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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.




TM054100-«MaTeMaTHKa»

[pepexuzurrep/ [ToHHIH MaKcaThl MEH KBICKAIIa Ma3MYHBI Kysiperrinik
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MC/ MAMAH/IbIK MOJYJILJAEPI/MOAYJIN CIIELIMAJIBHOCTU/ SPECIALITY MODULES
MS/
MM 1 Fruteiv tapuxsr  |BITIOK|GTF/ |4 30/0/15 |1 |IIpepexBu3uTTEP - Makcatbl: FrutbiM ¢denoMeninin npobnemaTtukacsiH| bidimi: Foeuteiv Tapuxer Mmen
Frutbrvm- MeH OOK/|IFN/ /0/50/1 OaxaylaBpHaTTHIH apHAWbI |apHABl (QHIOCOPUATBIK Talmay MoHI, OJEYMETTIK-|(QUIoCcO(UACHH 3epTTereHIe
negarorukaisl | purocopusicst/  |BJI/B [HPS/ 0/15 ToHIepi MOJICHH KOHTEKCTE ANBIHFaH FBUIBIMH OUTIMAI ©HIIPY|e3MiriHeH TapuxXHAMaHBI Taugal Oimy
K JasipibIK Hctopus u K/ 5201 IocTpexBU3UTTEP - OoifbIHIIIA epeKIle KbIBMETTIH JAamy 3aHabUIbIKTaphl| BimikTidiri: FeuibiM Tapuxsl MeH
Moyi/ ¢dunocopus PD MarucTpaHTThIH MEH YPAICTEpiH INHAMUKAIIBIK CHIIATTa 3epJIeliey. (unocodusice! GOMBIHIIA TAPUXU
Monynb nayku/ History  |/HSC FBUIBIMHU-3€PTTCY Masmynsi: FeuibIM Tapuxbsl MeH (QHIOCO(DHICHIHBIH |KOHICHIMSIIAPFa CATIBICTHIPY-
Hay4HO- and Philosophy of JKYMBICHI HETi3rl NpoOiieManapblHBIH EpeKIIeNiri. MEeH e3apa|TeHeCTipy TalgayblH xacail Oity.
nezarornyeck |Science IIpepexkBU3UTHI - OaiiaHbICHIH AHBIKTAY. FeutbIMHBIH namy | JlaFabichl: op TYpili OaFbITTaFbl
on CreraiapHbIe 3aHIBUTBIKTAPBIH JKOHE FRUTBIME O1TIMHIH KYPBUTBIMBIH, | TAPUXIITBUIAP,IBI KaHAal
MOJIrOTOBKH/ JUCTIUTUTHHBI FBUIBIMH  3€pTTEY OJICTEepiH 3epaesey. T bUIbIMIbI|IpodiemMaap KoHe He Ma3alaFraHbl
Module of OakanaBpuata JIAMBITY]IbIH CBIHBINTHIK €MEC JKOHE CHIHBINTAH KEHIHT1|Typasibl 5KYMBICTHI TaJIAAIl, OHbIH
scientific and IMocTpexkBU3NTHI - Ke3eHIHIH Heri3ri TY>KBIPbIM/IaMaJapbl MEH | 1aMy TIepCIeKTHBAJIAPBIH jKo0aai
pedagogical Hayuno- OarpITTapblH  Oiny.  JKapaThUIbICTaHy — FBUIBIMBIL, |aly.
training HCCIIeA0BATEIBCKAS COLIMOTYMAHHUTApIBIK  KOHE  TeXHHWKaiublK  Oimim|Kysiperrimiri: 3amanaym Gimim 6epy

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

omicHaMachIH TYCIHY HETi3iHAe Kasipri Teopus MeH
MIPAKTHKAHBIH IIBIHABIFBIH Tanaay. CeIHN Oiay Ka3ipri
KOFaMHBIH JIaMybl MEH JKYMBIC iCTEYIHIH aJFbIIIapThI
perinne. ChIHM OHIIAyJbl AaMBITY TEXHOJIOTHSIIAPHI:
JIJIeTIEPIiH JIOTHKAChIH Kapay *oHe 3epaeney. ChlHu
pedexkcuBTi oitnmay MeH METaKOTHUTHBTIK
KallimeTTepai KaabIITacThIPY

Lens aUCHMIVIMHBI: BBUIBUTH OCOOCHHOCTH U
B3aUMOCBSI3b OCHOBHBIX IPOOJIEM U TEM HCTOPHH H
¢unocodhuu HayKu; pacKpbITh CAMOCO3HAHHE HAYKH B
€e CONMAIBHO-PHUIOCOPCKUX AacleKTax; TpPaKTOBKa
HayKH Kak INPO(ecCHH, COLUAIBHOIO HHCTHTYTa W
NPOU3BOAMTENBHON  CHJIBI, PACKPBITh NPEIMETHBIC

JKOHE aKMapaTThIK TEXHOJIOTHsIIAp b
naianana OThIPHIN JKaHa OimiMaep i
o3 OeriHIle ay Kadineri

3Hanusi: YMeTh aHAIM3UPOBATh
UCTOPHOTPA(UIO CAMOCTOSITEIEHO
IIPU U3Y9EHUN UCTOPUH U
¢dunocodun HAyKN

YMenusi: YMeTh IPOBOJIUTH
CPaBHUTEIILHO-YPABHUTEIbHBIN
aHaJIM3 UCTOPUYECKUX KOHLELHUH 110
ucropuu 1 puocopun HayKu.
HaBbIku: yMeTh aHAIM3UPOBAThH
paboTy 0 TOM, KaKue MpoOIeMbl H
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0COOEHHOCTH, OOIIECTBEHHBIX U TEXHIMIECKUX HAYK, UX
00IIMe YePThI ¥ Pa3IUUUsL.

Coaep:kanue JIUCOUIUIHHBI: PaccmatpuBaet
HCTOPHIO U PUITOCODHUIO €CTECTBEHHBIX U TEXHHUECKUX

HayK, HOBOCBPOICHCKYIO HayKy B KyJIbType U
OUBWIM3ALUH, CTPYKTYpy HAyYHOTO  TO3HAHWUA,
¢unocopckne  mpoOIEMBI  KOHKPETHBIX  HAYK,

KOMMYHMKaTUBHbIE TexHOIoruu XXI Beka u ux poib B
coBpeMeHHOW Hayke. OrmpenenseTr MyTH peIIeHus
COBPEMEHHBIX AaKTyaJIbHbIX METOJOJIOTMYECKUX U
¢unocodckux mpoOIeM ecTECTBEHHBIX M TEXHHUECKUX
HayK, Pa3BUBAET KPUTUYECKOE MBIIUICHUE U JIOTUKY.

9TO BOJHOBAJIO UCTOPHUKOB PAa3HBIX
HaIIPABJICHUH, IPOCKTUPOBATH
TMEPCIICKTUBLI €€ PA3BUTUS.
KOMHeTeHHI/IH: CIIOCOOHOCTH
CaMOCTOSATCIBHO an06peTaTL HOBBIC
3HaHUs, UCIIOJIb3Yysl COBPEMCHHBIC
o0Opa3oBaTeNbHBIE U
nH(pOpPMAIMOHHBIE 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

Ier Timi (kocibn)/
WHocTpanHblii
SI3BIK
(mpodeccronansu
bIiA) /

Foreign Language
(Professional)

BII/K
OOK/
BJUB
K/

PD
JHSC

Sht/
IYa/
FL
5202

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

IIpepexBusuTTep -
OaxalaBpHaTTHIH apHANbBI
noHepI
IHocTpexBu3uTTEP -
MyHalXuMUsIChI
TEXHOJIOTHSUTBIK
MIPOIECTEPiHIH
ecenreynepi,
TarnpiMIaManan ety
MKOHE MarucTepiik
JUccepTaLusIHbL
OpBIH/AY /Bl KOCKAHIAFbI
MarucTpaHTThIH
FBUIBIMHU-3€PTTCY
MKYMBICHI/
IIpepeKkBU3HTHI -
CrnenuansHbie
JICLUITIIMHBI
OakanaBpuaTa
HocTpexkBU3MUTHI -
Pacuersl

IMonHin MakcaThl: OoJjamaKk MaruCTPAHTTHIH KociOM
ic-opexeTiHae OeceH i Tl MeHrepy AaFabluIapbl MEH
JAFbUTAPBIH OJaH 9pi JaMBITY HETI3IHAE MIeT TUIIH
OKBITYJIBIH XaJIBIKAPAJIBIK CTaHIAPTTaphl IICHOCPIH/IE
KOMMYHUKATHBTIK ~ KY3BIPETTUNIH KyHeml Typne
TEePCHICTY.

Ma3smynsl. B2, Cl penrefinepi xorapbl IeHreie
KOciOM JKOHE aKaJIeMUsUIBIK MakcaTTapra apHajFaH
nparma-kociou Oarmap TYpiHAE YCHIHBLIA/bI: FHUIBIMU
aKnaparThlk 0a3a, FBUIBIMH aKIaparThl TYCIHAIPY,
JQJIEIaeyY, CeHIIPY, FBUIBIMU KalbUIbIKTap,
aKaJIeMUSUTBIK JKa3y. VIHHOBAaNMSIIBIK OMIiCTEp MEH
TEXHOJOTMSUIAP/Ibl  HalanaHy  JKOHE  3aMaHayu
Kypanmapael konnany (Mateprer pecypcrapsi). Kes
KelnreH cabakrac MoH OOWBIHINA TUIIK MaTepHAIIbI
MEHI€PreHIirin kepcery/

Lens MMCHUTUIMHBI: O3HAKOMJICHHE CTYACHTOB C
MIpaBHIIAMH WHOCTPAHHBIX  CJIOB,  OBJAJICHHE
KOMMYHUKATHBHBIMH, SI3bIKOBBIMA U MHCHbMEHHBIMHU
HaBBIKAMH.

Binimi: et tinmiameri Tymaycka 1
JIEPEKKe3Iepi OKYIBIH HeTi3Ti
TYpJIEpiH Urepy

BinmikTigiri: Mamannbeik OoWbIHIIIA
FBUIBIMH TaKbIPBINITApFa xa30arma
xabapramarap: mIeT TITIHIE FEUTBIMU
3epTTEY TaKbIPHIOBI OOMBIHIIIA
FBUIBIMH OastHIaMa, pe3eHTaINs,
mikipranacrap, Te3ucTep MeH
Makasanap JaibiHai oty
JlaFapichl: AFBUILIBIH TITIHAET]
FBUIBIME MOTIHIII ayJapy, pe3toMe
KypacTsIpa 01Ty JarabIChl
Kysiperrisiri: akmaparTsig
3aMaHayd aKmapaTThIK KOFaM
JTaMYbIHIaFbl OOJIMBICHI MEH MOHIH
TYCiHY, OCHI yliepicTe maiiia 601aThiH
KayinTep.ii Ce3iHil, aKnapaTThIK,
Kayilci3MiKTiH HETi3T1 TalanTapbiH
opbIHzay Kabimeri./
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TCXHOJIOTHYCCKUX
MPOLIECCOB HEPTEXUMUH,
Hayuno-
HUCCIICA0BATCIIbCKasA
paboTa MarucTpanra,
BKJIO4Yas BBIITOJIHCHUEC
MarucTepcKoi
JIUCCcepTaluu./
Prerequisites -Special
undergraduate courses
Post-requisites: -
Calculations of
Technological Processes
of Petrochemistry,
Master Research
Scientific Work
Including internship and
master thesis

Kpartkoe conepkaHue IUCIUTUIMHBEIL: Tlo3BonsieT
Pa3BUTH HaBbIKH yCTHOﬁ KOMMYHUKaIIUn Ha
HWHOCTPAHHOM S3BIKC, MCXKKYJIbTYPHbBIC KOMIICTCHIINU,
HaBBIKH OOMEHa 6H3HeC-K0ppeCHOHI{eHHI/Ieﬁ, OBJIAJICTH
OCHOBHBIMH BHJaMH YTCHUA HNHOA3BIYHBIX
OPUTHMHAJIIbHBIX UCTOYHUKOB, ITOJATOTOBKH ITUCbMCHHBIX
COO6H.[€HI/If/'I Ha HAYYHBIE TEMBI II0 CHEOHUAJIBHOCTH:
HaquBIﬁ JOKJIaJl, Npe3€HTaluA, TUCKYCCHUU, TE3NUCHI U
CTaThbHu 10 TEME Hay4YHOI'oO HUCCJICAOBAHUS Ha
HWHOCTpaHHOM SI3BIKEC, AHHOTHUPOBAaHUEC Hay4YHOTrO
TCKCTa, COCTABJICHUC pe3}0Me./

Purpose: familiarizing students with the rules of
foreign words, mastering communication, language and

writing skills.
Content: Allows to develop oral communication skills
in a foreign language, intercultural competence,

business correspondence exchange skills, master the
main types of reading foreign-language original
sources, prepare written reports on scientific topics in
the  specialty: scientific  report, presentation,
discussions, abstracts and articles on scientific research
on foreign language.

3HaHMs: OBJIAIETh OCHOBHBIMH
BUJaMU YTCHUS MHOA3BIYHbIX
OpUTI'MHAJIbHBIX UCTOYHUKOB
Ymenuns: YMmeThb IIOAIrOTOBUTH
IIHMCBbMCHHBIX COO6H.[6HI/II71 Ha
HAYYHBIC TEMBbI IO CIICHHUAJIBHOCTU!
Hay4HbIN JOKIAJ, Ipe3eHTanus,
JUCKYCCHHU, TE3UCHI U CTATbU 110 TEME
Hay4YHOIr'0 UCCJICAOBaHUA HA
HMHOCTPAHHOM SA3BIKC

HaBpikn: NEepeBOAUTD HAYTHOI'O
TEKCTa Ha aHTJIMHCKOM SI3BIKE,
COCTaBJICHHUE PE3IOME.
KOM]’[eTe}[Hl/lﬂ: CIIOCOOHOCTD
MMOHUMAaTh CYITHOCTb X 3HAUYCHUC
nH(opManny B pa3BUTHU
COBPEMCHHOI'O I/IH(bOpMaLII/IOHHOFO
06H_[60TBa, CO3HaBaThb OIIACHOCTH U
Yrpo3bI, BOSHUKAOIINE B OTOM
nporiecce, co0JIt01aTh OCHOBHBIE
TpeboBaHus MHPOPMAIIMOHHON
6e3OHaCHOCTI/I, B TOM 4YHCJIC 3allIUTHI
roCyIapCTBEHHOI TaiHbl/
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
TICHXOJIOTHUSICHI /
IIcuxonorus
ynpasieHus/
Psychology of
Management

BIT/
KOO
K/BIY/
BK/
PD
JHSC

BP/
PU/

5203

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

IIpepexBusuTTeEp -
OakajaBpHaTThIH apHaWbI
noHepi
IHocTpexBu3UTTEP -
TarnpIMIaMagaH eTy
JKOHE MAarHCTEpIIiK
JHCCepTalUsHbI
OpbIHAayAbl KOCKaHAar bl
MaruCTpaHTThbIH
FBUIBIMHU-3€PTTEY
JKYMBICHI/
IIpepexkBU3HUTHI -
CreraiapHbIE
JUCHUITIINHBI
OakayiaBpuara
[ocTpexkBU3UTHI -
Hayuno-
HCCIIeIOBaTEbCKAs
paboTa mMarucTpanra,
BKJIOYas BBIITOJIHCHUC
MarucTepcKoi
JIICCepPTaLUH.

IIonHiH MakcaThbl: YHBIMHBIH afaM pPecypCTapblH
Oackapy  JarIbpUIapblH  KAJIBIITACTBIPA  OTHIPHII,
NICUXOJIOTHSJIBIK MEHE/DKMEHT CallaChIHIarbl OLTIMIH
MEHrepy apKbUIBI — IICHXOJIOTTHIH  KY3BIPETTUITIH
KaMTaMachI3 eTy.

Ma3smyHbI: 6ackapy NMCHXOJOTHICHIHBIH 9/1iCHAMAJIBIK
Heri31epi. Backapynsig TICHXOJIOTHSUTBIK,
TEOPHUSUIAPBIHBIH aMybl. backapy NMCHXOJIOTHSCHIHBIH
JKaJIbl TEOPHSIIBIK  CYpakTapbl. bacKapylIbLIbIK
KapbIM-KaTbIHAC TICHXOJIOTHSCHL.  KpI3MeTkepiepaiH
TICUXOJIOTHSUTBIK  epekmiernikrepi.  Kpsmerkeprepai
BIHTAJIAHJBIPY ~ MCHXOJNOTHSCHL. ~ YWBIMHBIH  aaaMm
pecypcTapbiH 0ackapy TEeXHOJOTHSUIApHL. ¥ HBIMHBIH
KaJp cascaThlH IICUXOJOTHSUIBIK KaMTaMachl3 eTy.
¥YilbiMIarbl KaKTBIFBIC TICHUXOJIOTHSCHL.  TyJIFaHbIH
Kacion nedopManusCHIHBIH QIIBIH any
TEXHOJOTHSUIApEl.  JIMarHOCTHKANBIK  Kypasgap.Isl
xKacay, KeIIOacIIbUIapAbl  OKBITYABIH  IHQPIBIK
omicTepiH 93ipiey koHe OacKapymIBUIBIK KeHec Oepy
TYpiHzIe TOXKipHOeTiK eHrizy/

Leab AMCHMNIIMHBI: O03HAKOMIICHHE CTYAEHTOB C

OCHOBHBIMU MPUHITUTIAMA COBPEMCHHOM
IICUXOJIOTHYECKOI HAYKH, HEOOXOUMBIE B
mpo(heCCHOHANBPHON  JCSITEIBHOCTH  CIICIIUATIICTOB
BEICIIICH KBaJTM(UKAIIHH.

Kparkoe cojep:Kanne JUCIHUIIHHBI:
PaccmarpuBaeT OCHOBHBIC MPHHIIUIBI COBPEMEHHOMN
IICUXOJIOTUYECKON HAYKH, HEOOXOUMBIE B
mpo(heCCHOHANBPHON  JCSITENBHOCTH  CIICIIUATIICTOB
BEICIICH  kBamudukanuu. DopMmupyeT  HaydHO-

TEOPETHYECKOE MUPOBO3pPEHHE 10 (yHIAMEHTAIEHBIM
IMCUXOJIOTUYECKUM TIOHATHAM, YMCHUA W HaBBIKH
IICUXOJIOTHYCCKHUX I/ICCHe}IOBaHI/Iﬁ JIMYHOCTHU, 3HAKOMHUT
C OCHOBHBIMH METOAaMH OKCIICPUMEHTAJIbHO —
NCUXOJIOTUYCCKOTO HCCJIICAOBAHMSA W HAIPAaBJICHUSAMU
HCI/IXOKoppCKHI/IOHHOﬁ pa6OTLI, YyIipaBJCHUA
I(OHCI)JII/IKTaMI/I B KOJUIEKTHBE, CTpECCaMU U METOAaMHU
HX paspenieHus./

Purpose: familiarization of students with the basic
principles of modern psychological science, necessary
in the professional activities of highly qualified
specialists.

