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BnekTHBTI MaKAep KaTanorsi 2025-2026 xbinnapra aphanran 7M05410-"Marematuka" 6iimM Gepy OarnapiaMachiHbiH MarMCTPaHTApbIHA apHasTFaH TaHaay MoHAEPIIH Ti3iMi,
MaruMCTPaHTTap/IbiH TPAEKTOPHACHIH HKEM/Li K3HE TIYeJICi3 TypAe aHbiKTayFa MyMKiHaik Gepeni. INeKTHBTI MaHAep katanorsi 7M05410-"MatemaTHka" MaMaHIbiFbiHbIH 6apIbIK
OKY TpaeKTopuschiH eckepeai. 7M05410-"MaremaTika" MaMaHAbIFbl GOMbIHLLIA JNEKTHBTI MOHAEP, MPEPEKBU3HTTED, MOCTPEKBUIUTTED, MOHAEP, MOLYILAEP, Ky3bIpeTTepaiH
MaKcaTbl MEH Ma3MyHBI KOPCETLIreH

Katanor 3ieKTHBHBIX NPEAMETOB NPEACTABAsET COBOI MepeueHb (aKyNbTaTHBHBIX NPEIMETOB UTA MaruCTPaHTOB 06pa3oBaTEIbHON MPOrpaMMBb TM05410-«MaTemaTHka» Ha
2025-2026 rozbl, N03BONAIOLIHH THOKO H CAMOCTOATEILHO ONPEAETHTh TPAEKTOPHIO MAarHCTpaTypbl. Kataior 3eKTHBHBIX MPEAMETOB y4HTHIBACT BCIO 00pazoBarebHyIO
TPaEeKTOPHMIO CrieuHanbHocTH 7M05410-«MateMaThka». Yka3aHbl Ha3Hau€HHE W COJEPKAHHE SIEKTUBHBIX NPEAMETOB, IPEPEKBU3UTHI, MOCTPEKBHIHTEI, MPE/IMETHI, MOXYITH,
KOMMETEHLHMH 1o crienransHocTH 7M05410-«MateMaTuka»

The catalog of elective subjects is a list of elective subjects for undergraduates of the educational program 7M05410-"Mathematics” for the years 2025-2026, which allows to
determine the trajectory of undergraduates in a flexible and independent way. The catalog of elective subjects takes into account the entire educational trajectory of the specialty
7M05410-"Mathematics". Purpose and content of elective subjects, prerequisites, post-requisites, subjects, modules, competences in specialty 7M05410-"Mathematics" are
indicated.

XKymbic 6epyminep: AiimenoBX.T. - «JKapaTbUiblCTaHy-TEXHHKAIBIK FUIBIMAAPDY FHUILIMH-3EPTTEY HHCTHTYThI IHPCKTOPHI, Ownanbek 1. - Ourycrik Ka3akctan kerncanaibl
KoJuleDK aupekTopsi, Mbip3acanueBa A.C. - OurycTik KasakcTaH ryMaHHTapibiK - 5KOHOMUKAIIBIK KOJUICUK AHPEKTOPbI

Pa6oranarens: AiimenoB JK.T- JIMpPEKTOp Hay4HO-MCCIENOBATEbCKOrO HHCTUTYTa «ECTECTBEHHO-TEXHMYECKMX HAyK», Onanbek I'.11. - Jlupekrop HOxHo-KazaxcraHCkui
MHOrOnpoduIbHBIH Konemk, Mbip3acanuesa A.C. - JlupekTop KOxkHO-Ka3aXCTaHCKOTO ryMaHHTapHO-3KOHOMUYECKOTO KO/LTE/Ka

Employers: Aymenov Zh.T.-Director of the Research Institute of «Natural Technical Sciencesy, Kerimbekov E.R. - NJSC South Kazakhstan state pedagogical university,
Republic of Kazakhstan Member of the Board - Vice-Rector for Scientific Work and Innovations, Akylbayev M.I. -Vice-Rector for Science and Innovative Technologies of the
Peoples' Friendship University named after Academician A. Kuatbekov

"MareMaTuka" Kad)eapachbIHbIH OTHIPHICHIHAA TANKBIIAHBII Kapasi/ibl (Ne_&  xarTama, &9 o/ Now\x.v
PaccMoTpeHo 1 06CykIeHO Ha 3acefaHnH kadenpsl "Marematika” (npotokon Ne_& ot L8 of 2024T.)

Considered and discussed at the meeting of the Department "Mathematics" (minutes Ne § , X2 of 20%¥y.)
")KapaTbUIBICTaHY FHUTBIMAAPbI XK3HE NEJarorHKkachi" Xorapbl MEKTEOiHiH SicTeMeniK KOMHCCHACBIHBIH OTHIPBICHIHAA TANKbLIaHbIN Kapanmsl (Ne_ € xatrama, 20,04  2020%.)

PaccMOTpeHO U 06CyXaeHO Ha 3acelaHui MeToIMYECKOH KOMUCCHH Bbiciueif wkosbl "ECTeCTBEHHBIX Hayk nenaroruku” (mpotokon Ne_€ ot Jo. o2 20%r.)
Considered and discussed at the meeting of Methodological Commission of the higher school "Naturally scientific and pedagogy" (minutes Ne6" |, . &7 2024y.)
Z.mwowowm.:._:b»wzo_h<oé-unmogza=mxxo:o&EoEiia:maiaE8: (No_4 xarrama, J7 ©Z 2025%.)

VTBepxKaeHo pemenuem YueGHo-meronuueckoro Coera FOKY um. M.Ayasosa (npoTokon Ne # or#f 02 202T)

Approved by the decision of the Educational-methodical Council SKU named after M.Auezov (minutes Ne_# , £Z_©2 2025y.)
M.9ye3opatsiHnarslOHTYcTiKKa3akcTaHyuBepenTeTi, 202 K.

IOxH0-Ka3axcTanckuii yauepcuter uM. M.Aya308a 202 T.

M.Auezov South Kazakhstan University, 202 y.
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MC/ MAMAH/BIK MOAYJBLAEPI/MOAYJIN CIIELHIMAJIBHOCTHU/ SPECIALITY MODULES

MS/

MM 1 Foubiv Tapuxsl Mes|BITK |GTF/ (4 30/0/15 |1 |IIpepexBu3uTTEP - Makcatbi: FoubiM ¢denomeniniy npobnemaTtukacsit| bitximi: Foutbiv Tapuxsr Mmen

Frutbrvm- tunocodusicer/ K IFN/ /0/50/1 OaxanaBpHaTTHIH apHAWEI |apHABl (QUIOCODUSIBIK Taimay MoOHI, OJEYMETTIK-|(HIOCO(UICHH 3epTTETeH IS

negarorukais | Mcropus n BJ/B |HPS/ 0/15 ToHIepi MOJICHH KOHTEKCTE AJIbIHFaH FBUIBIMH OUTIMAI OHIIpY|e3MiriHeH TapuxHaMaHBI Tajaai Oiry

K JasipibIK ¢unocopus naykn/ |K 5201 IocTpexBU3UTTEP - OolibIHIIIA epeKIlle KbI3METTIH JaMy 3aHabUIbIKTapbl|BigikTimiri: Feuibiv Tapuxsl MeH

Moyi/ History and BD MarucTpaHTThIH MEH YPAICTEpiH IMHAMHUKAIIBIK CHIIATTa 3epJeey. ¢dunocodusicel GOMBIHIIA TAPUXH

Monayns Philosophy of /HSC FBUIBIMU-3€PTTEY FoutbiM  Tapuxbl MeH (QuIIOCOQHSCHIHBIH  HETI3rl|KOHLENIUUIApFa CabICThIPY-

Hay4HO- Science JKYMBICBI npoOeManapbIHbIH epeKIIetiri M€H e3apa|TeHEeCTIpy TalaybIH XkKacai Oiy.

HeJaroruyeck IIpepexkBU3UTHI - OailIaHBICHIH AHBIKTAY. FeuIbIMHBIH namy | JlaFabichl: op TYpili OaFbITTaFbl

on CreraiapHbIe 3aHIBUTBIKTAPBIH JKOHE FRUTBIME O1TIMHIH KYPBUTBIMBIH, | TAPHXIIBUIAPHI KaHAaH

MOJIrOTOBKH/ JICLUTTITHHBI FBUIBIMH 3€pTTEy OMICTEepiH 3epaeney. TbuibiMIbI|pobiemanap jxoHe He Ma3ajiaraHbl

Module of OakanaBpuata JIAMBITYIBIH CBHIHBINTBIK €MEC JKOHE CHIHBINTaH KEeHIHT1|Typasibl >KYMBICTHI TaJIaIl, OHBIH

scientific and IMocTpexkBU3NTHI - Ke3eHIHIH Heri3ri TYKBIPBIMIaMaJIapbl MEH|1aMy TepCIieKTHBaIapbIH jko0asai

pedagogical Hayuno- OarpITTapeiH  Oimy.  JKapaTbuibiCTaHy — FBUIBIMBI, |AlTy.

training HCCIIeA0BATEIBCKAS CONMOTYMAaHUTAPNIBIK ~ JKOHE  TexXHWKanmblK  OimiMm|Kysiperrinairi: 3amanaym Oimim Gepy

paboTa mMarucTpanra,
BKJIKOYasi BBIIIOJIHCHUC
MarucTepcKou
JquccepTanuu/
Prerequisites -Special
undergraduate courses
Post-requisites: -
Processes of
Petrochemistry, Master
Research Scientific Work
Including internship and
master thesis

SmiCHaMachlH TYCiHY HETi3iHAe Kasipri Teopus MeH
MIPAaKTUKAHBIH IIBIHABIFBIH Tanaay. ChIHH Oiay Ka3ipri
KOFAMHBIH JIaMybl MEH KYMBIC ICTEYiHIH aJIFbIIIapThI
perinne. ChlHM OiNlayAbl JaMbITY TEXHOJIOTHSIIAPHI:
JIoJIeNAEPIiH JIOTHKAChIH Kapay oHe 3epaeney. ChHU
pedekcuBTi oitnay MeH METaKOTHUTHUBTIK
KaOlreTTepai KaJbIITacThIPy

Heas: N3yduenne mpobaemMatnku peHOMEHA HAYKH Kak
MpeaMeTa CIHCIHAIbHOTO  (HIOCOPCKOro aHaIn3a,
3aKOHOMEPHOCTEH M TEeHISHIMH pa3BUTHS 0c000it
JIESITENIGHOCTH 110 TIPOW3BOJICTBY HAy4YHBIX 3HAHUM,
B3ATBIX B COIIHOKYJIBTYPHOM KOHTEKCTE.

BeisiBneHne crnemuQukd W B3aMMOCBSI3M  OCHOBHBIX
npobseM ucropud U uaocodpun Hayku. M3yueHue

YKOHE aKIMapaTThIK TEXHOJIOTHSIaP/IbI
raiaiana OTHIPHIN JKaHa OlTiMaepIi
3 OeriHIe ainy Kadineri

3HaHus: YMETh aHAIN3UPOBATH
nucropuorpaduio caMoCTosTENbHO
TIPY U3Y4YEHUH UCTOPHUU H
¢unocohun HayKu

Ymenusi: YMeTh NpOBOJIUTH
CPAaBHUTEIbHO-YPAaBHUTEIIbHBIN
aHaJu3 UCTOPUYECKUX KOHUEMUUN 110
nCTOpUH U GHUITOCOPHUN HAYKH.
HaBbIku: yMeTh aHAM3UPOBATh
paboTy o TOM, KaKue MpoOIeMBI 1
YTO BOJHOBAJIO HICTOPUKOB Pa3HBIX




3aKOHOMEPHOCTEN pasBUTUSI HAyKH M CTIPYKTYpPBI
HAay4YHOI'0 3HaHHA, MCTOJOB HAYYHBIX HCCHG[{OBaHHﬂ.
3HaHHWE OCHOBHBIX KOHLENIMH W HampaBlIeHUl
HCKJIACCHYCCKOI'0 M  IIOCTHCKJIACCUYCCKOI'oO JTalia
pa3BUTHS HAayKd. AHaIM3  peajuil COBPEMEHHOU
TEOpUHn u MPAKTUKHN Ha OCHOBE OCMBICJICHUA
METOO0JIOTHHN €CTECTBEHHOHHAYYHOT O,
COIMUOTYMAHUTAPHOT'O U TEXHUYECKOI0 3HAHHUH.
KpI/ITI/IHeCKOG MBIIIIJICHHUE KakK MpEANOChIIKa
pa3BUTHA U (bYHKHI/IOHI/IpOBaHI/IH COBPEMCHHOTI'O
O6H.[eCTBa. Texuomorun Pa3BUTHUA  KPUTUYCCKOT'O
MBIIIJICHUA pacCMOTpEHHUE W  HU3YYCHHUC JIOTUKU
apryMEHTOB. ®opmupoBaHue KPUTHYECKOT'O
pe(I)HeKCI/IBHOFO MBIIIJIICHUS U MCETAaKOTHHUTUBHBIX
CIoCcOoOHOCTEHA.

Purpose: Study of the problems of the phenomenon of
science as a subject of special philosophical analysis,
patterns and trends in the development of special
activities for the production of scientific knowledge
taken in a socio-cultural context.

Identification of the specifics and relationship of the
main problems of history and philosophy of science.
Study of the laws of the development of science and the
structure of scientific knowledge, methods of scientific
research. Knowledge of the main concepts and
directions of the non-classical and post-classical stage
of the development of science. Analysis of the realities
of modern theory and practice based on understanding
the methodology of natural science, socio-humanitarian
and technical knowledge. Critical thinking as a
prerequisite for the development and functioning of
modern society. Technologies for the development of
critical thinking: consideration and study of the logic of
arguments. Formation of critical reflexive thinking and
metacognitive abilities

HarnpaBJICHUH, IPOEKTUPOBATH
MEPCICKTHUBLI €€ PA3BUTHA.
KOMHeTeHlII/Iﬂ: CIIOCOOHOCTH
CaMOCTOATCIIbHO HpI/I06peTaTI) HOBBIC
3HaHU, UCII0JIb3YyS COBPEMCHHBIC
O6pa30BaTCJ'ILHLI€ u
WH(POPMAIIMOHHBIE TEXHOJIOTHH
Knowledge: master the main types of
reading original foreign language
sources

Abilities: Be able to prepare written
reports on scientific topics in the
specialty: scientific report,
presentation, discussions, theses and
articles on the topic of scientific
research in a foreign language
Skills: translate scientific texts in
English, prepare a resume.
Competence: ability to
independently acquire new
knowledge , using modern
educational and information
technology

e tini (kocion)/
WNHocTpaHHBI A3bIK
(mpodeccrnoHaNbHBI
i)/ Foreign
Language
(Professional)

BIT/ K
K/

BJ/B
K/

BD
/HSC

Sht/
IYa/

5202

0/0/45/
0/50/10
/15

IpepexBusurrep -
0aKaIaBpHATTHIH apHANBI
oHIEepi
IHocTpexBu3uTTEp -
TarnsiMIamManan ety
MKOHE MarucTepiik
JIUCCEPTALUSHBI
OpBIHJAYABI KOCKAHIAFbI
MaruCTPaHTThIH
FBUIBIMH-3€PTTEY

MakcaTtbl — Oojamak MarucTPaHTTBIH KociOM ic-
opeKeTiHAe OCNCeHI TUIII MEeHrepy NaFaplIaphl MeH
MAFIBUIAPBIH OIAaH Opi JaMBITy HETi3iHAE MeT TUTIH
OKBITYIBIH XaJIBIKAPANIBIK CTaHIAPTTaphl IIeHOepiHae
KOMMYHUKATHBTIK ~ KY3BIPETTUIIIH JKy#em  Typue
TEPEHIICTY.

Masmynbsl. B2, Cl nenreiinepi jxorapsl jaeHreine
KOCIOM JKOHE aKaJIeMHUSUTBIK MakcaTTapra apHajraH
mparmMa-kocion Oarmap TYpiHAE YCHIHBLIAIBI: FBITBIMHU
aKmapaTThlK 0a3a, FBUIBIMH aKMapaTThl TYCIHAIPY,

Bimimi: meT TixiHgeri TymHYCcKa
JepeKKe3epAl OKYIBIH HETi3r1
TYpJEPiH Hrepy

Binikriairi: Mamasabsix OoibIHIIIA
FBUIBIMHU TaKbIPbIIITapFa )Ka36a1ua
xa0apsamanap: meT TUTIHIC FhUIBIMU
3epTTEy TaKbIPHIOBI OOMBIHIIA
FBUIBIMU OastHIaMa, Npe3eHTallus,
miKipTanacrap, Te3UCcTep MeH
Makayajgap JalbiHaan oiny




MKYMBICHI/
IIpepeKkBU3HTHI -
CnenuanabHblie
IOUCUUILIMHBI
OakanmaBpuata
HocTpexkBU3UTHI -
Pacuetst
TEXHOJOTHYCCKUX
MPOLIECCOB HEPTEXUMUH,
Hayuno-
HUCCIICA0BATCIIbCKasA
paboTa MarucTpanra,
BKJIKOYasi BBIIIOJIHCHUC
MarucTepcKou
JUCCepTaLnu./
Prerequisites -Special
undergraduate courses
Post-requisites: -
Calculations of
Technological Processes
of Petrochemistry,
Master Research
Scientific Work
Including internship and
master thesis

Jonenjey, — CeHIipy,  FBUIBIMH  KaHIIBUIBIKTAp,
aKaJIeMHUSJIBIK Jka3dy. VIHHOBaUMSUIBIK opicTep MeH
TEXHOJOTHSUIApAbl ~ NaljanaHy JKoHE  3aMaHayu
Kypannapnasl Konjany (MHTeprer pecypcrapsr). Kes
KenreH cabakTac MoH OOWBIHINA TUIMIK MaTepHalIbI
MEHTepTeH/IITiH KOPCETY

Hens - cucremHoe yriayOiieHHE KOMMYHUKATHBHOM
KOMITETCHIIMM B paMKax MEXIyHapOIHBIX CTaHIapTOB
WHOSI3BIYHOTO 00pa30BaHMsl Ha OCHOBE JAIbHEHINEro
pasBUTHSI HABHIKOB W yMEHHH aKTHBHOTO BIIAJICHUS
S36IKOM B TPO(QECCHOHANBHONW  JeSATeNbHOCTH
OyIyIIero MarucTpaHra.

Copepxanue. YpoBaun B2,Cl mpezacraBieHBl B BHIE
nparmMa-npo)eCCHOHaIbHOW  HANpPaBIEHHOCTH IS
NpoQecCHOHANBHBIX W aKaJIeMHYeCKHX Leneil Ha
MIPOJIBUHYTOM YPOBHE: Hay4HO-MH(pOpPMaIoHHas 6asa,

HHTEPIIPETALNS HAYYHOU uHpOpMAIHH,
apryMeHTanusi, yOexXIeHus, HaydHas [OJICMHUKA,
aKaJIeMHUYECKOe MTUCHMO. Hcnonb3oBaHue
WHHOBAIITMOHHBIX METOA0B u TeXHOHOFHﬁ, u
MIPUBJICYCHUN COBpPEeMEHHBIX cpeacTB (MHTepHeT-
pecypcoB).lemoHcTpanusizHaHusS SI3LIKOBOTO

MaTtepuajia B JIF000H CMEXHOI JUCHUIIIINHE

The aimis systemic deepening of communicative
competence within the framework of foreign language
education's international standards based on the further
skills and abilities' active language proficiency
development in the professional activities of the future
master's student

The contents. Levels B2, C1 are presented in the form
of a pragma-professional orientation for professional
and academic aims at an advanced level: scientific
information  base, interpretation of scientific
information, argumentation, persuasion, scientific
controversy, academic writing. Use of innovative
methods and technologies, and attraction of modern
means (Internet resources). Demonstration of language
material's knowledge in any related discipline

JaFapichbl: AFBUINIBIH TUTIHACTI
FBUIBIMHU MOTIHJII ayJapy, pe3roMe
KypacTbIpa OUTy JaFabIChl
Kysiperriniri: aknaparteig
3aMaHayy aKMapaTThIK KOFam
JIAMYbIH/IAFbl OOJIMBICHI MEH MOHIH
TYCiHy, OCHI yAepicTe maiia OoJaTeiH
KayinTep/i Ce3iHiIl, aKmapaTThiK
KayirNci3iKTiH HeTi3ri TajanTapbia
opbIHIAy KabireTi./

3HaHUs: OBJIAJCTH OCHOBHBIMH
BUaMU YTCHHS UHOS3BIYHBIX
OPHUTHHAIBHBIX HCTOYHUKOB
YmeHus: YMeTh NOJArOTOBUTH
MUCBMEHHBIX COOOIICHUN Ha
Hay4HBIE TEMBI 110 CIIEIUaIbHOCTH:
HAYYHBIN TOKJIAJ, TPE3CHTAIHS,
JIUCKYCCHUH, TE3UCHI M CTAThH TI0 TEME
HAYYHOT'O HCCIIEIOBAHMUS Ha
HNHOCTPAHHOM SA3BIKC

HaBbIku: epeBoUTh HAYYHOTO
TEKCTa Ha aHTJIMHACKOM SI3bIKE,
COCTaBJICHHUE PE3IOME.
Komnerenmusi: criocoOHOCT
MMOHUMATh CYIIHOCTh U 3HAYCHHUE
uH(popManuK B pa3BUTHH
COBPEMEHHOI'0 HH(POPMAIIHOHHOTO
o011ecTBa, CO3HABATh OMACHOCTH U
yTPO3bl, BO3HUKAIOIINE B 3TOM
Tporecce, co0MoaTh OCHOBHEIE
TpeboBaHMs HHPOPMAITHOHHON
0€30I1aCHOCTH, B TOM YKCJIE 3AILHUTHI
roCyIapCTBEHHOM TaiiHbI/
Knowledge: master the main types of
reading original foreign language
sources

Abilities: Be able to prepare written
reports on scientific topics in the
specialty: scientific report,
presentation, discussions, theses and
articles on the topic of scientific
research in a foreign language
Skills: translate scientific texts in
English, prepare a resume.




Competence: ability to understand
the nature and significance of the
information in the development of
modern information society , realize
the dangers and threats that arise in
this process , to comply with the
basic requirements of information
security , including protection of state
secrets

Backapy
TICHXOJIOTHSICHI /
[cuxonorus
ynpaBieHus/
Psychology of
Management

BIl/
KK/
BJUB

BD
/HSC

BP/
PU/

5203

0/0/45/
0/50/10
/115

[N

IIpepexBusurrep -
0akayaBpHaTTHIH apHANBI
oH el
IMocTpexBU3NTTED -
TarnpiMzaMagaH ety
MKOHE MarucTepiik
JIICCepPTaLUSHEI
OPBIH/AY /Bl KOCKAHIAFbI
MarucTpaHTThIH
FBUIBIMHU-3EPTTCY
KYMBICHI/
IIpepexkBU3HTHI -
CrnenuansHbie
JIICLUITITHHBI
OakanaBpuata
IMocTpexkBU3UTHI -
Hayuno-
uccIe0BaTeIbCKas
paboTa MarucTpaHnTa,
BKJIFOYasi BBIOTHEHUE
MarucTepcKoi
JIICCEPTALIUH.

MakcaThl: YHBIMHBIH ajJaM pPecypcTapblH Oackapy
JIAFIBUIAPBIH KAJBIITACTHIPA OTBIPHII, TICUXOJIOTASITBIK
MEHEIDKMEHT CaaChIHIAFbl OUTIMIH MEHTepy apKbLIBI
TICUXOJIOTTHIH KY3BIPETTUIITiH KAMTaMackI3 €Ty.

