymenus: cthopMupoBaThb
NpEACTaBICHUE O  METOJIMKaX
MIPOBEPKHU NPaBUIBHOCTU u

TOYHOCTH MOJYYa€MBbIX YUCJICHHBIX
peleHuii, a TaKKke crocodax
MPOBEPKH CXOTMMOCTH U CKOPOCTH
MOJTyYCHHS PEICHUS

Hasbikn: IS 000CHOBaHHMs
KOPPEKTHOCTH NpUMEHEHHS
KOHKPETHBIX AIITOPUTMOB
YHCIIEHHOTO PEILEHUSI.
Komnerenuus:/

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




TopnblIk
TeHACYJICPIi
IICTITYTiH
AUBIPBIMIBIK
smicrepi/
PasnocTHbIC
METOBI peIICHHUS
CCTOYHBIX
ypaBHEHUiA /
Difference
Methods for
Solving Grid
Equation

TTShA
Al
RMRS
u/
DMSG

7203

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:

IIpepexBu3uTTEp:
ecenrey
MaTeMaTHKaCHIHBIH
TEOPUSUIBIK HeTi31epi,
MaTeMAaTHKAIBIK
¢usnka TeHpeynepi
HocTpexkBU3UTTEP:
FBUIBIMU 3eprrey
JKYMBICBHI/
IIpepexkBU3NTHI:
Teoperndeckue
OCHOBBI
BBIYUCITUTENHHON
MaTeMaThKH,
YpaBHEHUS
MaTeMaTH4ecKoi
bu3uKn
IocTpekBU3UTHI:
HAy4YHO -
UCCIe0BAIEhCKAsT
pabora/
Prerequisites:
Theoretical
foundations of
computational
mathematics,
equations of
mathematical physics
post-Requisites:
research work

Makcartpl: MaTeMaTUKaJIbIK  MOZAEIBIEY
JKOHE €CENTEey SKCIICPUMEHTI. ANBIPHIMIBIK
amicrep. MareMaTukaibIk ¢dusnka
TEHJICYJIEPi JKOHE HETI3Ti MIETTIK eCenTepIiH
KOUBUIBIMBL.  AWBIPBIMIBIK — CXeMajapblH

JKMHAKTBUIBIFBI MeH OPHBIKTBUIBIFBIH
3eprrey.
Ma3zmyHbI: Hepbec TYBIHABUIBI

muddepeHMaANIBIK TeHACYIEPIl KyBIKTaI
mrenry aaicrepi./

IIe.m,: Marematnueckoe MOACINPOBAHUC U
YUCJIEHHBI  3KcnepuMeHT.  Pa3HocTHBIE
METOJBL. VYpaBHEeHUsT ~ MaTEeMaTHUYECKOH
(1)I/I3I/IKI/I M TTOCTAaHOBKA OCHOBHBIX KPAaC€BbIX
3aaad. HOCTpoeHI/Ie Pa3HOCTHBIX  CXCEM.
Conep:xkanne: OCHOBHbIE TMOHSATHS U
OIpeACICHUA. Y CcTONYUBOCTD U CXOOUMOCTb
Pa3sHOCTHBIX CXEM. YncneHasle METOAbI
pemenus audQepeHnnanbHbIX YpaBHEHIH B
YaCTHBIX l'IpOI/ISBO)IHI)IX/

Purpose: 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.
Contents: Stability and convergence of
difference schemes. Numerical methods for
solving partial differential equations