Content: Considers the basic principles of modern
psychological science, necessary in the professional
work of highly qualified specialists. Forms a scientific

Binimi:  xazipri
FBUIBIMHBIH ~ HETI3r1
MEHIepy
BimikTiiri: Tynransl
MICUXONIOTHANBIK ~ 3epTTey  Oiri,
9KCHEPUMEHTTIK — TICHXOJIOTHSJIBIK
3epTTEYAiH HETI3T1 oliCTepiMEeH KoHE
[TcuxoKOpPEKIHSIBIK YKYMBICTBIH
OarpITTapPhIMEH TAHBICTHIPA/IbI
JaFnbIchI: YOKBIMIAFbI
KaKTBIFBICTapAbl  0ackapy, cTpecc
JKOHE OJIAp.IBI IISITY 9IiCTepi.
Kysiperriniri: xopmaran omemmi
kKoHe OumiM Oepyai OyTiH xKyiie
peTiHae,  ATHOIENAroruka  Herisi
perinie  GUIOCOQUSIBIK  TYCIHY
ojticHaMachIH 61y /

3HaHu: OBJIaJIETh OCHOBHBIE
MIPUHLIMIIBI COBPEMEHHOI
[ICUXOJIOTUYECKON HAyKU

YMenusi: YMeHUE MICHUXOIOTHYECKHX
UCCIIEJOBAaHUN IMYHOCTH, 3HAKOMHUT C
OCHOBHBIMHU METOJIaMU
9KCIEPUMEHTAIBEHO -
TICUXOJIOTHYECKOTO HCCIICAOBAHUS |
HaIpaBJICHUSIMUA
MICUXOKOPPEKIIMOHHOW paboThI
HaBsbiku: ynpapieHust KOHQIUKTAMH
B KOJJIGKTHUBE,  CTpeccaMH W
METOJIaMH MX pa3pelieHusI.
KoMnereHnumsi: 3HaHNS METOJOIOTHUH
dunocohcroro OCMBICIICHHS
OKpY>KaloIIero Mupa M 00pa3oBaHUsA

MICHXOJIOTHSUTBIK
NPUHIUOTEPIH

KaK IIEJIOCTHOM CHUCTEMBI, OCHOBBI
9THOIEAarOruKy /
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

3
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and  theoretical  worldview on  fundamental
psychological concepts, skills and abilities of
psychological researches of a personality, introduces the
main methods of experimental - psychological research
and areas of psychocorrectional 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

OKBITY IbIH
QIiCTEMEIIIK
Herizaepi/
MeTtoanuecku
€ OCHOBBI
NPENOIABAHUS
/
Methodical
Bases of
Teaching

JKoraps! MexTen
1€1arOruKacel/
Ilemaroruka
BBICIIEHN IITKOJIBI/
Higher School
Pedagogy

BIT/
KOO
K/BJl/
BK/
PD
JHSC

ZhM
P/
PVSh

HSP/
5204

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

IIpepexBusurrep -
0akaaBpHaTTHIH apHANbI
MoHepi
IMocTpexkBU3MTTEP -
TarjibIMJaMaZlaH oTy
JKOHE MarUCTEPIIiK
JuccepTausHbI
OpBIHAAY Al KOCKAHIAFbl
MaruCTpaHTTbIH
FbUIBIMU-3CPTTCY
JKYMBICHL./
IIpepexkBU3HTHI -
CnenuanbHbIC
IUCLUIINHBI
OakanaBpuaTa
IMocTpexkBU3UTHI -
Pacuetst
TEXHOJIOTHYCCKHUX
MPOLIECCOB HEPTEXUMHH,
Hayuno-
HUCCICA0BATCIIbCKasA
pabora Marucrpanra,
BKJIFOYas BBIITOJIHCHUC
MarucTepcKon
JUccepTaluu./
Prerequisites -Special
undergraduate courses
Post-requisites: -
Calculations of
Technological Processes
of Petrochemistry,
Master Research
Scientific Work
Including internship and
master thesis

Monnin makcarbl: JXOO OKBITYHIBICBIHBIH KOCIOU-
MEarOTMKANIBIK ~ MOJICHUCTIHIH HETI3ACpiH, >KaJIlbl
MEarOTMKANBIK ~ KY3BIPETTUIIKTEPiH  KaJBIITACTBIPY,
MarucTpaHTTapabl JKOFapBI Oiim oepy
MEarOTHKACHIHBIH ~ TEOPISUIBIK JKOHE  OICTEMENIK
Heriznepimer, JKOO-marsl OKy IMPOIECIH JKOcmapiay,
YUBIMIACTBIPY KOHE 0acKapy TEeXHOJOTHsUIAPbIMEH
TaHBICTBIPY.

Ma3smyHbl. Onemjeri skoHe KazakcTaHIarbl >KOFaphbl
KociOm  OumiM  Oepynmi  AaMBITyIBIH — 3aMaHAayH
mapagurManapbl, Tapuxbl, COHFBl TCHICHIHUSIIAPHI.
JKorapel OKy OpHBI TEIarOTWKACHIHBIH TE€HE3UCI MEH

onmicremeci, KOO OKBITYIIBICBIHBIH KY3BIPETTLIIr.
Yuuepcurer JIJIaKTHKACBHIHBIH Macerenepi,
CTYAGHTTEPMEH TopOHME IKYMBICHIH YHBIMIACTBIPY,
3aMaHayl  YHHBEPCHUTETTI Oackapy  Macemenepi.
OKBITY 1Bl YHBIMIIACTBIPYAAFbI 3aMaHayH TYFBIPIIap MEH
omictep, CTYHOGHTTEpHiH OKy 1IC -  OpeKeTiH
YHBIMIACTBIPY MEH OKY JKETiCTiKTepiH Oaranay./

Henp aMCUMNJIMHBI: OCBOCHHME IMpeENojaBaTeNIIMU
BBICIICH  IIKOJNIBI ~ OCHOBHOW  MpPO(h)eCCHOHABHO-
neJarornyeckoi KYJbTYpBI, (dhopmupoBaHue
MearOTMYECKIX KOMTIETCHIIHH, TEXHOJIOTHUSIMHI

COBPEMEHHOTO aHalN3a, MIIaHUPOBAHUS, OPraHU3ALNH
oOy4eHUs] W BOCIIUTAHUS, TEXHOJIOTHEH CyOBeKT-
Cy6"beKTHOFO, KOMMYHUKATHBHOTI'O BSaMMOﬂeﬁCTBHﬂ
mpernofaBaTens M CTyAe€HTa B 00pa30oBaTelbHOM
Ipolecce By3a.

Kparkoe cogepxxanue nucuunimnbl:  IIpencrasiser
COBPEMEHHBIE IIapaJUIMbl BBICIIETO 00pa3oBaHuS,

CHCTEMY BBICHIETO MPO(EeCCHOHAIBHOIO 00pa30BaHuUs B
Kazaxcrane. PaccmarpuBaer METOJ10JI0T IO
MearornuecKon HAYKH, poQeCcCHOHANTBHYIO

KOMIIETEHTHOCTb IIPENOJAaBaTeNsl BBICHIEH MIKOJBI.
[To3BomsieT oBNANETh KPEIUTHON CHCTEMOH O0y4eHHS,
HOBBIMH METOJaMH 1 (popMaMu 00YIEHHS B ITOJITOTOBKE

6y,£[yH.[I/IX CIICIIMAJIMCTOB, BOCIIMTAaHUA n

Bimimi: Oonamrak OKbITYIIBLIAPIBI |3
JKOFapbl MEKTeIl Ie/larOrMKachIHbIH
JKAITIIBI npoOemManapbIMeH,
TEOPHUSIIBIK, 9/liCHAMAUTBIK,
HeTi3/IepiMeH TaHBICTHIPY

Binikriairi: Xorapsr 6imim Gepynin

3aMaHayu napaaurmanapbis,
KazakcTanmarbl KOFapbel  KoCINTIK
6immim Gepy xyleciH ycbIHa Oiny
JaFabIchl: JKOFapbl ~ MEKTell
Te1arOTHKACHI CaJlaChIHAAFbI
JKYMBICTBI Tangay KOHE
YUBIMIACTBIPY.

Kysiperrisiri: OKy-TopOue
JKYMBICBIHBIH yaepici MeH

HOTIDKENEpPIH Tanjay, Oaraiay >KoHE
Ty3eTe Gimy /

3HaHUsA: O3HAKOMIICHHE OyIyIIiX
npenojaaBaTeseit c 00IUMH
npoOiemamu, TCOPETUICCKUMH,
METO/I0JIOT UYECKUMU OCHOBaMH
MIETaTOTHKH BBICIICH IITKOJIBI
Ymenusi: YMeThb MPEACTABIAT
COBPEMEHHBIC MapajurMbl BBICIIETO
o0pa3oBaHUs, CHUCTEMYy  BBICIIETO
poeCCHOHATBPHOIO 00pa3oBaHUs B

Kazaxcrane

Haspbikn: aHAIM3MpOBaTh |
OpraHu3zoBaTh paboTy B  cdepe
NEeJaroruKH BBICIICH IIKOJIBL.
Komnerenuus: YMEHHUS
AHAJIM3UPOBATD, OLICHHUBATh u
KOPPEKTUPOBATh npotecc u

pe3yibTaTt y‘le6H0-BOC1’[HTaTeJ’ILHOﬁ
neqarenbHocT /

Knowledge: familiarization of future
teachers with General problems,
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(dhopmMHupOBaHUS JIMYHOCTH CIENAINCTA,
00J1a1aF0IIET0 JINIACPCKUMH KauecTBaMu./

Purpose: development of basic professional and
pedagogical culture by higher school teachers,
formation of pedagogical competencies, technologies of
modern analysis, planning, organization of training and
education, technology of subject-subject,
communicative interaction between a teacher and a
student in the educational process of a University.
Content: Represents modern paradigms of higher
education, the system of higher professional education
in Kazakhstan. Considers the methodology of
pedagogical science, professional competence of a
higher school teacher. Allows seizing the credit system
of training, new methods and forms of training in the
preparation of future specialists.

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

MAMAHBIKTBIH TAHIAY MOY.JIIBIEPI




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

AMBIPBIMABIK
MIETTIK
ecenTepIiy
TEOPUSCHI
/Teopus
PA3HOCTHBIX
KpaceBbIX 3a1a4
[Theory of
Difference
Boundary Value
Problems

KII/T

AShE
T/
TRK

/TDB
VP
5205

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

IlpepexBusurrep:
Kemnbetinem
MaTe€MaTHUKaJIbIK aHAJIN3
JKOHE CTOXACTHUKAJIBIK
aHaJIu3
IMocTpexkBU3NTTEP:
FBUIBIMH 3€PTTEY
KYMBICHI/
IIpepexkBU3HTDI:
MaremaTudeckuii
aHaJIu3 Ha
MHOFOO6paBI/I$IX u
CTOXACTUYECKUI aHaIN3
HOCTpeKBI/BI/lTBI:
Hayuno
HCCJICA0BATCIIbCKas
pabora/

Prerequisites:
Mathematical analysis on
manifolds and stochastic
analysis Post-requisites:
Research work

IMonHiH MakcaTbl: OPTYPIi (QU3MKAIBIK IKOHE
TEXHHUKAJIBIK npouecTepIi MaTeMaTHKaJIbIK
MOJIeTIbJIey i€ Maiiia 00JaThlH albIPMAIbLIBIK [EKTI
ecenTepiai UIeNIyAiH TEOPMSUIBIK Herizaepi MeH
SmiCTepiH 3epTTey.

KypcTsiH Heri3ri Ma3MyHBI TiKOYPBIIITHI, KUCHIK )KOHE
KYpBIIBIMIaHOaFaH TOpJIApAAFbl €CENTep, CaHIIBIK
HIelry — OMmICTepi,  COHBIH  IMIHAE  aKbIPJIBI
afBIpMAaIIBUIBIKTAp SAICTEPl, AaKbIPJIBI AJIEMEHTTED,
afBIPMAaNIBbUIBIK CXeMaJlapbl XKSHE CaHABIK 9IICTEPIiH
TYPaKTBIIBIFEl MEH JQJJITIH Tangay CHUSKTBI 9pTYpIi
mipdepeHnuanapl  MEeTTiK  ecenTep  KIacTapblH
3epTreyai Kamtuabl. Kem (azamsl CHIFBUIMANTHIH
CYHBIKTBIKTBI CY3y TalChIpMaliapbl YIIIH (PU3UKAIIBIK
nporiectepaiy Oeiny cxemanapel. T. KapiemaHHBIH
TpaHCepTTIK TeHJeyJep >KYHeci YIIIH MOJIENbIiK
ecebi. E-xypIkray, memiMHiH Oipereimiri. bemy
cxeMamapel. TacelManmmay TeHumeyi MeH bakieii-
JleBepert TeHmeyi YymIiH kabape albIpMAIIbLIBIK

cxemacbl. Marematukanbslk — (HU3MKa  ecenTepiH
Hmienry iy~ AJTOpUTMIEpP  KEUIeHIH op  Typui
anicrepmeH 3eprrey/

Hean: Ilenpto mpenmera  sIBISETCS  W3ydCHHUE
TEOPETHYECKHX OCHOB W  METOJOB  pEIICHHSA

Pa3HOCTHBIX NpPENENbHBIX 3aJa4, BOSHUKAIOUIUX MPU
MAaTEeMaTHU4YCCKOM MOJCIIMPOBAHNU Ppas3InMYHbIX
(hM3UKO-TEXHUYIECKUX MPOIECCOB.

OcHOBHOE coJiep:kaHMe Kypca 0XBAaThIBAET U3YUCHHE
Pa3IMYHBIX KIacCOB IU(PQPEPCHINATEHBIX KPACBBIX
3a/1a4, TAKUX Kak 3aJa4d Ha IPSIMOYTOJIbHBIX, KPUBBIX
U HECTPYKTYPUPOBAHHBIX CETKAX, YUCIEHHBIE METO/IbI
peuieHuA, B TOM YUCJIC METOAbl KOHCYHBIX pa3H00Teﬁ,
KOHCYHBIX 3JIEMCHTOB, Pa3sHOCTHBIX CXEM U aHaAJINU3
YCTOMYMBOCTM M TOYHOCTHA YMCIICHHBIX PELICHUN.
MeTopl. CXeMBI pa3zenieHus ((U3HYSCKIX MPOIECCOB
JUTS 331324 (QUIbTpanuu MHOTO(A3HOM HEC:)KUMAEeMO
skuakoctu. T. Pacuer mopmenm Kapnemana st
CUCTEMBI ypaBHEHMH MepeHoca. E-cxoauMocTs,
€AMHCTBEHHOCTh pemreHus. CXeMbl pachpeneieHHUs.
PasnoctHas cxema Kabape /it ypaBHEHUs mepeHoca
u  ypaBHeHus  baknu-JleBeperra. Wzyuenune
KOMILJIEKCa aJIrOpPUTMOB penieHus 3a1a4
MaTeMaTHIECKOH (QH3UKH Pa3THIHBIMUA METOIaMH /
Purpose: The purpose of the subject is to study the

theoretical foundations and methods of solving

Binimi: Oipinmn jkoHe eKiHII peTTi
KT wemry omicrepi. Jarapichl: xait
UGG epeHITaIIbIK TeHACYyJIePIi
CaHJBIK oficrieH mienry >koHe DEMpe
mienmry  YOouiH —Oarmapiiama  KYpajbl.
emry smicrepinae KaTeJiKT1
AHBIKTAMIBI, JOIIIKTI aHBIKTANIBL.
BimikTimiri: xait nuddepeHImanIbK
TEHJACYJIEp MEH >KyHeraepai Iiemeni,
3epTTey  VIIIH  OChl  OuTiMAEpiH
konmananel, KT menry GapbichHIA
Tanmay JKOHE KOPBITBIHIBI JKACAWIBI,
KAT mrenryre caHABIK OAICTI KOJITaHY
apKbLIbI KaTeJIKTI AHBIKTAY/IbI
MEHTepe/.

Kysiperrinmiri: o3 moHIIK canackiHIa

HMHHOBAIUSIIBIK, KBI3METTI
YHBIMIACTBIPY JaFabLIaphbl /

3uanusa: wmeroxbl pemenus  OJY
MEPBOrO0 ©  BTOPOTO  MOPSAKOB.
Ymenus: HCIIOJIL30BaTh
BapHAlMOHHBIC METONBI MPU PEIICHUU
TIPUKIIATHBIX 3a1a4. pemaTh
YUCICHHBIMU METOJaMHU
OOBIKHOBEHHBIE UG hepeHInaTbHbIe

YpaBHEHMSI M COCTaBJIATH NPOTpaMMy
st pemenuss Ha OBM. Ompenenuts
MOTrpeIIHOCTU METOA0B peuicHus,
OMpeACIUThb CTCICHU TOYHOCTHU.
HaBpikn: 3HaHUAMU npu
HCCICAOBAHUN U PEHICHNN KOHKPETHBIX
OOBIKHOBEHHBIX  JuddepeHnanbHpIX
YPaBHEHUH M CUCTEM, BCTPEUAIOLIUXCS
B pa3IMYHBIX 00acTsax
€CTCCTBO3HAHUsA, U C IIOMOIIBIKO OTHUX
3HAHUH OIPCACIINTD NOrpeurHOCTU
MPUMEHACMBIX YHUCJIICHHBIX METOJOB
pemenust OJ1Y.

KOM]’[eTeHHHﬂZ HAaBBIKW OpraHu3anu
HHHOBaLlHOHHOPlI JCATCIIbHOCTHU B cBOEH
npeaMeTHOU obnactu /

Knowledge: methods for solving first
and second order odes.

Ability: use variational methods in
solving applied problems. to solve

9




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

The main content of the course covers the study of
various classes of differential boundary value
problems such as problems on rectangular, curved and
unstructured grids, numerical solution methods
including finite difference methods, finite elements,
difference schemes and stability and accuracy analysis
of numerical methods. Physical process partitioning
schemes for multiphase incompressible fluid filtration
tasks. T. Karleman's model calculation for the system
of transfer equations. E-convergence, uniqueness of
solution. Allocation schemes. Cabaret difference
scheme for the transport equation and the Buckley-
Leverett equation.