MasmyHbI: 6acKapy IICHXOJIOTHSCHIHBIH dIiCHAMAJIBIK
Heri3aepi. bBackapynbig TICHXOJIOTHSUTBIK
TEOPHSUIAPHIHBIH J1aMybl. backapy NCHXOJIOTHSICHIHBIH
XKaJIMbl  TEOPHMSUIBIK  CYpakTapbl.  bacKapymIbLIbIK
KapbIM-KaTbIHAC ICHXOJOTHACHL.  KpI3MeTkepIiepaiH
MICUXOJIOTHSANIBIK, ~ epekmenikrepi.  Kenmerkepnepai
BIHTAIAQHJBIPY  IICHXOJIOTHACHL. — ¥HBIMHBIH — aJaM

pecypcTapbiH  0ackapy TEXHOJOTHSUIAPhl. Y UBIMHBIH
KaJp CasCaThlH TICUXOJOTHSJIBIK KaMTaMachi3 CTY.
¥ibIMIarel KAKTBIFBIC —[CHXOJIOTHSICHL.  TyJIFaHBIH
Kocion ne(pOpMAaIUACHIHBIH ANIBIH amy
TEXHOJOTHsUIAphl.  JIMarHOCTHKAJBIK  Kypaslaap/ bl
kKacay, KeIOACUIbUIApAbl  OKBITYABIH  HUQPPIBIK
omicTepiH a3ipiey *oHe OacKapylIbLIBIK KeHec Oepy
TYpPiHJIE TOKIPUOEINIK SHTI3y

Henn: oOecnieynTh KOMIIETCHITUIO TICHXOJIOTa 3a CUCT
OBIIQJICHHST UM 3HAHWU B OOJIACTH MCHXOJIOTHYECKOTO
MEHE/PKMEHTa, Pa3BUTHE  HABBIKOB  YIPABICHUS
YEJIOBEUECKIMHU PECYpPCaMU OpTraHH3aIIH.
CopeprkaHue: METOAOIOTMISCKIE OCHOBBI IICHXOJIOTHH

ynpasiieHusi. Pa3BuTue IICUXOJIOTMYECKUX TEOpUH
yIpaBJIEHUs. Ob1ereopeTuueckue BOIIPOCHI
IICUXOJIOTUU YIIPABJICHUS. Icuxonorus
YIPaBIEHYECKOTO o0IIeHNS. Ilcuxonornueckas

XapaKTepUCTUKa IepcoHana. [Icuxomorus MOTHBALMA
paboTHUKOB. TEXHOJIOTUH YIIPABICHUS YEJIOBEUECKUMHU
pecypcamu OpraHu3aLuH. INcuxonoruueckoe
oOecrieueHHe KaJpOBO TOJMUTHKH OpraHU3alllu.
[cuxonorust KoH(IMKTA B OpraHU3aluy. TeXHOJIOTUI
MPEeIyIpekACHUS MPOoGECCHOHATBHON aedopMauu
munyHocTH. [lpakThueckas peammsanus B Qopme
CO3JaHMs  JIMAarHOCTHYECKOTO  HMHCTPYMEHTapHs,

TICUXOJIOTHSUTBIK | 3
NPUHINITEPIH

Bimimi:  kasipri
FBUIBIMHBIH ~ HETI3r1
MEHTepy
Binikrisiri: Tysrans!
MICUXOJIOTHSNIBIK ~ 3epTTey  Oiiri,
9KCIEPUMEHTTIK — TICHXOJIOTHSIIBIK
3epTTEYIiH HETi3Ti 9MIiCTEPIMEH KOHE
[cuxoKopPEKIUSITBIK KYMBICTHIH
OarpITTapBIMEH TAHBICTHIPA/IBI
JaFabIchl: YOKBIMIAFbI
KaKTBIFBICTAP/IbI  Oackapy, cTpecc
JKOHE OJIap/IbI IICITY dIICTEpi.
Kysiperrimiri: xopuraran omemi
XKoHe OimiM Oepyai OyTiH Kkyie
peTiHme, ATHONENAroruka  Herisi
petiame  GWIOCOQUANBIK  TYCIHY
omicHamachIH Oiry /

3nanus: OBJIAJIETh OCHOBHBIE
MIPUHIIATIBI COBPEMCHHOM
MICUXOJIOTUYECKOHN HAYKH

VYmenusi: YMeHUE MCUXOJIOTMUECKUX
HCCIIeIOBAHUN TIMYHOCTH, 3HAKOMUT C
OCHOBHBIMH METOIaMU
IKCIIEPUMEHTAIBHO -
MICUXOJIOTHYECKOTO HCCIICIOBAHUS U
HaIMpaBJICHUSIMH
IICUXOKOPPEKIIMOHHOW PaOOTHI
HaBbiku: ynpaBiieHus: KOHGINKTAMA
B KOJUIGKTHBE,  CTpeccaMd H
METO/IaMH UX pa3pelleHHsI.
KomnereHnus: 3HaHUs METO0JIOT MU
¢unocodckoro OCMBICIICHHS
OKPY’KaIoIIero MUpa U 00pa3oBaHUs
KaK [EJOCTHOW CHCTEMbI, OCHOBBI
JTHOIEIATOTUKH [




pa3zpaboTku HU(PPOBBIX  METOIOB MOATOTOBKH
PYKOBOJUTEINEH, YIIPABICHUECKOTO KOHCYIbTUPOBAHUS
Purpose: to ensure the competence of a psychologist by
mastering his knowledge in the field of psychological
management, developing skills in managing the
organization's human resources.

Content: methodological foundations of management
psychology. Development of psychological theories of
management. General theoretical questions of
management psychology. Psychology of managerial
communication. Psychological characteristics of the
staff. ~ Psychology of employee  motivation.
Technologies of human resource management of the
organization. Psychological support of the personnel
policy of the organization. Psychology of conflict in the
organization. Technologies for preventing professional
deformation of personality. Practical implementation in
the form of creating diagnostic tools, developing digital

Knowledge: master the basic
principles of modern psychological
science

Abilities:  The ability to conduct

psychological research of the
individual, introduces the main
methods of experimental

psychological research and areas of
psychocorrective work

Skills: management of conflicts in the
team, stress and methods of their
resolution.

Competence: knowledge of
methodology ~ of  philosophical
understanding of the world and as an
integrated system of education , basics
ethnopedagogics

methods for training leaders, and management
consulting
OxpiTyabiH | XKorapsl MexTen BIl/ |ZhM 0/0/45/ |1  |TIpepexkBU3MTTEP - Makcartsl: KOO OKBITYIIBICBIHBIH kociou-|bimimi: Oonamak OKbITyHIBUTApABI |3
9/IiCTEMETiK  |Iearorukacsl/ XK/ |P/ 0/50/10 0akajaBpHaTThIH apHalibl |IEJarOTHKAJIBIK MOJICHMETIHIH HETI3AepiH, KaJIbI|)KOFapbl MEKTEN IeJarornKachIHbIH
Herizaepi/ Ienaroruka B/B |PVSh /15 TIoHEepi MEeJIarOTHKAJIBIK ~ KY3BIPETTUIIKTEPIH  KaJbINTaCThIPY, | KaIIIbl npo0emManapbIMeH,
Metoamueck |Bpicmieit mkomsl/  |K/ / IMocTpexkBU3UTTEP - MaTrACTPaHTTAPIBI JKOFapHI Oinim Oepy | TCOpHSITBIK, SIiCHaMAaITbIK
ue ocaobl  |Higher School BD |HSP/ TaFBIMIAMA/IaH OTY MIEJATOTUKACHIHBIH ~ TCOPUSIIBIK  JKOHE  dJiCTEMEIK|HeTi3IepiMeH TaHbICTRIPY
npenoasanu |Pedagogy /HSC |5204 JKOHE MarucTepiriK HerizaepimMen, KOO-marbl oKy mporecin »xocnapinay,| bimikriairi: XKorapsr Oinim Oepynig
s/ JICCePTALUSIHBI yHBIMIacThIpy JKoHE OacKkapy TEXHOJOTHsUIapbIMEH |3aMaHayn napagurmanapbit,
Methodical OpBIHJIAYAbI KOCKAHAAFbl |TAHBICTHIPY. Kazakcranmarbel  KOFapbl — KOCIITIK
Bases of MaruCTPaHTThIH Masmynsl. Onemzeri koHe Kaszakcranmarbsl >KOrapbl|0iTiM Oepy skyHeciH ychiHa 01y
Teaching FBUIBIMH-3€PTTEY Kociom  OimiMm  Oepyni  mamMBITYOslH — 3aMaHayw|daFabIchl: JKOFapBl  MEKTeTI
KYMBICBI./ napagurManapbl, Tapuxbl, COHFBl TEHICHIMSIIAPHI.|eIarOruKachl CaJIaChIHIAFbI
IIpepekBU3UTHI - JKorapbl OKy OpHBI MENArorMKachbIHBIH T'€HE3MCI MEH |KYMBICTHI Tanaay JKOHE
CrernanbHble onmictemeci, KOO OKBITYIIBICBIHBIH ~KY3BIPETTLIIrL. | YHBIMAACTHIPY.
JUCIUTUIAHBI YHuBepcurer JTUIAKTUKACBIHBIH Mmacenenepi,| Kysiperriiri: OKY-TopOue
OakanaBpuaTa CTY/IGHTTEPMEH TopOMEe IKYMBICHIH YHBIMIACTBIPY, |’KYMBICHIHBIH yzepici MeH
IocTpexkBU3UTHI - 3aMaHayd yHHUBEPCHUTETTI 0OacKapy  Mocelnesepi. HOTIDKENepiH Tainay, Oaramay »KoHE
Pacuersr OKBITY bl YUBIMIACTRIPYIAFBI 3aMaHayH TYFRIpIIAap MeH |Ty3eTe o1ty /
TEXHOJIOTHIECKUX omictep, CTYAGHTTepAIH OKy 1ic - opekeTiH|3HAHUsl: O3HAKOMIJIEHHE OyIymIux
pOIIECCOB HEDTEXUMHUH, |YHBIMAACTBIPY MEH OKY JKETICTIKTepiH Oarasay. npernojaBaTenei c 00IMMHU
Hayumno- Heab: dQopmupoBanue ocHOB npodeccroHansHO-|nmpobiemMamu, TEOPETHYECKUMH,
HCCIIe/I0BaTEIbCKast MeJarOTHYeCKOl  KyJIbTyphl —IIperojiaBarelisi — By3a,|METOIOJIOIMYECKUMHU OCHOBaMH
paboTa Marucrpasra, o0IIenearornueckux KOMIETCHIMH, O03HAaKOMJICHHE|IearOrMKH BBICLICH IKOJIBI
BKJIFOYAs BBIIOJIHEHUE  |MAaruCTPaHTOB € TEOPETHKO-METOIOJIOTMYSCKUMHK | YMeEHHUsI: YMeTb NPEICTaBIIAT

OCHOBaMH ICaaroruku BBICITICH IIKOJIbI,

COBPEMCHHBIC MapaJurMbl BBICIICTO




MarucTepcKou
JUccepTauu./
Prerequisites -Special
undergraduate courses
Post-requisites: -
Calculations of
Technological Processes
of Petrochemistry,
Master Research
Scientific Work
Including internship and
master thesis

TEXHOJIOTUSIMA  TUIAHMPOBAHMS, OPraHu3aluu u
yIpaBiieHus] y4yeOHO-BOCIIUTATENIFHBIM — MPOLIECCOM B
By3€.

Conepxanue. CoBpeMeHHbIE TapaTurMmbl 00pa3oBaHus,
HCTOPHSI U HOBEUIINE TEHCHIUH PA3BUTHS BBICILIETO
npodeCCHOHANBLHOTO 00pa3oBaHUs B MHpPE U B
Kaszaxcrane. I'eHe3auc M METOHONOrUS MENATOIMKH
BBICIICH IIIKOJIbI, KOMIIETEHIMH IIperojaBaTeis By3a.
[TpoGaembl BY30BCKOH  JHMIAKTHKH, IMPOOIEMBI
OpTaHM3alH BOCIUTATEIbHON paboThI CO CTYAEHTaMHU,
VOpaBJICHUS COBPEeMEHHBIM By30M. CoOBpeMEHHBIC
MOJIXO/IbI ¥ METO/IbI OOYUCHHUS M OpraHu3aIys yIeOHOH

JEATENbHOCTH  CTYJAEHTOB,  OII€HKa y9eOHBIX
IOCTHIKEHUH.
The aim: formation of the foundations of the

professional and pedagogical culture of a university
teacher, general pedagogical competencies,
familiarization of undergraduates with the theoretical
and methodological foundations of higher education
pedagogy, technologies for planning, organizing and
managing the educational process at a university.
Content. Modern paradigms of education, history and
latest trends in the development of higher professional
education in the world and in Kazakhstan. Genesis and
methodology of pedagogy of higher education, the
competence of a university teacher. Problems of
university didactics, problems of organizing educational
work with students, management of a modern
university. Modern approaches and methods of teaching
and organization of educational activities of students,
evaluation of educational achievements

00pa3oBaHMsi, CHCTEMY  BBICILETO
npoeCCUOHATIBHOTO 00pa3oBaHUs B
Kazaxcrane

HaBbikn: aHAIM3UPOBAaTh |
OpraHu30BaTh paboTy B  cdepe
MeJaroruKH BBICIIEH [IKOJIBI.

Komnerenuus: YMEHUs
aHaIM3UPOBATH, OLICHHBATh u
KOPPEKTHPOBAThH npotecc u

pe3yabTaT y‘{e6HO-BOCHI/ITaTeHLHOI71
EATENBHOCTH /
Knowledge: familiarization of future

teachers with General problems,
theoretical and  methodological
foundations  of  higher  school

pedagogy

Abilities: Be able to represent modern
paradigms of higher education, the
system of higher professional
education in Kazakhstan

Skills: analyze and organize work in
the field of higher school pedagogy
Competence: the ability to analyze ,
evaluate and adjust the process and
results of educational activities

OKBITYABIH
QJIicTEMEITIK
Heriznepi/
MeTtoanyeck
K€ OCHOBEI
TIperoIaBaH:
s/

Methodical
Bases of
Teaching

KocinTix morgepai
OKBITY df1icTemMeci/
Meroauka
NPENOIABaHUA
POQUIBHBIX
TUCITUTUINH/
Teaching Methods
of Special
Disciplines

KI1/
KK/
IJI/B
K/
PD
HSC

KPO

MPP
D/
™S
D
5301

30/0/30
/0/55/1
2,5/22,
5

IlpepexBusurrep:
OaxanaBpHaTTHIH apHANBI
HoHAepi
MMocTpexBu3uTTEP:
CBI3BIKTHIK HHTETPAJIIABIK
TeHACYJIePIi Menry
omicrepi
IIpepekBU3UTHI:
CrernnanbsHble
JUCHUIIIINHBI
OakanaBpuaTa
IMocTpexkBU3MTHI:
Mertonpbl perienus
JIMHENHBIX

I[Monuin MakcaThI-MarucTpanTTapasl  OimiM  Oepy
MPOLIECIHIH 3aMaHayu TajanTapbHa coifkec
MareMaruka OOMbIHIIIA MaMaHIAaHABIPbUIFaH MOHIEPAI
THIMJII XKOHE KY3BIPETTI OKBITYFa KETUIIIPY.

KypcThIH Heri3ri Ma3MyHBI 9IicTEMEIIK TaCUIAEpIi, OKY
MPOIIECiH YUBIMAACTHIPY TPHHIUITEPIH 3epaeney/,
OKy KOCHapJapblH d3ipJeyAi, OKy MaTepHajIapblH
JTAfBIHAAY IBI, OKBITYIBIH OCJICEH] )KOHE MHTEPAKTHUBTI
OMICTEpiH KOJNJTAHYAbI, COHIAH-aK CTYICHTTEPIIH
yjirepiMiH Oaranay MeH OakpLiaynbsl KamTuisl. Kypc
COHBIMEH KaTap MekrenTte, JKOO-na Oeliinaik moHaepIi
OKBITY calachlH Oarajiay IbIH 3aMaHay! MeJaroruKajblkK
TEXHOJIOTUSUIAPEI MEH 9IICTEPiH 3epAeeyai KaMTHIbI

Biaimi:
JKOFaphI

Oonamiak  OKBITYIIBLIAPIbI
MEKTeN IeJarornkachlHbIH
JKaJIIBI npoOJiemManapbIMeH,
TEOPUSIIBIK, QIICHAMAJIBIK
HeTi3/IepiIMEH TaHBICTBIPY

Binikriairi: Xorapsr 6inim OepyniH

3aMaHayu napajurmanapbit,
Kazakcrangarbl KOFaphl  KOCIMTIK
OiiM Oepy JKyieciH ycbIHa Oiry

JaFabichl: JKOFapbl  MEKTel
TIe/1arOrUKackl CaJIACBIHIAFbI
HKYMBICTBI Tanaay HKOHE

YUBIMIACTHIPY.




HMHTETPAJIBHBIX
YpaBHEHHUM
Prerequisites: Methods
for Solving Linear
Integral Equations
Post-requisites: Special
undergraduate courses

IIe.m; JUCHUIUIMHBI  COCTOUT B COBCPIICHCTBOBAHWU
MarucTpaHToB K 3((eKTHBHOMY M KOMIIETEHTHOMY
nmpenoagaBaHuI0 CHCIUAIM3UPOBAHHBIX MPEAMETOB I10
MaT€MaTHUKE B COOTBETCTBHUHU C COBPECMCHHBIMU
Tp€60BaHI/I$IMI/I 06paSOBaTeJ'ILHOl"O mnmponecca.
OcHOBHOE COACPIKAHNE KYypCa BKIHOYACT H3Yy4YCHUC
METOANYECKUX MMOAXOMAO0B, MNPHUHIIMIIOB OpraHU3alnn
y4eOHOro Imporecca, pa3paboTKy Y4eOHBIX IUIAHOB,
MOJrOTOBKY Y4eOHBIX MAaTepHajioB, IPUMEHEHHE
AKTHUBHBIX W HUHTCPAKTUBHBIX MCETO0B O6y‘{eHI/IH, a
TAKKEC OLCHKY W KOHTPOJIb YCIICBACMOCTU CTYACHTOB.
Kpr TAKKE€ BKJIIIOYACT HU3YYCHUC COBPCMCHHBIX
eaarorutdycCKux TEXHOJIOTUH | METOAOB OICHKH
Ka4yeCTBa IMperioJaBaHus HpO(bI/IJ'II)HI)IX JUCILIMIIJIMH B
ILIIKOJIE, BY3€.

The purpose of the discipline is to improve
undergraduates to effective and competent teaching of
specialized subjects in mathematics in accordance with
modern requirements of the educational process.

The main content of the course includes the study of
methodological —approaches, principles of the
organization of the educational process, the
development of curricula, the preparation of teaching
materials, the use of active and interactive teaching
methods, as well as the assessment and monitoring of
student progress. The course also includes the study of
modern pedagogical technologies and methods for
assessing the quality of teaching specialized disciplines
at school, university.

Kysiperrisniri: OKy-TopbOue
JKYMBICBIHBIH yzepici MeH
HOTWDKEJIEpIH Tajjiay, Oarajay j>KoHe
Ty3ere Oiy /

3HaHuUsA. O3HAKOMJICHHE OyaylInX
nperogaBaTenei c oomHMH
npoodseMam, TEOPETUYECKUMH,
METOJI0JIOT NIECKUMHU OCHOBaMH
neaaroruku BBICIIEH IIKOJIBI
Ymenusi:  YmMeThb MPE/ICTABIISIT
COBPEMCHHBIC MapaIMIMbl BBICIIETO
00pa3oBaHMsi, CHCTEMY  BBICIIETO
po¢heCCHOHATBFHOTO 00pa3oBaHUs B
Kazaxcrane

HaBbiku: AHAJIM3UPOBATh |
opranm3oBath paboty B  cdepe
MIE€JATOTMKH BBICHIEH IIKOJIBL.
KoMnereHuus: YMEHHUS
AHATN3MPOBATH, OLICHUBATh u
KOPPEKTHPOBATH po1Iece u
pe3yibTar  y4eOHO-BOCITUTATEIBHOM
JEATEILHOCTH /

Knowledge: familiarization of future

teachers with General problems,
theoretical and  methodological
foundations  of  higher  school

pedagogy

Abilities: Be able to represent modern
paradigms of higher education, the
system of higher professional
education in Kazakhstan

Skills: analyze and organize work in
the field of higher school pedagogy
Competence: the ability to analyze ,
evaluate and adjust the process and
results of educational activities




MM 2.
Juddepenun
AJIABIK
TEeHACYIEPIiH
KOCBIMIIIa
OemiMaepi/
JlomomHuTEIH
HBIC I'JIaBbI
nuddepeHia
JIBHBIX
ypaBHEHUI/
Additional
Chapters of
the
Differential
Equations

AWMBIPBIMABIK
HIETTIK eCenTepIiH
TEOPUSACHI

/Teopus
Pa3HOCTHBIX
KpaeBbIX 3a1a4
[Theory of
Difference
Boundary Value
Problems

BIl/
TK/
BJUK
B/
BD
/EC

AShE
T/
TRK

/TDB
VP
5205

15/0/30
10/50/1
50/15

IIpepexkBu3uTTEp:
MaTeMaTUKaJIbIK aHaJIN3
JKOHE CTOXACTHKAJIBIK
aHaIN3
IocTpexkBU3NTTEP:
Jepbec TyBIHIBUTBL

G hepeHIaIbIK
TEHICYJICPIiH KOChIMIIIA
TapayJapsl
IIpepexkBU3HTHI:
MaremaTtuueckuii
aHaN3 |
CTOXaCTUYECKUN aHaIN3
IMocTpekBU3NTHI:
J1OTIOJTHUTENBHBIE TJIaBbI
muddepeHmanbHbIX
YpaBHEHHIA B YaCTHBIX
TIPON3BOIHBIX
Prerequisites:
Mathematical analysis on
manifolds and stochastic
analysis
Post-requisites:
Additional Chapters of
Partial Differential
Equations

MMonnin  MakcaTbl  OpTYpAi  (UBHKAIBIK  KOHE
TEXHHUKAJIBIK npouecTepi MaTeMaTHUKaJIbIK
MoJienblieyie nakaa OonaThlH aWbIpMaIIbLIBIK IIEKTI
ecenTepai IIEmyAiH TEOPHSJIBIK HEeriuepi MeH
OIiCTEpiH 3epTTey.

KypcThIH Heri3ri Ma3MyHBI TiKOYPBHIIITHI, KUCHIK KOHE
KYPBUIBIMIaHOAFaH TOPIIapAarbl eCenTep, CAHIBIK ey
O/iCTepl, COHBIH IIIiHAE aKbIPJIbl AWbIPMAIIBUIBIKTAP
o/licTepl,  aKbIpJIBI  JJEMEHTTEp,  AaWbIPMAIIbLIBIK
CXeMaJapbl )KaHe CaH/IbIK 9/[ICTEeP/IiH TYPaKTbUIBIFbI MEH
MONAITiH Tanmay CHAKTHI 9pTypii auddepeHmrnanast
[IETTIK ecenTep KIacTapblH 3epTTeyai KamTuabpl. Kem
(bazaisl CBIFBIMaTHIH CYUBIKTBIKTHI cy3y
rarcelpMaapsl YIIiH (GU3UKAJIBIK PoLecTep/iH OoiHy
cxemanapsl. T. Kapinemanubiy TpanchepTTiK TCHICYIIEP
PKYHecl YIIiH MOAETbIiK eceli. E-xkybIKTay, MICITiMHIH
Oiperetimiri. Bey cxemanaper. TaceiManmay TeHOeEyi

MeH  bakneit-Jleeeperr TeHmeyi ymiH  Kkabape
ABIPMAIIBUIBIK CXEMAaCHI.
MareMaTuKanblk  (U3UKA  CCEHTEpiH HICTITY TiH

IAJITOpUTMJIEP KELICHIH 9p TYpIIi 9/IiCTEPMEH 3epTTey.
Heanb: Llens MUCHUILIMHBI M3YYEHHE TEOPETHYECKUX

OCHOB M METOJIOB PEIIECHUS Pa3HOCTHBIX KPAaeBbIX 3a/1a4,
KOTOpBIE BO3HUKAIOT B MaTeMaTHYECKOM
MOJIETUPOBAHUN Pa3INIHBIX ¢dusnuecKux "

TCXHUYCCKUX IMTPOIECCOB.

OcHOBHOE coOJiepKaHHE Kypca BKIIOYAET H3yUCHUE
Pa3IMYHBIX KJIACCOB PA3HOCTHBIX KPAeBbIX 3a/1a4, TAKUX
KaK 3a7addl Ha TNPSIMOYTOJIEHBIX, KPHUBOJMHCHHBIX W
HECTPYKTYPUPOBAHHBIX CETKAaX, METOAbI YHCICHHOTO
pemIeHus, BKJIIOYas METONBl KOHEYHBIX pa3HOCTEH,
KOHCYHBIX OJOJICMCHTOB, PAa3HOCTHBIX CXEM, a TaK¥Xe
aHaJIn3 yCTOfI‘IPIBOCTPI u TOYHOCTHU YHUCJICHHBIX
MeTooB. CXeMbl pacmierieHuss 10  (U3UUECKUM
mpoueccaM Uit 3af1ad  QUIbTpaluu MHOTo]azHON
HEC)KMMAeMoi  JKuAKocTH.  MonenpHas — 3aj1ada
T.Kapnemana juisg cucreMbl ypaBHEHHM nepeHoca. E-
ANMpPOKCUMAITUS, €JUHCTBEHHOCTh pemeHus. CXembl
pacmerieHus.  PasHoctHas cxema KabGape st
ypaBHEHHUs NepeHoca u ypaBHeHus: baknes-JleBeperra.
HccnenoBanre KOMIUIEKCA aJITOPUTMOB PEIICHHUS 3,19
MaTeMaTn4ecKod (M3UKKM KOHEYHO pPa3sHOCTHBIMHU
METOJJaAMH.

The purpose of the discipline is to study the theoretical

foundations and methods of solving difference boundary

Binimi: GipiHmi j>koHE eKiHIII pPeTTi
JKAT menry omictepi. JlaFabIchl: xaii
T hepeHITHATIBIK TeHACYIeP/Ii
CaHIBIK dficrieH mmenry skoHe DEMpue
mienry YIniH OarmapiamMa  Kypasbl.
emry smicrepinae KaTeiKTI
AHBIKTANUIBI, JOIAIKTI aHBIKTAHIbI.
Bimikriiiri: xait nuddepeHimanapk
TEHJCYJep MEH JKYHWenepai IIerresi,
3epTTey  YWIIH OChI  OiTIMIEpiH
konmaHaner, KT mrenry 6apeichiHaa
Tajnay *oHE KOPBITBIHIBI Kacaii/ibl,
KT mentyre caHIBIK 9iCTi KOJIAHY
APKBLIBI KaTeJIKTI AHBIKTAY/IBI
MEHTrepe/Ii.