Binimi: MaTemaTuKalbik MOJIENBICY |3
peIi )koHe MaTeMaTHKAIbIK (H3MKa
ecenTepiH ImIemy OapbICHIHIAFbI
ecenrey TaXipuOeci IKaWBIHIAFBI
TYCIHIKTEPiH KaJIbIITACTHIPAIBL;
JaFabIchl: JOKTOPAHTTBI
MaTeMaTHKaHbIH TEOPHUSIIBIK
OuTiIMIEpiH ecenTi  aWbIPBIMIBIK
OJIiCHIEH IIenly J>KoHE 3eprTeyne
KOJIIaHa/IbI;
BinikTiniri:MaTreMaTUKaIBIK
(u3nka ecenTepiH KOMIBIOTEPi
MalJamaHblll JKYBIKTAI MIENTy YIIiH
AUBIPBIMIBIK ~ OMICTEpAl  KOJIaHa
OiJTy iCKepJIITiH KaJbIITaCThIPAIbL;
Kysiperrismiri:  FeulbIMH-3epTTEY
JKYMBICBIH JKOCTIapiiay JKaHE JKy3ere
aCBIPYABIH smicrepi MEH
dmicHaManapeIH Oy /

3HaHus: ¢dbopmupyer
MpeACTaBICHUS 0 ponu
MaTeMaTH4ecKOro MOETHPOBAHUS
W BBIYMCIUTENIBHOM TPaKkTHKE MpH
pelIeHnN 33/a4 MaTeMaTHIECKOH
(huzukw;

Hagbixn: HCIIOJIb3YET
TEOPETHYECKHE 3HAaHUS MaTeMaTHKH
JIOKTOpaHTa B pEIIeHHH U
HCCIIEJOBAaHUU 3a71a4u
OTJIIMIHUTEIBHBIM METOJIOM;
Ymenusi:  ¢dopMupyer  yMeHHA
MPUMEHSATD OTJINYNTEIIbHBIC
METOIbl ANl MPUOIMIKEHHOTO
pelieHusl 3aJady  MaTeMaTHYeCKOH
¢uzuku c UCIIOJIb30BaHNEM
KOMITBIOTEPA;




Komnerenuus: 3HAHUS
METOAO0JIOTHN )44 METOAUKN
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
HHurerpanabik KII/ |ITShA 30/0/45/0 [pepexBusurrep: |Makcarbl:  Herisri  yreiMaapsl  MeH|Bimimi: wuHTErpanabik TeHICYICp
TeHJEYIepIl TK |A/ /60/15/30 MaTeMaTHKaJIbIK TYCiHIKTEepiH ¢u3nKa, MaTeMaTHKa >KoHe|OoWbIHIIA OuLTIM ajy, NaFablIaHy
TICTITY TiH RMRI Tanjaay, HHpOPMATHKA CallaIapbIH/IA JKUi KE3JCCETIH [’)KOHEe ONapasl KociOM KbBI3METTe
afBIPBIMIBIK u/ mudGepeHIManablK |HeTi3ri omicTepi MEH TeHICSYJIepiH IKoHe|maimamaHy KaOlreTTuriri;
omicrepi/ DMSIE TEHJIEY, ONMapIsl IIENly TOCUIAEpiH Kyhem Typae|- WHTETPAIIBIK TeHACYIepIi
Pa3zHocTHbIC 7203 MaTeMaTHKabIK OKBIN YHpeHy, TYCIHy oHe KojJaHa Ouly.|LIbIFapy OapbIChIHIA OMTBI
METO/JIBI PEIICHUS ¢usuka TeHaeynepi,|Ma3smMyHbI:OCbl TIOHII TCOPHSUIBIK JKOHE DKYHEley, OHBIH  MOPMCHIUTITIH
HWHTETPATBHBIX KOMIUTCKC alHBIMAJIBI|TOXKIPUOCITIK TYPFhIIAH JKaH-)KAKTHI 3ePTTCY, |apTTRIpyFa  KAXKCTTI  OmicTepIi
ypaBHEHMIA / byHKUMSLIIAp Tanmay OKoHE TYycCiHy. BonbTeppaHBIH, |KOTIaHAMIE;
Difference TEOPHSCHL. ®penaroTsMHIH HHTETPATABIK TeHACYIepiHiH |JlaFabichl: HWHTETPaJIIbIK
Methods for IocTpeKkBH3UTTEP: |HET3Ti TEOPHWSACHIH MEHIrepyre, HETI3Ti|TeHaeynep OoMbIHIIA MocenenepIi
Solving Integral HMHTETPAIJIBIK TEHACYJIEPiH HICUIYIiH ONICTepiH YHPEHyTe|Tajlaay KOHE CHHTE3 Kacay apKbLIbl
Equation TYpJICHIIpYJIep JKOHeE|NarapuiaHaabl. AJsFaH OuUliMzepiH  ©3iHiH |memeni;
OJIapIbIH KOCiOuM KpI3MeTiH/IE Koaana oiry/ Bisikriairi: O31HIH Oonanak
KOJITaHBLTYFI, Hean: yCBOWTH OCHOBHBIC TIOHSTHS W |MaMaHIBIFbIHBIH QIIEYMETTIK
FBUIBIMH-3€PTTEY METO/Ibl PEIICHHUS TMHEHHBIX UHTErPAJIbHBIX |MAHBI3ABLUIBIFBIH  CE3iHY, KociOu
sKymbicTap/ YpaBHEHHUIA; - yMETh IPUMEHSTh MOJTyYSHHBIE [KbI3METTI OPBIHAAY YIIIH KOFaphI
IIpepexkBu3uTTEp: |TEOpeTHYECKHEe  3HAaHMWA B  OyAyIIel |MOTHBamMsAra KOJ KETKi3ei.
MaTeMaTU4eCKU [€JJarOrMYeCKOl J1eATEIbHOCTH,; -|Kysiperriairi: OKy-TopOue
aHalu3, MPUOOPECTH ONBIT M0 PELICHUIO YPaBHEHUH |)KYMBICHIHBIH yzepici MeH
muddepeHImanbapie [Tuna Boibrepa, HOTIDKEIIEPiH TalAay, Oaranay »oHe