Study of the Algorithm complex for
mathematical
methods.
The purpose of the subject is to master the basic
principles and methods of numerical solution of
differential equations using grid methods.

solving
physics problems using different

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
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Hubdepennmann
BIK TCHICYJICPIi
LICTITYTIH TOPJIBIK
omicrepi/
CeTouHble
METO/IbI PEIICHHS
nuddepeHaITsH
BIX YpaBHEHHIA/
Gird methods for
solving
differential
equations

KII/T
K

DTSh
TA/
SMR
DU/
GMS
DE
5205

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

IIpepexkBusurrep:
MaTeMaTHKaJIbIK Tajay,
TG hepeHIAIBIK
TEHJIEY, MaTeMaTHKaJIBIK
(uzuka TeHeynepi,
KOMITIIEKC aifHBIMAaJIbI
(hyHKIHATIAp TEOPHUSAICHL.
MMocTpexBu3uTTEP:
HHTETPAJLIBIK
TYPJICHIIpYJIEp JKoHE
OJIap/IbIH KOJIaHBLTYBI,
FBUIBIMH-3€PTTEY
®ymbicTap/
IIpepexBU3NTHI:
MaTeMaTH4eCKUi
aHaJM3,
muddepeHraIbHbIC
yYpaBHEHHUsI, ypaBHEHUS
MaTeMaTU4YeCKHUil
¢busnku, Teopus
(GYHKIMH KOMIUIEKCHOM
nepeMeHHON
IMocTpexkBU3UTHI:
HHTETpajibHbIe
mpeobpa3oBaHus,
Hay4YHO —
HCCIIeI0BaIebCKas
pabora/

Prerequisites:
mathematical analysis,
differential equations,
equations of
mathematical physics,
theory of complex
variable function
Post-requisites: integral
transformations, research
work

MakcaTbl: TOpPJBI OICTEpAi KOJJaHa OTBIPHII,
T GepeHIMaIIbIK TCHACYICPAl CAHABIK ISy IiH
HETI3T1 MPUHIIAIITEPI MCH OIICTEPiH UTepy.

KypctbiH  Herizri Ma3mMyHbl andgepeHIuaibK
TEHJACYJEPIH OpPTYpdl KIACTaphlH, TOp OIICTEpiH
3epTTeyai KamTHAbl. Kypc coHbIMEH Karap TOp
omicTepiHIH  TYpPaKTBUIBIFBIH,  JOJMAICIH  JKOHE
KOHBEPI'eHIMSChIH 3epTTeY/i, KaTeiepli Taiiay.bl
JKOHE CaHJBIK IMISNIMIEpAiH canacklH Oaraay/bl
KamTHabl. Komm Macenecin, apanac ecenrtepi,
mapa0oaNblK THIITETI TEHACYIEPIi JXKOHE TiKeleH
JKOHE WTEPATHBTI OMICTEpAl WICHIyre apHAIFaH TOP
omiciH KapacTeIpaapl. benricizgepai ambin TacTayIblH
Oenrini Oip perTuIiri OOWBIHIIA SiCTEpAl KOJIAaHYFa
JKOHE HaKThl (opMmynagap OOMBIHIIA MISIIIMI
€cerTeyre JKoHe JISHEKTI JKyBIKTayllap HOTHKECIHZe
CATX wenriMin anmyra MyMKiHIIK Oepeni../

Leas: oBIaJeHWE OCHOBHBIMH NPUHIHUIIAMH U
METOJaMH YHCIICHHOTO peLeHus
i depeHmanbHbpIX ypaBHEHHUH CETOYHBIMH
METOJIaMH.

OcHOBHOE COACPIKAaHUEC KypCa BKIIOYACT HU3YUYCHUC
Ppa3nyYHBIX Ki1accoB quddepeHnnansHbIX ypaBHEHHH,
CE€TOYHBIX MCETOOOB. Kpr TaK¥XKE OXBaThIBAcCT
HUCCICO0BaHUA CTa6I/IJIBHOCTI/I, TOYHOCTH )44
CXOJUMOCTHU CCTOYHBIX MCTOJO0B, aHAJIU3 OH_II/I60K u
OIICHKY Ka4Y€CTBAa YMCJICHHBIX peI_HeHI/Iﬁ. OXBaTBIBaeT
CETOYHBIH METO peuicHus 3a1a4yun KOI_[II/I,
CMCIIIAHHBIC 3aJavu, YpaBHCHUA r[apa60m/1quK0r0
TUMNA, MNOpPSAMOM M UTEpauMOHHBIA MeToAbl. OH
IIO3BOJIACT MCIIOJIB30BAaTh MCETOABI OHpCH@HeHHOﬁ
MOCICA0OBATCIIBHOCTU  YAAJICHHUA HCEU3BCCTHBIX U
BBIUUCIIATE PEIICHHUE 110 ONPEACICHHBIM (hOpMyJIaM U
nomy4dats  pemenne CAT3 B pesynbrare
II0CJIEAOBATCIIbHBIX HpH6J‘IH)K€HHfI/

Purpose: The main content of the course includes the
study of different classes of differential equations, grid
methods. The course also covers stability, accuracy,
and convergence studies of grid methods, error
analysis, and quality assessment of numerical
solutions. Covers the grid method for solving the
Cauchy problem, mixed problems, parabolic-type
equations, and direct and iterative methods. It allows
to use the methods of a certain sequence of removing
unknowns and to calculate the solution according to

- HMHTETPaJABIK TeHIeynep OoiprHmIa|l
OiyTiM anajpl, JaFabUIaHy KHE OJap.Ibl
Kociou KbI3METTE naimanaHabl
KaOlIeTTiIiri;

- MHTETPANJBIK TEHIACYJIEPl IIBIFapy
OapeICEIHIA OWIBI JKYHENeH i, OHBIH

MOPMEHAUIITIH ~ apTTBIpyFa  KaXKeTTi
oMicTepIi KOJIIaHAIbI;
Kysiperrisniri: eJIarOTUKabIK

Oipuecit XKyMbIC icTey 1l YHBIMAACTHIPY
Jarapuiapsr /

3Hanus: CIOCOOHOCTH
CaMOCTOSTENILHO TPHOOpETaTh HOBBIC
3HAHMS 110 UHTErPaJIbHBIM YPaBHEHHUIM
A  UCIOJNb30BaTb HUX B  CBOEH
PO eCcCHOHANBHON eI TENbHOCTH;

- CHOCOOHOCTh K  MIPHUMEHEHHUIO
JIOTUYIECKOTO u KPUTHYECKOTO
MBIIIJICHUS ISl PEIICHUs TPOOIIeM;
YmeHust: ciocoOHOCTh K MPUMEHEHUIO
npoeCCHOHATBHON 3HAHUN U yMEHUI
Ha MPaKTHKE;

- OCO3HaBaTh COLHUAIBHYIO 3HAYMMOCTh
cBoel Oynymeil mpodeccun, HMeETh
BBICOKYI0 MOTHBAIIMIO K BBIIOJIHEHUIO
npodheCCHOHATTBHON

HaBbIKHM: CIIOCOOHOCTEL HCIIOIL30BaTh
OCHOBHBIC 3aKOHBI C€CTCCTBCHHO
HAaYyYHbIX JUCHUIIINH B
HpO(l)eCCPIOHaJ'IBHOfI JACATCIBbHOCTH,
MPUMEHATh METOABI MAaTEMAaTHYCCKOTO
aHajim3a u MOACINPOBAHUSA,
TEOPETUUCCKOT'O n

OKCIICPUMEHTAJIBHOT'O UCCJICIOBAHU.
KOMHeTeHIIMH: HAaBBbIKW OpraHu3alun
neaaroru4yeCcKoro COTpyAHHUYECTBA
(YuuTenb-y4eHHUK,  yYUTEIh-YIUTElb,
VYUTETb-POTUTEIH)/

Knowledge:

- the ability to independently acquire
new knowledge on integral equations
and use them in their professional
activities;

Ability
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specific formulas and to obtain the solution of the SAT
as a result of successive approximations.

- 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)
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CBI3BIKTBIK
UHTErPAIBIK
TeHACYIepPIi
mrenry aaicrepi /
Mertonbl perienus
JINHEWHBIX
HWHTETPaJIHHBIX
ypaBHEHHH /
Methods for
solving linear
integral equations

KII/T
K

SITS
hA/
MRLI
u/
MSLI

6206

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

IIpepexkBu3uTTEp:
CBI3BIKTBIK

TG hepeHIAIBIK
orepaTopIiap
TEOpHCHIHA KipicTe
IMocTpexkBU3NTTEP:
Konman6ams! meKTik
ecenrep/
IIpepexBU3NTHI:
BBeaenus B Teopuio
JIUHEHHBIX

QG pepeHITraIbHBIX
OIIepaTopoB
IMocTpekBH3UTHI:
IIpuknanHele KpaeBble
3agaqn/
Prerequisites:
Introductions to the
theory of linear
differential operators
Post-requisites: Applied
boundary value problems

TMoHHiH MaKCATBI-FBUIBIM MEH TEXHHKAHBIH OpTYPJIi
cajajiapblH/la KEHIHEH KOJIIAHBUIATBIH CBHI3BIKTBIK
MHTErPaIBIK TCHIACYJICP/I ISy IiH HEeTi3ri oicTepi
MEH TICUIIEPIiH 3epTTey.

KypetbiH Herizri Ma3MyHbI OipiHMI >KoHE EKiHIIL
peTTi dpenromsM TeHaeyepi, Bomerepp TeHmeymepi,
CHUHTYJSIPABIK ~ SIAPOJapel  Oap  eKiHmi  peTTi
OpenronsM  TeHJeylepi  CHSKTBI  CHI3BIKTBIK
MHTETPpaJJBbIK  TEHACYJEpAiH  HErisri  TypiepiH,
coHaif-ak  Mrepamust  omicTepiH,  KOJUTOKAIIHS
omicrepin, ['anepkun omicrepin, Heiiman omictepiH,
®Oypbe omicTepiH JkoHe T.0. Koca anFaHnma, MICIIy
omicTepin 3epTTeyai KaMTHUBL. Bepinren
TG hepeHIaIIbIK TEHJICYJIep OolbIHIIIA
Wurerpannslk TeHaeysiep Kypa Oiny. MHTerpanabik
Teaeynepai  memry. JIoHeKTI KYBIKTay — OMICIH
KoyiaHy. Bonbprepp  HMHTErpasablK — TEHJACYIHIH
memimi. Jlarmmac TyprneHzmipyi. AHBIKTaMachl >KOHE
Heri3ri Kacuerrepi. Jlamumac TypaeHaipyis Kongany/
Hean: Ilenbto mnpeamera sBIAETCS HU3y4YEHHUE
TEOPETHYECKHX OCHOB M  METOJIOB  PELICHUs
Pa3HOCTHBIX MpPEAETIBbHBIX 3a/la4, BOSHUKAIOUINX TPH
MaTeMaTH4eCKOM  MOJEIHMPOBAaHWUHM  Pa3JIMUHBIX
(PM3UKO-TEXHUYECKUX MPOLIECCOB. OcHoOBHOE
CoZiep’KaHNe Kypca OXBAaThIBACT M3YUYEHHE Pa3IMIHBIX
kiaccoB auGepeHIIHaTbHBIX KPACBBIX 3a/1a4, TaKUX
KaKk 3aJauydl Ha [pSIMOYrOJbHBIX, KpPUBBIX W
HECTPYKTYPUPOBaHHBIX CETKaX, YMCICHHBIE METOJIbI
pelIeHns], B TOM YHCIIe METOAbI KOHEUHBIX PA3HOCTEH,
KOHEYHBIX JJIEMEHTOB, Pa3HOCTHBIX CXEM W aHAJIM3
YCTOWYMBOCTH M TOYHOCTH YHCIEHHBIX PELICHUH.
MeToibl. Cxembl pa3zieneHus (GU3NUECKHX MPOIECCOB
JUTS 33134 (QUIbTPaid MHOTO(A3HOM HEC)KUMAEMO
skuakoctu. T. Pacuer mopenu Kapnemana st
CHCTEeMbl ypaBHEHMH TIepeHoca. E-cxoaumMocTb,
€/IMHCTBEHHOCTh pemieHus. CXeMbl pacIpeeieHHs.
PasnoctHas cxema Kabape mis ypaBHEeHHs mepeHoca
u ypaBHeHus baknu-JleBeperra.

W3yueHne Kommiekca alrOpuTMOB pEIIeHHs 3a/ad
MaTeMaTHYeCKOW (PU3NKH PA3THYHBIMU MeTOAaMHu/
Objective: The purpose of the subject is to study the
theoretical foundations and methods of solving
difference limit problems that arise in the
mathematical modeling of various physical and
technical processes.

Binimi:  xaii  nuddepeHnmanIBIK
TEHJACYJIEp  TEOPHUSICHIHBIH  HETI3ri
TYCIHIriH Oineni.

Jarapichl: TEHJCYNIH PETiH, TCHICY

JKYHeCIHIH peTiH aHBIKTall —ajajsl,
JKaNIBl  JKOHE JepOec MIemmiMIepiH
Tabaml.

Binikriniri: OipKaJIBIITHI

Y3UTiCCI3/1IKTI, HHTETPANBIK KUCHIKTHI,

MHTETpajlibl MEHI€pe/Ii.

Kyziperridiri: negarorukaibik KbI3MET
HOTIDKECiHE JKayaIKePITLTIKITCH
Kapaysl /

3HaHMSI: OCHOBHBIC IOHSTHS TEOPHU
OOBIKHOBEHHBIX  JuddepeHnanbHpIX
YpaBHEHHUIA.

Ymenus: OIIpEETATh TOPSIIOK
YpaBHEHUS, TIOPSIIOK CHCTEMBI
YpaBHEHUIT; HAXOIUTH O0IIEE U YACTHOE
peIIeHHs.

Hagpiku: MIPOU3BOJILHBIMU

MOCTOAHHBIX, HWHTCTPAJIbHBIX KPUBBIX,
TNEPBBIX MHTCTPAJIAX.

KOMHeTeHIII/Iﬂ: OTBETCTBCHHOCTh 3a
pe3yIbTaThl [earornyeckoi
JesTenbHOCTH /

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,
curves, first integrals.
Competence: responsible for the results
of pedagogical activity

integral

6]
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The main content of the course covers the study of
various classes of differential boundary value
problems such as problems on rectangular, curved and
unstructured grids, numerical solution methods
including finite difference methods, finite elements,
difference schemes and stability and accuracy analysis
of numerical methods. Physical process partitioning
schemes for multiphase incompressible fluid filtration
tasks. T. Karleman's model calculation for the system
of transfer equations. E-convergence, uniqueness of
solution. Allocation schemes. Cabaret difference
scheme for the transport equation and the Buckley-
Leverett equation.

Study of the Algorithm complex for solving
mathematical physics problems using different

methods.

Kommekeri KIl/ | KTA 30/0/3 IIpepexBusurrep: IIonHin MaKcaTbI-QyHKIsIIap meH|BinimMi: 3amanaynm TeopusUIBIK KoHE|6
TaxIayIbIH TK Al 0/0/55 WnaTerpanmbix HWHTETPaJIap IbIH LIEKCI3IIKTE, 00JIBICTapIBIH | KOJIJaHOATE MaTeMaTHKaHBIH
ACHUMIITOTHUKAJIBIK AM 12,5/ orieparopiap meKapacklHAa, COHAAaW-aK KypAeli (yHKIWSIIApAbIH|aHATNTHKAIBIK AapCeHaJblHA KipeTiH
omicrepi/ KA/ 22,5 TEOpHSICHIHA KipicTie apHaiBI HYKTEJIepi MEH CBHI3BIKTaphIHA JKAKBIH MiHE3-|[IOHHIH HETI3T1 TYCIHIKTepiH Oinesmi.
ACUMITOTHYECKH ACA IHocTpexBu3uTTEp: KYJIKbIH  Tanjgay — yuniH — Kemenai  Taijayzaal/laraeicsr:nepoec KOHE HAaKTbI
€ METO/IBI M lexrik ecenepui ACHMITOTHKAIBIK S/IICTEPli 3ePTTEY )KOHE KOJJIaHy. |’KaFIalbIH/IaFbl (yHKIIMOHAI I
KOMIIJIEKCHOTO 6206 LICUTY/IiH 3aMaHayH Ma3myHbI: ACHMIITOTHKAIBIK KAaThIHACTAD MEH|aHaJIUTHKAJIBIK KO3KapacThl oif
aHanmm3a / caH/IbIK oicTepi/ TOPTIN KaTbIHACTAPBIH capayay >KoHe MHTETpalusuIay |eJieriHeH OTKI3II, JKaJIIBI
Asymptotic IIpepekBU3UTHI: KapacThIPBIIa b OyHKIMAIAP KJIaCTapBbIMEH | TY)KBIPBIMIaMaChlH UTepei.
Complex Analysis Beenenmus B Teoputo omepanus  MoceieciH Imemnry, TpaHcreHAeHTTik|Bimikrimiri:  Berime.  MHbpekTusTi,
Methods HMHTETPaTbHbIX TEHJICYJIEPIiH ACHUMIITOTUKAJIBIK HICHIIMIHIH | CFOPBEKUBTI )KOHE OMEKTHBTI OeiiHenep.

OonepaTopoB CPEKILEITIKTEePiH Tanaay. Kannsinayael | beitnenep KOMIIO3ULHUSACHI.

IMocTpexkBU3UTHI: KAJIBIITACTBIPY ITyankape 6oitbramal Kenmyenep MEH OeitHenepiy

CoBpeMeHHbIE ACHUMITOTUKAIBIK BIIBIPAYIbl aHBIKTAY, MACEJICHI|IeKapTThIK KOOSHTIHAICIH MEHTepet.

YHUCJICHHBIC MCTOIbI

peruenus kpaesbix 3axa4/|enn:

Prerequisites:

Introduction to the theory

of integral operators

Post-requisites: Modern
numerical methods for
solving boundary value

problems

Jlamumac sxone Dinep amicimMen mrenty./
OBIIAJICHHE OCHOBHBIMH TMPHHIHUIIAMUA H

METOAAMU YHCJICHHOTO peIIeHUs
(G hepeHIaIbHBIX ypaBHEHU CETOUYHBIMHU
METOJ[AMH.