Kysiperriniri: o3 moHmik camaceiaia
MHHOBAIUSIIBIK KBI3METTI

YHBIMIaCTBIpY JaFAbIIaps! /

3nanus: w™eronsl pemenus OHY
MEPBOIO M BTOPOTO  ITOPSIAKOB.
Ymenus: HCIIOJIb30BaTh
BapHALMOHHBIE METObI IPU PELLICHUN
TIPUKIIAHBIX 3ajad. pemaThb
YHCIEHHBIMU METOJlaMH

OOBIKHOBeHHBIE An(DdepeHnnansHbIe
YPaBHEHHUs U COCTABJIATH IIPOrpamMMy
g pemenus Ha OBM. Omnpenenuts
MOTPEITHOCTA  METOJIOB  PEIlCHHS,
OIIPEJICTNTh CTENIEHH TOYHOCTH.

Haspiku: 3HAHUSMHI mpu
HCCIEeI0BAHUN u pelieHuu
KOHKPETHBIX OOBIKHOBEHHBIX
nu(depeHInaIbHbIX YPaBHCHUH U
CHCTEM, BCTPEYAROITUXCS B
Pa3IHYHBIX o0macTsax

€CTECTBO3HAHUS, U C MOMOILBIO ITUX
3HAaHUH ONPENeNUTh MOTPENIHOCTH
MIPUMEHSAEMbIX YHCICHHBIX METOHOB

pemenus O/1Y.
Komnerenmusi: HaBBIKU
OpraHU3aINH WHHOBAIMOHHOU

JACATCIIBHOCTH B CBOEH HpeI[MeTHOﬁ
obmactu /

Knowledge: methods for solving first
and second order odes.

2




value problems that arise in the mathematical modeling
of various physical and technical processes.

The main content of the course includes the study of
various classes of difference boundary value problems,
such as problems on rectangular, curved and
unstructured grids, methods of numerical solution,
including methods of finite differences, finite elements,
difference schemes, as well as analysis of the stability
and accuracy of numerical methods. Splitting schemes
by physical processes for filtration problems of a
multiphase incompressible fluid. T.Carleman's model
problem for a system of transfer equations. E-
approximation, uniqueness of the solution. Splitting
schemes. Cabaret difference scheme for the transfer
equation and the Buckley-Leverett equation.
Investigation of a complex of algorithms for solving
problems of mathematical physics by finite difference
methods.

Ability: use variational methods in
solving applied problems. to solve
ordinary differential equations by
numerical methods and to make the
program for the solution on the
computer. Determine the error of the
solution methods to determine the
degree of accuracy.

Skills: knowledge in the study and
solution  of  specific  ordinary
differential equations and systems
found in various fields of natural
science, and with the help of this
knowledge to determine the error of
the numerical methods used to solve
the ODE

Competence:  organization
innovation in their subject area

skills




Judbdepernmanpik
TeHACYIePIi
ISy iH TOPJIBIK
omicrepi/
CeTouHbIE METO/IBI
petieHust

g hepeHITaTbHBI
X ypaBHEHHIA/

Gird methods for
solving differential
equations

BIl/
TK/
BJUK
B/
BD
/EC

DTSh
TA/
SMR
DU/
GMS
DE
5205

15/0/30
10/50/1
50/15

IIpepexkBu3uTTEp:
MaTeMaTUKaJIbIK aHaJIN3
JKOHE CTOXACTHKAJIBIK
aHamm3
IocTpexkBU3NTTEP:
Jepbec TyBIHIBUTBL

G hepeHIaIbIK
TEHICYJICPIiH KOChIMIIIA
TapayJapsl
IIpepexkBU3HTHI:
MaremaTtuueckuii
aHaN3 |
CTOXaCTUYECKUN aHaIN3
IMocTpekBU3NTHI:
J1OTIOJTHUTENBHBIE TJIaBbI
muddepeHmanbHbIX
YpaBHEHHIA B YaCTHBIX
TIPON3BOIHBIX
Prerequisites:
Mathematical analysis on
manifolds and stochastic
analysis
Post-requisites:
Additional Chapters of
Partial Differential
Equations

IMoHHIH MaKCATBI-TOPJIBI diCTEP/Il KOJAaHa OTHIPHII,
TG GepeHIMaIIbIK TCHACYJICPAl CaHABIK STy IiH
HETI3Tr1 MPUHIIUNTEPI MEH O/IiICTEPIH Urepy.

KypcreiH — Herisri  MasmyHbl  quddepeHnnanbk
TEHACYIEPIIH OPTYpPJi KIACTApBIH, TOP OIICTEpiH
3eprreyni  Kamtunbl. Kypc COHBIMEH KaTap ToOp
omicTepiHiy TYPaKTBUIBIFBIH, ITOIIITIH JKOHE
KOHBEPI'eHIMSACBIH 3€pTTEeyli, KaTelepli Tajiaybl
JKOHE CaHJBIK LICHIMJEPIiH canachlH Oaranay bl
KamTHasl.  Komm moceneciH, apamac —ecenreppi,
mapaboIaIbIK THITET] TEHACYIEpPl )KOHE TiKeJIeH KoHe
WUTEPATUBTI ONICTEpAl INEIIyTe apHAJFaH TOp OMiCiH
KapacTthelpaabl. benricizmepi ansin TacTaynblH Oenrii
Oip perrimiri OoMbIHIIA SJiCTepAl KOJJAHYFa IMKOHE
HakThl (opMmynanap OOWBIHIIA HISNIMAlI ecenTeyre
KOHe JoliekTi oKybIKTaynmap Hormwkecinge CATK
IICTTIMIH adyFa MYMKIHIIK Oepeti.

Hens  TUCHMIVIMHBI-  OBNANCTb  OCHOBHBIMHU
MPUHIUIIAMA W METOJaMH YHCICHHOTO pEIICHHUS
nuddepeHanpHbIX ypaBHEHHH C HCIOJIb30BAHUEM
CE€TOYHBIX METOIOB.

OCHOBHOE coO/iep)KaHUE Kypca BKIIOYAET H3y4YEHUE
Pa3IMYHBIX KIAcCOB MU(PEpeHIMATPHBIX YPaBHEHUH,
cerouHble MeTozbl. Kypc Takxke BKIIOYaeT M3ydeHHe
YCTOHYMBOCTH, TOYHOCTH M CXOAMMOCTH CETOYHBIX
METOJIOB, aHajM3 OIIMOOK M OICHKY KauecTBa
YUCJICHHBIX pelieHuil. PaccmaTpuBaeT MeTo1 CETOK /1Jis
pemenus 3anaun Ko, cMelaHHbIX 33/1a4, ypaBHEHHN
mapaboMMyeckoro THMA, a Tak »JkKe TpsMble ¢
UTEepanuoHHbIe MeTO/IbI. [103BOISIET MPUMEHST METO/IBI
110 TOW WJIM HMHOM NOCIEN0BATENBHOCTH HCKIHOYEHMS
HEU3BCCTHBIX W BBIYUCICHUU PEHICHUA TII10 SIBHBIM
¢dbopmynam u nonyuats perrenue CJIAY B pesynbrare
nocne0BaTeNnbHbIX —mpubmmkenuii. Purpose:  The
purpose of the discipline is to master the basic principles
and methods of numerical solution of differential
equations using grid methods.

The main content of the course includes the study of
various classes of differential equations, grid methods.
The course also includes the study of stability, accuracy
and convergence of grid methods, error analysis and
evaluation of the quality of numerical solutions.
Considers the grid method for solving the Cauchy
problem, mixed problems, parabolic equations, as well
as direct and iterative methods. Allows you to apply

- MHTETPANIBIK TeHACYNIep OoMbIHIIA
OlmiM  amajpl, JarIpUIaHy —OKOHE
oJIapabl Kociou KbI3METTE
naiganaHazasl KaOiaeTTiIir;

- MHTETPANABIK TCHOCYIEPi IIBIFapy
OapBICBIHIA OBl JKYHeIeWIi, OHBIH
MIOPMEHAUTITIH  apTTBIpyFa KaXeTTi
omicTepIi KOJIaHabl;

Kysiperrisniri: T1€/1arOTUKabIK
Gipuecin JKYMBIC icTeyni
YUBIMIACTBIPY JaFIbLIAPHI /

3HaHus: CIIOCOOHOCTh
CaMOCTOSITENIFHO IPHOOPETaTh HOBBIC
3HAHUS o HHTErPaIbHBIM
yYpaBHCHHSIM U HCIIOJIb30BaTh UX B

CBOEH npodeccroHanbHOM
JeATEeIbHOCTH;

- CHOCOOHOCT K  MPUMEHEHHIO
JIOTUYECKOTO " KPUTHYECKOTO

MBIIUICHUS [JIs1 peLeHus mpoliiem;

Ymenust: CHOCOOHOCTh K
MIPUMEHEHHI0  TpodeccHOoHaNbHON
3HAHUI U YMEHUI HA PaKTHKE;

- 0CO3HaBaTh COLIMAIIBHYIO
3HAYIMOCTb cBOCH Oymymeit
npodeccumu, HUMETH BBICOKYIO
MOTHBALINIO K BBIIIOJITHCHHUIO
npohecCHOHATEHON

HaBsbikn: CIIOCOOHOCTB
UCIOJIBb30BaTh  OCHOBHBIC — 3aKOHBI
€CTECTBEHHO Hay4YHBIX IHUCLUIUIMH B
npoeCCUOHATIBHON  JESTEIBHOCTH,
MPUMEHATH METOAbI
MaTeMaTH4eCcKOro aHaM3a u

MOACINPOBAHUSA, TCOPCTUYCCKOIO0 U
OKCIICPUMCHTAJILHOT'O UCCIICIOBAHU.

Komnerennus: HaBBIKU
OpraHM3aIn MEeIarOTHYECKOTO
COTpYJHHYECTBA  (yUUTENb-yUCHUK,
YUUTENb-YUUTENb, YUUTEIb-

poxutens)/

Knowledge:

- the ability to independently acquire
new knowledge on integral equations
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methods for a particular sequence of exclusion of
unknowns and calculation of the solution by explicit
formulas and obtain a solution of SLOUGH as a result
of successive approximations.

and use them in their professional
activities;

Ability

- the ability to use logical and critical
thinking to solve problems; - ability to
apply professional knowledge and
skills in practice; - be aware of the
social significance of their future
profession, have a high motivation to
perform professional activities;
Skills:

- the ability to use the basic laws of
natural Sciences in professional
activities, apply the methods of
mathematical analysis and modeling,
theoretical and experimental research
Competence: organization of
pedagogical skills of cooperation (
teacher-student , teacher - teacher,
teacher - parent)

CBI3BIKTBIK
HUHTETPAJJIBIK
TEHICYJICPIi MICITy
omicrepi /

MeTto1bl peleHus
JIMHEWHBIX
HWHTETPAJIBHBIX
ypaBHEHUi /
Methods for solving
linear integral
equations

BIT/
TK/
BI/K
B/
BD
JEC

SITS
hA/
MRLI
u/
MSLI

6206

30/0/3
0/0/55
12,5/
22,5

IIpepexBusurrep:
JuddepeHman bk
TEHJICYJICP/I Ty TiH
TOPJIBIK QIICTEPi
IMocTpexkBu3NTTEP:
MaruCTPaHTTHIH
FBUIBIMU-3EPTTEY
YKYMBICHI
IIpepexkBU3HTHI:
CeTouHBIC METO/IBI
pemreHus

g hepeHITraIbHBIX
ypaBHEHHIA/
IMocTpekBU3NTHI:
Hayuno-
HCCIIe/I0BaTEIbCKast
paboTa MarucTpaHTa
Prerequisites: Gird
methods for solving
differential equations
Post-requisites:
Processes of
Petrochemistry, Master

Research Scientific Work

IMonHiH MaKcaThI-FbUIBIM MEH TEXHUKAHBIH SpTYpIIi
cajalapblHla KEHIHEH KOJJIAHBUIATBIH  CBI3BIKTHIK
WHTETPABIK TCHICYJIEPAl MCNIyIiH HEeTi3ri amicTepi
MeH Tociniepin 3eprrey. KypcThIH Herisri Ma3MyHBI
OipiHIII JXoHE eKiHII peTTi (penrorapM TeHaeyepi,
Bomprepp TeHmeynepi, CHHTYISPIBIK SApONapel Oap
exiHmi perri  @penronbMm  TEHACYJEpi  CHUSKTHI
CBI3BIKTBIK ~ WHTETPAJIBIK  TEHJCYJIEpIiH  Herisri
TYpJIepiH, coHnaii-ak Mreparms a1icTepiH, KOJIOKaIus
omictepin, l'amepkuH omicrepin, Heiiman omictepim,
®Oypbe omicTepiH XoHE T.0. Koca alFaHAa, ISy
omicTepiH 3epTTey i KaMTHIBI. Bepinren
b hepeHITHAIIbIK TEeHILYJIED OOMBIHILIA
WuTerpanaplk TeHaeyjep Kypa Oimy. MHTerpammbik
TeHaeyepai merry. JIoleKTi )KybIKTay 9/IiCIH KOJIIaHy.
BonpTepp mHTErpaniblk TeHAeyiHiH mmemimi. Jlamiac
Typrenaipyi. AHBIKTaMachl JKOHE HETI3Ti KacHeTTepi.
Jlammnac TypJieHAIpYiH KOJIAaHy.

Lenap OUCUMIUIMHBI - H3y4eHHE OCHOBHBIX METOHOB M
HNOAXOJOB K PEUICHUIO JIMHEHHBIX HWHTErpajbHBIX
yYpaBHEHH, KOTOpblE IIUPOKO TMPHUMEHSIOTCS B
pa3MuHBIX 00NacTsX Haykn M TeXHUKU. OcHOBHOE
COJIep)KaHHe Kypca BKIIOYACT HM3Yy4YEHHE OCHOBHBIX
BUJIOB JIMHEWHBIX HHTETPAJIbHBIX YPABHEHUH, TAKUX KaK
ypaBHeHUst PpenronbMa NepBOro M BTOPOrO Poja,

Bimimi:  xaii  auddepenuumangpik|5
TEHJCYJICp TCOPHUSICHIHBIH  HETi3ri
TYCIHIriH Oineni.

JaFapichl: TCHOCYIIH PETiH, TCHACY
JKYHECIHIH peTiH aHBIKTall aajibl,
JKaImmbel JKoHe JjaepOec mIemriMiaepin

Ta0aabl.

Binikriniri: OipKaIBINTHI
Y3UTiCCI3MIKTI, WHTETPaIIBIK
KHCBHIKTBI, HHTETPAJIIbI MCHTEPe/Ii.
Kysiperrisiri: I€JarOrNKaJIBIK
KBI3MET HOTHKECIHE
KayarKepUIUTKIeH Kapaybl /

3HaHMs. OCHOBHBIE MOHSATHS TEOPUU
OOBIKHOBEHHBIX U PEepeHIIATBHBIX

YPaBHEHHH.

YMeHusI:  ONpENensaTh  IOPSAOK
YpaBHEHUS,  TOPAIOK  CHCTEMBI
ypaBHEHHMH; HaxoAWTh oOmee u
4acTHOE pelIeHus.
HaBbiku: IIPOU3BOJILHBIMU

MIOCTOSTHHBIX, HHTETPAJIbHBIX KPUBBIX,
MIEPBBIX MHTETPAJIAX.
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Including internship and
master thesis

ypaBHeHuss Bousbreppa, ypaBHeHus ~@Dpenrosnbma
BTOPOI'0 poJa C CHHIYJSIPHBIMM sJIpaMH, a TaKkKe
METOAbI pCIICHUS, BKJIFOYasA MCTO/bI HTepaunﬁ, METOAbI
KoJutokanui, meroanl ["anepkuua, meronsl Helimana,
meroasl @Dypbe U Opyrue. YMEHUE COCTaBJIATb
HUHTCTPAJIbHBIC YpaBHCHHUA 10 3aJaHHBIM
g depeHraIbHbBIM YpaBHCHHSAM. Pemenne
UHTETPAIBHBIX ypaBHeHuW. IIpumeHeHune Merona
MOCNIE/IOBATENbHBIX ~ MPUONMKeHud.  Pe3onbBeHTa
MHTErpajbHOro ypaBHeHust Bonbrepa. [IpeobpasoBanue
Jlarmaca. OmnpeneneHne M OCHOBHBIE — CBOICTBaA.
[Iprmmenenne npeobpazoBanus Jlamaca.

The purpose of the discipline is to study the basic
methods and approaches to solving linear integral
equations, which are widely used in various fields of
science and technology. The main content of the course
includes the study of the main types of linear integral
equations, such as Fredholm equations of the first and
second kind, Volterra equations, Fredholm equations of
the second kind with singular kernels, as well as solution
methods, including iteration methods, collocation
methods, Galerkin methods, Neumann methods, Fourier
methods and others. The ability to compose integral
equations according to given differential equations.
Solution of integral equations. Application of the
method of successive approximations. The resolvent of
the Volterra integral equation. Laplace transform.
Definition and basic properties. Application of the
Laplace transform.

KomnereHuusi: OTBETCTBEHHOCTh 3a

pe3yabpTaThl 1e1arorunyecKou
JesaTenbHOCTH /

Knowledge: basic concepts of the

theory of ordinary differential
equations.
Ability: to determine the order of the

equation, the order of the system of
equations; to find General and
particular solutions.

Skills: arbitrary constants, integral
curves, first integrals.

Competence: responsible for the
results of pedagogical activity

Komrurekcri
TaIayIbpIH
ACHUMIITOTHKAJIBIK
amicrepi/
AcCHUMITOTHYECKHUE
METO/IbI
KOMILIEKCHOT'O
a”anmu3a /
Asymptotic
Complex Analysis
Methods

K11/
TK/
UK
B/
PD
JEC

KTA
Al
AM
KA/
ACA

6206

30/0/3
0/0/55
12,5/
22,5

IIpepexBusurrep:
JduddepeHnmanipik
TEHJACYNepAl  IIenrymiH
TOPJBIK oxicTepi
MMocTpexBu3uTTEP:
MAaruCTpaHTTbIH
FBUIBIMH-3€PTTEY
HKYMBICHI
IlpepexkBU3MTHI:
Cetounsle
peuieHus
nuddepeHmanbHbIX
ypaBHEHUH/
IMocTpexkBU3MTHI:

METOIBI

IMonnin MakcaThI-QyHKIMSUIAp MEH MHTETPAIJapablH
MIeKCI3IKTe, OONBICTApIBIH MIeKapachlHIa, COHIAN-aK
KypIem QyHKIUSIApOBIH apHAaBl HYKTeNepi MeH
CBI3bIKTApbIHA JKAaKbIH MIHE3-KYJIKbIH Taljiay YIIiH
KEIICH I Tajiay/Ja ACHMIITOTHKAJIBIK dICTEPIi 3ePTTLY

JKOHE KOJJaHy.
ACHMITOTHKAJIBIK KaTbIHACTap MeH TOpTIN
KaThIHACTaphlH  capajlay  JKOHE  HHTeTparsuiay

KapacTheIpsiiansl. OYHKIUSITAp KITacTapbIMEH OIepatus
MOCEJNIeCiH IIemry, TPaHCUEHAEHTTIK TEHICYIepIiH
ACHMIITOTHUKAJIBIK IICHIIMIHIH €PEKIICTIKTePIH Talaay.
Kamnbutayapl xansinractelpy [lyankape OolibiHIIA
ACUMITOTHUKAIBIK  BIIABIPAYIbl  aHBIKTAy, MOCeJeH]
Jlarmnac xoHe Ditep omiciMeH menry.

Lenpb TUCIMITIMHBI COCTOUT B U3yYCHHUHU U TPUMEHCHUN
ACHMIITOTHYECKAX METOJOB B KOMILJICKCHOM aHaJM3e

Binmimi: 3amaHayn TEOpHAIBIK XKOHE
KOJIIaHOaIb MaTeMaTHKaHbIH
AQHATUTHKAJIBIK apCeHaJbIHA KipeTiH
MIOHHIH HETI3r1 TYCIHIKTepiH Oliei.
Jarnapichl:nepbec  JKOHE  HAKTHI
JKar1albIHIaF bl (hyHKIIMOHAIIBI
AQHAINTHKAJIBIK ~ KO3KapacTel O
eJIer1HEH OTKI3II, SKaUIIIBI
TYKBIPBIMJIAMAChIH HT€pei.
BinmikTiniri: beiine. MubeKkTUBTI,
CIOPBEKHUBTI JKOHE OMEKTUBTI
Oeiinenep. beiiHenep KOMIIO3ULIMSACHI.
Kenmymenep Men  OeliHenepniy
JEKapTTHIK KOOCHTIHIICIH MEHTepe/Ii.
Kysiperrisiri: KOJIIaHOATBI
ecenTeplli  IbIFapy  JaFablIapsl,

6
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Hayuno-
HuccieaoBareiibCKas
pabora mMarucrpaHnTa
Prerequisites: Gird
methods for  solving
differential equations
Post-requisites:
Processes of
Petrochemistry, Master
Research Scientific Work
Including internship and
master thesis

JUIA aHaju3a MoBedeHHs (YHKIWHA W WHTETPaloB Ha
0OCCKOHCUHOCTH, Ha FPaHUIIC 00JIACTEH, a TAaKXKe BOJIU3U
0COOBIX TOYEK ¥ JIMHUI KOMIUICKCHBIX (DyHKIHI.
PaccmarpuBatorcst T epeHIIpOBaHIE U
HUHTCTPUPOBAHUEC ACUMIITOTUYCCKUX COOTHONICHUH H
OTHOIIICHUH nopsaka. Pemenne 3aga4r omnepanuun ¢
KiaccaMu (PyHKIWHA, aHAIN3WPOBAaHHE OCOOCHHOCTEH
ACUMIITOTUYECKOT'O peuicHuA TPaHCIUCHACHTHBIX
ypaBHeHuil. DopmupoBaHue 0000IIEHUS ONpeIeIeHUH
ACHUMIITOTUYECKOTI'O Ppa3I0KCHUA 110 HyaHKape,
peuienue 3anaun MeroaoM Jlamnaca u Ditnepa.

The purpose of the discipline is to study and apply
asymptotic methods in complex analysis to analyze the
behavior of functions and integrals at infinity, at the
boundary of domains, as well as near singular points and
lines of complex functions.

Differentiation and integration of asymptotic relations
and order relations are considered. Solving the problem
of operations with classes of functions, analyzing the
features of the asymptotic solution of transcendental
equations. Generalization formation definition of the
asymptotic Poincare decomposition, solution of the
problem by Laplace and Euler method.

OJIapBIH KbI3MET €TyiHIH THIMALIITIH

Tangay, MEKTEHTep/ae, TEXHUKAJBIK
JKOHE KOCINTIK OKY OpBIHAAPbIHIA
ca0ak Kyprizy /

3HaTh: MpUMEHEHHE MeTo/1a
CIEKTPATbHBIN aHam3
CaMOCOTIPSKEHHBIX OIepaTopoB

YMeHue: ¢ eAUHBIX PYHKIIHOHAIBHO-
AHAJTUTUYECKUX MO3ULIUH
TIEPEOCMBICIIUTh H3BECTHBIE €My B
YaCTHBIX M KOHKPETHBIX CIIydasx

MOHATHS, UPUHIUNGL, (DaKThl U
YCBOMTH WX Hambomee oOmme
(hOPMYTHPOBKH. Hagpiku:
OToOpaskeHUsAMHU. NHBbEeKTUBHBIM,
CIODBEKTUBHBIM M OWBEKTHBHBIM
0TOOpaKEHHEM. Kommo3urusimu
0TOOpaKEHHSI. JlekapToBbIM
MPOM3BEICHUEM MHOXKECTB u
OTOOpaKCHHIA.

KoMmnerenuusi: yMeHHs MNPUMEHSTH
uH()OPMAIIMOHHBIC u
TEJIEKOMMYHHUKAIUOHHbIE
TEXHOJOTMU B  TEJaroru4eckou

JeATeNbHOCTH /
Know: application of the method

spectral analysis of self-adjoint
operators
Ability: to rethink the concepts,

principles, facts known to him in
particular and specific cases from the
unified functional and analytical
positions and to assimilate their most
General formulations.

Skills: Mappings. Injective, surjective
and bijective mapping. Compositions
of the mapping. Cartesian product of
sets and maps.