ypaBHEHUS,

Ty3ere Oimy/




ypaBHEHHS
MaTeMaTU4YECKUM
bu3uKH, Teopust
GbyHKIHAN
KOMILJIEKCHOM
MIEpEMEHHON
HocTpexBu3uTTEP:
HWHTETPaIbHEIC
npeoOpa3oBaHmsl,
HAay4HO
HCCIIeI0BaNebcKas
pabora/
Pre-requisites:
mathematical

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

issledovatelskaya
work

Conaep:xanme: ®penronsma,
- IIPUMEHATH TIOJTYy4YCHHBIC 3HaHUA u
CrocoOHOCTH B Oymymieil memarorndeckoit
JIEATENLHOCTH;/

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

3Hanus: CcrocoOHOCTh K
[IOJIyYEHHUIO 3HAaHUH, yMEHUN U
HCTIOJIb30BaHUIO ux B

npoeCCHOHATIBHON eSTEIbHOCTH
MO0 HMHTETPAIbHBIM YpPaBHCHHSIM; -
HCTIONB3YET METOMBI, HeOOXOIUMBIC
JUIS  CHCTEMAaTH3aIlMd MBICTH TIPH
BBIBOJIC MHTETPAIBHBIX YPaBHEHHIA,
MOBEIIIEHUS €€ JEHCTBEHHOCTH,
HaBpikn: pemaer 3amaud 10
HMHTETPAIbHEIM yYPAaBHCHUSM ITyTEM
aHalu3a ¥ CHHTE3a,

YMeHHusi: OCO3HAaHHE COIMAILHON
3HAYUMOCTH cBOEN Oynymieit
npo¢)eCCr, TOCTHKECHHE BBICOKOM
MOTHUBALIUU K BBITTOTHEHHUIO
PO ECCHOHATBHON eI TETFHOCTH.

Komnerenuusi: YMCHUS
aHANIW3MPOBAaTh,  OLCHUBATH U
KOPPEKTUPOBATh nporecc u

pe3yabTaT y4eOHO-BOCITUTATEIBHOM
JeaTenbHOCTH /

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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