OcCHOBHOE cozepKaHHE Kypca BKJIIOYAET H3YUYEHHE
Pa3IHYHBIX KJIACCOB UG GepeHINaTbHBIX YpaBHECHHM,
CEeTOYHBIX MeTomoB. Kypc Takke OXBaThIBaeT
HCCIIEIOBAHMS CTaOMJIBHOCTH, TOYHOCTH u
CXOIMMOCTH CETOYHBIX METOIOB, aHaJIu3 OIIMOOK
OIICHKY KayeCTBa YMCIIEHHBIX perieHuil. OXBaThIBaeT
CeTOUHBI  MeTox  pewenuss 3agaud  Koww,
CMEIIaHHBIC 33/1a4W, YpPaBHEHHS MapaOOIHMIecKOro
THOA, TPAMOW ¥ UTEpPAlMOHHBIA MeTompl. OH
MO3BOJISIET  MICTIOJIh30BaTh METOJIBI  OMpeAeIEHHOM

Kysiperriniri: xoxmanbansr ecenrepi
HIBIFApPY AAFIbUIAPbI, OJaPIbIH KbI3MET

eTYIiHIH TUIMIUIITIH Tajnaay,
MEKTENTEPIC,  TEXHUKAIBIK  JKOHE
KOCINITIK OKYy OpBIHIApbIHIa cabak
Kyprizy /

3HaTh: pUMEHEHNE MeToaa
CIIEKTpaJIbHbIN aHanu3
CaMOCOTIPSHKEHHBIX 0TIepaTopoB

YMeHue: ¢ enuHbIX (DYHKIHOHAIBHO-

AQHAJIMTUYECKUX MO3UIIHN
IIEPEOCMBICIINTh U3BECTHBIE €MY B
YaCTHBIX M  KOHKPETHBIX  CIIydasix

MOHSTHS, IPUHIMITBI, PAKTHI U YCBOUTH
ux Hambojee oOmme GOopMYyIUPOBKH.
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MOCJIEAOBATECIIBHOCTH  YAAJICHUSA HEU3BECTHBIX H

BBIUUCIIATH PEIICHUE 10 ONPEACICHHBIM (hOpMyJIaM U
nonydats  pemienne  CAT3 B pesynbrare
NOCIEeOBATENBHBIX TTPHOIKEHHH /

Purpose: The purpose of the subject 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
different classes of differential equations, grid
methods. The course also covers stability, accuracy,
and convergence studies of grid methods, error
analysis, and quality assessment of numerical
solutions. Covers the grid method for solving the
Cauchy problem, mixed problems, parabolic-type
equations, and direct and iterative methods. It allows
to use the methods of a certain sequence of removing
unknowns and to calculate the solution according to
specific formulas and to obtain the solution of the SAT
as a result of successive approximations.

HaBbiku:
VHBEKTUBHBIM,

OToOpakeHUsAMH.
CIOPBEKTUBHBIM nu

OMBbEKTUBHBIM 0TOOpaKCHHUEM.
Komnozurusmu OTOOpakeHUsI.
JlekapToBbIM MPOU3BEICHUEM
MHOXECTB U OTOOPaXKEHHIA.

Komnerenumsi: yMeHUS NPUMEHATbH
nH(pOpPMaIMOHHbIE u
TEJIEKOMMYHUKAIMOHHBIE TEXHOJIOTUH
B IEIaroru4ecKoil aesaTenbHoCTH /

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 rypm-JInysuwmun |BIT/T [ShLO 15/0/30 IIpepexkBu3uTTEP: IMonnin wmakcatwl: typm-Jluyswin ecenrepin|Bimimi: Kypctoig Herisri |3
Huddepenmu |oneparopsiabi, K ST/ /0/50/1 «Kait Tangay *OHE NIy YIIH KOJJAaHBUIATBIH CIEKTPIIIK|TeopeManaphiH oinesmi.
aNbIK CHEKTpasbl STOS 0/15 muddepeHnmanapK TEOPUSHBIH ~ HeTi3ri  TyXblpbiMpamaiapsl — MeH|daFapicbl: ChI3BIKTHIK anrebpa MeH
TEHJICYJIEP/IiH |Teopusicol/ hL / TEHICYJICP/Ii CaHIBIK QMiCTEpiH 3epTTey, MBICANIBI, MCHIIIKTI MOHACP MCH|aHATUTHUKAIBIK TCOMETPUS ECENTepiH
KOCBIMIIIa CriekTpanpHas STSh OiCIIeH IIeTTy» MeHIIKTI  (yHKImsmapasl  Taby koHe LlTypm-|memeni, KypcThlH OarmapiamMachlHIA
OemimMuaepi/ TEOpHs omepaTopa LO MocTpexkBU3UTTEP: JlmyBun ornepaTopiIapbIHBIH CIIEKTPIIIK KacHeTTepiH|ecenTenai BinmikTiiri:
Homnonuutens |UITypm- 5302 Juddepenunanapik JKOHE OJIap/IbIH KOJIaHBLIYBIH 3€PTTEY. ChIBBIKTBIK ~ JKYHeNlepAl  IKybIKTall
HBIC TI'JIaBbI JlnyBuss/Spectra TCHICYJICD, Ma3myHBI: HErisri Teopemaiapbl KapacThlpy JKOHE|IIeIIy i  OHE  allpOKCHMAIHUsHBI,
nmuddepenrma || Theory of MaTeMAaTUKANIBIK (U3MKa |[CIEKTPIIK TeOopusiHbl aHbIKTay. LTypm-JInyBULI|[>KyBIKTAY Bl KYPYIBI MEHIEPEII.
JIBHBIX Shturm-Liouville JKOHE CaHIIBIK dficTep TEHJICYIH JKOHE TYpJCHIIpY omepatopiapbiH ey, Kysiperrimiri: OKy-TopOue
ypasuennit/  |Operator JKOHE OJIapIbI IIEITy Puman dhopmynanape MeHrepy, ITYpM-JIyUBIIIBIIH | "KYMBICHIHEIH YIepici MEH HOTIDKETIepiH
Additional IIeTKi ecenmTepi COHFBI apajblKTa JKOHE >KapThLIai |Tanmay, Oaranay soHe Tysere Oimy
Chapters of OCbTe, KeHOip KaJNNbUTaHFaH CIEKTPIIK (pyHKIWsIIap|YMeHUs: OIpeaeisiTh OCHOBHBIE
the Typajbl MOJIMETTEp, CHEKTPIIK (QyHKuusuiap yuiH|auddepeHunanpHple TI'eOMETpUH U
Differential ACHUMIITOTUKAJBIK (hopmysa. Cypak KOOIkl CHIIATTAY, | TOMIOJIOTHH, pasouparbcs B
Equations Herisri hopMynanap/pl HbFapy/ JIOKa3aTeIbCTBaX OCHOBHBIX TEOPEM

Heap: wW3y4YnTh OCHOBHBIC TIOHATHS W METOMBI
CHEKTPAIBHON TEOPHH, HCIIOIB3yEeMbIC IS aHAJIH3a U
pemenus 3amad  typma-JInyBuiuis, Takux Kak

Kypca.
HaBpiknu:

TEOpHHU

OCHOBHBIMH ypPaBHCHUAMHA
HOBerHOCTCﬁ; TTOHATHUAMHA
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HaX0XJIeHHe COOCTBEHHBIX 3HAUYEHUI M COOCTBEHHBIX
GyHKIMHA, a TakkKe Uil W3Yy4YeHHUS! CIIEKTPaIbHBIX
ceouctB omneparopos Ilrypma-JlnyBuimig u  ux
MPUIIOKEHUH.

Copaep:kaHmue: pacCMOTPEHHE OCHOBHBIX TEOPEM H
OIIPCACIICHUC CHeKTpaJ'ILHOfI TCOPUU. Pemenne
ypaBHenuss Ultypma-JluyBwins u  omepaTopoB
npeoOpa3oBanusi, ocBoeHue (¢Gopmya Pumana,
KkpaeBblx 3amady lltypma-JlyuBuimiss Ha KOHEUHOM
HUHTEpBAJIC W TIIOJIYOCH, CBCACHHUA O HCEKOTOPLIX
0000IIeHHBIX CHEKTPATBbHBIX GYHKIHAX,
ACHUMIITOTUYCCKAsA (bopMyna AJIL CIICKTPAJIbHBIX
¢yakouit. OnucaHne aHKETHPOBAHUS, W3BJIICUCHHE
OCHOBHBIX (hopmyi1./

Purpose: 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.
Content: consideration of basic theorems and
definition of spectral theory. Solving the Sturm-
Liouville equation and transformation operators,
mastering Riemann formulas, Sturm-Louisville
boundary value problems on the finite interval and
semi-axis, information on some generalized spectral
functions, asymptotic formula for spectral functions.
Description of questioning, extraction of basic

TOIOJIOTHYECKOT0  NPOCTPAHCTBA U
TOIIOJIOTUYECKUX CBOMCTB,
TOIOJIOTMYECKOW  DKBHUBAJICHTHOCTH;
MOHATUSAMU muddepeHumpyemoro
MHOT000pas3us, GbyHKIIAMEA Ha
MHOr000pasuy, KacaTeJIbHBIMH
IPOCTPAHCTBaMH, KacaTeJIbHBIMH
0TOOpaKEeHHUSIMH, paHramu
OTOOpaXKEHHUS

Kommnerenumus: YMEHHUS
aHAIN3UPOBATH, OLICHUBATb u

KOPPEKTUPOBATh MPOIECC U PE3YJIbTAT
y4e0HO-BOCITUTATEIEHON
JIeATeNLHOCTH /

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.

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

CBI3BIKTHI 63- SOTE 15/0/30 IIpepexBusurrep: MakcaTbl: CBI3BIKTBIK  ©3iH-031  OipikTipmeiiTiH|BiliMi:  KHCBIK, KHCBIKTBIK JKoHE|2
e3iHe TyHiHIecC OTK /0/50/1 Byrin pynkmmsmap OTIepaToOpIapMEH OailIaHBICTBl HETI3Tl TEOPWSUIBIK|IIUPAaTy  TYCIHIKTEpiH,  KUCBHIKTap
eMec oreparopiap / 0/15 IMocTpexBU3NTTEP: TYKbIpbIMAAMaNiap MEH OJICTepIl 3epTTey IKOHE|TCOPHSICHIHBIH HEri3ri  TeopeMachlH,
TEOpHUsCHI/ VTL FBUIBIMH 3€pTTEYy oJlap/bl CHEKTPIJK KacHeTTepHl Taujaysa, THICcTi|0eTTep  TYCIHITIH  KOHE  OHBIH
Teopus NO/ HKYMBICHI/ TEHJIEYJIep MEH ecenTepAl UIeuly/ie, COHJal-akK|CUIaTTaMachlH, OIpiHIII JKoHE eKiHIIi
JIMHEHHBIX ITLN IpepexBusursl: Llensie [MaTeMaTnka MeH (M3MKaLarbl OCHl TEOPHSHBIH|KBAaJpAaTTHIK (opMaiapibl, TayCThIK
HECaMOCOTPSIKEH SAO GhyHKIMN OPTYPITi KOCBIMINIATAPHIH 3ePTTEYAC KOIIaHY. JKOHE OpTalla KUCHIKTHIKTHI OlTesi.
HBIX OIIEPaTOPOB/ 5302 IocTpeKBU3UTHI: Ma3mynsbl:  CheBBIKTHIK  ©3iH-031  OipikTipMeiTiH| JlaFabIchl: G hepeHITaIbIK
Theory of Linear FBUIBIMH 3€pTTEY omepaTopiapAblH  aHBIKTaAMachl MEH KACHETTEepi.|TeOMETPHS XKOHE TOTOJIOTHSHBIH HET13r1
Non-Self-Adjoint HKYMBICHI/ ChI3BIKTHIK ©31H-031 OipIKTIPMEHTIH onepaTopiiap/blH |aHbIKTaMachIH, KypCTBIH  Herisri
Operators Prerequisites: CHEKTPIIK  TEOPHSCHI CBI3BIKTBIK ©31H-631| TeOpEMAaCBIHBIH JJIEIICHYIH TaKbLIal
Mathematical analys, OipiKTipMEHTIH orepaTopIapIbIH CIEKTPJIIK |aIajpl.
Differential equations  |kacuwerrepi. CBIBBIKTBIK ©3iH-031 OipikTipMeitrin|BidikTimiri: GeTrrep TEOPUACHIHBIH
Postrequest: Research |omepaTtopmapmen  TeHmeynepiai eIy — OMICTeEpi:|HETI3ri TeHIEyJIepiH, TOIMOJOTHSIIBIK
work eniMIep omicrepi, ['pun GbyHKIMsIIAp, | SKBUBATCHTTUTIKTI, nudbepen-
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omepaTopiapAblH KapThulaik TonTapbl. CBI3BIKTHIK
©31H-631 OIpIKTIPMEHTIH orepaTopiap TEOPUSCHIHBIH
KocbIMIIaiapbl. TypaKThUIBIKTBI TAJIJ1ay JKOHE CAHABIK
ozicTep: ©3iH-031 OipIKTIPMEHTIH omepaTopiapablH
TYPaKTBUIBIFBIH TaJ/ay, iMIKi KEHICTIKTEpre BIABIpay
omicrepi, KppiioB amictepi, mekapanbik HTErpanask
TEHJCYJIEp MICTepi CHUAKTHI ©31H-031 OipiKTipMEHTIH
omepaTtopiapMeH  eCenTepAi  IMICHIyAiH  CaHIBIK
onicrepi/

HeJII): OrnupasiCb Ha MCETOJAbl U HArJISIIHBIC 06pa3},1
Kimaccudeckod U GepeHIaTbHOl  TeOMETpHH,
BBCCTHU JOKTOPAHTOB B 00J1aCTh OCHOBHBIX IOHSITHHA U
Hae COBpeMEHHOH muddepeHnaIbHoi rTeoMeTpun.
[Tporpamma BkiTto4aeT B ce0sl KaKk TEOPHUIO KPUBBIX U
HOBerHOCTeﬁ B CBKJIMAOBOM IIPOCTPAHCTBE, TaK U
OCHOBHBIC ITIOHATHS TOIIOJIOTHH, TeH30pHLII71 aHaJIu3 Ha
MHOFOO6paBI/I$IX, JJIEMCHTBI pHMaHOBOﬁ reomeTpuu,
Hayvaja TeOPHH BHEITHAX TU(PepeHINATBHBIX (HOPM.
B cBs13M ¢ TUM OYEHB BaXKHOM 3aa4yey SIBISIETCS IO
BO3MOYHOCTH IIOJIHOE PACKPBITHE OCHOBHBIX ITOHATHI
JAUCHUIIIINHBI )54 OCMBICJICHHOC YCBOCHUEC ux
JOKTOpaHTaMH.

Copep:xannue: Teopus KpPUBBIX. Teopus
MOBEPXHOCTEH. DieMeHThl Tomojoruu. OCHOBHbIE
TIOHATHS TEOPUH MHOT000pa3uii. TeH30pHbII aHAIN3
Ha  MHOroobpasus. PumanoBa Merpuka Ha
MHOroo6pasus. Buernue popmbi/

Purpose: Purpose: to study the basic theoretical
concepts and methods associated with linear non-self-
integral operators and to apply them to the analysis of
spectral properties, the solution of related equations
and problems, and the study of various applications of
this theory in mathematics and physics.

Contents: 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 of solving equations
with linear non-self-integrating operators: solution
methods, Green's functions, semigroups of operators.
Applications of the theory of linear non-self-adjoint
operators. Stability analysis and numerical methods:
numerical methods for solving problems with non-
self-integrating operators, such as stability analysis of
non-self-integrating operators, decomposition

LHAJIIBIK KemoeiHenepi,
KernoOeiHenikTep QYHKIMICHIH, XKaHama
KEHICTIKTI, »kaHama OeiHenepai, paHr
OeliHeciH MeHrepeIi.

Kyziperrianiri: eaaroruKajbIK
Oipecitt KyMBIC iCTey Al YIHBIMIACTRIPY
JaFmeuIapsr /

3HaHMSA: TOHATHS KPUBON, KPUBU3HBI U
KpY4€HHsI, OCHOBHYIO TEOpEMY TEOPHHU
KPHBBIX; TIOHATHS TOBEPXHOCTH H €e
XapaKTepUCTUK, MEpBOM U  BTOPOM
KBaZ[paTUYHBIX (OPM, TayCcCOBOW W
CpeIHEN KpUBU3H.

YMeHusi:  onpenensTh  OCHOBHBIE
nuddepeHIaabHple  TeOMETPUHA U
TOIIOJIOTHH, pasouparbcst B
JIOKA3aTeNbCTBAX OCHOBHBIX TEOpEM
Kypca.

HaBbIKH: OCHOBHBIMH YpPaBHCHUSIMU
TCOPUHN HOBerHOCTeﬁ; MNOHATUAMHA
TOIMOJIOTMYECKOT0  MPOCTPAHCTBA U
TOIOJIOTHYECKUX CBOWCTB,
TOIIOJIOTHYECKOH  SKBHBAJICHTHOCTH;
MOHATUSAMUI muddepenunpyemoro
MHOT000pas3us, GbyHKIIAMET Ha
MHOTO000pa3uy, KacaTeIbHbIMU
IIPOCTPAHCTBAMH, KacCcaTCJIbHbIMU
0TOOpaKEeHHUSIMH, paHramu
0TOOpaKeHUs

KOMHeTeHIII/Iﬂ: HAaBBIKW OpraHu3aluu
IIeaarorun4yeCcKoro COTPYAHHNYIECTBA
(YuuTenb-y4eHHMK,  yYUTEIb-yUUTEIb,
VUYUTEIb-POAUTEND )/

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
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methods into subspaces, Krylov methods, methods of
boundary integral equations.

the display. Cartesian product of sets
and mappings.

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

Hepbec
TYBIHABLUTBI

nud G epeHIaIIbl
K TeHICYJIEPAiH
KOCBIMIIIa
Tapaynapel/
JlomoTHUTEIbHEIC
TJIaBBI
muddepeHransH
BIX YPaBHEHUH B
YaCTHBIX
TIPOU3BOIHBIX/
Additional
Chapters of Partial
Differential
Equations

BI/T

DTD
TKT
/IDGD
UChP
/ACh
PDE
5302

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

IIpepexkBu3uTTEp:
«MareMaTuKanbIK
tanmay 1,2,3,4»
IMocTpexBHU3UTTEP:
[exTik ecentep
TEOPHUACHIHBIH
oTepaTopJIbIK daicrepi/
IIpepekBU3MTHI:
«YucaeHHble METOIbI
peeHuns
OOBIKHOBEHHBIX

QG pepeHITraIbHBIX
YPaBHEHUI»
IMocTpekBU3UTHI:
HuddepenunansHoie
ypaBHEHMUS,
MaTeMarnyeckast (pu3uKa
1 YUCIICHHBIC METOMBI U
uX pemenust;/
Prerequisites:
"Numerical methods for
solving ordinary
differential equations»
Post-requisites:
Differential equations,
mathematical physics
and numerical methods
and their solutions;

IonHin MakcaTbl: op TYPJi FBUIBIMH JKOHE
HMHXEHEPIIIK KOCBIMIIIanapaa KOJITaHBUIATHIH
JuGGepeHIMaIIbIK TCHICYICPIl MY TiH HSFYPIIbIM
KYpAeN J>KoHE IKETUINIPUITeH OiCTepiH 3epTrey
0O0JIBIN TaOBLUIABL.