Competence: the ability to use
information and  communication
technologies in teaching activity;
MM 1.1 HIrypm-JIuyBwin  |KII/  |ShLO 15/0/30 IIpepexBusurrep: Makcatbr: LTypm-JInyBmur ecenrepin Tannay sxone|bimimi: KypcTsig Heri3ri|3
Juddepenu |omnepaTopbIHBIH TK/ |ST/ /0/50/1 OaxayaBpHUATTHIH apHAbI |MIENTy YIIiH KOJJAHBUIATHIH CIEKTPIIK TEOPHSHBIH|TeOpeMaTapbiH Oinemi.
AJJIBIK CIEKTPaIIBI [A/K [STOS 0/15 oH/IEepi HETi3Ti TYXKbBIpbIMIamMaiapbl MeH oficTepin 3eprrey,|JdaFabichl: CBIBBIKTHIK anredpa MeH
TEHJIEYJIEPIiH |Teopusichl/ B/ hL / IocTpekBU3NTTEP: MBICAJIBl,  MEHINIKTI  MOHJEp MEH  MEHIKTI|aHAIMTHKAJIBIK T€OMETPHs €CENTEPIH
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KOCBIMIIIa
Oemimaepi/
JlononHuTEH
HBIC TJIaBBI
nmuddepeHa
JBHBIX
ypaBHeHHH/
Additional
Chapters of
the
Differential
Equations

CrekTpanbHas
TEopHsi oreparopa
Typm-
JInysus/Spectral
Theory of Shturm-
Liouville Operator

PD
/EC

STSh
LO
5302

MaremaTukanbIk
TajigayablH
Macerelnepi
IIpepexkBU3HTHI:
CrennannHbIe
OUCHMIIIINHBI
OaxamaBpuaTa
HOCTpeKBI/lSI/lTBI:
DyHaaMeHTalbHbIE
BOIIPOCHI
MaTEMATUYCCKOI'O
aHaJIku3a
Prerequisites:
undergraduate courses
Post-requisites:
Fundamental Issues
Mathematical Analysis

ipremi

Special

of

byHKuMsIapael  Tady  JKOHE
OIEPaTOPIIAPBIHBIH,  CICKTPIIIK
OJIapAbIH KOJIIAHBLIYbIH 3€pTTEey
Herisri Teopemanapisl KapacTbIpy JXKOHE CIEKTPIIK
TeopusHbI aHbIKTay. llTypM-JInyBMIT TEeHIEYIH XKoHE
TYPIACHIIPY olepaTopiaapbelH 1S 1134 Puman
(dbopMmynanapelH MeHrepy, ITypM-JIyUBHIBIOIH IIeTKi
€CenTepi COHFBI apajiblKTa J>KOHE JKapThUIall OChTE,
KeiOip KalnbUIaHFaH CHEKTPIiK (QyHKUIUsUIAp Typajibl
MaJliMeTTep, CHEKTPIIK ¢byHKIMSIIAp YIIIiH
acUMITOTUKAIBIK (opMyna. Cypak KOOIl CHIIATTay,
HETi3Ti (opMyIamapapl MBFapy.

Ieab: KM3yyeHHE OCHOBHBIX KOHUENIMM KW METOIOB
CHCKTpaHbHOﬁ TEOpUH, MPUMEHACMBIX IJId aHaJIu3a U
pewenust 3amad  lItypma-JImyBwins, Takux Kak
HaxX0XACHUC COOCTBEHHBIX 3HAYEHUH U COOCTBEHHBIX
GyHKIWMHA, W W3YYCHHWH CIHCKTPAIbHBIX  CBOWCTB
onepatopos llITypma-JInyBHILIS ¥ UX DPUITOKEHUN
PaccMoTpeHre OCHOBHBIX TEOpPEM M  OIpPENEICHUHU
creKTpajibHON Teopuu. Pemenue ypasaenuu Illtypma-
JlmyBUIIISL M OIIEpaTOPOB NMpeoOpa3oBaHuUs, BIAJCHUE
¢dopmynamu Pumana, kpaeBoit 3amaum Illtypma-
.HYI/IBI/IJ'ISI Ha KOHCYHOM HWHTCPBAJIC W Ha IIOJYOCH,
HEKOTOPBLIX CBCACHHUU 00 0606HIGHHI>IX CIHICKTPAJIbHBIX
(YHKIHAX,  ACHMITOTHYECKOM  (GOpPMyNBl s
CIIEKTPAJIBHBIX (byHKIHIA. XapakTepu3oBaTh
MIOCTaHOBKY BOIPOCA, BHIBOJUTH OCHOBHBIE ()OPMYJIBI
Objective: to study the basic concepts and methods of
spectral theory used to analyze and solve Sturm-
Liouville problems, such as finding eigenvalues and
eigenfunctions, and to study the spectral properties of
Sturm-Liouville operators and their applications
Consideration of the main theorems and definition of
spectral theory. Solving the Sturm-Liouville equation
and transformation operators, knowledge of Riemann
formulas, the Sturm-Louisville boundary value problem
on a finite interval and on a semi-axis, some information
about generalized spectral functions, an asymptotic
formula for spectral functions. To characterize the
formulation of the question, to derive the basic formulas

Itypm-JInyBusi
KacHeTTEepiH IKoHE

miemeni, KypeTelH OargapiaMachiHaa

ecenTen i

Bimikriiiri: ChI3BIKTBIK JKYyHenepi
JKYBIKTAII IIenry T JKOHE
anMpOKCHMAIUSHBI, JKYBIKTAY bl
KYpyZIbl MEHTrepen.

Kysiperrisiri: OKy-TopbOue
JKYMBICBIHBIH yzepici MeH

HOTWDKEJIEpiH Tajjiay, Oarajay j>KoHe
Ty3ere Oy

YMeHus: OIIPEAeNsITh OCHOBHBIE
mudQepeHatbHbBIe TEOMETPUU U
TOTIOJIOTUH, pa3bupartbcs B
JIOKa3aTeJbCTBAX OCHOBHBIX TEOPEM
Kypca.

HaBbIKH: OCHOBHBIMH ypaBHEHHSIMHU
TEOpUN TOBEPXHOCTEH; IOHATHUSIMHA
TOTIOJIOTHYECKOTO TPOCTPAaHCTBA U
TOITOJIOTUIECKUX CBOMCTB,
TOIOJIOTUYECKOH AKBUBAJICHTHOCTH;

HOHATHSIMH nmuddepeHumpyemMoro
MHOrooOpasus,  (QyHKUMSAIMH  Ha
MHOT000pasuy, KacaTelbHBIMH
MIPOCTPAHCTBAMH, KacaTeIbHBIMH
O0TOOpaKEHISIMA, paHramu
0TOOpaKCHHS

Komnerenuus: yMeHus
aHAIM3UPOBATH, OLICHUBATh u
KOPPEKTHUPOBAThH nporecc u

pe3yabTaTt yqe6H0-BOCHHTaT€HBHOﬁ
JIeATENBHOCTH /

Know: the application of the method
of spectral analysis of self-adjoint
operators.

Ability: to reinterpret concepts,
principles, facts known to him in
particular and specific cases from
single functional and analytical
positions and to understand their most
general formulations.

Skills: Mappings. Injective, surjective
and bijective mapping. Composition
of the display. Cartesian product of
sets and mappings.
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Competence: the ability to analyze ,
evaluate and adjust the process and
results of educational activities

CBI3BIKTHI ©3-031HE
TYHiHzEC eMec
orepaTopiap
TEOPHUSCHI/

Teopust TMHEWHBIX
HECaMOCONPSKEHH
BIX OIIEPaTOPOB/
Theory of Linear
Non-Self-Adjoint
Operators

K1/
TK/
YK
B/
PD
/EC

SOTE
OTK

VTL
NO/
ITLN
SAO
5302

15/0/30
10/50/1
0/15

IIpepexBusurrep:

0akaaBpHaTTBIH apHaHbI

oHIEepi
IMocTpexkBU3NTTEP:
MaremaTHuKaNnbIK
TanaayIblH
Macerenepi
IIpepexkBU3HTHI:
CrennannHbIe
JOUCLMIIJIMHBI
OaxamaBpuaTa
HOCTpeKBI/ISI/ITBI:
CDyHZ[aMeHTaJ'ILHBIe
BOIIPOCHI
MaTEMATHUYCCKOI'O
aHaJin3a
Prerequisites:
undergraduate courses
Post-requisites:
Fundamental Issues
Mathematical Analysis

ipremi

Special

of

MakcaTbl:  CBIBBIKTBIK ~ ©31H-031  OIpIKTipMEHTIH
orepaTopiapMeH OalaHBICTBI HETi3Tl  TEOPHSUIBIK
TYKBIppIMIaMaap MEH OICTepHi 3epTTey IKIHE
oNapApl CHEKTPIIK KacHeTTepAi Tajjayna, THICTI
TeHJEyJep MEH ecenTepii Iuemyae, COHIal-aK
MaTeMaTHKa MEeH (DU3UKaIaFrbl OChI TCOPUSHBIH dPTYPJIi
KOCBIMIIAJIAPBIH 3€PTTEY e KOJIIaHy.

CBIBBIKTHIK ©31H-031 OipiKTIpMEHTIH orepaTopiapIbiH
aHBIKTAMachl MeH KacueTTepi. CBI3BIKTBIK ©31H-031
OipiKTIpMEUTIH ONepaTOPIAPABIH CHEKTPIIK TEOPHSICHL.
ChBIBBIKTHIK ©31H-031 OIpIKTIpMEHTIH OmepaTopiapIbIH
CIIEKTPIIIK KacHeTTepi. CBI3BIKTBIK 031H-031
OipiKTIpMEHTIH oIlepaTopiapMeH TEHAEYJIepal MIemry
omictepi: mremimaep oxictepi, I'puH dyHKIMSIAp,
orepaTopIIapbIH KapThutaid Tontapsl. ChI3BIKTHIK ©31H-
031  OiIpiKTIpMEWTIH  omepaTopiiap  TEOPHSCHIHBIH
KOChIMIIIaNapbl. TYpaKTBUIBIKTHI Tajay jKOHE CaHIBIK
ozicTep: ©3iH-031 OIPIKTIPMEHTIH oOlepaTopiap by
TYPaKTBUIBIFBIH Tajjay, 1IIKI KEHICTIKTepre bIAbIpay
onictepi, KpbutoB aaicrepi, niekapanbsik MHTErpanpiK
TEHACYJICP OMICTepi CHUSAKTHI ©3iH-631 OipIKTIpMEHTIH
OTIepaTOPIIAPMEH €CeNTepAl MICUTYIiH CAaHIBIK d/TiCTepi.
Leas: u3ydeHne OCHOBHBIX TEOPETHYESCKHX KOHIISITIIHH
u METOJIOB, CBSI3aHHBIX c JMHEHHBIMU
HECaMOCOMPSKEHHBIMU orepaTopamH, u ux
MPUMEHEHUN B aHaJM3€ CIEKTPAJIbHBIX CBOMWCTB,
pELICHNH COOTBETCTBYIOIIMX ypaBHEHHH W 3aaad, a
TAKOKe B M3YYCHHH Pa3IMYHBIX HPHIOKCHUH NaHHOH
TEOPUH B MaTeMaTHKe, PH3HKE.

Omnpenenenue u CBOMCTBa JTUHEHHBIX
HECaMOCONPSDKEHHBIX — omepaTopoB.  CrekTpasibHas
TEOpHsl JTMHEHHBIX HECaMOCOIPSHKEHHBIX OMEepaTOpOB.
CrnekrpanbHble CBOMCTBA JIMHEMHBIX

HECaMOCOIPSKEHHBIX ONEepaTopoB. MeEToxbl peleHHs
YPaBHEHHH C JMHEHHBIMH HECaMOCOMPSIKEHHBIMU
oIepaTopaMu: METOABI Pe30JbBEHTH, GyHKIMHU [ 'puHa,
HOJYTpyniel  omepatopoB. [IpmnoskeHuss Teopun
JIUHEWHBIX HECAaMOCOMPSDKEHHBIX OMEepaTopoB. AHAIN3
YCTOMUMBOCTM M  4YMCJICHHBIE METOHBL:  aHAIU3
YCTOMYMBOCTH  HECAMOCOINPSDKEHHBIX  ONEPaTOpPOB,
YHUCIEHHbIE  METOABI  JUIA  pelmIeHus 3a1ad ¢
HECaMOCOIPSKEHHBIMH __ OTIEPaTOpaMM, TaKHe  Kak

bimimi: KHCBIK, KHCBIKTHIK JKOHE
mIMpaTy  TYCIHIKTEPiH, KHUCBIKTap
TEOPHUSACHIHBIH HETI3Tl TeopeMachlH,
OerTep  TYCIHITIH  JKOHE  OHBIH
CHUIATTaMAachIH, OIpiHIII KoHE eKiHIIi
KBaJPaTTBHIK (popMagapabl, I'ayCThIK
JKOHE OpTaIia KUCHIKTHIKTHI OLIEII.

Jarapichbi: T hepeHITHATIIBIK
TECOMETPUS  KOHE  TOMOJOTHUSHBIH
Heri3ri  aHBIKTaMachlH, KYPCTBHIH
HeTi3Ti TeOpEeMacCHIHBIH IoJIeIeHYiH
TaJKbLIAK anajpl.
Binikriniri: Oerrep TEOPHACHIHBIH

HETI3Ti TEHJEYJCePiH, TOMOIOTHSIBIK

9KBHUBAJICHTTLIIKTI, muddepeH-
IHAJIIBIK KenOeiHenep i,
KemOeHHemKTep (YHKIUACHIH,
»KaHama KEHICTIKTI, »KaHama
Ociinenep/i, pasr OcitHeCiH
MEHTIepe/I.

Kysiperrianiri: T1€1arOTUKaJbIK
Oiprecin KYMBIC icTeymi

YHBIMIACTBIPY IaFIbLIaphl /

3HaHUSA: IOHATHS KPUBOH, KDUBU3HBI
U KpY4YeHMs, OCHOBHYIO TeOpeMy
TEOpHHU KpUBBIX; MOHATUS
MOBEPXHOCTU U €€ XapaKTEPUCTHK,
NEepBOl M BTOPOH KBaJpaTHUYHBIX
(dbopm, TaycCcOBOM U CpeTHEH KPUBU3H.
YMmeHusi: omnpenensTh  OCHOBHBIE
nuddepeHraibHble TEOMETPUU U
TOIIOJIOT UM, pa3bupartbcs B
JI0Ka3aTeIbCTBAX OCHOBHBIX TEOPEM
Kypca.

HaBbIKH: OCHOBHBIMH ypaBHEHHUSMU
TEOPUM TOBEPXHOCTEHN; MOHATUSIMHU
TOTIOJIOTUYECKOTO0 TPOCTPAHCTBA U
TONOJIOTUYECKUX CBOMCTB,
TOMNOJIOTUYECKON HKBUBAJIEHTHOCTH;

TTOHATUSAMHU U hepeHIIpyeMoro
MHOTOOOpa3ms,  (QyHKOHAMH  Ha
MHOroo0pasuu, KacaTeJIbHBIMH
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METOJBl PA3JIOKEHUSI Ha IOIINPOCTPAHCTBA, METOIBI
KpeimoBa,  MeTOABl  TPAaHUYHBIX  HMHTErPalbHBIX
YPAaBHEHUM.

Objective: to study the basic theoretical concepts and
methods related to linear non-self-adjoint operators and
their application in the analysis of spectral properties,
solving corresponding equations and problems, as well
as in the study of various applications of this theory in
mathematics, physics.

Definition and properties of linear non-self-adjoint
operators. Spectral theory of linear non-self-adjoint
operators. Spectral properties of linear non-self-adjoint
operators. Methods for solving equations with linear
non-self-adjoint operators: resolvent methods, Green's
functions, semigroups of operators. Applications of the
theory of linear non-self-adjoint operators. Stability
analysis and numerical methods: stability analysis of
non-self-adjoint operators, numerical methods for
solving problems with non-self-adjoint operators, such
as decomposition methods into subspaces, Krylov
methods, methods of boundary integral equations.

[POCTPAHCTBAMH, KacaTeJIbHBIMU
OTOOpaKEHHUSIMH, paHramu
0TOOpaKeHHS

Komnerenumus: HaBBIKH
OpraHu3aun [E1aroruuecKoro
COTpyIHHYECTBA  (YYHTEIb-YUCHHK,
YUUTENb-yIUTEIb, YUHUTEINb-

ponurens)/

Know: the application of the method
of spectral analysis of self-adjoint
operators.

Ability: to reinterpret concepts,
principles, facts known to him in
particular and specific cases from
single functional and analytical
positions and to understand their most
general formulations.

Skills: Mappings. Injective, surjective
and bijective mapping. Composition
of the display. Cartesian product of
sets and mappings.

Competence: organization of
pedagogical skills of cooperation (
teacher-student , teacher - teacher,
teacher - parent)

Jepbec TyBIHIBLIBI
UG hepeHIaIIbIK
TEHICYJIEPIIH
KOCBIMIIIa
Tapaynapbl/
JlomomHUTEILHEIS
TJIaBBI
nubhepeHIaabHbI
X YpaBHEHUI B
YaCTHBIX
TIPOM3BOIHBIX/
Additional Chapters
of Partial
Differential
Equations

BIT/
TK/
BI/K
B/
BD
JEC

DTD
TKT
/IDGD
UChP
/ACh
PDE
5207

30/0/45
/0/60/1
5/30

IlpepexBusurrep:
«MareMaTuKabIK
tanmay 1,2,3,4»
MocTpexkBU3ATTEP:
naepOecC TyBIHIBLTBI
mapaboIabIK,

TG hepeHIaIbIK
TeHeyJIep XKyienepi/
IIpepexBU3ATHI:
«YHucaeHHble METObI
penreHus
OOBIKHOBEHHBIX

i hepeHITraIbHBIX
YPaBHEHUI»
IMocTpeKBU3UTHI:
Cucrembl
muddepeHanIbHBIX
YPaBHEHHUM B YACTHBIX
TIPON3BOIHBIX
apabOoIMYECKOro THITa/

IMonHiH MaKcaThI Op TYPIIi FEUTBIMH JKOHE WHXKEHEPITIK
KOCBIMINIANApAa KOJAAHBUIATBHIH TU(GEpEHIHATIBIK
TEHJCYJIEpl IIeIIyJiH HEFYpJbIM KYpHesdi JKoHe
KETUIIIPUITeH 9IiCTepiH 3epTTey OOJIBIN TaObLIa bl
MarucrpanTrap THIepOOaNIbIK, AUINITHKAIBIK JKOHE
apajac TUNTI TCHACYJep TEOPHSCHIH, COHOal-aK PHTI
omicrepi, [amepkuH omicTepi )KoHE aKBIPIIBI DIIEMEHTTEP
omicTepi CHSIKTBI KypJeii OacTamKbI-IISTKI ecenTepai
urenry dicrepin 3eprreiini. Onap cCoHai-aK ChI3BIKTHIK
eMecC TeHIEYJIep MEH alHbIMAIbI KO3 GHUIIHEHTTEP] Oap
TEHJEYJIEp/l IIEeIIyMeH, COHAal-aK (HU3MKaJarbl OCHI
omicTepIiH KONIAaHBUTYBIMEH TAHBICAIBI

Heanb: Llenap MUCUMILTMHBL 3aKIIIOYACTCS B M3Y4YCHHU
OoJiee CIIOKHBIX M IPOJIBUHYTHIX METOJIOB PEILICHUS
nuddepeHnnanbHbIX ypaBHEHUI B YaCTHBIX
IMMPOU3BOJAHBIX, UCTTIOJIB3YEMbIX B PA3JIMYHBIX HAYYHBIX U
WH)KCHEPHBIX MTPUIIOKEHHSX.

MaructpaHTbl HU3y4aT TEOPHI0 TUIEePOOIHUYECKUX,
AIUIMITUYECKUX M YPABHEHHH CMEUIAHHOIrO THIA, a
TAK)KE METOJIbl PELICHUsI CIIOMKHBIX HAYaIbHO-KPAeBbIX

Binimi: muddepennmanasik Teneynep|S

TEOPUSICHIHBIH ~ HEri3ri  TYCIHITIH
Oineni;

Jlarabichbl: TEHJICY IiH pETiH,
TEHJEYJIEep KyleciHiH peTin

AHBIKTAIBI, JKaNIBl KOHE Haepbdec
MIENTIMIH Tabasbl;
Binikriniri:uaterpanasr

KUCBIKTAP/Ibl, AJFAIIKbl HHTEIPAJIIbI

MeHrepeIi
Kysiperrisniri: I1€J1arOrUKajibIK
Oiprecin JKYMBIC icreymi

YUBIMIACTBIPY JaFIbLIAPHI /

3HaHuUsA: OCHOBHBIC TEOPEMBI Kypca.
YMmeHusi: pemiath 3aJa4M JUHEHHOMN
anreOpbl u AQHATUTHYCCKON
reoMeTpund  MepedyuciieHHble B
porpaMme Kypca.

Hapbixu:
MPUOJTVHKSHHH,

TTOCTPOCHHUS
annpoKCUMalil U
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Prerequisites:
"Numerical methods for
solving ordinary
differential equations»
Post-requisites:

Systems of Partial
Differential Equations of
the Parabolic Type

3aj1a4, TAKUX Kak MeTo bl Putia, metoss! ['anepkuHa u
METOAbI KOHC€YHBbIX DJICMCHTOB. OHI/I TaKXE
O3HAKOMSATCS. C PELUCHUEM HEIMHEHHBIX YPaBHEHUHU U
ypaBHEHHI ¢ IEpeMEHHBIMHU KOd(PHIIMEHTaMH, a TAKXKe
C IPUJIIOKCHUSMU 3TUX METOAO0B B (1)1/131/11(6

The purpose of the discipline is to study more complex
and advanced methods for solving partial differential
equations used in various scientific and engineering
applications.

Undergraduates study the theory of hyperbolic, elliptic
and mixed-type equations, as well as methods for
solving complex initial-boundary value problems, such
as Ritz methods, Galerkin methods and finite element
methods. They will also get acquainted with the solution
of nonlinear equations and equations with variable
coefficients, as well as applications of these methods in
physics.

MPUOIMKEHHOTO PEIICHUs JTNHEHHBIX

CHCTEM.

Komnerenuus: HaBBIKH
OpraHu3aIuu Mearoruyeckoro
COTpYJHHYECTBa  (yUUTENb-yUICHUK,
YUUTEIb-yIUTEIb, YUUTENb-

ponutens)/

Knowledge: the main theorems of the
course.

Ability: to solve problems of linear
algebra and analytical geometriy6
listed in the course program.

Skills: construction of
approximations, approximations and
approximate solutions of linear

systems.

Competence: organization of
pedagogical skills of cooperation (
teacher-student , teacher - teacher,
teacher - parent)

DOyHKIMOHATIBIK-
TG GepeHITHATIBIK
orepaTopiap
TeopusiChl/

Teopus
(hyHKIIMOHATTFHO-
nubhepeHIaabHbI
X OIepaTopoB/
Theory of
Functional-
Differential
Operators

BIT/
TK/
BI/K
B/
BD
JEC

FDO
TK/
VTF
DO/
ITFD
0]
5207

30/0/45
10/60/1
5/30

IIpepexBusurrep:
«IIpepexBU3NTTEP:
«MaTeMaTHuKaIbIK
tanmay 1,2,3,4»
IMocTpexkBu3NTTEP:
JaepOec TyBIHIBLUTBI
napaboabIK

TG hepeHITAIBIK
TeHJIeyJIep Kyitenepi/
IlpepexkBU3NTHI:
«YucrneHHbIe METOIbI
peteHus
OOBIKHOBCHHBIX
nuddepeHmanbHbIX
YPaBHEHUI»
IMocTpekBU3UTHI:
Cucremsl

i hepeHITraIbHBIX
YPaBHEHHUH B YaCTHBIX
IMPOU3BOJHBIX
napaboIMIecKoro Tuma/
Prerequisites:
"Numerical methods for
solving ordinary
differential equations»

IMonniH MaKcaThl OnepaTopiIap TEOPUSICHIHBIH HEri3ri
YFBIMIApPBl  MEH OJIICTEepiH, COHJal-aK oJap/blH
(YHKIMOHAIIBIK- 1P HepeHITUATIBIK TeHJIeYNepl
HIeNIyre KOJNJaHbUTYBIH 3€pTTey OOJIbIT TaObLIabL.
Maructpanrrap  (QYHKIHOHAIABI — OTEPATOPIIApAbIH
HETi3T1 KaCHeTTepiH, COHBIH IIIiHAE KOMIaMIBLUTBIKTEI,
Cl'IeKTpJ'liK TCOPUAHBI KOHC )KapTBIJ'Iaﬁ TOII TCOPHUACHIH,
COH/Iali-aK OCBbl YFBIMJAp/bl apTTa KaJIFaH TEHAEYJep
MeH Bonbreppa uHTErpaniblk TEHJACYJEpiH MLieuryre
KOJIIaHY bl 3epTTeHIi. ConbIMeH Karap,
¢yHKIMOHANAB MU QEpeHIMaNIbK —— TeHACYIePIi
maMaMeH IIemry OMicTepi JKoHEe onapabl  (pu3mKa,
Ouonorusi JkoHe Oacka cajanapAarbl MPaKTHKAIBIK
ecenTepli Menryre KojIaHy 3epTreiie/.

Hean: Llenp AUCHUIUIMHBL 3aKIIOYAETCAd B HU3YUYEHUU
OCHOBHBIX MOHSTHH M METOJOB TEOPHH OIEPATOpPOB, a
TaKXKe UX NMPHIOKEHUH K peIeHHI0 (PyHKIHOHAIBHO-
Qg QepeHIHaTbHbIX YPaBHEHUH.

MaructpaHThbl nu3yqar OCHOBHBIE CBOICTBa
(YHKIMOHATIBHBIX OIIepaTopOB, BKJIFOYast
KOMITAaKTHOCTb, CIEKTPAJIbHYIO TEOPUI0 U TEOPHIO
MOJYTPYII, a TaKkKe MPUMEHEHHE 3THX IOHIATHH K
pEeLICHNI0  YpaBHEHWH  C  3ama3fplBAHUEM U
HHTErpaibHbIX ypaBHeHU BoabpTepprl. Kpome Toro,
nu3yvar METO]IbI MPUOIMKEHHOTO pelIeHust

Binmimi: nuddepernnanasik Teaeyaep
TEOPUSICHIHBIH ~ HEri3ri  TYCIHITiH
Oineni;

Jarabicel: TEHJICYAIH periH,
TEHACYJIep KYHECiHIH pETiH aHBIKTATT,
JKaImmbBl  JKOHE  JepOec  IIemriMiH
Tababl; BinikTiniri:uaTerpanasr
KHMCBIKTap/bl, AJIFAIIKbl HHTETPAJIIbI
MEHTIepe/I.