Ma3smyHbI: MarwucrpaHrrap THIIepOOITABIK,
UIMNTHKANBIK JKOHE apajac THITI TeHAEylep
TEOPHSCHIH, COHMaii-ak Puti omictepi, [amepkun
9/IiCTepl KOHE aKbIPJIbI DIIEMEHTTEP 9MICTEPl CHIKTHI
KypAeni 0acTankpl-IIeTKI ecenTepl NIenry dicTepin
seprrerimi. Omap CcOHAaW-aK  CBI3BIKTBHIK — eMeC
TEHJCYJIep MEH alHBIManbl Kod(duImeHTTepi Oap
TEH/ICYJIepIi IIeTTyMeH, COHAal-aK (pU3uKamarbl OChI
omicTepiH KOJINAaHBUTYBIMEH TaHBICAIbB/

Hean: Knaccudukanus ypaBHEHHIA c
OTKJIOHSFOLITUMCS apryMeHToM. OCHOBHAs 3a/1a9a JUTs
muddepeHaNbHBIX YpaBHEHUI

Conepxxanue: O0mas Teopys JIMHEHHBIX ypaBHEHUH
u cucteM. KpaeBas 3aaua it JTMHEMHOTO YpaBHEHUS
uni  cucreMmbl  ypaBHeHuid. ®ynkuus ['puna.
[IpencraBnenne penieHus: KpaeBoil 3agaud. 3amada
HIrypma-JInyBmmnst 1 ypaBHEHHsS — BTOPOTO
nopsiaka. Cucremsl quddepeHnanbHbIX YpaBHEHUH
C KOMIUIEKCHBIMHM apryMeHTamH. Jloka3aTeiabcTBO
TEOPEMBl ~ CYIIECTBOBAHUSI W  CIMHCTBEHHOCTH
AQHAJTMTHYECKOTO PEUICHUs] METOJOM Ma)KOPaHT./
Purpose: Classification of equations with a deviating
argument. The main problem for differential
equations. Contents: General theory of linear
equations and systems. A boundary value problem for
a linear equation or a system of equations, green's
function. Representation of the solution of the
boundary value problem. The Sturm-Liouville
problem for the second order equation. Systems of
differential equations with complex arguments. Proof
of the existence theorem and uniqueness of the
analytical solution by the majorant method.

Binimi: muddepernnangsik Teneymuep|d
TEOPHUSCHIHBIH HETI3T1 TYCIHITiH Oinesni;

Jlarapichl: TEeHCYIIH PETiH,
TEeHEYJIEp KYUCCIHIH peTiH
aHBIKTANIBI;, KalmIbl JKoHE Jaepbec
HIEITIMiH Tabaasl;

BinmikTidiri:uaTerpanasl KUCHIKTapIbl,
AJFAIIKBl HHTETPAJIIbl MEHTepeIi
KysiperTisiri: T1eJ1aroTUKabIK
Oiprecit XKyMbIC icTey 1l YHBIMAACTHIPY
JIAFIBLTIAPHI /

3HaHHuA: OCHOBHEIE TCOPCMBI KypcCa.
VYmenusi: pemats 3a1aud JTUHEHMHON
anreOpsl U aHATUTHIECKOI TeOMeTpHIO
IICPEYUCIICHHBIC B IIpOrpaMme Kypca.
HaBbikn: noctpoeHus NpuOIMKEHUH,
annpoKCUManuidi ¥ MPHUOIMKEHHOTO
peuaicHus JIMHEHHBIX CUCTEM.
KOMHeTeHuﬂﬂZ HaBBIKW OpraHu3anu
e 1arornycCKoro COTPYAHHNYIECTBA
(YuuTenb-y4eHHMK,  yYUTEIb-yUUTEIb,
YUYHUTEIb-POJUTEND)/

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)
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@OYHKIMOHANBIK-
b hepeHIa bl
K orepaTopiap
TEOpHUsCHI/
Teopus
(yHKIIMOHATHHO-
nuddepeHaITsH
BIX OTIEPaTOpOB/
Theory of
Functional-
Differential
Operators

BII/T
K

FDO
TK/
VTF
DO/
ITFD

5207

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

IIpepexkBu3uTTEp:
«MaremMaTuKabIK
¢dusmka ecenrepin
MICTITY T H CaHIBIK
omicrepi»
IMocTpexkBU3NTTEP:
Konman6ams! meKTik
ecemnrep/
IIpepexBU3NTHI:
«YHCICHHBIC METOIBI
penIeHus ypaBHEHHHA
MaTeMaTHIeCKOMH
¢bu3nuKm»
IMocTpekBU3NTHI:
IIpuknanHele KpaeBble
3agaun/
Prerequisites:
"Numerical methods for
solving equations of
mathematical physics»
Post-requisites: Applied
boundary value problems

IIonHiH MakcaTbl: omepaTopiap TEOPUSACHIHBIH
Heri3ri  yFeIMAApbl MEH OJICTepiH, CoHjaii-aK
OJIap/IbIH (GYHKIMOHATABIK-TUG G epEHITHATIBIK
TEHJIEYJIEpl [IeuTyre KOJIIaHbUTYbIH 3epTTey OOJbII
TaOBIIaIbL.

Ma3smyHbI: Marucrpanrrap (YHKIIMOHAIIBI
oTiepaTopIapAbIH HETi3Ti KaCHeTTepiH, COHBIH imIiHAe
KOMIIaMJbUJIBIKTHI, CHCKTpHiK TEOPUSHBI JKOHE
JKapThUIail  TON  TEOPUACHIH, COHJAH-aK  OChI
YFBIMJAp/Ibl apTTa KJIFaH TeHaeysiep MeH BombTeppa
WHTETPAIIBIK ~ TEHJCYJIEpiH MIenIyre KOJJIaHyIbl
seprreiini. CoHbIMEH  KaTap,  (DyHKIMOHAJIBI
mudepeHuaNablK TeHACYNEpAl IIaMaMeH IIery
azicTepi xaHe oapbl Gpu3nka, OMOJIOTHs KoHe Oacka
cananapiarbl TPAKTUKANBIK €CeNTep/l IIemyre
KOJIIaHy 3epTrenei/

Heab: OO0y4nTh OCHOBHBIM HOHSTHSAM M TeOpeMaM
TEOPUH JIMHEHHBIX OTIEPaTOPOB, a TAK)KE METOIOM.
Conepxanue: Heopranndennsie OTIEPaTOPHI.
Ob6nacTte ompeneneHus. 3aMKHYTBIE OIEPaTOPHI.
CuMMeTpUUecKHe OMepaTopbl U MHICKCHI AedeKTa.
CamoconpsiKeHHbIE pacimpeHue. Teopema
Henbcona. JIMCKpEeTHBI M HENPEPBIBHBIA CIEKTPEHIL.
CoOctBennbie QyHknuu. CHekTpaibHas Teopema.
CrekTpasbHas TUIOTHOCTH/

Purpose: to Teach the basic concepts and theorems of
the theory of linear operators, as well as the method.
Contents: Unorganized operators. Domain of
definition. Closed operators. Symmetric operators and
the indices of the defect. Self-adjoint extension.
Nelson's Theorem. Discrete and continuous spectra.
Eigenfunction. Spectral theorem. Spectral density.

Biaimi: nuddepenunanapik Teneynep|4
TEOPHSICHIHBIH HETI3r1 TYCIHIrH Oieni;
Jlarapichl: TEHJICYTiH PETiH,
TEHJCYJICp KYWCCIHIH PETiH aHBIKTAII;
JKAIIITBI JKOHE JTepOec IIenriMil Tabap;
BinikTiniri:uaTerpanasl KUCBIKTap/bl,
AJFaIIKBl HHTETPAJIIbl MEHTepe/Ii.
Kysiperriniri: o3 moHiK cajackiHIa
WHHOBAILIUAJIBIK KBbI3METTI
YHBIMIACTBIpY JaFablIapsl /

3HaHusa: HCCJ’ICZ[OBEIHI/I@ CIICKTPAJIbHBIX
XapaKTCPUCTUK JIMHEHHBIX OIICPaToOPOB:
T€OMETPUHN CHEKTpa W €ro OCHOBHBIX
4acTel, CHEKTPIbHOM  KPaTHOCTH,
ACHUMIITOTUKH CO6CTBCHHI)IX 3HAYECHUN.
Ymenns: Pemats 3aJa4yu, CBA3aHHBIC C
g depeHIaTbHBIME OTIEPaTOPaMH.
Hassbiku: O pomn quddepeHnnansHbIx
OII€paToOpPoOB B 3a/ja4aX €CTECTBO3HAHUS,
0 COOCTBEHHBIX (DYHKIUSIX.
KOMl'leTeHlIﬂfl: HaBBIKM OpraHU3aluu
HHHOBaHHOHHOﬁ JACATCIIbHOCTHU B CBOEH
MIPEeIMETHOM 001acTH;

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

19




Jlepbec
TYBIHJABUIbI
apadoIabIK

g hepeHIaIb
K TEHIACYIIep
xKytenepi/
Cucremsl
nuddepeHranTbH
bIX YPaBHEHUH B
YaCTHBIX
TIPOU3BOTHBIX
apadoIMIECKOr0o
tumna/ Additional
Chapters of
Parabolic Type
Partial Differential
Equations

KII/T

DTP
DTzh

SDU
ChPP
T/
AChP
TPDE
6303

30/0/45
/15/60

IIpepexBuU3NTTEP: IMonnin MakcaTwl: bipiHmi >koHe ekiHII peTTi
«Aunrebpay, T GepeHIMaIIbIK TCHICYICPAl Iy JIICTEepiH
«AHaIUTUKANBIK y#ipeHy, kasipri 3amanrbl DEM-ne OpbIH anaTbiH
TeOMETPUS JKOHE €CemTepliH CaHABIK IIEeIMIePiH pTYPIi JIIIKIICH,
TOTIOJIOTHS Komm ecemrepin mmemry omicTepiH, OyHmait
IMocTpexkBHU3UTTEP: omictepinin (Oinep, Pynre-Kyrra, Amamc, MuH,
ApryMeHTi aybITKbIFaH |Oenricizaik ko3¢ uimenTTep) Oenrin KaTemikTepiH
TG hepeHITaIbIK yiipeny. CaHABIK OIiCTePMEH JepOeC TYBIHIBLIBI
TeHACYJICPIACPIIH TeHACYIePIi HICTITKEH CUSKTBI  KapamaibIM
CHEKTpaNIbI KacuerTepi./ | inddepeHmanapK TeHaeyaepai  mermry. Heriziame
IIpepeKkBU3HUTHI: 0i3 kapamaiieiM nuddepeHINaNAbK TeHICYIepIi
«Anrebpay, mienryre KOHUT aynapambl3 Kepek, oleTTe, OHJal
«AHanmuTHYECKaS TEHJACYNepAl  IIeKTiK  ecemTepli  IIeMIKeHJei
TEOMETPHS U TOTIOJIOTHSD) |IIeLIeMi3.

IMocTpekBU3NTHI: Ma3smynbl:  DNMOTHKaNBIK — TEHJEYJNep  YLIH
CriexTpanbHble cBOICTBa |alibppiMaap cxeMacsl. KBagparrarel  Ilyaccon
mudpepeHITraIbHBIX Tegaeyi ymiH [Jupuxime ecebi. ANIpOKCHMAIHS.
ypaBHEHHH C Bipmarbraansl memineTiHaAuTiK. MakcCUMyM TPHHIIII.
OTKJIOHSTIOIITAMCS TikTepTOypeTars! upuxieHiy aibipbiMaap ecedi.

aprymenTamu./
Prerequisites:
"Algebra”, "Analytical
geometry and topology»
Post-requisites: Spectral
properties of differential
equations with deviating

Kypaemi o6ibic. BaiiaHpICThl oHE OalIaHBICCHI3
obneictap. Kypy omictepi. AHBIMAIbLIAPIBIH OaFbIT
aliKpIH cxeMachiHblH ~aHanu3i. CBI3BIKTBI  eMeEC
eceOiHiH HUTEPALHSITBIK JKOHE BapHALUSITBIK
ozicTepMeH menty/

Leab: AUCHMIUIMHA SBISETCS H3YyYSHHE METOJIOB
peuieHus tuddepeHHanbHbIX YpaBHEHHH MEPBOTO U

BTOPOT'O MOPAJAKOB, YUCJICHHOC PCIICHUE TAKUX 3a1a4
u ceiuac norjomact 3HAYUTCJIIbHYIO 4acCTb
MAalIMHHOI'O BpPEMCHH, MpeaoCTaBIACMOIO

coBpeMeHHbIMM OBM, MeToapl pelieHus 3anay.
Kowm ¢ pa3nuyHoOi cTeneHu TOYHOCTH, ONpEAEICHUE
MOTPEIIHOCTH J3TUX MeTonoB (Meronbl Diinepa,
Pynre-Kyrra, Apmamca, MwiHa, HEU3BECTHBIX
K03((ULKEHTOB).

C  YHCIEHHBIMM  METOJAaMH  pELIEHUS  Kak
OOBIKHOBEHHBIX T (PepeHINANBEHBIX YpaBHEHHA, TAK
W ypaBHCHWH B YACTHBIX IPOHW3BOTHBIX, XOTS B
OCHOBHOM MBI COCPEIOTOYMBAEM Hallle BHUMaHUE Ha
OOBIKHOBEHHBIX JU(PPEPCHIHATIBHBIX YPABHEHHUSIX H
0COOCHHO Ha PEIICHUHM KPAeBBIX 3amad Uil TaKUX

YpaBHEHHI.
Conep:xxanue: YucneHHoe pelIeHHE  METOJ0M
Oninepa. IlocranoBka 3amaunm. MaremaTndeckas

Mozenb 3amaun. McxomHele paHHble. YuciaeHHOE

Binimi: Oipinmmi
KAT mienrei.

Hdarapicel: xail  nuddepeHmanabK
TEeHACYJIepIi caHAbIK dmicrieH, DEMue
mienmry  YOouiH —Oarmapiiama  KYpajbl.
[lenry omicTepiHae KaTENIKTi aHBIKTAII,
MONAIKTI aHBIKTAHAEI. BimikTimiri: xai
nudGepeHIManablK  TCHACYJIep MEH
XKyienepai memin, 3epTrey YIIiH OChI
outimaepin kommanansl, KT mrenry
0aphIChIHIA TA/IAy JKOHE KOPBITHIHIIBI
xkacar, KT mremryre caHAbIK omicTi

JKOHE eKiHII PeTTi

KOJIIAaHBIIT KaTeiKTI AHBIKTAY Bl
MEHTepe/.

KysiperTisiri: nmegarorukaibik KbI3MeET
HOTMKECIHE KayarnkepuIikneH
Kapaysl /

3nanus: wMmeronsl pemeHus OJY
MEpBOTO W BTOPOTO  TOPSIKOB.
Ymenus: HCIIOJIb30BaTh
BapUalMOHHBIE METOJbI TIPH PELICHUN
TIPUKJIIaHBIX 3ajad. pemarb
YHMCIICHHBIMA METOJIaMH
OOBIKHOBEHHbIE  an(depeHInaIbHbIe

YpPaBHEHHMSI U COCTaBJIATH IPOrpaMMy
st pemenuss Ha OBM. Ompenenuts
TMOTrpCITHOCTHU METOA0B peuICHUA,
OMpeACIUTh CTCIEHU TOYHOCTHU.
HaBbIknu: 3HaHUAMU npu
HCCJICAOBAHNH U PCHICHUHU KOHKPETHBIX
OOBIKHOBEHHBIX  Au(depeHInanbHbIX
YPaBHEHUH M CUCTEM, BCTPEUAIOLIUXCS
B pa3IMYHBIX o0acTax
€CTCCTBO3HAHUA, U C IIOMOIIBIO 3THX
3HAHUH OIpPCACIIUTD MOTpCIIHOCTU
MNPUMCHSACMBIX YHCJIICHHBIX MCETOJA0B
peleHus.
KomneTenuusi:
PE3YyJIbTATHI
JIeATENLHOCTH |
Knowledge: methods for solving first
and second order odes.

Ability: use variational methods in
solving applied problems. to solve
ordinary differential equations by

OTBETCTBEHHOCTH 3a
e1aroruaeckomn

1
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pemieHne ypaBHEHUs MeTomoM Oiiepa. UmcineHHoe
peuenue ypaBaeHus meronom Kynre-Kyrra/
Purpose: the discipline is the study of methods for
solving differential equations of the first and second
orders, the numerical solution of such problems and
now absorbs a significant part of the computer time
provided by modern computers, methods for solving
the problem. Cauchy with varying degrees of
accuracy, error determination of these methods (Euler,
Runge-Kutta, Adams, Milne methods, unknown
coefficients). With numerical methods for solving
both ordinary differential equations and partial
differential equations, although we mainly focus our
attention on ordinary differential equations and
especially on solving boundary value problems for
such equations.

Contents: Numerical solution by Euler method.
Problem statement. Mathematical model of the
problem. Source data. Numerical solution of the
equation by the Euler method. Numerical solution of
the equation by the kung-Kutta method.

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

Wurerpanapik
orepartopiap
TEOPHUSICHI/
Teopus
HUHTECTPAJIbHBIX
oneparopos/
Theory of Integral
Operators

KII/T

I0TK

VTIO

ITIO
6203

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

IIpepexBusurrep:
«Anrebpay,
«AHaJUTUKAIBIK
TEOMETPHS JKOHE
TOIOJIOTHSI»
IMocTpexkBH3NTTEP:
APpryMeHTI aybITKbIFaH
TG hepeHITHAIBIK
TeHICyIepICepaiH
CHEeKTpaIIbl KacherTepi./
IIpepexBU3NTHI:
«Anrebpay,
«AHanmuTudeckas
TEOMETPHS U TOTIOJIOTHSD)
IMocTpexkBU3MTHI:
CriekTpanbHBIE CBOICTBa
nudhepeHIraIbHbIX
YPaBHEHMH €
OTKJIOHSIOLIUMCSI
aprymeHnrtamu./
Prerequisites:
"Algebra", "Analytical
geometry and topology»

Makcarbl: CBI3BIKTHIK ornepaTopiapablH
TEOPUSICHIHBIH TeopeMaJiapsbl MeH HeTi3ri
TYCIHIKTEpiH, COJI CHSAKTHI OiCTEPiH OKBIN YHPEHY.
Ma3mynsi: [llenenmeren omepaTopiap. AHBIKTaITy
o0npicel.  TyibpIK  omepaTtopnap. CHMMETPHUSAIIBIK
orepaTtopiap JkoHe aedekT uHaekcrepi. Henbcon
Teopemachl. JIMCKpETTI JKOHE Y3iTicci3 CHEeKTpIep.
Menmrikri  ¢pynkmusuiap.  Crektpanii — Teopema.
CrekTpaiii Ka3bIKTHIK/

Heap: OOy4nTh OCHOBHBIM MOHSATHSAM H TEOpEeMam
TEOPUH JIMHEIHBIX OMEPaTOPOB, & TAK)KE METOIOM.
Copnepixanue: Heoprannuenusie OIepaTopHlI.
Ob6nacts ompeneneHus. 3aMKHYThIe OINEPaTOPHI.
CuMMeTpuUecKHe OIepaTopbl U MHICKCH AedeKTa.
CamocomnpsiKeHHBIE pacmupeHue. Teopema
Henbcona. JIuckpeTHbIi U HENPEPHIBHBIM CHEKTPBHI.
CobctBennple  ¢yHkmu. CHeKkTpaipHas TeopeMma.
CrekTtpaibHas INIOTHOCTH/

Purpose: to Teach the basic concepts and theorems of
the theory of linear operators, as well as the method.
Contents: Unorganized operators. Domain of
definition. Closed operators. Symmetric operators and
the indices of the defect. Self-adjoint extension.