Kysiperrimiri: o3 moHmik camaceiHaa

MHHOBAIUSIIBIK KBI3METTI
YUBIMIACTBIPY JaFbLIapHI /

3Hanusa: Hccnenosanue
CIEKTPaJIbHBIX XapaKTePUCTUK

JINHEUHBIX OIlIEpaTOpPOB: I'€OMETPUU
CIHEKTpa M €ro OCHOBHBIX YacTew,

CHEKTPAIbLHOMN KpaTHOCTH,
ACHMIITOTUKU COOCTBEHHBIX
3HAa4YEeHUH.

YMenusn: Pemats 3a1aun, CBSI3aHHBIE
c mddepeHanbHbIMU
OIepaTOpaMH.

Haspiku: (0] pomm

I QepeHIHaTbHbIX OIEePaTopoB B
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Post-requisites:
Systems of Partial

Differential Equations of

the Parabolic Type

¢byHKIHOHATBHO- AU (DD EpeHIINATBHBIX YPABHEHUH U X
NPUMEHEHUE K PEIICHUIO MNPAKTHYECKUX 3a7a4d B
(u3nke, OMOJIOTHH U IPYTUX 00IaCTSX.

Purpose: The purpose of the discipline is to study the
basic concepts and methods of operator theory, as well
as their applications to solving functional differential
equations.

Undergraduates study the basic properties of functional
operators, including compactness, spectral theory and
semigroup theory, as well as the application of these
concepts to the solution of lag equations and Volterra
integral equations. In addition, they will study methods
of approximate solution of functional differential
equations and their application to solving practical
problems in physics, biology and other fields.

3agadax C€CTCCTBO3HAHUS, (6]
COOCTBEHHBIX (DYHKIIMSIX.
KOM"ETEHLI,VIH: HaBblKW OpraHn3auunmn
WHHOBALMOHHOW AeATeNbHOCTU B
cBoeli npegmeTHoM obnacTy;
Knowledge: Investigation of spectral
characteristics of linear operators:
geometry of the spectrum and its main
parts, spectral multiplicity,
asymptotics of eigenvalues.

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;
on eigenfunctions.
Competence:  organization
innovation in their subject area

skills

Jepbec TybIHIBUIBI
mapaboITaIbIK

UG hepeHITHaIIbIK
TEHJIeYIep
KyHenepi/
Cucremsl
muddepeHanbEHbI
X YpaBHEHUH B
YaCTHBIX
ITPOU3BOAHBIX
napaboJIMYecKoro
tuna/ Additional
Chapters of
Parabolic Type
Partial Differential
Equations

K1/
TK/
UK
B/
PD
/EC

DTP
DTzh

SDU
ChPP
T/
AChP
TPDE
6303

30/0/45
/15/60

IIpepexBusnTrep:
Jlammmac TypreHaipyi

JKOHE OHBIH KOJIJJaHBLTYHI

IMocTpexBu3uTTEP:
MarucTpaHTThIH
FBUIBIMU-3€PTTEY
HKYMBICHI
IIpepexkBU3NTHI:
[IpeobpazoBanue
Jlannaca u ero
MIpUMEHEHHE
IMocTpexkBU3UTHI:
Hayuno-
HCCIIE/I0BATENbCKAS
paboTa MarucTpaHTa

Prerequisites: " Laplace

Transformation and
Their Application

Post-requisites: Master
Research Scientific Work
Including internship and

master thesis

[onnin makcaTwl-mupPy3uss KOHE IKBUTy Oepy
mporecTepiMeH  OalaHBICTHI  €CeNTepAl  IIEeNryIiH
MaTeMaTUKaIBIK oMiCTepiH YiHpeHy. Marucrpanrrap
napaboiagblK  TEHACYJICP  TCOPHSCHIHBIH  HETI3ri
YFBIMIAphl  MEH  TeopeMalapblMeH,  COHjai-aK
0acTarKpI-1IETKI ecenTep )KaHe apaliac THIITET] ecenTep
CHAKTBI OpPTYpJi ecenTepii IWIemry onicTepiMeH
TaHpicanpl. Omap TeHAEYNepAi CaHABIK MICHTYHiH
afBIPMAIIIBLUIBIK YKOHE HHTETPAJIIBIK 9/IICTEePiH, COHIaM-
aK OCHI OMICTEPAIH HWHXCHEPIIK JKOHE (PHU3HUKAIIBIK
ecenTep/ie KOJAaHbUTYbIH 3€pPTTEeH .

Heab: [UCUMIUIMHBI —3aKJIOYaeTCs B HM3YYEHHH
MaTEeMAaTHYeCKAX METOAOB JUIS pCEHICHUS 3ajad,
CBSI3aHHBIX C TIporieccaMu TUQPPY3UN U TEIUIOTIePEIauH.
MarmuctpaHThl TO3HAKOMSTCS ¢ 0a30BBIMU HOHSITUSIMH U
TEOpeMaMH TEOpUH NapabONMYEeCKUX YypaBHEHHH, a
TaKK€ ¢ METOAaMM PCIICHUA PA3JIMYHBIX THUIIOB 3a/a4y,
TaKMX KaKk HayalbHO-KpaeBble 3aJaud U 3aJa4u
cmenraHHoro Tuma. OHM  W3y4yaT pasHOCTHBIE U
UHTErpajibHbIe  METOABl  YHCJICHHOTO  PEIeHHs
YPaBHEHUI, a TaKKe MPUIOKEHUS ITUX METOIOB B
WH)XEHEPHBIX U (U3MYECKUX 3a/1auax.

Purpose: The purpose of the discipline is to study
mathematical methods for solving problems related to
the processes of diffusion and heat transfer.
Undergraduates will get acquainted with the basic
concepts and theorems of the theory of parabolic
equations, as well as methods for solving various types

Binmimi: OipiHmm xoHE eKiHIN perTi
KAT merrei.

Jarapichl: xait nudQepeHInanIbK
TeHACYJIep/Ii CaHJIbIK oicIicH,
OEMpe wemy ymiH Oarnapnama
kypassl. Hlemry ogicTepine KaTemiKTi
aHBIKTAIl,  JOIMIKTI  aHBIKTaiIbI.
BinikTiairi: xait nuddepenmangpk
TEHACYJIEp MEH >XYHeJepiai MIemim,
3epTTey  YUIH OChI  OLTIMIEpiH
konmaHanel, KT nrenry 6apeichiHaa

TaNgay JKOHE KOPBITBHIHIBI JKacarl,
KAT  memyre  caHmBIK — OMiCTI
KOJIAHBII  KATENMKTI  aHBIKTAYIbI
MEHTepe/Ii.

Kysiperrisniri: T€J1aroruKabIK
KBI3MET HOTHIKECIHE

KayarKkepUIUIKIIeH Kapaysbl /
3unanus: wmeroabl pewenus OJY

MEPBOTO M  BTOPOTO  TIOPSIKOB.
Ymvmenus: HCITOJIb30BaTh
BapHAIMOHHBIE METOIBI TIPH PEIICHUN
NPUKIIAHBIX 3aJad4. pemars
YUCJICHHBIMU METOAaMU

00bIKHOBeHHBIE uddepeHnnanbHbIe
YpaBHEHHUS U COCTABIIATH NPOrPaMMy
i pemerns Ha OBM. Ompenenuts
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of problems, such as initial-boundary value problems
and mixed-type problems. They will study difference
and integral methods of numerical solution of equations,
as well as applications of these methods in engineering
and physical problems.

NOrp€uIHOCTH METOJAOB  PCHICHMA,
ONpCACIIUTL CTCTICHU TOYHOCTHU.

Hasbixn: 3HAHUSAMHU pu
HCCIIeIOBaHUN u penieHuu
KOHKPETHBIX O0OBIKHOBEHHBIX
M QepeHInaTbHbIX YpaBHCHUH U
CHCTEM, BCTPEUAIOIIUXCS B
Pa3IMYHBIX o0macTsx

C€CTCCTBO3HAHUA, U C IIOMOIIBIO 3TUX
3HAHUI OIPCACIINTL TMOTPEIIHOCTHU
MNPUMCHACMBIX YHUCJICHHBIX MCETOOOB

peuieHus.
KoMnereHuusi: OTBETCTBEHHOCTh 3a
pe3yabpTaThl 1e1arorunyecKou

naesTenbHocTH /

Knowledge: methods for solving first
and second order odes.

Ability: use variational methods in
solving applied problems. to solve
ordinary differential equations by
numerical methods and to make the
program for the solution on the
computer. Determine the error of the
solution methods to determine the
degree of accuracy.

Skills: knowledge in the study and
solution  of  specific  ordinary
differential equations and systems
found in various fields of natural
science, and using this knowledge to
determine the error of the numerical
methods used to solve the ODE.
Competence: responsible for the
results of pedagogical activity

WHTerpannubix
orepaTopiap
TEOPHSCHI/
Teopus
MHTETrPAIIbHBIX
oreparopos/
Theory of Integral
Operators

K11/
TK/
TJUK
B/
PD
JEC

I0TK

VTIO

ITIO
6303

30/0/45
/0/60/1
5/30

IIpepexBusurrep:
Jlarutac typneHaipyi
JKOHE OHBIH KOJIJaHbLTYBI
IMocTpexkBU3UTTEP:
MaruCTPaHTThIH
FBUIBIMU-3EPTIEY
JKYMBICBI
IIpepexkBU3HTHI:
[Ipeobpa3oBanne
Jlannaca u ero
IIPUMEHEHHE

Ilonnin MakcaTbl HMHTErpajibl  OIEpaTopiapMeH
OaitIaHbICTHI aprypii ecenTepui LIeNIy 1iH
MaTeMAaTHKAJIBIK 9/IiCTepi MEH TOCUIIEPiH 3epTTey.
[ToHHIH Ma3MyHBI CBI3BIKTBIK JKOHE CBI3BIKTBIK eMec
UHTETPANABIK ~ ONlepaTopiap TEOPHACHIH, OJNapAbIH
KacHeTTepi MEH OIKIKTeNlyiH 3epTTey/Ai KaMTHIbI.
I/IHTeraﬂI[I)IK TCHACYJIEP MCH HUHTETPAJIABIK
orepaTopiapMeH  OaliylaHbICTBI  €cenTepil  LIeury
omicrepi, coHbIH imiHme Wrepamus omictepi, Kuma
omicTepi, WHTETPANABIK TYPJICHIIPY OmicTepi XoHE
OacKaapbl 3epTTENE]I.

Binmimi: nuddepennmanapik Teneyep
TEOPHSCBIHBIH ~ HEri3ri  TYCIHITiH
olimeni;

JlaFapichbl: TEeHCYIiH peTiH,
TEHACYJIep KYHECiHIH peTiH aHBIKTATT,
KaJIbl JKoHe Jepbec  mIenrMiH
Tabapl;

Binikriniri:uarerpanis
KHUCHIKTAp/Ibl, aJFaIliKbl WHTETPaJIbI
MEHTepe/Ii.
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IMocTpeKBH3UTHI:
Hayuno-
UCCIIEN0BATEIbCKAs
pabora MarucrpanTa

Prerequisites: " Laplace

Transformation and
Their Application

Post-requisites: Master
Research Scientific Work
Including internship and

master thesis

WHTerpanapl  omneparopiap TEOPHUSCHIH HMKEMIUTIK
TCOPUACHI, MTOTCHIUAIAAP TECOPUACHI, TMAPOANHAMUKA,
KBAHTTBIK MEXaHHUKa JKOHE 6a01<anapm CHUAKTbI
MaTeMaThka MeH (HM3MKaHBIH OpTYpJl cajajapblHIa
KonmaHyFa Oaca Hazap aynapsuianel. HHTerpamgst
orepaTopiap TEOPHSICHIHBIH OPTYPIi KOCBHIMINATAPHI
3epTTeNyde, MBICANbl, Kepi ecemTep, CHUTHAITapIbI
OH/JICY, KECKIH TCOPHSICHI JKOHE OacKaiap.

].[e.m; JUCHUIIJINHBI N3Yy4YCHUEC MaTEMAaTHYCCKUX
METOJAOB M MOAXOAOB K PCHICHHUIO pa3IMYHBbIX 3adady,
CBA3AaHHBIX C MHTCIPAJIbHBIMHU OII€paTOpaMM.
Coz[epxcaHI/Ie JAUCHUTUIAHBI BKITFOYACT U3YUCHUC TCOPUN
JINHENHBIX U HEJIMHEHHBIX UHTErPAJIbHBIX ONEPATOPOB,
UX CBOMCTB W Kiaccupukanmio. Takxke H3y4aroTcs
METOJIbl PELIEHHUS] UHTETPAJIBHBIX YPaBHEHUM U 3a1ad,
CBA3aHHBIX C MHTETPAJILHBIMU OII€paTOpaMu, BKIIOYAA
METOAbl WUTEpalMil, METOAbl CEUEHUH, METOIbI
HWHTETPaJbHBIX IPEe00Pa30BaHUNA U IPyTHE.

Ocoboe BHUMaHWE YAETSACTCS TPUMEHEHHIO TEOPUH
UHTETPAJbHBIX ONEpPaToOpOB B Pa3lIMUHBIX O00JACTSIX
MaTreMaTUK{ U (U3MKH, TAKHMX KaK TEOpHUsl YIPYrocTH,
TCOpUA MOTCHUHUAJIOB, THUAPOJAMHAMHKA, KBAaHTOBAasA
MCXaHUKa u Apyrue. I/I3yqa10Tc>1 PA3JINIHBIC
MPUIIOKCHUA TCOPUN UHTCTPAIIbHBIX OIICPATOPOB, TAKUC
Kak oOpaTHbIe 3amaun, oOpabOTKa CHTHAIIOB, TEOPHS
U300paKCHHUN U IpyTHE.

The purpose of the discipline is to study mathematical
methods and approaches to solving various problems
related to integral operators.

The content of the discipline includes the study of the
theory of linear and nonlinear integral operators, their
properties and classification. Methods for solving
integral equations and problems related to integral
operators are also studied, including iteration methods,
cross-section  methods, methods of integral
transformations, and others.

Particular attention is paid to the application of the
theory of integral operators in various fields of
mathematics and physics, such as elasticity theory,
potential theory, hydrodynamics, quantum mechanics
and others. Various applications of the theory of integral
operators are studied, such as inverse problems, signal
processing, image theory, and others.

Kysiperrisniri: KOJITaHOaITbI
ecenTeplui  IIbIFapy  JaFabuIapsbl,
OJIap/IbIH KbI3MET €TYiHIH THIMALIIrH
Tajlaay, MEKTCITECPAC, TCXHUKAJIBIK
JKOHE KOCINTIK OKYy OpBIHAApHIHAA
cabax xyprisy /

3nanus: HccnenoBanne
CIICKTPaJIbHBIX XapaKTCPUCTHUK
JINHENHBIX OIlEpaTOpPOB: TI'€OMETPUU
CIICKTpa W €Tr0 OCHOBHBIX qaCTeﬁ,
CHGKTpaJ'ILHOfI KpPAaTHOCTH,
ACHUMIITOTHUKH COOCTBEHHBIX
3HAYEHUH.

YMeHnus: Pemats 3aJ1a4u,
CBsi3aHHBIE C JU(PepeHIHATEHBIME
orepaTopamH.

HasbIku: (0] ponu
I QepeHIHaTbHEIX OIEePaTopoB B
3agadax C€CTCCTBO3HAHUS, (6]
COOCTBEHHBIX (DYHKIIHSIX.
KOMI’[ETCHHHS[: HaBBIKM  PCHICHUA
MPUKIIAAHBIX 3ajaa4, aHaJIn3
3¢ PeKTBHOCTH ux
(YHKIIMOHHPOBaHUS, BBEJICHUSA
3aHATHH B IIKOJIaX, TCXHHUYCCKUX N
npo¢eCCHOHATBHBIX y4eOHBIX
3aBeeHUsIX [

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

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;
on eigenfunctions

Competence: solving skills
applications,  analysis of  the
effectiveness of their operation, the
introduction of classes in schools,
technical and vocational schools
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AHaTUTHKAIBIK
(dhyHKUIMSIIAp
TCOPUACBIHBIH
ipresni Macenenepi/
AKTyanbHblE
BOIIPOCHI TEOPHUHU
AHAIUTUYECKOM
dyHKIIH/
Current Issues of
the Theory of
Analytic Function

KIT/
Iy
PD
TK/
KB/
EC

AFTI
M/
AVT
AF/
CITA

6304

30/0/30
10/55/1
2,5/22,
5

IIpepexkBu3uTTEp:
AWBIPBIMIBIK IIETTIK
€cernTepliH TeOPHUsICh
IHocTpexBu3UTTEP
JuccepTanusimbik
IyMbIc/
IIpepekBU3MTHI:
Teopust pa3HOCTHBIX
KpaeBbIX 3a1a4
IMocTpexkBU3UTHI
HuccepramuonHas
pabora/
Prerequisites: Theory of
Difference Boundary
Value Tasks
Post-requisites:
Dissertation work

MaHHIH,  MaKcaTbl  aHaAUTUKANbIK,  yHKUMANAp
TEOPUACLIHAAFbI  3aMaHaAyM  KETICTIKTepAi  KoHe
onapAblH, MatemaTMka MeH OU3MKaHbIH  3pTypAi
cananapbiHAA@ KONAAHbIIYbIH 3epTTey.

MaHHIH Ma3myHbl Kypaeni aMHbiManbl QyHKuMAnap
TEOPUACBIH, AHANUTUKANDBIK KOHE TFapMOHUKANbIK,
byHKUMANApAbl, MNOTEHUMANAap TEOPUACBIH KaHe
OonapAblH, KacueTTepiH, CoOHAaN-aK, Kasipri TeopuANbIK
XoHe KonpaHbanbl ecenTepai 3epTreyani KamTuabl.
AHanuTUKanblk OYyHKLMANAP TEOPUACbIHAA dPTYpAI
d4icTep MeH Tacingep, COHbIH iWiHAe KOHTypAbl
pedbopmaumanay agictepi, KanablK werepim agictepi,
blKTUManapiK  Teopuacbl  aaictepi  XaHe  T.6.
3epTTenesi.

AHanUTUKANBIK ~ (QYHKIMSUIAD TEOPHSICHIH  caHIap
TEOPUSCHI, TeOMETpHs, (U3NKa KOHE OacKamapsl
CHSKTBHL OPTYpPJl camaiapia KoljaHyFa Oaca Hazap
aymapeuianbl. Puman rumotesacel, Muic maceneci,
[lyankape Mocemeci JkoHe OacKamapel — CHSKTHI
AQHAJMTHKAIBIK (QYHKIUSIIAD TEOPHSCHIHAAFBl ©3€KTI
MOCeIeNiep MEH alllbIK CYpPaKTap 3epTTee .

Heab  IUCHUIUIMHBI  U3YYEHHE  COBPEMEHHBIX
JOCTIKCHUH B TCOPUH aHATMTHYCCKUX (PYHKIHMHA U X
MIPUJIOKCHAN B Pa3IMYHBIX OOJNACTSIX MATEMATHKH U

¢$u3nKH.
CO)Iep)KaHI/Ie JUCIHUTUIMHBI BKITFOYACT U3YUCHUC TCOPUN
byHKIMiA KOMIIIEKCHOTO MIEPEMEHHOTO,

AQHAJMTHYECKUX M TapMOHWYECKHX (YHKIHMH, TEOpUU
IIOTCHIIMAJIOB M HX CBOﬁCTB, a TAaKXXC COBPEMCHHBIX
TCOPCTUUCCKUX u MMPUKJIAIHBIX 3aaad. Taxoxe
N3YyYarOTCsA Pa3JIMIHBIC METOABI U MOAXOAbI B TEOPUHU
aHAJUTHYECKUX GbyHKIWH, BKJIIOYast METO/IbI
neopManud  KOHTYPOB, METOMABI  PE3HIyalbHBIX
BbIYE€TOB, MCTO/IbI TCOPUUN BepOHTHOCTeﬁ " apyrue.
Oco0oe BHHMaHHE yACIACTCA NMPUMCHCHUIO TCOPUUN
AQHAIMTHYECKUX (QYHKIMH B pasJIMUHBIX 00JacTsIX,
TaKUX KaK TEOPHsI YHCEN, TeOMEeTpus, (pU3mKa U qpyTHe.
Wsydatorcss akTyadpHbIE TPOOIEMBI M  OTKPHITHIC
BOIIPOCHI B TEOPUN aHATUTHYECKUX (DYHKIMNA, TAKHE KaK
runore3a Pumana, mnpobirema Mwuuica, mpobiema
[Tyankape u apyrue.

The purpose of the discipline is to study modern
achievements in the theory of analytical functions and
their applications in various fields of mathematics and
physics.

Binimi: muddepernnangsik Teneyaep
TEOPUSICHIHBIH ~ HEri3ri  TYCIHITiH
Oineni;

Jlarapichbl: TEHJICYIiH pETiH,
TEHACYJIEp KYHECiHIH PETiH aHBIKTal
IIBI; JKAIIBI JKOHE nepOec ImemnriMiH
Tabasbl;

BinikTiniri:uaterpanasr
KUCBIKTAp/Ibl, AJFAIlKbl HHTEIPAJIIbI
MeHrepei./

Kyziperrianiri: KOJIIaHOabI
ecemTepai  MIBIFApy  JaFabUIaphbl,
OJIapBIH KbI3MET eTyiHiH THIMALIITIH
Tangay, MEKTEHTepae, TEXHUKAJBIK
JKOHE KOCINTIK OKY OpBIHAaphIHIA
ca0ak Kyprizy /

3HaHusa: Wccnenosanne
CHEKTPAITBbHBIX XapaKTePUCTHK
JUHEHHBIX OIEPaTOPOB: TCOMETPHH
CICKTpa M €ro OCHOBHBIX YacCTEH,
CIIEKTPaJIbHON KPaTHOCTH,
ACUMIITOTUKH COOCTBEHHBIX

3HaucHU. YMeHusi: Pemats 3amaun,
cBs3aHHBIE C AuddepeHInaATEHEIMA

olepaTopamMH.

HaBbiku: O ponn
nuddepeHnanpHbpIX  OMEepaTopoB B
3ajaqax €CTECTBO3HAHUS,; 0

COOCTBEHHBIX (DYHKITHSIX/
KOMHETCHIII/IS[: YMCHUSA TOPUMCHATH
WH(POPMAIINOHHEIC u
TCJICKOMMYHHUKAITUOHHBIC
TEXHOJIOTUHU B nenarornquKoﬁ
JaesTensHocTH /

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

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;
on eigenfunctions.
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The content of the discipline includes the study of the
theory of functions of a complex variable, analytical and
harmonic functions, the theory of potentials and their
properties, as well as modern theoretical and applied
problems. Various methods and approaches in the theory
of analytic functions are also studied, including contour
deformation methods, residual residue methods,
probability theory methods, and others.

Special attention is paid to the application of the theory
of analytic functions in various fields, such as number
theory, geometry, physics and others. The current
problems and open questions in the theory of analytic
functions are studied, such as the Riemann hypothesis,
Mills problem, Poincare problem and others.

Competence: the ability to use
information and communication
technologies in teaching activity;

MareMaTHKaJIbIK
(hU3HUKaHBIH
BapHUAIUSIIBIK
smicrepi/
Bapuanuonnsie
METOJIBI B
MaTeMaTHYEeCKON
¢usuxn/
Variational Methods
in Mathematical
Physics

KIT/
Iy
PD
TK/
KB/
EC

MFV
Al
VMM
F/
VMM

6304

30/0/30
10/55/1
2,5/22,
5

IIpepexBusurrep:
AWBIPBIMABIK IIETTIK
€CeITepliH TEOPHSICHI
IMocTpexBU3UTTEP
Huccepranusiibik
Kymbic/
IIpepexBU3NTHI:
Teopus pa3HOCTHBIX
KpaeBbIX 3a7a4
IMocTpexkBU3UTHI
HuccepranuonHas
pab6ota/

Prerequisites: Theory of

Difference Boundary
Value Tasks
Post-requisites:
Dissertation work

MaHHiH, MmaKcaTbl-QYHKLUMOHANAINBIKTbIH, MUHUMYMbI
Hemece MaKCUMYyMblI npuHUmMni HeridiHge
MaTtemaTunkanbiK GM3nKa ecenTepiH WwewymaiH, agicrepi
MEH TacCingepiH 3eptrey.

M3aHHIH, MmasmyHbl Bapuaumansik ecentep TeEOPUACHIH,
€H a3 opeKeT eTy npuHuMNiH, Pepma NPUHUMAIH,
MaKCMMangbl 3HTPOMUA NPUHLUMNIH KaHe 6acka
npUHUMNTEpAi 3epTTeyai Kamtuabl. Bapuaumanbik
ecenTepai wWewy 3AicTepi, COHbIH, iwWiHAe Puty aaici,
KOMIIOKALLMA SAiCI }KaHEe aKbIpabl 31eMEHTTEp d4ici ae
3epTTeneai.