Binimi: auddepennmanapik Teneynep
TEOPHSICHIHBIH HETI3r1 TYCIHIriH Oineni;
Jlarabichl: TEeHACYIiH perTiH,
TEHACYJIEp JKYWECIHIH PEeTiH aHBIKTaIl;
JKaJITIBI JKOHE JIepOecC MIeIIiMiH TabaIpl;
BinikTiniri:uaterpanisl KUCHIKTap/bI,
aJIFaIKbl HHTCTPAJIIBI MCHTePE/Ii.

Kysiperrimiri: koxmanbansr ecenrepi
IIBIFapy AaFabUIaphl, OJApABIH KBI3MET

eTyiHIH THIMIUTITTH Tanmgay,
MEKTeNTep/le,  TEXHUKAIBIK  JKOHE
KOCINTIK OKy OpbIHIapbiHAa cabak
Kyprizy /

3nanus: MccnenoBanue CCKTPaITbHBIX
XapaKTePUCTHK JINHEHHBIX OIIEPaTOPOB:
TEOMETPUH CIIEKTPa W €r0 OCHOBHBIX
yacTel, CHIEeKTPaIbHOW  KpPaTHOCTH,
ACUMIITOTHKHA COOCTBEHHBIX 3HAYCHHU.
YmMmenusi: Pemiats 3a71a4u, CBsI3aHHbBIE C
TG epeHIaTbHBIME OTIEPATOPAMH.
Haspiku: O ponn quddepeHnnanbHbIX
OTIepPaTOPOB B 3a/la4aX eCTECTBO3HAHMUS,;
0 COOCTBEHHBIX (PYHKIIHSIX.
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Post-requisites: Spectral
properties of differential

equations with deviating

arguments.

Nelson's Theorem. Discrete and continuous spectra.
Eigenfunction. Spectral theorem. Spectral density.

Komnerenumsi: HaBbIKM  PEIICHUS
MIPUKJIaHBIX 3ajadu, aHaIu3
3 PeKTUBHOCTH ux
(YHKIIMOHUPOBaHUS, BBE/ICHUSA
3aHATHHA B IIKOJIAX, TEXHHYECKHX |
poheCCHOHATHHBIX Y4eOHBIX

3aBeleHusIx /

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

AHaIUTHKAIIBIK,
byHKUMSIIAp
TEOPUSCHIHBIH
ipremi
Macenenepi/
AKTyanbHbIE
BOIIPOCHI TEOPUU
AHAITUTUYECKOMN
¢byHKIIN/
Current Issues of
the Theory of
Analytic Function

KI1/
I/
PD
TK/
KB/
EC

AFTI
M/
AVT
AF/
CITA

6304

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

IIpepexBusurrep:
Kommurekeri Tanmayasig
ACTHITTOTHUKAJIBIK
omicrepi.
ITocTpexBusurrep
Huccepranusiibik
Kymbic/
IIpepexBU3UTHI:
AccuMnToTniyeckne
METOJIbI KOMITJIEKCHOTO
aHanmu3a.
IToctpexkBusuThb
Jucceprannonnas
pab6ota/

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

[ToHHiH MakKcaTbhl aHAIMTHKANBIK  (QYHKIMSIAP
TCOPHUACHIHAAFEl 3aMaHAYH JKETICTIKTEpHi JKOHE
ONapIBIH MaTeMaTHKa MEH (M3WKaHBIH OpTYpPIi
casaapbiHa KOJIAHBUTYbIH 3ePTTEY.

[TonHIH Ma3MyHBI KYpleli alHbIMalbl (YHKIMIAP
TEOPHSCHIH, AHAIUTHKAJIBIK JXOHE TapMOHHMKAJIBIK
GyHKUMSAIapAbl, MOTEHLIUANAAP TEOPHSCHIH JKOHE
OJIapAbIH KaCHeTTEPiH, COHAAN-aK Ka3ipri TEOPUSUIIBIK
KOHE KOJIaHOAJBl ecenTepli 3epTTeydi KaMTHIBI.
AHanmuTHKaNbIK (QYHKOWSIIAP TEOPHSACBIHAA SPTYPIIi
oliCTep MEH TOCLIJep, COHBIH ILIHAE KOHTYP/BI
nedopManusiay 9icTepi, KAIIBIK [Ierepim oIicTepi,
bIkTUManabIK ~ TEOpHSICHl  omicTepi koHEe  T.0.
3epTTeieI.

AHanmuTuKanelK  (QYHKIHUIAD TEOPHSCHIH CaHIap
TEOPHSCH, TeoMeTpws, (U3MKa >KoHEe OacKalapbl
CUSIKTBI OpPTYpJl cajajapjia KoyiJaHyra Oaca Hazap
ayJapbuiaapl. Puman runoresacel, Muiic maceseci,
Ilyankape wmoceseci >koHe Oackaimapbl CHSIKTBI
AHATIMTUKAIBIK (DYHKIUSIIAD TEOPUACHIHAFBI ©3€KTi
Maceltesiep MEH alllblK CypakTap 3eprresemi/

Lens mpeamera —  U3y4YeHHE  COBPEMEHHbBIX
JIOCTI)KEHUH TEOPUH aHAIMTHYECKNX (DYHKIMH U UX

Bimimi: auddepennmanapik Teaeynep
TEOPUACHIHBIH HETi3T1 TYCIHIriH Oiei;
Jarapichl: TEeHACYIiH peTiH,
TEeHACYJIep JKYWECiHIH pEeTiH aHBIKTal
IIbI, JKAJIIBI JKOHE naepOec ImerrMiH
Tabapl;

Binikriniri:uarerpanasl KUCHIKTap/bl,
aJFaIKBl HHTETPAJIBI MEHTepeIi./
Kysiperriniri: xoxmanbansr ecenrepi
IIBIFapy AaFAbLIaphl, OJApABIH KBI3MET

eTYiHIH THIMJIUTITIH Tanmay,
MEKTEeNTepe,  TEXHUKAJBIK  JKOHE
KOCINITIK OKYy OpBIHIApbIHIa cadak
KYprizy /

3nanus: MccnenoBanne crieKTpaibHBIX
XapaKTEePUCTUK JTMHEHHBIX OIIEPATOPOB:
TE€OMETPUH CHEKTPa M €ro OCHOBHBIX
4acTel, CHEKTPAJIbHOM  KPAaTHOCTH,
ACHMITOTHKU COOCTBEHHBIX 3HAYECHHH.
Ymenust: PemaTs 3a1a4n, CBSI3aHHbBIE C
I depeHIMaTbHBIMA  OlIEPaTOPaMH.
Haspiku: O ponn quddepeHnnanbHbIX
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IIPUMEHCHUA B PA3JINYHBIX 00/1aCTIX MaTEMATHKH KU
¢bu3uKn.

ConepikaHue npeaMeTa BKIIOYAET TEOPHIO (DYHKIHIA
KOMILIEKCHOM nepeMeHHoﬁ, AHAJIUTUYCCKUX u
TapMOHHUYCCKUX (1)YHKL[I/II7I, TEOPHUIO NMMOTCHIINAJIIOB U UX
CBOP‘ICTB, a TaKXC HCCICAOBAHNEC COBPEMCHHBIX
TEOPETHYECKUX W MPUKIAAHBIX mpobieM. B Teopuu
AQHAJUTHYECKUX (YHKIHUHA CYHIECTBYIOT pa3jIH4HbIC
MCTOAbI U TOAXOAbI, B TOM YHCJIC MCTObI KOHTypHOfI
[[e(l)OpMaHI/II/I, METOAbI BBIYUTAHUA HEBA30K, MCTOIbI
TEOPUU BEPOATHOCTEN U Ap. U3y4aeTCsl.

Oco0oe BHMMaHHE YACIACTCA MPUMEHCHUIO TCOPUU
AQHATUTHYECKNX (QYHKIUH B Pa3IHMYHBIX 00IACTSX,
TaKUX Kak TEOpHs 4YHCell, TeoMeTpus, (u3uKa u
npyrue. V3ydeHsl Tekylue MpoOiIeMbl U OTKPHITHIE
BONPOCHI TCOPUU AHATUTUYCCKHUX (byHKHPIfI, TaKue
Kak rumore3a Pumana, mpobmema Muica, mpobiema
[yankape u apyrue/

The purpose of the subject is to study modern
achievements in the theory of analytic functions and
their application in various fields of mathematics and
physics.

The content of the subject includes the theory of
complex variable functions, analytic and harmonic
functions, the theory of potentials and their properties,
as well as the study of modern theoretical and applied
problems. In the theory of analytic functions, there are
various methods and approaches, including contour
deformation methods, residual subtraction methods,
probability theory methods, etc. is studied.

Emphasis is placed on the application of the theory of
analytic functions to various fields such as number
theory, geometry, physics, and others. Current
problems and open questions in the theory of analytic
functions, such as the Riemann hypothesis, the Mills
problem, the Poincaré problem, and others are studied

OII€PaATOPOB B 3a1a4aX €CCTCCTBO3HAHMA,
0 COOCTBEHHBIX (DYHKLUSIX/
Komnerenuusi: yMeHHs TNPUMEHATh
nH(pOpMaNNOHHbIE u
TCJIICKOMMYHUKAIIMOHHBIC TCXHOJIOIUU
B nenarorﬂqecxoﬁ JACATCIBHOCTH /
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;

MarteMaTHKaJIbIK
(U3NKaHBIH
BapUALUSIIBIK,
omicrepi/
Bapuanuonssie
METO/bI B
MaTeMaTHYeCKOU
¢buznkn/
Variational

KIT/
Ty
PD
TK/
KB/
EC

MFV
Al
VMM
F/
VMM

6304

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

IIpepexBusurrep:
Kommurekcri Tanmayasig
ACTHIITOTHUKAJIBIK
amicrepi.
ITocTpexBusurrep
Juccepranusuibik
KyMmbic/
IIpepexBU3UTSIL:
AccuMnToTHYecKue

[Tonnig MaKCaThI-(PYHKITHOHAIIBLUTBIKTHIH
MHUHUMYMBI HeMece MaKCHMYyMBI IIPUHIIATI HETi3iHae
Marematukanblk  (QuU3uKa  ecenTepiH eIyl
o/licTEpPi MEH TACUIACPIH 3epPTTLy.

[TonHiH Ma3MyHBI Bapuanusiibik ecentep TeOpHsIChIH,
€H a3 opeKeT eTy mnpuHImIiH, DepMa NPUHIHAIIH,
MaKCUMAaJZbl JHTPONHS TMPHUHIUIIH XoHE Oacka
NPUHIUOTEPAl 3epTTeYAl KaMTuIbl. BapHanusuibik
eCenTepi MIeNTy daicTepl, COHBIH immnae Puti amici,

Binimi: muddepenumangrik Teneynep
TEOPUSACHIHBIH HETi3T1 TYCIiHIriH Oineni;
Jarapichl: TEeHACYIIH peTiH,
TEHJCYJICp JKYWECIHIH PETIH aHBIKTal
JIbI, JKQJIBI JKOHE JepOec IIemriMiH
Tababl;

BinmikTidiri:uaTerpanasl KUCHIKTapIpl,
aJFaIIKBl HHTETPAJIbl MEHTepeIi./

23




Methods in
Mathematical

MCTOAbI KOMIIJICKCHOI'O
aHajijsa.

KOJUTOKALIUS 9/IICI )KOHE aKbIPJIbI SJIEMEHTTEP dicCi Je
3epTTeie.

KysiperTiniri: konnan6anel ecenrepai
mbIrapy AdarAbliapbl, OoJlap/AblH KbI3MET

Physics ITocTpexBU3UTHI Llenbto mpenMeTa SIBJISETCS W3YyYEHHWE METOJOB H|ETYiHIH THIMIUTITTH Tannay,
Juccepranmonnas CIIOCOOOB pelICHUs 3a]ad MaTeMaTHYeCKOH (DU3UKH,|MEKTENTepae,  TEXHHKAJBIK  JKOHE
pab6ota/ OCHOBAaHHBIX Ha TpPHHIWIIE MHHUMyMa WJIM|KOCINTIK OKy OpBIHAAapbIHIa cabak
Prerequisites: MaKkcuMyMa (PYHKIHOHATBHOCTH. Kyprizy /

Asymptotic methods of |Conepsxanue mpeaMeTa BKITIOYaeT U3ydeHue Teopud|3HaHus: MccemoBaHne CleKTPaTBHBIX
complex analysis. BApUALMOHHBIX 3a/ay, I[PUHLUIA HAaUMEHbIIEr0|XapaKTePUCTUK JUHENHBIX ONIEPaTOPOB:
Post-requisites: JIeHCTBUS, MIPUHIUIIA Depma, MIPUHIINIIA |TEOMETPUM CIIEKTPA U €r0 OCHOBHBIX
Dissertation work MaKCHMaJIbHOM OSHTPONMM W JPYTMX IIPUHIMIIOB.|4acTed, CIIEKTPAJIbHOH  KpaTHOCTH,
Wzyuarorest TakKe METOJBI PEIICHUS] BAPHAIIMOHHBIX |aCHMITOTUKN COOCTBEHHBIX 3HAYECHHM.
3aj1ad4, B TOM 4ncie Meto Putna, Meton kosutokaruii| Y Menusi: Pemarte 3a1aun, cB3aHHbIE C
1 METOJ] KOHEYHBIX JIEMEHTOB. muddepeHManbHBIME  OTIEPATOPAMH.
The purpose of the subject is to study the methods and|HaBbixu: O ponu muddepeHImanbHbIx
methods of solving mathematical physics problems|omeparopos B 3agauax ecTeCTBO3HAHHUS;
based on the principle of the minimum or maximum of|o co6¢cTBeHHBIX QyHKIHAX/
functionality. KoMmnerenuusi: yMeHuss OPHUMEHSTH
The content of the subject includes the study of the|undopmannonusie u
theory of variational problems, the principle of least|tenekoMMyHUKaIMOHHBIE TEXHOIOTHH
action, Fermat's principle, the principle of maximum|s nmexarornueckoii gesirenbHoCTH /
entropy and other principles. Methods for solving|Knowledge: Investigation of spectral
variational problems, including the Ritz method, the|characteristics of linear operators:
collocation method, and the finite element method, are|geometry of the spectrum and its main
also studied. 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;

Aurebpa, KIl/  |AGLI 30/0/45 IIpepexBusutTep: IMonnin  MakcaTbli-anreOpa, reomerpus  xone|bimimi: nuddepenumanapik Teaeyiep

reomerpusi xone |I1JI/ M/ /0/60/1 Komriekeri Tanaay bl |JIOTMKaaarbl HEri3ri yFbIMIap/ibl, KYPbUIBIMAAP MEH|TEOPHUSICHIHBIH HEri3ri TYCIHIriH Oineni;

norukansiy ipreni [PD |FVA 5/30 ACTUIITOTUKAJBIK o/licTepli 3epTTey XKOHE ONap/blH e3apa OaiinaHbichl |JlaFabichl: TEHJICYAIH periH,

Macenenepi/ TK/ |GL/ omicrepi. MeH Oip-OipiHe ocepiH 3eprTTey. TEHAEYJIep JKYWECiHIH PEeTiH aHBIKTal

Oynpnamentanshel [KB/  |[FPA IoctpexBusuTTEp Masmynsl: Herisri anreOpaibik, TeOMETPHSIIBIK JKOHE |BI; KANIBl KOHE JepOec MmemimMiH

€ BOTIPOCHI EC GL JluccepTranusiibik JIOTHKAJIBIK KYPBUIBIMAAP.IBI TEPEH TYCIHY1, COHai-|Tabasl;

anreopsl, 6305 Kymbic/ aK oJapipl MareMaTMKa MeH FBbUIBIMHBIH opTypui|BimikTiniri:uarerpanapl KUChIKTapIbl,

TEOMETPHH U IIpepexBu3UTHI: cayiaiapbiH/a KoJiana OuTy i 1aMbITy/ aJIFAIIKBI HHTETPAJIIbI MEHIepeIi./

JIOTHKH/ Accumnroruyeckue Henp: Onwmpasice Ha Metoasl W HarigHble oOpasbl| Kysiperrimiri: xonnanbans! ecentepai

Fundamental METO/Ibl KOMIUIEKCHOTO | depeHranbHbIX OIIepaTopOB, BBECTH |IIBIFAPY JAFABLUIApHI, OMapAbIH KbI3MET

Problems in aHaIm3a. MarucTPaHTOB B 00JIACTh OCHOBHBIX IMOHATHN W UICH|eTYiHIH THIMILUTITTH Tanmgay,

Algebra, IocTpekBU3HUTHI I depeHIHaIbHBIX OIIEPTOPOB. [Iporpamma|mMexTenTepae,  TEXHHKAIBIK  XKOHE
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Geometry and
Logic

Hucceprannonnas
pabora/

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

BKJIIOYAET B CeOS TEOPHUIO KPUBBIX M TTOBEPXHOCTEN B
IMPOCTPAHCTBE, TAK U OCHOBHBIC IMOHATHSA TOIIOJIOTHH,
TeH3OpHLII‘/II aHaJIn3 Ha MHOFOOGpﬁSl/IﬂX, DJICMECHTbI
pI/IMaHOBOfl reoMeTpru, Hadajla TEOpHU BHCIIHUX
mudpepeHITHaTbHBIX GOPM.
Copepxanne: Meron ®Dypse.
®ypre. OOpaTHBIE 3a7aun.
Meton cnaboii
ypaBHeHust/
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: Fourier Method. Fourier transformation.
Inverse problem. galerkin method. The method of
weak approximation. Operator equation.