MateMaTHKaIBIK (H3UKaHBIH CePIMIUTIK TEOPHSCHI,
THJPOJMHAMHKA, ©pIiC TEOPHUSICHl IKOHE KBAHTTHIK
MEXaHUKa CUSKTHI OPTYPJIi cajanapbiHaa Bapuanusibik
omictepii KoigaHyFa ©Oaca Hasap  ayaapbUIajbL
Bapuanusiiblk  omicTepaiH op TYpJii KOCBHIMIIAIaphI
3epTTeNyde, MBICAIBI, OHTAWIBl Oackapy KoHE
WH)XKCHEPUSIAFsl AU3aiH (POPMACHIH OHTANIAHABIPY.
eab TUCHUIUIMHBI U3YYEHHUE METOI0B M MOJXO0IOB K
PEIICHUI0 3a/1a4 MaTeMaTHYECKOW (DU3UKH HAa OCHOBE
NPUHLMIIA MUHUMYMa W MakcuMyma (OyHKIIHOHAJIOB.
Copeprxanue JUCHMILTUHBI BKIIOYAET U3YUEHUE TEOPUU
BApUMALMOHHBIX  3aJa4, [PUHLIMIA HAUMEHBLIETO
nercrtus, npuHuuna depma, npuHUMIA MakKCUMyMa
SHTPOIIMU W JPYIMX IHPUHLMIIOB. TakKe H3ydaroTcs
METOAbl PCIICHUA BapUAallMOHHBIX 3aja4d, BKIIOYas
METO Pl/ITIJ,&, METOA KOJUJIOKAIlMK U METOJ KOHCYHBIX
SJIEMEHTOB.

Ocoboe BHUMAaHHE yaensercs TIPUMEHECHHIO
BAPHALIMOHHBIX METOAOB B Pa3IMYHBIX OOJIACTSIX
MaTeMarniyeckod  (U3UKHM, TaKUX Kak  Teopus

Binimi: nuddepennuanasik Teneyaep

TEOPUSICHIHBIH ~ HETi3ri  TYCIHITiH
oineni;
Jlarapichl: TEeHCYIIH peTiH,

TEHACYJIEp KYHECiHIH PETiH aHBIKTaH
IIBI; JKaNIBI JKOHE JepOec ImerriMiH
Tababl;

Binikriniri:uaterpansl
KHMCBIKTap/bl, AJIFAIIKbl HHTETPAJIIbI
MeHrepeni./

Kysiperrisiri: KOJITaHOaTbI
€cenTepii  IIbIFapy  JaFablIapsbl,
OJIApJIBIH KbI3MET €TYiHIH THIMILIITIH
Taljay, MEKTEeNTepAe, TEXHHKAJIBIK
JKOHE KOCINTIK OKYy OpBIHJIapbIH/IA
cabax xyprisy /

3HaHus: HUccnenoBanme
CTIEKTPATBHBIX XapaKTEePUCTUK
JIMHENHBIX OINEpaTOpPOB: T'€OMETPUU
CIIEKTpa M €ro OCHOBHBIX 4acTel,
CIIEKTPaJIbHON KPaTHOCTH,
ACHMITOTHKH COOCTBEHHBIX
3HadYeHHi. YMeHus. Pemrates 3amaun,
cBs3aHHBIE C auddepeHnInaTbHEIMA

OlIepaToOpaMH.

HaBbiku: O ponu
nuddepeHnanbHbBIX  ONEepaTOpoB B
3ajagax €CTECTBO3HAHUS; 0
COOCTBEHHBIX (PYHKITHSIX/
KomneTeHumsi: yMeHHS NPUMEHSTb
nH)OpPMAITMOHHBIC u
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YHpYrocTu, riApOANHaMHKaA, TCOPUA I0JII 1 KBAHTOBAsL
MexaHuka. M3ydaroTcs  pasiauuHble  IIPWIOKECHHUS
BapUallMOHHBIX METOHOB, TAaKUE€ KaK OINTHUMAaJIbHOEC
yIpaBJIeHUE M ONTUMH3ALUS (OPMBI KOHCTPYKIHH B
TEXHHUKE.

The purpose of the discipline is to study methods and
approaches to solving problems of mathematical physics
based on the principle of minimum or maximum
functionals.

The content of the discipline includes the study of the
theory of variational problems, the principle of least
action, Fermat's principle, the principle of maximum
entropy and other principles. Methods for solving
variational problems are also studied, including the Ritz
method, the collocation method and the finite element
method.

Particular attention is paid to the application of
variational methods in various fields of mathematical
physics, such as elasticity theory, hydrodynamics, field
theory and quantum mechanics. Various applications of
variational methods are studied, such as optimal control
and optimization of the shape of structures in

TECJICKOMMYHUKAIITUOHHBIC
TEXHOJIOTUU B neuarornqecxoﬁ
aesrensHocTH /

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

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;
on eigenfunctions.

Competence: the ability to use
information and communication
technologies in teaching activity;

engineering.
Anre0pa, KII/ |AGLI 30/0/45 IIpepexBusurrep: IMonnin  makcatsl  anrebpa, reomerpusi koHe|bimimi: nnddepentmanapik Teneynep
TEOMETPHS JKOHE iy M/ /0/60/1 KomrurekeTi TanmayasiH |JTOTHKAaHBIH HETI3T1 YFBIMAAPHl MEH 9ICTEpiH, COHAAN- | TEOPHACHIHBIH ~ HETI3ri  TYCIHITIH
norukasbey iprem  |PD FVA 5/30 ACTHUIITOTUKAJIBIK aK oJapAblH FBUIBIM MEH TEXHHUKAHBIH opTYpdi|Oimeni;
Mmoceresepi/ TK/ |GL/ azicTepi. cananapblHia e3apa OaillaHbIChI MEH KOJIAaHbUTYbIH|laFabIchl: TEHJIEYAIH periH,
Oynnamentansueie KB/ |FPA ITocTpexBusutTep 3epTrey. TEHJIeYJIep JKYHECIHIH PeTiH aHbIKTal
Borpocs! anreoper, [EC  |GL Juccepranusiibik [lonHiH Ma3MyHBI TONTap, CaKWHAIAp, OPICTE,|/Ibl; XKaJIbl JXKoHE JepOec MIemiMiH
TEOMETPUH U 6305 KyMbic/ AnreOpalblK KyHenep TeOpHsChIH XOHE alreOpaHbIH|Tadabl;
JIOTUKH/ [IpepexBU3UTHI: Oacka ma HETi3Ti YFRIMAApBIH 3epTreyai KamTumisl |Bimikrimiri:materpanmb
Fundamental ACCHUMIITOTHYECKHUE HduddepeHnnanasl TeOMETPUSHBIH, TOHOJIOTHSHBIH |KHCBHIKTAPIbl, alFallKbl HHTETPaJIbI
Problems in METObI KOMIUIEKCHOTO  [3KOHE ajreOpasiblk IT'€OMETPHUSIHBIH HEri3ri TYCIHIKTEpi|MeHrepemi./
Algebra, Geometry aHau3a. MEH dJIicTepi Je 3epTTeieIi. Kysiperrisiri: KOJITaHOaTbI
and Logic ITocTpexBU3UTHI Jlornka  meHOepinne  (opmanbabl  JIOTMKAHbIH,|€CENTEpl  LIbIFapy  JaFJbUIaphbl,
Juccepranuonnas KUBIHTBIK ~ TCOPHSHBIH  JKOHE  aKCHOMATHKAJIBIK|OJIApJABIH KbI3MET €TYiHiH THIMIITIriH
pab6ota/ TEOPHUSHBIH HET13T1 TEOPHUSIaphI 3ePTTENE]II. Tajnay, MEKTenTepAe, TEXHHUKAIBIK
Prerequisites: Kpunrorpadus, konray Teopuscsl, HHQOpMaTHKA XKOHE |)KOHE KOCINTIK OKY OpBIHIApBIHIA
Asymptotic methods of |1.6. CHSKTBI FBUIBIM MEH TEXHHKAHBIH OpTYpIIi|cabak xyprisy /
complex analysis. cajanapsiHna anrebpa, TEOMETpHs JKOHE JIOTHKaHbI|3HAHUS: UccrnenoBanue
Post-requisites: KOJIJJaHyFa 0aca Ha3ap aynapbuiaibl. CIICKTpPaJIbHBIX XapaKTCPUCTUK

Dissertation work

I_[e.m, AUCHUILVIMHBI U3YYECHHUE OCHOBHBIX MOHATUH H
MCTOO0B anre6p1,1, TEOMETPUHU MU JIOTUKH, a4 TAKKE HUX
B3aMMOCBA3U H HpI/IMCHCHI/Iﬁ B Pa3JIMYHBIX o0actsx
HAYKHW U TCXHUKH.

JIMHEWHBIX ONEPaTOPOB: FEOMETPHU
CIEKTpPa M €ro OCHOBHBIX YacTeH,
CHEKTPAJIbHOMN KpaTHOCTH,
ACHMITOTUKHU COOCTBEHHBIX
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CopneprkaHue AUCIUIUINHBI BKIIOYAET H3Y9eHUE TEOPUU
IpyMI, KOJeI, TIOJeH, ajireOpanyecKux CHCTEM U

JPYTMX  OCHOBHBIX MOHSATHH  anreOpel.  Taroke
HU3y4alOTCS  OCHOBHBIE  IIOHATHS U METOIBI
muddepeHnnaTPHON  T€OMETpUM,  TOMOJOTHH U

anreOpandecKoit TeOMETPUH.

B pamkax JIOTMKM UW3y4arOTCsl OCHOBHBIE TEOPUH
(dbopmanbHOU JIOTHKH, TEOpUN MHO>XECTB "
AKCHOMaTUYECKOU TEOPUH.

Ocoboe BHHMaHHE yneNsieTcsl IPUMEHEHHIO alreOphl,
TeOMETPHU U JIOTUKH B Pa3JIMYHBIX obmacTax HAaYyKHU 1
TCXHHKH, TaKuX KakK KpI/IHTOFpa(bI/ISI, TEOpUa
KOJIHMPOBAaHUs, KOMIIBIOTEpPHAs HayKa U Jpyrue.

The purpose of the discipline is to study the basic
concepts and methods of algebra, geometry and logic, as
well as their interrelation and applications in various
fields of science and technology.

The content of the discipline includes the study of the
theory of groups, rings, fields, algebraic systems and
other basic concepts of algebra. The basic concepts and
methods of differential geometry, topology and
algebraic geometry are also studied.

Within the framework of logic, the basic theories of
formal logic, set theory and axiomatic theory are
studied.

Particular attention is paid to the application of algebra,
geometry and logic in various fields of science and
technology, such as cryptography, coding theory,
computer science and others.

3HadYeHHi. YMeHusl. Pemats 3amaumn,
CBsi3aHHBIE C JU(depeHHaATEHBIMU

olepaTopamH.
HaBbikn: O ponu
M QepeHIHaTbHbIX OIEePaTopoB B
3ajagax €CTECTBO3HAHUS; 0

COOCTBEHHBIX (PYHKITHSIX/
KomnereHnuusi: yMeHHs HpPUMEHAThH
uH(OpMaLMOHHbIE u
TCJIICKOMMYHHUKAIUOHHBIC
TEXHOJIOTHH B He,[larOFH‘IeCKOﬁ
esTeabHOCTH /

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

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;
on eigenfunctions.

Competence: the ability to use
information and communication
technologies in teaching activity;

Kenmymrenikrep K1/ |KT/ 30/0/45 IIpepexBusurrep: IMonHiH MaKcaThI-KONIMYIICICPAiH KACHCTTEPiH koHe | BiiMi: KHCBIK, KHCBHIKTBIK JKOHE
TEOPHSCHI/ TK/  |TM/ /0/60/1 Komrurekeri TanmayasiH |oJapAplH MaTeMaTHKa MEH KOCBHIMINANAPABIH OPTYPIi|MIUpaTy  TYCIHIKTEpiH, KHUCBHIKTap
Teopus Aa/K (TP 5/30 ACTHITTOTHUKAIIBIK caylaapbIH/Ia KOJMIAHBUTYBIH 3ePTTEY. TEOPHUSACHIHBIH HETI3rl TeopeMachlH,
MHOTO4JICHOB/ B/ 6305 axicTepi. IlonHiH  Ma3MyHBl  KOINMYIIENEp  TECOPHUSCHIHBIH|OETTEp  TYCIHIMH  JKOHE  OHBIH
Polynomial Theory |PD [MocTpexBusuTTEep K03 dULKEHTTEP], A9pexkeci, TaMbIpiiapbl, OOJITIIITEP] |CUIaATTaAMaChIH, OIPIHIII KOHE eKiHII
/EC Juccepranusibik JKOHE KOIMYLIeIep IiH 0acKa KacueTTepl CUSIKThI HET'i3ri [KBaApaTThIK (opManap/pl, TayCThIK

KyMbic/ YFBIMIAPHIH 3€PTTEY i KAMTHIBI. JKOHE OopTalla KUCHIKTBIKTHI Oites.
[IpepexBU3UTHI: Tennmeynepni 1renry omicTepi, WHTEPHOISIUSIBIK| JaFapichl: G hepeHITHaIIbIK
AcCUMNTOTHYECKHE Kenmymenepai Kypy ’KoHe KOIIMYIIEIepre HETi3/I€ITeH [TEOMETPHUSl  KOHE  TOHOJIOTHSIHBIH
METOJIBI KOMITJIEKCHOTO  |7)KYBIKTAY OICTEpi A€ 3epPTTEeNy Ie. Heri3ri  aHBIKTaMachblH,  KYPCTBHIH
aHanu3a. Maremarukanslk ~ (u3uKa,  caHmap  TEOPHSICHL [HETi3ri TEOPEMaChIHBIH JJIENICHYIH
[ocTpexBU3UTHI KOMOHMHATOpUKa KOHE Oacka caJlaJlaparbl | TAJIKbLIaN anajpl.
HuccepranuonHas KeIIMYIIeiep TEOPHCHIHBIH KOChIMIIaNapbiHa epekiie|bimikrimiri: Oerrep TeopusCHIHBIR
pabota/ Hazap aymapbuanpl.  ATam  aiiTKaHma, (pHU3HKa,|HETi3ri TEeHIEYNEpiH, TOIMOJIOTHSIIBIK
bIkTUManapIK TEOpHWACH JKoHE Oacka cajamapIarbl|dKBUBAICHTTUTIIKTI, nuddepen-
MoceJleNiep/li  IIemyAe  KEeHIHEH  KOJJIAHBUIATHIH | [IHAJIBIK KemoeHenepi,
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Prerequisites:
Asymptotic methods of
complex analysis.
Post-requisites:
Dissertation work

Jlexxannpa, YeOwimeB skoHe Jlareppa kemmyrenepi
3epTTenyae.

Ilesb AMCUMILUINHBI - U3yYEHHUE CBOWCTB MHOTOWJIEHOB
Y UX MPUMEHCHHUU B Pa3IMYHBIX 00TACTIX MATEMATUKU
Y IPUIOKEHUH.

ConmepxaHue  IUCHUIUIMHBL  BKIIOYAaeT  HM3yUCHHE
OCHOBHBIX TOHSATHHA TEOPUH MHOTOWICHOB, TAKMX Kak
K03(h(ULNEHTHI, CTENEHb, KOPHH, NEIUTENIN U IPOYUe
CBOMCTBA MHOTOWICHOB.

Taxoxe HU3y4YaroTCa MCTOJAblI PCUICHUA ypaBHeHHﬁ,

MNOCTPOCHUA HMHTCPHOINUOHHBIX MHOIOYJICHOB H
AlIIPOKCUMAIIMOHHBIX MCETOJ0B Ha OCHOBEC
MHOT'OYJICHOB.

Ocoboe BHMMaHHE YyIENSETCsl MPUIOKEHHUSIM TEOPUU
MHOTOWIECHOB B 00JIACTSX MareMaTH4ecKoil (H3MKH,
TEOpUH YHCell, KOMOMHATOPUKE U NpYyrux obnactsx. B
YaCTHOCTH, H3y4aroTCs MHOI'OYJICHBI Hen(aHsza,
UYeoOrmieBa u Jlareppa, KOTOpBIE IMTHPOKO MPUMEHSFOTCS
B pelIeHWH 3a1ad (U3WKH, TEOPUH BEPOSITHOCTEH M
JIpyTUX 00IacTsIX.

The purpose of the discipline is to study the properties
of polynomials and their applications in various fields of
mathematics and applications.

The content of the discipline includes the study of the
basic concepts of the theory of polynomials, such as
coefficients, degree, roots, divisors and other properties
of polynomials.

Methods of solving  equations,  constructing
interpolation polynomials and approximation methods
based on polynomials are also studied.

Particular attention is paid to applications of polynomial
theory in the fields of mathematical physics, number
theory, combinatorics and other fields. In particular,
Legendre, Chebyshev and Laguerre polynomials are
studied, which are widely used in solving problems of
physics, probability theory and other fields.

KOIOeHHETKTep (YHKIHSCHIH,
»KaHama KEHICTIKTI, »KaHama
Oelinenep/i, pasr OcitHeCciH
MeHrepei /

Kyziperrianiri: OKy-TopOue
YKYMBICETHBIH yaepici MeH

HOTIDKENIEpiH Tajnay, Oaramay »KoHE
Ty3ere Oy

3HaHuUs: IOHATUS KPUBOH, KDUBU3HBI
W KpY4YEHHs, OCHOBHYIO TeOpemy
TEOPUH KPHBBIX; TIOHSTHS
MOBEPXHOCTH M €€ XapaKTepUCTHK,
NEepBOMl M BTOPOH KBaJpaTUUYHBIX
(dbopM, rayccoBoii M cpeiHel KpUBU3H.
YMeHusi: omnpenensitb  OCHOBHBIE
muddepeHnManbHbple  TEOMETpUH U
TOIIOJIOTHH, pazoupaTbcs B
JI0Ka3aTeNbCTBaX OCHOBHBIX TEOpEM
Kypca.

HaBbIKkH: OCHOBHBIMU ypaBHEHUSIMU
TCOpUU HOBCpXHOCTeﬁ; MOHATUAMU
TOIOJIOTUYECKOTO TPOCTPAHCTBA U
TOTIOJIOTHYECKUX CBOHCTB,
TOTIOJIOTHYECKOW  SKBUBAJICHTHOCTH;

TTOHATHSAMHU g hepeHIIpyeMOoro
MHOroo0Opaszusi,  (QYHKIMSIMH  Ha
MHOT000pa3uH, KacaTeabHbIMU
MIPOCTPAHCTBAMH, KacaTelbHbIMH
OTOOpaKEHHUSIMH, paHramu
oToOpakeHus1/

Komnerenuus: YMEHUs
AHAJIU3UpPOBAaTh, OLICHUBATh u
KOPPEKTHPOBAThH npotiecc u

pe3yiapTar  y4eOHO-BOCIUTATEIBHOM
nearenbHocty /

Know: the application of the method
of spectral analysis of self-adjoint
operators.

Ability: to reinterpret concepts,
principles, facts known to him in
particular and specific cases from
single functional and analytical
positions and to understand their most
general formulations. Skills:
Mappings. Injective, surjective and
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bijective mapping. Composition of the
display. Cartesian product of sets and
mappings.

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

MarteMaTHKaJIbIK
TaNIayaslH ipremi
Macenenepi/
®dyHIaMeHTaTbHBIC
BOTIPOCKI
MaTeMaTHYECKOTO
a”anu3a /
Fundamental
Questions of
Mathematical
Analysis

KI1/
TK/
VK
B/
PD
/EC

MTI
M/
FVM
Al
FIMA
5306

30/0/30
/0/55/1
2,5/22,
5

IIpepexBusurrep:

[ typm-JInyBuib
OICPATOPBIHBIH
CIEKTPaJIJIbl TEOPUACHI
IMocTpexBHU3UTTEP:
Konmganbansl meTTik
ecenTep
IIpepekBU3UTHI:
CriexTpanbHas Teopus
omneparopa IlItypm-
JlnyBusist
IMocTpekBU3UTHI:
IIpuknaanbie KpaeBble
3aJaun

Prerequisites: Spectral
Theory of Shturm-
Liouville Operator
Post-requisites: Applied
Boundary Value Tasks

ITonnin MaKcaTbl FBUIBIM MEH TEXHUKAAAFbl KONTEreH
Mocenenepni  Iemryre  KakerTi  MaTeMaTHKaibIK
TaJIayIblH HET13T1 YFbIMIaphl MEH SJIICTEPIH 3epTTey.
[ToHHIH Ma3MYHBI OJIIIIEM KOHE HMHTErpall TCOPHSICHIH,
(YHKIMOHANABIK — TalIayabl, T hepeHITHATITBIK
KapTamapapl SkoHe auddepeHIHanIbK TeHISYIep
TEOPHSCHIH 3ePTTCYAl KAMTH/IBI.

MaTeMaTHKaIBIK ~TalAayAblH ipreii TeopeMalapel,
MBICANBI, TU(PPEPESHINATIBIK TECHACYICPIl STy IiH
6ourybl MeH Oipereiistiri Typaibsl TeopeManap, KachbIpblH
(yHKIMS TeopeMackl, Katapjiap MEH WHTETpaap/IbiH
KOHBEPTCHIIUSCHI TYPaJIbl TeOpeMaliap Ja 3epTTeieIi.
MateMaTHKaIBIK Tanaayasl MaTeMaTHKaIbIK (QHU3HKa,
bIkTrManablK TEOpUSACHI, OHTAMIAHABIPY MKOHE FHUIBIM
MCH TEXHUKaHBIH Oacka caiajgapbiHia KOoJJaHyFa Oaca
Hazap aynapbuUiajbl.

Lens AWCHUIUTMHBI M3YYCHUE OCHOBHBIX MOHATHI WU
METOJ0OB MAaTeMaTHYECKOI'0 aHallh3a, HeO0OXOIUMBIX
JUIA pPEIICHHS IMUPOKOTO Kpyra 3ajad B HayKe H
TEXHUKE.

ConeprxaHue AUCIUILIMHBI BKIIOYAET U3YUCHUE TCOPUU

Mepbl M HMHTErpaya, (QYHKIMOHAIBHOTO aHaju3a,
muddepeHIMpyeMBbIX  OTOOpaXeHMH W TEOpHH
mddepeHInanbHbIX YpaBHEHU.

Taxxe wm3y4aoTcs  (yHAAMEHTAIBHBIE  TEOPEMBI

MATEMAaTUYICCKOTO aHalin3da, TaKhWE€ KaK TCOPEMBI O
Cyme€CTBOBaHUHN u CAUHCTBCHHOCTH peuicHus
muddepeHnnanbHbpIX YpaBHEHUH, TeopeMa O HEsBHOU
(YHKIMH, TEOPEMBI O CXOJMMOCTH PSIIOB M HHTETPAJIOB.
Buaumanne yaciadeTcsa NpuMEHCHUIO MaTEMAaTU4Y€CKOIo
aHalM3a B 3aJjadaX MaTeMaTHYeCKOW (H3UKH, TCOPHU
BEPOSATHOCTEH, ONTUMHU3AINH U JPYTUX 00JIACTAX HAYKH
1 TCXHHUKHU.

Purpose: The purpose of the discipline is to study the
basic concepts and methods of mathematical analysis
necessary to solve a wide range of problems in science
and technology.

The content of the discipline includes the study of the
theory of measure and integral, functional analysis,

BiniMi: KHCBIK, KHCBIKTBIK JKOHE
mmpaTy  TYCIHIKTEpiH, KUCHIKTap
TEOPUSICHIHBIH HETI3rl TeopeMachlIH,
OerTep  TYCIHIMIH  JKOHE  OHBIH
CUIATTaMAaChIH, OIpIHIII XOHE CKIHIII
KBaJPaTThIK (opMasiap/ipl, TayCThIK
JKOHE OpTaIla KHCHIKTBHIKTHI O1Iei.

Jarapichi: TG depeHITaIIbK
TEOMETPUSl  JKOHE  TOIOJIOTHSHBIH
HETi3rl  aHBIKTaMachlH,  KYPCTBIH
HETI3r TeopeMachIHBIH JAJeNAeHYiH
TaJIKbLIAH IIBI.
BinmikTigiri: Oerrep TEOPUACHIHBIH

HETi3Ti TeHJEYJepiH, TOIOIOTHSIBIK

SKBUBAJICHTTUTIKTI, muddepen-
LUAJJIBIK Keroelinenepai,
KernOeiHeiKkTep (YHKIMSACHIH,
JKaHama KEHICTIKTI, JKaHama
Oelinenepi, panr OeifHeciH
MEHTepe/Ii.

Kysiperrisniri: OKYy-TopOme
YKYMBICBIHBIH yzepici MeH

HOTWKEJEPIH Tanjay, Oaranay »KoHe
Ty3ete Oury/

3HAHMA: TIOHATHUS KPUBOH, KPUBU3HBI
U KpYYeHHs, OCHOBHYIO TEOpeMy
TCOpUU KPUBBIX; IIOHATHA
MOBEPXHOCTH U €€ XapaKTePHUCTHUK,
NEPBOM M BTOPOM KBaJpAaTUYHBIX
(dopM, rayccoBoii M cpeHel KpUBU3H.
YMeHusi: OIPEAENsITh OCHOBHBIE
muddepeHIraTbHbBIe TEOMETPUH U
TOTIOJIOTUH, paszouparbcs B
JI0Ka3aTeIbCTBAX OCHOBHBIX TEOpEM
Kypca.

HaBbIkH: OCHOBHBIMH ypaBHEHHSIMHU
TEOpUN TOBEPXHOCTEH; MOHATHUSIMHU
TOTOJIOTHYECKOTO TPOCTPAaHCTBA U
TOITOJIOTUUECKUX CBOMCTB,
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differentiable maps and the theory of differential
equations.

Fundamental theorems of mathematical analysis are also
studied, such as theorems on the existence and
uniqueness of solutions to differential equations, the
implicit function theorem, and the convergence
theorems of series and integrals.

Attention is paid to the application of mathematical
analysis in problems of mathematical physics,
probability theory, optimization and other fields of
science and technology.

TOTIOJIOTHYECKOM OKBHUBAJICHTHOCTH,

HOHATHSIMU mddepeHumpyemMoro
MHOrooOpaszusi,  (QYHKUMSIMH  Ha
MHOroo0pasuu, KacaTelbHBIMH
IIPOCTPAHCTBAMH, KacaTeIbHBIMH
OTOOpaKEHHUSIMH, paHraMu
0TOOpaKeHMSL.

Komnerenuus: yMeHUs
aHAJIU3UPOBATH, OLICHUBATh u
KOPPEKTUPOBAThH nporecc u

pe3ynmpTaT  yd4eOHO-BOCTIUTATEIHHOMN
esTeabHOCTH /

Knowledge: the concepts of curve,
curvature and torsion, the main
theorem of the theory of curves; the
concept of the surface and its
characteristics, the first and second
quadratic forms, Gaussian and mean
curvatures.

Ability: to determine the basic
differential geometry and topology, to
understand the proofs of the main
theorems of the course.

Skills: basic equations of surface
theory; concepts of topological space
and topological properties, topological
equivalence; concepts of
differentiable variety, functions on
variety, tangent spaces, tangent maps,
map ranks.

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

AprymeHri
ayBITKbIFaH

TG hepeHITHAIIBIK
TEeHACYIEPIiH
CHEKTPAJIIbI
Kacueri/
CrnexTpanbHas
CBOICTBA
muddepeHansHbI
X YpaBHEHUH C
OTKJIOHSIFOLIIMCSI
apryMeHToM /

KI1/
TK/
YK
B/
PD
JEC

AAD
TSK/
SSD
UOA

SPDE
DA
5306

30/0/30
10/55/1
2,5/22,
5

IIpepexBusurrep:
Itypm-JInyBuiuib
OIEepPaTOPBIHBIH
CIEKTPAIIbl TEOPUSCHI
IMocTpexkBU3UTTEP:
Konman6ansl meTTik
ecenTep
IIpepexBH3UTHI:
CrnexrtpanbHas TeOpUs
oneparopa Ultypm-
JlnyBuiuist
IlocTpeKBH3UTHI:

IMonnin MaKcaTbI-aybITKy apryMeHTi 0ap ChI3BIKTHIK
T GepeHIMaIIbIK TCHACYICPII NICIIYIIH CIECKTPIIIK
KacHeTTepl MEH 9JIICTePiH 3epTTey.

[MonHiH MasMyHBI IuQEpeHIHAIIBK TEeHACYIEPIi
IICTTYIiH HETi3Ti YFRIMAApPBl MEH OICTEpiH, MBICAIIEI,

TacRIMaiay  OmIepaTopiapel,  memimaep, Oemy
TEOPUSICHI JKoHe OacKa oicTep/i 3epTTey Al KaMTHUIbI.
Byn TeHmeynepiiH CHEKTPIiK KaCHETTEpi, COHBIH

imiHAe menriMHiH 00Jybl MeH Oipereiiri, CrieKTpiik
(GYHKIHS MEH CIEKTPIK 3JeMEHTTepAiH KacHheTTepi
JKQHE OJIapAbl ICBHAHTTHI apI'yMEHTI 0ap AMHAMHKAJIBIK

Binmimi: Bapuausuisik ecenTeynepain
poJIi MEH TYpJIi 00JIBICTApAa KOJIaHY
MYMKIHAIrH Oineni.

Jarapichl: KommaHOAnbl ecenTepi
IIeNTy YIIH BapHAIMUIBIK SIicTepIi

KOJIZIAHA/IBL.
Binikriniri: BapHUALUIBIK
ecenreyjep MEH THIMII Oackapy

o/icTepi MeH TYCIHIKTepiH MEHIepe/i.
Kysiperrisiri: KOJIIaHOATBI
ecenTepAi  IObIFApy  JaFAbLIaphbl,
OJIAPJBIH KBI3MET eTYIHIH THIMIUIITTH

5
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Spectral Properties
of Differential
Equations with
Deviating
Arguments

IIpuxnannbie KpaeBbie
3aJa4yu

Prerequisites: Spectral
Theory of Shturm-
Liouville Operator
Post-requisites: Applied
Boundary Value Tasks

KYHenepai MaTeMaTHKaJbIK MOJIENbICY ecenTepinae
KOJIJJaHY 3ePTTEIeI.

OHTaiisibpl Oackapy ecenrtepi jkoHe OacKalapbl CHUSKTHI
HaKTHI €CenTep/i enry/ie CIeKTPIIiK TEOpHsl dIiCTEepiH
KOJIJaHyta €pCKIIC Ha3ap ayAapblila/ibl.

HeJIb AUCHUIVIMHBI - HW3YYCHHUE CHEKTPAJIbHBIX
CBOWCTB u METOJIOB pelieHus JIMHEUHBIX
nuddepeHnanbHbBIX ypaBHEHHH C  OTKIIOHSIOIIUMCS
apryMeHTOM.

Co,uepmaHI/Ie JUCHUIIIINHBI BKJIOHACT HN3y4YCHUEC
OCHOBHBIX MOHATHH u METOAOB peaicHus
muQepeHINaTbHbIX yYPAaBHECHANH C OTKIIOHSIOIIAMCS
apryMEHTOM, TaKuX KakK OIlepaTopsl IIepeHoca,
PE30JILBEHTLI, TECOPpH paCHICIVICHUSA U IPYTU€ MCTObI.
Taxxe wW3y4yarOTCs CIEKTpaJbHblE CBONCTBA 3THUX
ypaBHeHHﬁ, BKJIrO4asda CYIIECTBOBAHHUC u
CANHCTBCHHOCTb PCIICHUS, CBOMCTBA CHGKTpaHLHOfI
(I)YHK]_[I/II/I N CIICKTPAJIbHBIX DJJCMCHTOB, a TaKKE HUX
TIPUMEHCHUA B 3agadax MaAaTEMATUYECCKOTO
MOJCIUPOBAHUA JUHAMHWYCCKUX CUCTEM C
OTKJIOHAIOHIUMCS apryMCHTOM.

Oco0oe BHUMaHUE yaendaercss NpuMEHCHHUIO MCETOI0B
CHGKTpaJ'IBHOﬁ TCOPUU B PCHICHUN KOHKPCTHBIX 3a/a4v,
TaKUX KaK 3aJa4d OINTUMAJIbHOI'O YIIPABJICHUA U
JIpyrue.

Purpose: The purpose of the discipline is to study
spectral properties and methods for solving linear
differential equations with a deviating argument.

The content of the discipline includes the study of basic
concepts and methods for solving differential equations
with a deviating argument, such as transfer operators,
resolvents, splitting theory and other methods.

The spectral properties of these equations are also
studied, including the existence and uniqueness of the
solution, the properties of the spectral function and
spectral elements, as well as their applications in
problems of mathematical modeling of dynamic systems
with a deviating argument.

Particular attention is paid to the application of spectral
theory methods in solving specific problems, such as
optimal control problems and others.

Tanjay, MEKTenTeple, TEeXHUKAJbIK
JKOHE KOCINTIK OKY OpBIHAAPbIHIA
cabax xyprizy/

3nanus: OCHOBHBIC TOHSITHSI
JMCIUTUTHHBI, OIpe/IeNICHUsI
OCHOBHBIX TOHATHH BapHaIllMOHHOTO
HCYHUCIICHUS.  YMeHMs:  pelaTh
JINHENHBIE UHTErPaJIbHbIE YPAaBHEHUS
c IIOMOIIIBIO JINHENHBIX
npeoOpa3aBaHuii.

HaBbikuM: OCHOBHBIMH  3aJa4aMH
TEOPUH BapHALIMOHHOTO HCYHCIICHUS
U ONTHUMHU3ALUM, METOJAaMH HX
peLICHUHN.

KoMneTeHMsi: HaBBIKH DEIICHUS
MPUKIIATHBIX 3ajad, aHaIu3
3¢ EeKTUBHOCTH ux

(YHKIHOHUPOBAHH, BBEIICHUS
3aHATHI B INKOJAX, TEXHUYCCKUX H
npo¢eCCHOHATBHBIX y4eOHBIX

3aBeeHUsIX [

Knowledge: basic concepts of the
discipline, the definition of the basic
concepts of variational calculus.
Ability: solve linear integral equations
using linear transformations.

Skills: the main objectives of the
theory of variational calculus and
optimization methods of their
solutions.

Competence: solving skills
applications , analysis of the
effectiveness of their operation , the
introduction of classes in schools ,
technical and vocational schools
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ApHaiib
¢dyHkumsiap/
CrenuansHble
¢ynkuum / Special
Functions

KII/
TK/
VK
B/
PD
/EC

AF/
SP/
SF
5307

30/0/45
10/160/1
5/30

IIpepexBusuTTep:
CBI3BIKTBIK

TG hepeHIAIbIK
orepaTopIiap
TEOpHSCHIHA KipicTe
IocTpexkBU3UTTEP

CBhI3BIKTBIK HHTETPAIABIK

TEHACYJICPIi IICITy
axicrepi
IIpepexkBU3HTHI:
BBe,I[CHI/Iﬂ B TCOPUIO
JIMHEUHBIX

g epeHIaIbHbIX
OIrepaTopoB
HOCTpeKBI/BI/lTBI:
MeTOZ[BI peuicHus
JIMHEUHBIX
HUHTCTPAJIbHBIX
YpaBHEHUH
Prerequisites:
Introductions to the
theory of linear
differential operators
Post-requisites:
Methods for Solving

Linear Integral Equations

IMonniH MakcaTbl MaTeMaTHKa, (U3HKA IKOHE
UHXKEHEPUS! FBUIBIMAAPBIHBIH OPTYPJl  cajlajapbiHia
naiiga OonaThlH apHaibl (YHKIMSIAPIBIH OPTYpIl
KJIaCTapbIHBIH HETI3T1 KacueTTepi MEeH KOChIMINAIAPhIH
3eprrey.

[Tonniy ma3myns! beccens, Jlexannp, Opmur, Jlarepp,
laycc oxome ©Oacka [ma apHaifel  (QyHKIHSIIAp
KJIaCTapbIHbIH (DYHKLIHUSUIAPBIH, ONapIblH KacHeTTepiH
KOHE OCBHl (YHKIMSIApPAbl KAMTHTBIH TEHACYJIep.i
LIENTy SJiCTepiH 3epTTeyAi KAMTUIBI.

Opic TeopumsACHl, KBAaHTTHIK MEXaHHWKA, ONTHKA,
bIKTHManabIK TEOPHACH XKHE OacKa FBUIBIMAAP CUSKTHI
OpTYpii  cajamapharbl  apHaWel  (QYHKIMSUTIAPIBIH
KOCBHIMIIATAPHI J]a 3ePTTEIyAe.

ApHaiibl (QyHKUMSUIIAPIBIH SPTYpJi  KJIacTapbl MeH
OJIap/bIH MaTeMaTHUKAJIBIK MOJIENB/IEY ecenTepiHe
KOJIIAHBUTYBI apaCchIH/IaFb! OaliIaHbICKa, COHJAl-aK OCBI
(GYHKISIapABl €CenTey KoHEe BH3yalH3alsuiay YIIiH
KOMIOBIOTEPNIK  OaFmapimamanapisl  MaiiganaHyra
epeKIle Hazap ayJapbliagbl

Leab: AUCUMIUIMHBI M3y4Y€HHE OCHOBHBIX CBOMCTB U
MPUIOKEHUH  Pa3lIMuHBbIX  KJIaCCOB  CIHENHANIBHBIX
(YHKIMHA, KOTOPbIE BO3HUKAIOT B Pa3JIMYHBIX 001aCTIX
MaTeMaTuKu, (GU3NKH U HH)KEHEPHBIX HAyK.
ConepxaHue  TUCHUIUIMHBI ~ BKJIIOYAE€T  H3ydYCHUE
¢byukuuii  beccens, Jlexxanmpa, Dpmura, Jlareppa,
laycca u Ipyrux KJ1accoB CHEUUANbHBIX (PyHKIMI, UX
CBOMCTB M METOJIOB PELICHUsS] ypaBHEHHH, KOTOpBIE

BKJTIOYAIOT 3TH (QYHKIIHH.

Taxxke  M3ydarOTCs  NPHIOKEHHS  CHELHUANbHBIX
(GYHKIMHA B Pa3iIWYHBIX 00JACTSIX, TAKUX KaK TEOPHUS
MoJsi, KBAaHTOBash MEXaHWKA, ONTHKA, TEOpus
BEPOSTHOCTEH M IPYTUX HayKax.

Ocoboe  BHMMaHWE  yHENSeTCs  CBSI3U  MEXKAY

Pa3JINYHbIMH KJIaCCaMU CHEHUAJIbHbIX (byHKIII/Iﬁ n ux

MpPUMEHEHUSIMHA B 3aJa4aX  MaTeMaTHYeCKOro
MOJICITUPOBAHMUS, a TaKKe HCTIIOJH30BAHUIO
KOMOBIOTEPHBIX ~ [porpaMM A pacuera ©

BU3YyaJHM3aI[K 3TUX (YHKIIMH.

Purpose: The purpose of the discipline is to study the
basic properties and applications of various classes of
special functions that arise in various fields of
mathematics, physics and engineering sciences.

The content of the discipline includes the study of
Bessel, Legendre, Hermite, Laguerre, Gauss and other

Binimi: 3amaHayn TeOpHAIBIK KOHE
KOJIIaHOAJIbI MaTeMaTUKaHbIH
AQHAJIMTHKAJIBIK apCeHalblHA KipeTiH
TIOHHIH HeTi3ri TYCIHIKTEpiH
yiipeneni. JlaFapIchi:mepOec JKoHE
HaKTBI JKaF Al bIHIAFbI
(yHKIMOHAI B AQHAINTHKAIIBIK

KO3KapacThl OW eJIEriHEeH OTKI3iIl,
JKaJIIbl TY)XKbIPBIMIAMACBIH HTrepei.
Binikriniri: bBeiine. MHBbEKTUBTI,
CIOPBEKUBTI JKOHE OMEKTHBTI
Ociinenep. beitHenep KOMITO3HUIIUACHL.
Kenmymenep wmen  OeifHenepniH
JCKAPTTHIK KOOSHTIHIICIH MEHIepeIi.
Kysiperrisniri: KoCiOu-
MearOTUKAIBIK ~ KOHE  TYJIFAJIbBIK
Macelenep i nelry garapuiapsl /

3HaTh: IIPUMEHEHHE MeToza
CHEKTPaJIbHBII aHanu3
CaMOCOIPSKEHHBIX oIepaTopoB
YMmeHnue: ¢ eIMHbIX (HYHKIIMOHAIBHO-
AQHAITMTHYECKUX MO3UIMN
TIEPEOCMBICIINTh HW3BECTHBIC €My B
YaCTHBIX M KOHKPETHBIX CITydasx

MOHATHS, TPUHIWINGL, (QaKTBl U
YCBOUTH UX Haubosee oduue
(hOopMyITUPOBKH.

HaBbixn: OTO0OpaXCHUAMU.
NHBEKTHBHEIM, CIOPBEKTUBHBIM U
OWBECKTUBHBIM 0TOOpaKCHHEM.
Komnozumusmu O0TOOpaKEHHS.
JlekapTOBBIM MIPOU3BEIACHUEM
MHOKECTB U 0TOOpakKeHUH.
KomneTeHuMs: HaBblKM pelleHus

npodeccroHanbHO-Meaarormyeckmx
M INYHOCTHbIX Npobaem;

Know: application of the method
spectral analysis of self-adjoint
operators

Ability: to rethink the concepts,
principles, facts known to him in
particular and specific cases from the
unified functional and analytical
positions and to assimilate their most
General formulations.

4
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classes of special functions, their properties and methods
for solving equations that include these functions.
Applications of special functions in various fields such
as field theory, quantum mechanics, optics, probability
theory and other sciences are also studied.

Special attention is paid to the relationship between
different classes of special functions and their
applications in mathematical modeling problems, as
well as the use of computer programs for calculating and
visualizing these functions

Skills: Mappings. Injective,
surjective and bijective mapping.
Compositions of the mapping.
Cartesian product of sets and maps
Competence: solving skills of
professional pedagogical and personal
problems

OnepaTopibIK
KOX(PPHUIHUEHTTI
TG hepeHITHaIIbIK
TeHaeynep/
Juddepenunansab
€ YpaBHEHHUs ¢
OTIePaTOPHBIMH
Kod(ppunreHTaMu /
Differential
Equations with
Operator
Coeffisients

K11/
TK/
UK
B/
PD
/EC

OKD
T/
DUO
K/
DEO
C
5307

30/0/45
/0//60/1
5/30

IIpepexBusurrep:
Hurerpanabik
oreparopiap
TEOpHSICHIHA KipicTe
IMocTpexBU3NTTEP
CBI3BIKTBIK HHTETPAIIBIK
TEHJICYJICPIi IICITy
omicrepi
IIpepexkBU3NTHI:
BBeaenus B Teoputo
HUHTETPAJIbHBIX
OIIepaTopoB
IMocTpexkBU3UTHI:
Mertob! permeHus
JIMHENHBIX
HWHTETPATBHBIX
YpaBHEHUI
Prerequisites:
Introduction to the theory
of integral operators
Post-requisites:

Methods for Solving
Linear Integral Equations

[onHiH MaKcaThl MarUCTPAHTTAPIBIH  OPTYPIi
MPOIIECTEP i MATEMATHKAIIBIK MOJIEIbICY/IC KE3IeCeTiH
OIIEepaTOpNBIK  KOd(pUIHUEeHTTepi 0ap  CHI3BIKTBHIK
mudepeHIHANIBIK TeHACYIEpal ey IaFaslIapbiH
KAJIBIIITACTBIPY .

[MonHiH Ma3MyHBI JupekTop, [puH QyHKIUSIAD,
BIIBIPAY OJMICTEpi, ACHMITOTHKAJBIK OIICTEp KOHE
CaHIBIK INEIly JJicTepi CHSAKTBI  ONMEPATOPIBIK
KOd(pPUIMEeHTTEp1 Oap TG hepeHITHaIIBIK
TEHACYJEpAi IWICHIYAIH HETi3Ti YFBIMAAPHl  MEH
QMICTEPIiH 3ePTTEY Il KAMTHIBL.

FoutblM  MeH TEXHUKaHBIH OpTYpJl cajajapbiHzia
OIePaTOPIIBIK KO3 PUIHEHTTEP1 oap
M pepeHIHAIIBIK TEHICYICPIiH KOJIAHBUTYHl J1a
seprrenyne.  bya  TeHgeynepAi  JUHAMHKAIBIK
KYHenepni MaTeMaTHKalbIK MOJENBICY ecenTepinae
KOJIJIaHyFa epeKIlie Ha3ap ayaapbliajbl.

Hear aucuuniaumnsl  OpPMUpPOBAaHHE  HAaBBIKOB
MarucTpaHToB pemeHus JIMHEIHBIX
muddepeHIMANBHBIX  YpaBHEHHI €  ONEpaTOpPHBIMU
KOd(pPHUIHEHTAMH, BCTPEYAFOIINXCS B
MaTeMaTHYeCKOM MOJICITUPOBAHUH Pa3IMYHBIX
IPOILIECCOB.

COﬂep)KaHI/le JUCHUIIIINHBI BKJIKOYACT HN3y4YCHUEC
OCHOBHBIX MOHATHUH u MECTOO0B peuICHuA

muddepeHIMaNBHBIX  YpaBHEHHH €  OIepaTOpHBIMU

KOd(pPUIMEHTaMH, TaKWX Kak omepatop Jupekie,
I'pun-dyHKIMH, METOIbI pasoKeHus,
ACUMIITOTHYECKHE METOABl W METOABl YHMCICHHOTO

peleHus.

Taxoke m3ywarorcsi npwiiokeHus: auddepeHnnantbHbIX
yYpaBHEHHMH C oONepatopHbBIMH Kod(pHUIMEeHTaMH B
pa3mmuHBIX 00JacTsX Haykum u TexHUKH. Ocoboe
BHHMAaHHUE YAENSACTCS NPHUMEHEHHIO STHX YPaBHEHHI B

Binimi: muddepenmanpik reaeynep
TCOPWSCHIHBIH ~ HETI3ri  TYCIHITIH
oimeni;

Jarapichi: TEeHACYIIH peTiH,
TeHJeyJep KYHECIHIH peTiH
AHBIKTA/IBI, JKAIBI XKOHE jepodec
LIENIIMIH Tababl;
Binikriniri:uarerpans
KHUCBHIKTAP/Ibl, aJFaIlKbl WHTETPaJIbI
MEHTepe/Ii.

Kysiperriniri: o3 moHIiK camachiHaa

MHHOBAIUSIIBIK KBI3METTI
YHBIMIACTBIPY JaFabLIapsl /

3HaHusa: Hccnenosanne
CHEKTPAITbHBIX XapaKTePUCTHK

JUHEWHBIX OIEPaTOPOB: TEOMETPUH
CIEKTpa M €ro OCHOBHBIX YacTei,
CIEKTPaIbHON KpPaTHOCTH,
ACHMITTOTHUKU COOCTBEHHBIX
3HaucHUH. YMmeHmsi: Pemate 3agaun,
cBs3aHHBIE C auddepeHnInaTbHEIMI
OTIepaToOpaMH.

HaBbiku: O ponu
nuddepeHnanbHbBIX  OEpaTOpoB B
3ajaqax €CTEeCTBO3HAHUS,; 0
COOCTBEHHBIX (DYHKITUSIX
Komnerenmus: HABBIKH
OpTaHU3aINH WHHOBAITMOHHOU
JIeATEeIbHOCTH B CBOEH MpeAMETHOMN
obnactu /

Knowledge: Investigation of spectral
characteristics of linear operators:
geometry of the spectrum and its main
parts, spectral multiplicity,
asymptotics of eigenvalues.
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3agadax MATEMATUYCCKOI'O
JUHAMHUYCCKUX CUCTEM.

Purpose: The purpose of the discipline is to form the
skills of undergraduates in solving linear differential

MOICIUPOBAHUA

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;

equations with operator coefficients found in|on eigenfunctions.
mathematical modeling of various processes. Competence: organization  skills
The content of the discipline includes the study of basic|innovation in their subject area
concepts and methods for solving differential equations
with operator coefficients, such as the Direcle operator,
Green functions, decomposition methods, asymptotic
methods and numerical solution methods.
Applications of differential equations with operator
coefficients in various fields of science and technology
are also studied. Special attention is paid to the
application of these equations in the problems of
mathematical modeling of dynamic systems.
Konmanbansr KIl/ |KShE 30/0/30 IIpepexBusurrep: IMonnin MakcaTpl MarucTpaHTTapia FeUIBIM MeH |bimimi:  kait  muddepenumangpix |3
IIETTIK ecenrep/ TK/ |/ /0/55/1 OnepaTopnapasly TEXHUKaHBIH OPTYPJIi cananapblHAa KOJAaHOANbI IETK [ TeHACYJIep TEOPHACBIHBIH — HETi3Ti
[MpuxnanHeie /K |PKZ/ 2,5/22, CHEKTPAJIBI ecemrepAai memyniH OuTiMi MEH TpaKTHKAJBIK |TYCIHIriH yipeHeni.
KpaeBble 3a1a9n/ B/ ABV 5 TEOPHUACHIHBIH JaFIBUTAPBIH KAJBIITACTHIPY OOJBIT TaOBLIAIEL. Jarapichl: TCHOCYIIH PETiH, TEHACY
Applied Boundary |PD |P JJIEMEHTTEpI [TonHIH Ma3MyHBI MEXaHHUKa, )KbUIY jKOHEe Macca Oepy, [’)KYHeCiHIH peTiH aHBIKTall, >KaJIlbl
Value Problems /EC 6308 MocTpexkBH3NTTEP AJIEKTPOJMHAMHMKA, ONITHKA, THAPOJIMHAMHUKA, aKyCTHKa|[’)KoHE JepOec menrimjaepin Tabasbl.
Juccepranusiibik xoHe T.0. CHSKTHI cajajapiaarbl ImeTki ecentepni|bimikrimiri: O1pKaIBIITHI
KyMbic/ LICUIY/AiH HEeTi3Ti YFbIMIAphl MEH SJICTepiH 3epTTey/i |y31IicCCi3miKTi, HMHTETPaJAbIK
IIpepexBU3UTHI: KaMTUJBl. MarucTpaHTTap OCHl cCajlaJapAblH HETI3Ti|KUCBHIKTI, HHTErPalIbl MEHIepe.
DNeMeHTHI MaTeMaTHKAIBIK MOJIeNbIepiMeH TaHbIcansl xoHe|Ky3iperTidiri: FBUIBIMH-3€PTTEY
CIEKTPAJIbHOW TEOPUM  |aHAJHMTHKAJBIK JKOHE CaHIBIK OMICTep/l KOJIJaHa|)KYMBICHIH JKOCTapiay jKoHe Ky3ere
OIIepaTopoB OTBIPBIIL, NIETKI ecenTepi menryai yiipeneai. COHbIMEH |achIpy IbIH axicrepi MeH
IMocTpeKkBH3NTHI: KaTtap, MarucTpaHTTap HaKThl KOJJaHOaJbl ecenTep/iH [9JicHamMaIapbIH o1y /
JucceprauyoHHast MBICAJIIAPBIH 3ePTTEH/II JKOHE OJIap/bl TAJAAY Il JKoHE | 3HAHUS: OCHOBHBIC TIOHSTHSI TEOPHH
pab6ota/ OHTAIIBEI TIenTiMaep i Ta0y sl YHpeHe i. OOBIKHOBEHHBIX IU(QepeHINATEHBIX

Prerequisites: Elements
of the spectral theory of
operators
Post-requisites:
Dissertation work

Henbi0 AMCUMIUIMHBL sBISIETCS (OpPMHpOBaHHE Y
MarucTpaHTOB 3HAHWH W MPAKTHYCCKUX HABBIKOB
peleHusT MPUKIATHBIX KPaeBbIX 3a/a4 B Pa3IHYHBIX
00JIaCTSIX HAYKH U TEXHUKH.