[IpeobpazoBanue
Meron I'anepkuna.
anmpokcumaruu.  OnepaTopHbIe

KOCINITIK OKYy OpBIHZAphIHIA cabak
Kyprizy /

3nanus: lccnenoBanue CieKTpantbHBIX
XapaKTCPUCTHUK JIMHEMHBIX OIepPaTopoB:
reoOMETpur CHCKTpa U €ro OCHOBHBIX
YyacTe, CHEKTpaJbHOM  KpaTHOCTH,
ACHUMIITOTHKHA COOCTBEHHBIX 3HAYCHMIA.
YMmennsi: Pemats 3a7aun, CBSI3aHHbBIC C
muddepeHIHanbHBIME  OTIePaTOPaMH.
Hasspiknu: O pomn nuddepeHunansHpIx
OIIEPATOPOB B 3a/1adaX €CTCCTBO3HAHUA,
0 COOCTBEHHBIX (PYHKIUIX/
KoMnereHuusi: yMeHusi NPUMEHATh
nH(pOpPMaIMOHHbIE u
TCJICKOMMYHUKAIIMOHHBIC TCXHOJIOTMHN
B ne,uarornqecxoﬁ ACATCIBbHOCTH /
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;

Kemmymenikrep |KIU/T |KT/ 30/0/45 [IpepexBusntrep: byrin|[loHHIH MaKcaThI-KONMYIIENIKTEpMEH OainaHbICThl|BijliMi:  KHCBIK, KHCBIKTBIK  JKOHE
TEOPHSICHI/ K ™/ /0/60/1 byHKIHSIIAp HETI3Ti YFBIMIApABI, KACHETTEPMi >KOHE OiCTep.i|Immpary  TYCIHIKTEpiH,  KHCBHIKTap
Teopus TP 5/30 [octpexBusuTTEp: 3epTTey. Herisri makcaT- KeIMYyIIeNepAi, OJapAbIH|TCOPHACHIHBIH HETi3Ti TeopeMachiH,
MHOTO4ICHOB/ 6305 FBUIBIMU 3epTTey |KacueTTepi MeH MaTeMaTHKa MEH FhUIBIMHBIH OPTYpPJIi|0eTTep  TYCIHIMH —~ JKOHE  OHBIH
Polynomial KYMBICBHI/ caJlayiapblH/ia KOJIJaHbUTYbIH TepeH TYCIHYAl AaMbITY. |CHIIATTaMAaChlH, OIPIHII JKOHE eKiHII
Theory [pepexBuzutel:  Lenbie| Ma3mMyHbI: KONIMYILIEIKTEPMEH HET13r1 onepauysiiap, [ KBaaparTelK  (opMmaiapiabl, TIayCThIK
GbyHKIMH KOIIMYIIENIKTepAiH (haKTOPU3aMsICHl MEH TaMBIPbI,|’KoHE OpTalla KUCBIKTBIKTHI Ole.
[TocTpeKBU3UTHI: Besy Teopemacel koHE KamablKneH —OeniHy| JlaFabIchi: G hepeHIaNIbIK
FBUIBIMHU 3epTTEy |TeopeMackl, cakyHaJap MeH OpICTepAET] [TeOMETPHS XKIHE TOTIONIOT USHBIH HET13T1
KYMBICHI/ KOIIMYyIIeep, KOIMYIIETIKTepMEeH HHTEPIOJIALMNS,|aHbIKTAMachlH,  KypCTBIH  HeTi3ri
Prerequisites: KOIMYULIETIKTepMEH KYBIKTAY, YeObI11eB | TEOPEMACHIHBIH J9JIEIICHY1H TaJKbLIal
Mathematical analys,|kenmymienepi, Jlarpamx — KemMymuenepi  KOHE|aJabl.
Differential equations KeIIMyIIeJep TEOpWsCHIHBIH Oacka na MaHpabl|Bidikrigiri:  Oerrep  TeopMsCHIHBIH
Postrequest:  Research|acmekrinepi./ HETI3Ti  TEeHAEyJepiH, TOMOJOTHSIBIK
work Henp: ommpasch Ha METOABI W HATISIIHBIE OOpa3bl|9KBUBAICHTTLIIKTI, muddepen-
KJIACCHYECKON  mu(depeHINaTbHON  T'€OMETPHH, | ITHAJIBIK KenoeiHenepi,
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BBECTHU JIOKTOPAHTOB B 00JIACTh OCHOBHBIX MOHSATHH U
uyieil coppeMeHHOH nuddepeHnnanbHOi reoMeTpUH.
[Tporpamma BkitouaeT B ce0sl KaK TEOPHUIO KPUBBIX U
MOBEPXHOCTEN B €BKIUAOBOM IPOCTPAHCTBE, TaK U
OCHOBHBIE TIOHSTHS TOTIOJIOTHH, TEH30PHBIN aHAIN3 Ha
MHOT000pa3usx, 3JIEMEHTHl PUMAaHOBOW T'€OMETPHH,
Hayaja TeOpHH BHENIHUX TU(PepeHIIHaTbHBIX (HOpPM.
B cBA3M ¢ 3TUM OuYEHb BaXXKHOH 3a7adel sBJIAeTCs 110
BO3MOYKHOCTH ITOJIHOE PACKPHITHE OCHOBHBIX TIOHATHH

JUCLMIUIMHBL M OCMBICIIEHHOE  YCBOGHHME  HX
JOKTOPAHTaMH.
Conepxanue: Teopus KpPUBBIX. Teopus

MOBepXHOCTEH. ieMeHTHl Tomonorud. OCHOBHEBIE
MOHATHUS TEOPUH MHOTo00Opas3uil. TeH30pHbIN aHATH3
Ha  MHOroobpasus. PumanoBa wmerpuka Ha
MHOroo6pasus. Buemnue popmsr./

Purpose: application of methods of functional analysis
in the study of problems for the spectral analysis of
self-adjoint operators.

Contents: Spectral analysis of self-adjoint operators.
Composition of mappings.

KernoOeiHeNnikTep QYHKIMICHIH, XKaHama
KEHICTIKTI, »kaHama OelHenepai, paHr
OeliHeciH MmeHrepei /

Kysiperriiri: OKy-TopOue
JKYMBICHIHBIH YAEpici MCH HOTIKEIEPiH
Tannay, 0aranmay >kKoHe Ty3eTe Olry
3HaHMA: TOHATHSA KPUBOH, KPUBU3HBI U
KpY4€HHsI, OCHOBHYIO TEOpEMY TEOPHHU
KPHBBIX; TIOHSTHUS TOBEPXHOCTH U €e
XapaKTepUCTHK, MEepBOH M BTOPOH
KBaZ[paTUYHBIX (OPM, TayCcCOBOW W
CpenHei KpUBH3H.

YMeHusi: omnpenemnsTh OCHOBHBIE
muddepeHranbHple  TeOMETpUH |
TOTIOJIOTHH, pasouparbes B
JIOKa3aTebCTBAX OCHOBHBIX TEOpEM

Kypca.

HaBbIkH: OCHOBHBIMH ypaBHEHHUSIMH
TEOPHUH TOBEPXHOCTEH; IMOHATUSAMHU
TOIMOJIOTMYECKOT0  MPOCTPAHCTBA |
TOIIOJIOTUYECKUX CBOMCTB,
TOIOJIOTUYECKOW  DKBHUBAJICHTHOCTH;
MOHATUSAMUI muddepenunpyemoro
MHOT000pasus, GyHKIHAMEI Ha
MHOr000pasuu, KacaTeJIbHBIMH
MPOCTPaHCTBAMH, KacarelbHbIMH
0TOOpaKEeHHUSIMH, paHramu
oToOpakeHus/

Komnerenumus: YMEHHUS
aHAJIM3UPOBATH, OLICHUBATh u

KOPPEKTHPOBATh TPOIIECC M PE3YIIBTAT
y4eOHO-BOCITUTATEIILHON
JesTenbHOCTH /

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

MaTteMaTHKaJIbIK
TaXmayapIH ipremi
Macenenepi/
®yHIaMEHTAIBHBI
€ BOTPOCHI
MaTEeMaTH4YECKOTO
aHanusa /
Fundamental
Questions of
Mathematical
Analysis

KII/T
K

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

IIpepexBusurrep:
«MaremaTHKaIIbIK
tangay 1,2,3,4»
IMocTpexkBH3NTTEP:
[IexTik ecenrtep
TEOPUSICHIHBIH
ornepaTopJbIK daictepi/
IIpepexkBU3MTHI:
«YncrneHHbpIe METObI
pemeHus
OOBIKHOBEHHBIX
muddepeHmanbEHBIX
YpaBHEHUI»
IMocTpekBU3UTHI:
Hduddepennmanscapie
ypaBHEHHUS,
MaTeMaTHuecKas (pru3uka
W YUCIICHHBIE METOABI U
uXx pemenus;/
Prerequisites:
"Numerical methods for
solving ordinary
differential equations»
Post-requisites:
Differential equations,
mathematical physics
and numerical methods

MakcaTbl — KJIAQCCHKAIBIK An(pdepeHInaIIbIK
TEOMETPHUSIHBIH dJIicTepi MEH KOPHEKLUTIKTepre cylieHe
OTBIPHIIL, MarucTpaHTTapAbl Kazipri
TG hepeHIaIbIK TeOMETPHUSIHBIH HeTi3T1
TYCIHIKTEMeJNIepiH TaHBICTBIPY OOJNBIN  TaObLIAJIBI.
Barnmapnmama eBKIMI KEHICTITiHAE KHCBIKTap MEH
OeTTepaiH TEOpHUACHIMEH Oipre, TONOJOTHSHBIH
HETi3Ti TYCIHIKTEpiH, KemOeifHenepAeri TEH30PIBIK
TaJayabl MEH pUMaH TeOMETPHUSCHIHBIH
3JIEMEHTTEPIH, CBIPTKBI TG hepeHIaIbIK
dopmaap OacTamkpl TEOPHSICHIHBIH  HETI3IEpPiH
kamtuapl. Con ceOenm OOWBIHIIA OKYABIH MIHJICTI
HEeTi3ri TYCIHIKTEpi TOJBIK allbIl >KSHE OJapJbl
MarucTpaHTTapFa Jaypbic TYCIHAIpY ©Te Kaker.
MasmyHbl: KuceikTap Teopusicel. berrep Teopusicsl.

Tomomorus AIIEMEHTTEDI. Kemnbeitnenep
TEOpUSICHIHBIH Heri3ri TyciHikrepi. KenoOeitneaeri
TEH30PJIbIK Tanjaay. Kenoeitneneri Puman

MeTpukacsl. CBIPTKBI popmanap./

Leap: onupasch Ha METOIbI M HarsIHBIE 00pa3bl
Krmaccudeckod U epeHnaTbHOl  TeOMEeTpHH,
BBECTH MarucTPaHTOB B 00JIaCTh OCHOBHBIX ITOHATHI
M uaed  coBpeMeHHOW  aubdepeHIraIbHON
reomerpu. [Iporpamma BKIlto4aeT B ce0st Kak TEOPHIO
KPUBBIX W TIOBEPXHOCTEH B  CBKJIHIOBOM
MIPOCTPAHCTBE, TaK ¥ OCHOBHBIC MOHATHUS TOMOJOTHH,
TEH30PHBIA aHaNIN3 Ha MHOI000pa3usiX, DIEMEHTHI

bimimi: KHCBIK, KHCBIKTBIK JKOHE
mMpaTy  TYCIHIKTEpiH,  KHCHIKTap
TEOPHUSACHIHBIH ~ HETI3ri TeOopeMachIH,
Oerrep  TYCIHITIH  JKOHE  OHBIH

CUIaTTaMachlH, OIpiHIII OHE eKiHII
KBaJIPaTTHIK (popManapipl, TayCThIK
JKOHE OpTaIlia KUCHIKTBHIKTBI OUICII.

Jlarapichl: IdhepeHITHAIBIK
TEOMETPHSI )KOHE TOTIOIOTUSHBIH HeTi3r1
aHBIKTAMAacChIH, KYPCTBIH HeT13T1

TEOPEMaChIHbIH JIJIEN/ICHYIH TalKbLUIaHi
JIBL.
Bigikriniri: Oerrep TEOPUACHIHBIH

HETi3Ti TEeHOCYJepiH, TOIOIOTHSIIBIK
SKBHUBAJICHTTLIIKTI, muddepen-
ITHAJIIBIK KenOeiHenep i,
KernoOeiHeNniKkTep QYHKIMICHIH, XKaHama
KEHICTIKTI, »kaHama OeiHenepai, paHr
OeliHeciH MeHrepei.

Kysiperriuiri: OKy-TopOue
YKYMBICBIHBIH Y/IEpici MEH HOTIKETIepiH
Tanyay, baranay sxoHe Ty3ere 6iny/
3HaHMSA: TOHATHS KPUBON, KPUBU3HBI U
KpY4EHHsI, OCHOBHYIO TE€OpEMY TEOPHHU
KPHBBIX; TIOHSTHUSl TOBEPXHOCTH M €e
XapaKTEepUCTHK, MEpPBOH M BTOPOH
KBaJIpaTHYHBIX (OpM, TaycCOBOH W

and their solutions; pPMMaHOBOW TEOMETPHM, Havaja TEOPHUH BHEITHHUX |CpeIHeH KPHBH3H. Ymenus:
muddepenimansabix GopM. B CBsI3M ¢ 3TUM O4YEHb|ONpEesTh OCHOBHBIE
B)XHOM 3a/1aueil SBJSIETCS 110 BO3MOXKHOCTH MOJHOE|An(depeHraibHble  T'€OMETPHUH U
PACKPBITUEC OCHOBHBIX MHOHATHHI JUCHUILIMHBI Y | TOIIOJIOTHH, pa361/1paTLc;1 B
OCMBICJICHHOE ~ YCBOGHME HMX  MAarucTpaHTaMWU.|J0Ka3aTeJbCTBaX OCHOBHBIX TEOPEM
Conep:xanue: Teopus KpUBBIX. Teopusi |Kypca.
noBepxHocTeil. JnemeHTsl Tomosornd. OcHoBHbIC| HaBBIKH: OCHOBHBIMH YPaBHEHUSIMU
MOHSATHSI TEOPUX MHOTO0Opa3uii. TEH30pHBIN aHAIN3|TEOpUN  TIOBEPXHOCTEH;  MOHATHSIMH
Ha  MHOroobOpasus. PumaHoBa  MeTpuka  Ha|TONOJIOTHYECKOTO IPOCTPAHCTBA U
MHOr000pasus. Buemnue Gopmbl/ TOMOJIOTUYECKUX CBOMCTB,
Purpose: based on the methods and visual images of |Tononorudeckoii ~ 3KBUBaJEHTHOCTH;
classical differential geometry, to introduce|mousTHIME T pepeHIpyeMoro
undergraduates in the field of basic concepts and ideas|muoroo6pasus, GyHKIASIMA Ha
of modern differential geometry. The program|maoroo6pasumu, KacareJIbHBIMH
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includes both the theory of curves and surfaces in
Euclidean space, and the basic concepts of topology,
tensor analysis on manifolds, elements of Riemann
geometry, the beginning of the theory of external
differential forms. In this regard, a very important task
is to fully disclose the basic concepts of the discipline
and meaningful assimilation of their undergraduates.
Contents: Theory of curves. Theory of surfaces.
Elements of the topology. Basic concepts of the theory
of varieties. Tensor analysis on manifolds. A
Riemannian metric on the manifold. External form.

POCTPAHCTBAMH, KacaTeJIbHBIMU
0TOOpaKEeHHUSIMHU, paHramu
0TOOpaKeHUsI.

Komnerenuusi: YMEHHUS
AHAITM3UPOBATh, OLICHHBATh u

KOPPEKTUPOBATH IIPOLIECC U PE3YJIbTAT
y4e0HO-BOCITUTATEIEHON
JIeATeNLHOCTH /

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
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AprymeHTi
AYBITKbIFaH

UG hepeHIa bl
K TCHICYJICPIiH
CHEKTPAJIIBI
Kacueri/
CriekTpanpHas
CBOICTBA
muddepeHmransH
BIX YPaBHEHHH C
OTKJIOHSFOIIIMCSI
apryMeHToM /
Spectral
Properties of
Differential
Equations with
Deviating
Arguments

KII/T

AAD
TSK/
SSD
UOA

SPDE
DA
6306

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

IIpepexkBusurrep:
CBhI3BIKTHIK TYHiHIIEC
eMec oreparopiap
TEOpHUsICHIHA KipicHe
IMocTpekBU3UTHI:
OYHKIIMOHAIBI
TaJAay IbIH
MaTE€MaTHKAJbIK
(bU3MKACBIHBIH KEWOip
KOCBIMIIIaJIapbl/
IIpepexkBU3NTHI:
Baenenue B Teopuio
JIMHENHBIX
HECaAaMOCONPSKCHHBIX
OTIepaTopoB
IMocTpekBU3UTHI:

O HEKOTOPBIX
TIPAIOKCHUSAX
(HhyHKIIMOHATTFHOTO
aHanm3a K
MaTeMaTU4ecKOi
¢duzuxe/
Prerequisites:
Introduction to the theory
of linear non-self-adjoint
operators
Post-requisites: On
some applications of
functional analysis to
mathematical physics

Maxcatnl: Kitaccukaiblk BapHalMsUIbIK ecenTeyiep
O/IICTEpIH KOHE THIMIUICYAIH 3aMaHayd oSicTepiH,
ABTOMATUKAIBIK  TEHAEYJEPHAIH  CBHI3BIKTH  JKOHE
CBI3BIKTBI €MeC JKYHenepiH, THiMai Oackapy MeH
Oackapy 3JeMEHTTepiH OKBITHIN YiipeTy. XKylenepmi
MPOEKTLIeK eceOiH, OacKapyabIH OepinreH 0OBeKTICiH
KaMTyqnpl Hemece Oackapy 3aHBIHBIH IIPOIIECiH,
JKYHeHIH OeplireH KpUTepUiiH yipery.

Ma3smynsl: Diinepa Ttexaeyi. Herep Teopemacsr.
Bapuanmanblk  ecenTeyniH  KIACCHKAJBIK  eceOi.
MuHYMYMHBIH JKETKUTIKTI ImapTel. [ amuibTOHA-
SAxobu Terneyi. TemMeHri skakTaH >kapThUIAl y3iTicci3
xkoHe Co0oleB  KeHICTiTiHAe MmemiMHiH  Oap
60:ysl. Bapuanusiibi ecenrey eceOiHIH
perymsapasirbl.Criektpnai - Hltypma-JInyBumn  ece6i
JKOHE  IMIeKTiH TepOericiHiH IIekapaiblk —ecebi
Keneprici Oap BapHAIUSITBIK ecemnreynep.
BapuanusuipIk ecernTiy MeproATHI MIeTTiMi/

Leas: 3axmroyaercs B GOpMUPOBAHUHN TOHUMAHUS Y
MarucTpaHToB OCHOBHBIX 3ajaq TEOpUn

BapualfuOHHOIO HNCYHCJICHUA )51 OIITUMHU3allNH,
METOJIOB HMX pEHICHHH, OIpEe/CICHUs] OCHOBHBIX
TTOHATHH BapUaMOHHOTO WCUYUCIICHUS,
(yHKIIMOHANA, BKCTPEMalI, H30IIEPUMETPHUYCCKON
3a1a4yd, 3aga4y W METOJOB  MHHHMH3ALHH,
TPAHCIOPTHOM  3a/jauy, 3aJauyd  PacIpeiesICHUS
PECcypcoB H T.IL

Conepxanme. CuerHblii 0asuc. DHepreTHYECKOM

HopMma. Meroa Purna. Tounas mtpadHas QyHKIUS.
Heobxoaumele ycioBuss MuHUMyMa. HarpaBieHus
Hauckopeimero cnycka ¢yakmun DL, Metog
runoandGepeHIHanbHOTO ciycKal

Purpose: to form an understanding of undergraduates
basic problems of the theory of variational calculus
and optimization, methods of their solutions, the
definition of the basic concepts of variational calculus,
functional, extreme, isoperimetric problems, problems
and methods of minimization, transport problems,
problems of resource allocation, etc.