CozepxaHue AUCUUIUIMHBI BKIFOYAET B ce0sl U3yUCHHUE
OCHOBHBIX IMOHATHH W METOJOB PEIICHHUS KPacBBIX
3amad B OONACTSX, TAKMX KaK MEXaHWKa, TEIUIO- H

MacCONEPEHOC, JNIEKTPOJVHAMHUKA, ONTHKA,
THIPOAMHAMHUKA, AaKyCTHKa W Jp. MaructpaHTsl
O3HAKOMATCS C  OCHOBHBIMM  MaTe€MaTUYECKUMU

MOJIEIISIMH 3TUX 00JIacTell M HaydyaTcsl pelaTh KpaeBble
3aJa4dl C TIOMOIIBIO AHAINTHYECKUX W YHCIEHHBIX
MetonoB. Kpome Toro, marmcrpantel OynyT n3ydatb

YpaBHEHUI.

Ymenusn: OIpEACIIATh MOPSA0K
ypaBHEHUSI, MOPSIIOK CHCTEMBI
ypaBHCHHI; HaxoAuTh oO0miee u
4acTHOE pelIeHus.
HaBbIkn: MIPOU3BOJIEHBIMHU

TTOCTOSIHHBIX, HHTETPAIIbHBIX KPUBBIX,
TIePBBIX HHTETPAJIaX.

Komnerenuusi: 3HaHUS METOI0JI0THHU
M METOAMKM  TUIAHUPOBAHUA U
OCYUIECTBJICHUS HAYYHO-
HCCIIEI0BATENBLCKON paboTsI /
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TIPUMEPBI PE€ANIbHBIX TPHUKIAAHBIX 3aJa4 W HaydaTCs
AHAJIU3UPOBATH UX U HAXOAUTH ONNTUMAJIbHBIC PCIICHUS.
Purpose: The purpose of the discipline is to form
undergraduates’ knowledge and practical skills for
solving applied boundary-value problems in various
fields of science and technology.

The content of the discipline includes the study of basic
concepts and methods for solving boundary value
problems in areas such as mechanics, heat and mass
transfer, electrodynamics, optics, hydrodynamics,
acoustics, etc. Undergraduates will get acquainted with
the basic mathematical models of these areas and learn
how to solve boundary value problems using analytical
and numerical methods. In addition, undergraduates will
study examples of real applied problems and learn how
to analyze them and find optimal solutions.

Knowledge: basic concepts of the
theory of ordinary differential
equations.

Ability: to determine the order of the
equation, the order of the system of
equations; to find General and
particular solutions.

Skills: arbitrary constants, integral
curves, first integrals.

Competence: knowledge of
methodology and methods of planning
and implementation of research work

MM
3amaHayu
MaTeMaTHuKaH
BIH
ACHUMIITOTHUKAJL
BIK
Macerenepi/A
CHUMIITOTHYECK
e TpoOIeMBI
COBPEMEHHOM
MaTeMaTUKH/
Asymptotic
Problems  of
Modern
Mathematics

1.3

[etTik ecenTepmi
HICNIY/IIH 3aMaHayn
CaHJBIK 91TicTepi/
CoBpeMeHHBIE
YHUCJIICHHBIC METObI
pEIICHUS KPACBBIX
3agad/ Modern
Numerical Methods
for Solving
Boundary Value
Problems

KI1/
TK/
UK
B/
PD
/EC

ShES
hZSA

SCh
MRK
Z/
MNM
SBVP
6308

30/0/30
/0/55/1
2,5/22,
5

IIpepexBusurrep:
OYHKIIMOHAJIbI-
TG depeHIaIbIK
orepaTopiap
TEOpHUsChIHA Kipicme
IMocTpexBU3UTTEP
Huccepranusiibik
IyMbIc/
IIpepexkBU3NTHI:
BBenenue B Teoputo
(bYHKIIMOHATIBHO-
nuddepeHmanbHbIX
OIIepaTopoB
IMocTpexkBU3UTHI
HuccepranuonHas
pab6ota/
Prerequisites:

Introduction to the theory
of functional-differential

operators
Post-requisites:
Dissertation work

IMonuiH MaKcaTbl MaruCTPaHTTAPIbl FBHUIBIM MEH
TEXHUKAHBIH dPTYPJIi calaiapblH/a TYBIHIANTHIH IETKI
MaceJesIep/Ii LISy YIIiH CaH/IbIK TalayIblH 3aMaHayn
omicrepine yHpeTy OO TaObLTadb.

[ToHHIH Ma3MyHBI CaH/IBIK TaJIAayAbIH HET13I1 9IICTEpPiH,
MBICAJIBI, AKBIPJIbI AWBIPMAIIBUIBIKTAP OJICi, AKBIPIIBI
AJIEMEHTTEP 9JIIC1 XKOHE aKbIPJIBI KOJIEM dJ1iCi, COHIAM-aK
omapAapl  IIETKI  eCemTepli  IIemryre  KOJIaHy.
MarucTpanTtrap  MeXaHHKa, JKbUTy  ©OTKI3TIIITIK,
THIPOAMHAMHUKA JKOHE OacKalmaphl CHSAKTBI OpTYpIi
cajanap/iarbl IIETKI ecenTepliH  MbICalIapbIMEeH
TaHbICA/Ibl JKOHE OCBI €CEeNTep/i MIeNly YIIH CaHIbIK
omictepi Koimany el yiipeHeni. COHbIMEH KaTap, IoH
meHOepiHAe  CaHABIK  OMICTEepHi  iCKe  achlpy
ANTOPUTMICP]  3EPTTENIN, CaHABIK MICIIiMACPIiH
TIOIIITT MEH TYPAKTBUIBIFBIH OaFalaifiTEIH 00Ia IbI.
Heab: [eab TUCIUIUIMHBI 3aKII0OYaeTcs B O0yYECHUH
MAaruCTpaHToB COBpPCMCHHBIM METOJAaM YHCJICHHOI'O
aHanM3a Ui PElIeHHs KpaeBbIX 3ajad, KOTOpbIe
BO3HHMKAIOT B PA3JIMYHBIX O0IACTSIX HAYKH M TEXHHUKH.
CojeprkaHue JUCHUIUIAHBI BKIIOYAET B ce0sl 3yUYeHHUE
OCHOBHBIX METOJ/IOB YHCIICHHOI'O aHaJIM3a, TAKHX Kak
METO/I KOHEYHBIX pPAa3HOCTEH, METOJ] KOHEYHbBIX
9JIEMEHTOB M METOJ KOHEYHBIX 00BEMOB, a TAKXKe HX
NpUMEHEHHe K  pEUIeHHI0  KpaeBhIX  3ajad.
MaructpaHThl MO3HAKOMSTCS C MPUMEPAMH KPAeBbIX
3a]a4 U3 Pa3IMYHbIX 00JIaCTell, TAKUX KAK MEXaHHKa,
TEIUIONPOBOAHOCTh, THAPOJMHAMHUKA W Jpyrue, u
Hay4aTcsl IPUMEHSITh YMCIICHHbBIC METObI JIJIsl PEIIeHHUs

Bimimi: marematukanbk GU3NKaHBIH
HETi3Ti TeHJEYiH, MICKapalbIK XOHE
OacTtamkpl ~ MIAPTTApABIH  Oepiity
epeKIIeNiKTepi, MaTeMaTHKAaJIBIK
(bu3nKa TCHACYJIEPIH IIeHTy dmicTepi,
nepbec TYBIH/BUIBI
T hepeHITHATIBIK TeHACYIeP/Ii
menry ofmictepin Ourermi. Jlarapichl:
KUHAKTBITBIK OOJBICHIHBIH
AHBIKTAMAcChl JKOHE MAaTeMaTHKAIBIK
¢u3nMKa TEHIACYIHIH TYPaKThUIBIFbIH
3epTTEU/II.

BimikTiigiri: MaTemaTukansik (husnka
TEHACYl MCEH IKyWenepHai MIemimn,
3epTTey  YHIiH OCBI  OimiMaepiH
konmanem, MOT menry G6apeichiHAa
TaNgay JKOHE KOPBITHIHIBI JKacarl,
MOT memyre cadablK  OiCTi
KOJIIaHy ApKBUIBI KaTeJIKTi
AHBIKTAY/IBl MCHICPE/Ii.
Kysiperrisiri: FBUTBIMH-3€PTTEY
JKYMBICBIH JKOCTIapIIay KOHE JKy3ere

aCBIPYABIH axicrepi MeH
oicHaMaapbIH oLty /

3HaHuUsI: OCHOBHBIE  ypaBHEHHUS
MaTeMaTHYECKOi busuky,

0COOCHHOCTH 3a/laHUs TPAHUYHBIX U
HaYaJbHBIX YCIIOBHIA, METOJIBI
pelLIeHUs] ypaBHEHHH Mar. (QH3HKH,

5
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OTHUX 3a1a4. K]C)OMC TOTO, B paMKaX JUCIHUILIAHBI 6y,£[yT
n3y4aTb aJITOPpUTMBbI paiu3alluv YUCJICHHBIX METOI0B
N OLI€EHHBAThb TOYHOCTb U yCTOﬁHIABOCTb YHCJICHHBIX
pelteHui.

Purpose: The purpose of the discipline is to teach
undergraduates modern methods of numerical analysis
to solve boundary value problems that arise in various
fields of science and technology.

The content of the discipline includes the study of basic
methods of numerical analysis, such as the finite
difference method, the finite element method and the
finite volume method, as well as their application to
solving boundary value problems. Undergraduates will
get acquainted with examples of boundary value
problems from various fields, such as mechanics,
thermal conductivity, hydrodynamics and others, and
learn how to apply numerical methods to solve these
problems. In addition, within the framework of the
discipline, algorithms for the implementation of
numerical methods will be studied and the accuracy and
stability of numerical solutions will be evaluated.

METOAbI peuieHuA
muddepeHManbHbpIX  ypaBHEHUH B
YaCTHbBIX MPOU3BOJAHBIX. Ymenus:
OIIPCACIICHUC o0acTh CXOOUMOCTH U
HCCIICOJOBAHHUEC YCTOP'I‘II/IBOCTI/I
YpaBHEHUI MaTeMaTHIECKONW (PU3UKH.
Hapbixn: 3HAHUSIMU npu
HCCJICAOBAHNH u peuiCcHun
KOHKPETHBIX O6BIKHOBCHHI)IX
muddepeHIMANBHBIX  YpaBHEHUH U
CHUCTEM, BCTPCHAIOMINXC B
PA3IUIHBIX obmacTax
€CTECTBO3HAHUA, U C IIOMOIIBIO 3TUX
3HAaHUH ONPCACIINTL TMOTPEIIHOCTHU
MNPUMEHACMBIX YHCJIICHHBIX MCTOJ0B
peUICHMs KpacBbIX 3aJia4.
KOMHETQHHI/IH: 3HaHUA METOA0JIOT MU
u METOAUKHN IJIAaHUPOBAHUSL u
OCYILECTBICHUS Hay4YHO-
HCCIIeTOBATENBCKOM paboThI /
Knowledge: basic equations of
mathematical physics, features of
setting  boundary and initial
conditions, methods of solving math
equations. physics, methods of solving
partial differential equations.

Ability: determination of the area of
convergence and the study of the
stability of equations of mathematical
physics.

Skills: knowledge in the study and
solution  of  specific  ordinary
differential equations and systems
found in various fields of natural
science, and with the help of this
knowledge to determine the error of
the numerical methods used to solve
boundary value problems.
Competence: knowledge of
methodology and methods of planning
and implementation of research work

Jlamuac
TYPIACHIIPYI XKoHE
OHBIH KOJIJTAaHBLTYBHI/
[TpeoOpazoBanme

KI/
TK/
UK
B/

LTO
K/
PLEP

30/0/30
/0/55/1
2,522,
5

IIpepexBusurrep:
MaTeMaTHKAJBIK TAI/Iay,
TG hepeHIaIbIK
TEHJICY, MATEMAaTHKAJIBIK,

ITonnin MaKCaThI-CTYICHTTEPIH FBUIBIMIA,
TEXHHMKAJa J>KOHE JKOHOMHKAga MOCEeJeNepAl LIemry
ywrie Jlammac TypieHmipyiH KOJMTaHYAbH OiliMi MeH
MPaKTHKAJIBIK JaFIbUIapbIH KAJIBIITACTHIPY.

- WHTETPAIIBIK  TYPJICHIIpYIIEp
OOMBIHIIA KaHAa  MaTEeMATUKAJIBIK
OimiM  amagpl, JaFdpUIaHy OKOHE
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Jlamumaca u ero PD LTT ¢u3nka TeHaeynepi, Jlamnac ~ TypaeHZipynepiH ~— Gackapy ~— TEOPHSCHI|OJapAbl Kocion KBI3METIH]IE
MpUMEHCHHUE / /EC |A CBI3BIKTBHI HHTETPAIIBIK |CaJachIHIAFbl MOCENEICPAl MICHIYIiH KyaTThl KYpaJibl|KOJIJaHAIbI;
Laplace 5309 TEHJICYJICP/II IICITy peTiHme  Kapacteipaabl. Jlamtac — TYpJACHIIPYIHIH|- HMHTETPalAbIK  TYPJICHAIpYJepre
Transformation and anicrepi KAacHETTEepiH  CalbICTBIPY:  CBI3BIKTBIK,  YKCACTBIK|OepinreH ecenTepi HIBIFapy
Their Application MocTpexkBU3UTTEP: TeopeMachl, TYIIHYCKa MEH KECKiHIl capaiiay J>XoHe|OapbhICHIHIa OWABI JKYHeNew i, OHBIH
FBUIBIMH 3€pTTEY OipiKTipy, KeIIiry, OpBIH ayBICTBIPY, KOOCHTY|IIOpMEHIINITiH apTThIpyFa KaKeTTi
KYMBICHI/ Teopemanapel. Dypee TYPIEHAIPYIHIH KaCHETTEpiH|omicTep i KOJIIaHa b,
IIpepexkBU3UTHI: cumnarTay. - 3epTTEYLIUTIK KBI3METTI TaOBICTHI
MaTreMaTH4eCKHi Heabo aucuMmianHbl sBisiercss (HOPMUPOBAHUE Y |iCKE achIpaibl;
aHaJIM3, CTY/IEHTOB 3HAaHMH W TPaKTUYECKUX HABBIKOB|-  HMHTETPAIABIK  TYPJICHIIpYJep
nuddepeHInanbHbIe UCIOJB30BaHMs  TpeoOpasoBanust  Jlammaca — JUIsi|[MOCeNECiH MICIIe[l JIOTHKAIBIK JKOHE
ypaBHEHUs, YpaBHEHMS | pEIICHUs 33/1a4 B HAYKe, TEXHUKE U SKOHOMHKE. CBIHH OiJTayFa KOoJgaHapl./
MaTeMaTHYeCKOM PaccmarpuBaer  mpeoOpazoBanumss  Jlammaca  Kak |- CHOCOOHOCTB yYHTBCS, IPHOOPETATH
(l)I/I?;I/IKI/I, METOAbI MOIIHOI'O MHCTPYMCHTA JIA PCUICHUSA 3a/la4 B O6J'[aCTI/I HOBBIC 3HaHUA, YMEHUA 110
pEeLIeHNs TMHEUHBIX Teopun  ynpapieHHs.  CONOCTaBIATh  CBOMCTBA|MHTErpaJbHBIM MPE0Opa3oBaHUAM U
WHTErpajibHbIX npeoOpasoBanus Jlamnaca: JMHEHHOCTH, TeOpeMa|HCHONB30BaTh nx B
ypaBHEHUH noxobus, aupQepeHInpoBaHHE ¥ HHTETPHPOBAaHHE MPO(ECCHOHATBHOM AeSTEeNEHOCTH;
IMocTpeKBU3HUTHI: OpHTHHAA H M300paXeHHUs, TEOPEMBI O 3alla3lbIBAHUM, |- CIIOCOOHOCTh K  NPHUMEHECHUIO
Hay4HO — CMCILCHUH, YMHOXXECHHH. XapaKTepu3oBaTh CBOWCTBA|JIOTHYECKOTO " KPUTHYECKOTO
uccie0BalIebCcKast npeobpaszoBanus Dypoe. MBIIUICHUS [JIs1 peLIeHus! poliiem;
paboral/ Purpose: The purpose of the discipline is to form|- cmocoGHOCTE K  NPHMEHEHHIO
Prerequisites: students' knowledge and practical skills of using the|mpodeccuonaneHpix  3HaHWit  u
mathematical analysis, [Laplace transform to solve problems in science,|ymeHuii Ha MpaKTHKE;
differential equations, technology and economics. - 0CO3HaBaTh COLIMAIIBHYIO
equations of Considers Laplace transformations as a powerful tool|3HaunmocTs cBoeit Oy mymeit
mathematical physics, |for solving problems in the field of control theory.|mpodeccun, HUMETh BBICOKYO
methods of solving linear |Compare the properties of the Laplace transform:|morusaruro K BBIITOJTHEHHIO
integral equations post- |linearity, similarity theorem, differentiation and|mpodeccuonanbHoit nesTENEHOCTH./
Requisites: research integration of the original and the image, delay,|- ability to learn, acquire new
work displacement, multiplication theorems. Characterize the|knowledge and skills in integral
properties of the Fourier transform.problems of|transformations and use them in
professional activity. professional activities; - the ability to
use logical and critical thinking to
solve problems; - ability to apply
professional knowledge and skills in
practice; - to be aware of the social
significance of their future profession,
to be highly motivated to perform
professional activities
CHHTYISpIIbI- KIl/ |STES |4 15/0/30 IIpepexkBu3uTTEP: IMonHin  MakcaThl  MaructpanTTapra  (usuka,| bigimi: nuddepenimanapik Teaeynep
TOJIKBITBUIFaH TK/  |hAA/ /0/50/1 Komriekeri TagayiplH |MaTeMaThKa, MEXaHHKa JKOHEe 0acka Ja FbUIBIMU|TEOPHACBIHBIH ~ HEri3ri  TYCIHIriH
ecernrrepai memryaid (ITJ/K |AMR 0/15 ACTUINTOTHUKAJIBIK cajayapia KCHIHCH KOJJIaHBUIATHIH CHHTYJISIPIBIK |OLTei;
aCUMNOTOTHKAIBIK | B/ SvVzZ/ omicrepi. Oy3bLTyTapMeH ecenTepi Iy IiH Heri3ri | Jlarabichl: TEeHJACYIIH peTiH,
smicrepi/ PD |AMS MocTpexBU3UTTEP ACHIMITTOTHUKAJBIK 9iCTePiH YipeTy OONbIT TaObUIaAbl. |TeHACYIIEp KYHECiHIH PETiH aHBIKTal
Acumnrornyeckue |/EC JIBI; JKQJIIIBI JKOHE JepOec ImerrnMiH
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METOABI PEIICHUA
CUHTYJISPHO-
BO3MyIJ_IeHHbIX
3agay/
Asymptotic
Methods for
Solving Singular-
Perturbation
Problems

SPP
5309

Hucceprauusiibik
Kymbic/
IIpepexkBU3NTHI:
AccUMITOTHYECKHE
METOABI KOMIIJICKCHOI'O
aHaJIk3a.
HOCTpeKBl/Bl/lTl)l
HucceprannonHas
paboral/

Prerequisites:
Asymptotic methods of
complex analysis.
Post-requisites:
Dissertation work

[ToHHIH Ma3MyHBI aCHMITTOTHKANBIK TaJAayAbIH HET13T1
YFBIMIApPBl  MEH TeopeMallapblH, acy oJicTepiH,

CTallMOHAPIBIK  (a3ayapAbl  KOHE  IeTeporeHjl
Oy3buTyNapapl 3eprreyai KamTuabl. COHBIMEH Karap,
MoH  meHOepiHae — MmaructpaHTtrap  Kapamaibim

mupdepeHIMaNIbIK TeHaeyaepre apHanFan Komm
eceOl, kapThUIail qudQepeHIHaNIbK TeHACYIep KoHe
UHTETPAIJBIK TEHJACYJIEep CHSKTBI epekiie Oy3bUiFraH
€CeNTep/IiH MbICAJIIaPBIMCH TaHbBICAIBL. Ic Ky3iHIEe
CTYACHTTEP ACHUMIITOTHUKAJIBIK QZ[iCTep APKbLIbI
ecemnTepi MIemeai JKOHE ONApAbIH JONAIri MeH
KOJITAaHBUTYBIH 3epTTei . THXOHOB TeopeMaapsl.
]_le.l'l]) AUCHMIINIMHBI  3aKJIIOYacTCad B O6y‘IeHI/II/I
MAaruCTpaHToOB OCHOBHBIM aCUMITOTUYECKUM ME€TOAaM
peuieHusd 3ada4 C CHUHTYJIAPHBIMU BO3MYIICHUAMU,
KOTOPLIC IIUPOKO HCIOJIb3YIOTCA B (I)I/I3I/IKe,
MaTCeMAaTHUKE, MECXAaHUKE U APYTUX HAyYHBIX o0acTix.
COI[ep)KaHI/Ie JUCHUIIIIMHBI BKIIFOYACT B cebst HU3y4YCHUC
OCHOBHBIX TIOHITHH | TEOPEM aCHUMITOTHYICCKOTO
aHaiM3a, METOJOB IepeBalia, CTAlMOHAPHBIX (a3 u
HEOTHOPOAHBIX Bo3MylleHuil. Kpome Toro, B pamkax
JUCHUITIINHBI MAaruCTpaHTbL ITIO3HAKOMSTCA C
npuMepaMu CHHTYJIAPHO-BO3MYIICHHBIX 3aJa4, TaKHUX
KakK 3aJa4dya Komm JIA OOBIKHOBEHHBIX
mudQepeHIaIbHbIX  YpaBHEHHH, ypaBHEHHS B
YaCTHBIX HPOU3BOAHBIX W HWHTCTPAJIBHBIC YPAaBHCHUA.
Ha mnpaktuke cTyneHTsl OyAyT pemiath 3agadyd C
NOMOIIBKO ACUMIITOTUYCCKUX METOJAOB U H3Yy4YaTb HX
TOYHOCTb U IPUMCHHUMOCTb. TeOpeMLI Tuxonosa.
Purpose: Based on the methods and visual images of
differential operators, to introduce undergraduates in the
field of basic concepts and ideas of differential
operators. The program includes the theory of curves
and surfaces in space, and the basic concepts of
topology, tensor analysis on manifolds, elements of
Riemann geometry, the beginning of the theory of
external differential forms.

Contents: The purpose of the discipline is to teach
undergraduates basic asymptotic methods for solving
problems with singular perturbations, which are widely
used in physics, mathematics, mechanics and other
scientific fields.

The content of the discipline includes the study of the
basic concepts and theorems of asymptotic analysis,
pass methods, stationary phases and inhomogeneous

Tabasbl; Binikriniri:uaTerpanasr
KI/ICIJIKTalebl, aJIFallIKbI l/IHTeraJ'IZLI)I

MEHIrepe/Ii.
Kysiperrisniri: OKy-TopOue
YKYMBICETHBIH yaepici MeH

HOTIDKENIEpiH Tainay, Oaramay »KoHE
Ty3ete 6imy /

3HaHus: Hccnenosanne
CIEKTPaIbHBIX XapaKTEePUCTUK
JIMHEHHBIX OIEepPaTopoB: TEOMETPHU
CIEKTpa M €ro OCHOBHBIX YacTeH,
CTIEKTPaIbHON KpaTHOCTH,
ACHMITOTUKHU COOCTBEHHBIX
3HaueHU. YMenusi: Pemats 3agaun,
CBsi3aHHBIE C JU(PepeHIHATEHBIME

OIepaTopamHy.

HasbIku: (0] ponu
I QepeHIHaTbHEIX OIEePaTopoB B
3ajagax €CTECTBO3HAHUS, 0
COOCTBEHHBIX (DYHKIIHSIX.
Komnerenuus: yMeHus
aHAJIU3UPOBATh, OLICHUBATh u
KOPPEKTHUPOBAThH nporecc u

pe3yabTaTt y‘le6H0-BOCHI/ITaT€HBHOI71
JeATeNbHOCTH /

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

Ability: to Solve problems related to
differential operators.

Skills: On the role of differential
operators in natural science problems;
on eigenfunctions.

Competence: the ability to analyze,
evaluate and adjust the process and
results of educational activities
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perturbations. In addition, within the framework of the
discipline, undergraduates will get acquainted with
examples of singularly perturbed problems, such as the
Cauchy problem for ordinary differential equations,
partial differential equations and integral equations. In
practice, students will solve problems using asymptotic
methods and study their accuracy and applicability.
Tikhonov's theorems.
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