Content. Counting basis. Energy norm. Ritz Method.
Exact penalty function. Necessary minimum
conditions. The directions of the steepest descent of
the function ®A. Method gipovitaminose descent.

Binimi: Bapmanmanslk ecenteynepaiy
poJi MeH Typ:ii oOjbicTapaa KoJJaHy
MYMKIH/ITH Oinei.

JaFapichl:  KoJmaHOambl — ecenTtepai
IIeNTy YIIiH BapHAlUSUIBIK OMiCTepIi
KOJIZIaHA/IBI.

BinmikTijiri: Bappanusisk ecenreynep
MeH THIMII Oackapy omicTepi MeH
TYCIHIKTEpiH MEHIrepe/i.
Kysiperrimiri: konnanbansr ecenrepai
LIBIFAPY JAFbUIAPbI, OJAPIbIH KbI3MET
eTYiHIH THIMILUTITTH Tanmgay,
MEKTeNTep/le, TEXHUKAIBIK  JKOHE
KOCINITIK OKYy OpBIHIApbIHIa cabak
Kyprizy/

3Hanusn: OCHOBHBIE TTOHSATHUS
JUACILUILIMHBI, OMPECICHUS] OCHOBHBIX
MOHSATHI BapUAIIMOHHOTO HCUYHCIICHHUS.
Ymenus: pemartsb JIMHENHbBIE
MHTErpajbHbIC YPABHEHHUS C TIOMOIIBIO
JIMHEHHBIX TpeoOpa3aBaHuil.

HaBbIkn:  OCHOBHBIMM  3aJjauamMy
TEOpPHUN BapHALMOHHOTO HMCYUCIICHUS H
ONTHUMU3AIIH, METOIaMHU HX PCIICHUA.

Komnerenumsi: HaBBbIKM  PCEIICHUS
MIPUKJIHBIX 3ajad, aHAIN3
3 PeKTUBHOCTH ux
(YHKIIMOHUPOBaHUS, BBE/ICHUS
3aHATHH B IIKOJAX, TEXHUYECKUX H
PO EeCCHOHATBHBIX Y4eOHBIX

3aBeeHUAX /

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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ApHaiibl
¢bynkuusnap/
CrenmansHble
¢bynkIH /
Special Functions

KII/T
K

AF/
SP/
SF
5307

30/0/45
10116071
5/30

IIpepexkBu3uTTEp:
CBI3BIKTBIK

TG hepeHIAIBIK
orepaTopIiap
TEOpHCHIHA KipicTe
IocTpexkBU3UTTEP
JduddepeHnmanipik
TeHJeyep,
MaTeMaTHKAJIBIK (H3HKa
JKOHE CaHIIBIK dfIicTep
JKOHE OJIapIbl IIeTy/
IIpepexkBU3MTHI:
BBeaenus B Teoputo
JIMHEHHBIX
nuddepeHmanbHpIX
OIIepaTopoB
IMocTpekBU3UTHI:
JduddepennnanpHbie
ypaBHEHUS,
MaTeMaTHuecKas (pu3rka
M YUCJIICHHBIC METObI U
ux pemenus/
Prerequisites:
Introductions to the
theory of linear
differential operators
Post-requisites:
Differential equations,
mathematical physics
and numerical methods
and their solutions

Makcarsl: TeopusiblK ~ KOHE  KOJJIAHBIMJIBI
MaTeMaTUKaHbl 3€pTTEY KYpaldapbIHBIH KOpbIHA
€HreH (GYHKIIMOHAJIBIK

AQHAJIM3IIH HETI3ri YFBIMAAphl MEH KaFuJalapbiH
OastHmay, (PYHKIIMOHAIIBIK aHAN3 €CENTepiH MIemry
omicTepiH yiipery.
Ma3smynbi: beiine. IHBeKTHBTI, CIOPBEKUBTI JKOHE

OuekTuBTI OeciiHenep. beiiHenep KOMITO3HIUSICHI.
Kenmymrenep  meH  OeliHenepniH  AEKapTTHIK
keOeTinmici./

Heab: mnpuMeHeHHS METOAOB (PYHKIHMOHAIBHOTO
aHaJIM3a MIPH MCCIICTOBAHUY 33144 JUTS CTICKTPaJIbHBIA
aHaIN3 CaMOCOTIPSKEHHBIX OIIepaToOpOB.
Copaep:xanue: CriekTpaibHBII aHau3
CaMOCOIIPSDKEHHBIX ~ omeparopoB.  Kommnozuius
oTobpakeHwii/

Purpose: the application of functional analysis
methods in the study of problems for spectral analysis
of self-adjoint operators.

Content: Spectral analysis of self-adjoint operators.
Composition of maps.

Binmimi: 3amaHaym TEOpHSIBIK JKOHE
KOJIIaHOabI MaTeMaTUKaHbIH
AQHAJMTUKAIBIK ~apCeHabIHA  KIpEeTiH
MIOHHIH HETi3Ti TYCIHIKTEpiH YyHpeHei.
Jarapichr: nepoec JKOHE HAKTHI
JKaFJafbIHIaF bl (hyHKIIMOHAIABI
AQHATUTHKAITBIK, KO3KapacThl oM
eJIeTiHeH OTKI3III, JKaJIITbI
TY)KBIPBIM/IAMACHIH urepei.
Binikriniri:  beiine.  VIHBEKTHBTI,
CIOPBEKUBTI J)KOHE OMEKTHBTI OeitHemnep.
Beitnenep KOMITO3ULUSICHL.
Kenmymenep MeH OeliHenep iy
JIEKAPTTHIK KOOCUTIHAICIH MEHIePE/Ii.
Kysiperrisiri: kociOu-menarorukaibik
KOHE TYJIFAJBIK MACEJIeNepl IIenry
Jarapuiapsr /

3HaTh: MIPUMEHEHHE MeToza
CIIEKTpaJbHbIN aHanu3
CaMOCOTIPSKEHHBIX oTIepaTopoB
YMmeHue: ¢ enuHbIX (DYHKIHMOHAIBHO-
AQHATUTHYECKUX MO3UIUI
MEPEOCMBICIIUTE U3BECTHBIE €My B
YACTHBIX W KOHKPETHBIX CIy4asx

TIOHSITHSI, TIPUHIATIBL, PAaKTHl U YCBOWTH
HX Hanboliee o0Ime

(OpMyITHPOBKH.

HaBbiku: OTOOpaKCHUSMHU.
VHBEKTUBHBIM,  CIOPBCKTHUBHBIM U
OMBbEKTUBHBIM 0TOOpaKCHHUEM.
Komnozumusmu 0TOOpakeHusl.
JexapToBsIM NIPOU3BEACHUEM
MHOJKECTB U OTOOpaKCHUH.
KomnereHnusi: HaBBIKM  PCIICHUS

HpO(l)CCCI/IOHaHBHO-HCZ[aFOFH‘leCKPIX u
JIMYHOCTHBIX HpO6J’IeM;

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.
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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

OnepaTopIIbIK

KO3 PHUIIUEHTTI
nud G epeHITaI bl
K TeHaeyep/
Juddepennmansa
bI€ YPaBHEHUS C
OTEePaTOPHBIMU
koaddureHTamu
/ Differential
Equations with
Operator
Coeffisients

KII/T
K

OKD
T/
DUO
K/
DEO

5307

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

IIpepexBusurrep:
HuTerpanapix
oreparopiap
TEOpHUsICHIHA KipicHe
IMocTpexkBU3UTTEP
CuHrynspisl ecentepai
ey TiH
ACUMIITOTHUKAJIBIK
omicrepi/
IIpepexkBU3HTHI:
BBeaenus B Teopuio
HUHTCTPAJIbHBIX
OnepaTopoB
HOCTpeKBHSI/lTLI:
AcCUMITOTHYECKHE
MECTOJbI pCIICHU A
CHHT'YJIAPHO-
BO3MYIICHHBIX 3azlaq/
Prerequisites:
Introduction to the theory
of integral operators
Post-requisites:
Asymptotic methods for
solving singularly
perturbed problems

Makcartbl: [IuddepeHnuanablK —omnepaTopiaapabiH
HETI3ri OCWHECIH XoHe 0acThl OMICTEPIH KapacThIpa

OTBIPBIN, ~ MAaruCTPAHTTApAbl  JAUGPEPEHIHATIBIK
orepaTopIap by HeTi3ri YFBIMIAPbI MeH
UZesIapbIMEH TaHBICTBIPY.

Ma3mynsl: barmapnamara EBximpn  KeHicTiriHmeri
KHCBIKTap MeH OeTTep TEOPHUSICHI JKOHE TOMOJIOTUSHBIH

Heri3ri TYCIHiIKTepi, KeNOeHHeNiKTeri TeH30PIIbIK
tanaay, PUMaHIbIk reoMeTpust aseMeHTTepi; ChIPTKEI
TG hepeHIAIBIK TYPJIEePIiH OacTamnkel

Teopusuiapbl eHeni. OckiFaH opaif, 6acTel MiHAECTIHE,
TIOHHIH HETI3T1 TYCIHIKTEPIH ally MyMKIHJIIKTepi )KoHe
MarucTpaHTTapra YHpeTy )KoHe YFBIHABIPY KaTabl./
Hean: Onupasch Ha METOIBI M HarJIsIHbIE 00pa3bl

i depeHmanbHbpIX OIIepaTopoB, BBECTH
MarucTpaHToOB B 00JIaCTh OCHOBHBIX HOHSTHI U HJeH
muddepeHnanbHBIX OTIEPTOPOB. [Iporpamma

BKJIFOYAET B ce0s TCOPUIO KPHUBLIX U HOBerHOCTeﬁ B
TIPOCTPAHCTBE, TaK 1 OCHOBHBIC ITOHATHUS TOIIOJIOTHUH,
TGHSOpHHﬁ aHaJIn3 Ha MHOF006pa3H${X, DJICMCHTbBI
PUMaHOBOH TIE€OMETPUM, Hadajla TEOPUHM BHEIIHHUX
muddepenmanbHBIX GOpM.

Conep:xxanue: Meron @Dypwe. IIpeobpazoBanue
@ypre. OOparnble 3amaun.  Meron [anepkuHa.
Meton cnaboif ammpoxcumaruu. OmnepaTOpHEBIE
ypaBHeHust/

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.

Bigimi: muddepenumanapik Teneynep|2
TEOPHSICHIHBIH HETI3r1 TYCIHIrH Oieni;

Jarapichl: TEeHICYIIH perTiH,
TEeHEYJIEp KYUECIHIH peTiH
aHBIKTAWbI, JKAIIBl KOHE JepOec
HIEITIMIiH Tabaasl;

BinmikTidiri:uaTerpanasl KUCHIKTapIbl,
aJIFaIKbl HHTETPAJIIbI MEHIePe/Ii.
Kysiperrinmiri: e3 moHIik cajackiHIa
WHHOBALUSJIBIK KBI3METTI
YHBIMAACTBIPY AaFapuIapsl /

3Hanusa: I/ICCJ'IGJ:[OBEIHI/IG CIICKTPAJIbHBIX
XapaKTEPUCTHUK JUHENHBIX ONIEPATOPOB:
TCOMETpUN CHEKTpa U €ro OCHOBHBIX
4yacTel, CHEKTPaJIbHOM  KPaTHOCTH,
ACUMIITOTUKHA COOCTBEHHBIX 3HAYCHUIA.
Ymenus: Pemats 3aJa4u, CBA3aHHBIC C
muddepeHIanbHBIME OTIEPaTOPAMH.
Haspiku: O ponn quddepeHnnanbHbIX
OIIEPaTOPOB B 3a/1a4aX €CCTCCTBO3HAHMA,
0 COOCTBEHHBIX (DYHKIUSIX
KOMHeTeHuHﬂ: HaBBIKA OpraHu3anuun
HHHOBaHI/IOHHOﬁ JACATCIIbHOCTH B cBOCH
npeaMeTHOU obnactu /

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
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Contents: Fourier Method. Fourier transformation.
Inverse problem. galerkin method. The method of
weak approximation. Operator equation.

Konmanbamns
IIETTIK ecenrep/
[Ipuknanueie
KpaeBbIe 3a1a4n/
Applied Boundary
Value Problems

KII/T
K

KShE

PKz/
ABV

5308

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

IIpepexBusurrep:
OnepaTopnap/sg
CHCKTPAJIBI
TEOPHUSCHIHBIH
3JIeMEHTTEep1
IMocTpexBU3NTTEP
Juccepranusiibik,
KyMmbic/
IIpepexkBU3MTHI:
ONeMeHTHI
CIEKTPaJIbHOM TeOpUH
OTIepaTopoB
IMocTpekBU3UTHI:
HuccepranuonHas
pabora/

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

MakcaTtbl: Maructpantrapra an¢depeHInaIIbK
TEHJICYJIEPIiH Heri3ri TYCIHIKTEPIH,
M GepeHIUaNIbIK TEeHACYICPAl IICNTy KOJIIaphiH
JKOHE HETi3T1 KaFuIaIapbiH yiipery.
Ma3myHBbI: I3nenminmi  QyHKINS KaTBICTIANTHIH
muddepeHmanapIK TeHACY NiH KaNIbI HICHIIMIiH Ta0y.
Bepinren HyKTeneH OTETIH HMHTETPAIABIK KUCHIKTHI
Oenin amy. Toyenci3 aWHBIMAJIBI KaTHICTIAHTHIH
M depeHIIaIIBIK TCHICYIIH JKaNITbI IIeTiMiH Ta0y.
AWHBIMaNBUIAPEI QKBIPATHUIATHIH U QepEHITNATIBIK
TeHaeynep. biprekti TeHneyiepai mienry. CHI3BIKTHI
TEHJIEY/AiH XKammbl memimi. bepHymm renaeyi. Tonbik
muddepenmanp TEHJIeYJIep. WHTerpanasik
KOOSHTKINI. N PeTTi TYBIHABIFA KATBHICTHI IIEIIUICTIH
TeHaey. bipTekTi kammeDIaMa TEHAEY. N-peTTi
OIpTeKTi CHI3BIKTHI TEHICY bipTekTi emec TeHAEyi
aHBIKTAIMaFraH KOX(PQHUIMEHTTEp OMICIMEH IIemTy.
Diinepain OIPTEeKTi CBI3BIKTHI TeHAeyJepi. ChI3BIKTHI

TEHJICYAIH perin TOMEHJICTY. Kapamaiibim
TUGOGEpeHIMANIIBIK  TCHIACYJIEPIIH  HOPMAJbIbI
xyitenep. Tizbekren uHTEerpainay aaici /

Heab:@opMupoBaHue y MarucTpaHTOB —3HAHUM

TEPMHHOJIOTHU u OCHOBHBIX TTOHATHH
nuddepeHmanbHbpIX ypaBHEHHH, OCHOBHBIX
NPUHIUIIOB u TI0/IX0/I0B K PpELICHUI0
muddepenumaneipix  ypaBHeHuil.  Conep:kaHue:
Teopema  Komm. 3amaua  Komm.  Teopema

CYIIECTBOBAHUS U €MHCTBEHHOCTH PELICHUS 33Ja4n
Komm. VYcmoBuwe Jlummmma. [Iuddepennmanpabie
ypaBHEHHsI ~ INEPBOTO  TOPsIKA,  pa3pelieHHbIe
OTHOCUTEIBHO MIPOU3BOIHOM. JIuneiinbie
mddepeHanpHble  ypaBHEHUSI N-0r0 MOpsSKa C
NIepPEMEHHBIMH Ko3(hpumeHTamH. Jluneitnbie
muddepeHnanpHbple  YpaBHEHUS! C  TIOCTOSHHBIMH
KodpunmenTamMu. YpaBHeHHs Diiepa. PasHocTHEBIE
YpaBHEHUS. CucreMbl nuddepeHIaTbHBIX
YpaBHEHHUH. [Tonoxenust paBHOBeECUS.
Krnaccudukanms THUIOB TNOJNOXKEHUH pPaBHOBECHS
ABTOHOMHBIX CHUCTEM JIMHEHHBIX TuddepeHInanbHbIX
ypaBHEHUH BTOPOTO MOpsIKa. OcHOBBI
BapHAIIMOHHOTO MCYHCIICHHs/

Bimimi: JKai (G epeHITHATITBIK
TEHACYJICp  TEOPHUSACHIHBIH  HETI3ri
TYCIHITIH YipeHeni.

Jarapichl: TEHACYNIH pETiH, TEHOLY
JKYHECIHIH PETiH aHBIKTAII, KaJIIIbI )KOHE
nepobec HIeTTIMIEPiH TabaIbl.
Binikriniri: OipKaJIBIITHI
Y3UTICCI3MIKTI, HHTETPAIIBIK KUCHIKTBI,
HHTErPaj/ibl MEHI€PE/Ii.

Kysiperriuiri: FBUIBIMH-3€PTTEY
KYMBICBIH JKOCIIapiiay >KOHE IKy3ere
achIpyIbIH amicrepi MEH

onicHamanapsiH o1y /

3HaHMs: OCHOBHBIC IOHSTHS TEOPHU
OOBIKHOBEHHBIX  Au(depeHInaIbHBIX
YpaBHEHUH.

Ymenus: OIIpeNIeIsTh HOPSATOK
YpaBHEHUs, TIOPSIJIOK CHCTEMBI
ypaBHEHHIA; HAXOJUTH 00IIee U YaCTHOE
pelieHus.

Hassbiku: TIPOM3BOJIEHBIMHU

TIOCTOSHHBIX, HWHTETPAJIBHBIX KPHWUBBIX,
MEPBBIX HHTETPAIaX.

KOM]’[eTeHIIPIS[: 3HAHUS METOOO0JIOTHH
u MCETOAUKHN TJIaHUPOBAHUA u
OCYIIECTBJICHUS Hay4HO-
HCCIIeIOBATENbCKOI paboThI /
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,
curves, first integrals.
Competence: knowledge of
methodology and methods of planning
and implementation of research work

integral
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Purpose: Formation of master's knowledge of
terminology and basic concepts of differential
equations, basic principles and approaches to solving
differential equations.

Contents: Cauchy Theorem. Cauchy problem. The
theorem of existence and uniqueness of solutions of
the Cauchy problem. Lipschitz condition. First order
differential equations resolved with respect to the
derivative. Linear differential equations of n-th order
with  variable coefficients. Linear differential
equations with constant coefficients. Euler equation.
Difference equation. Differential equations system.
Equilibrium position. Classification of types of
equilibrium positions of Autonomous systems of
linear differential equations of the second order. The
foundations of the calculus of variations.

MM 1.3
3amaHayu
MaTeMaTHuKaH
BIH
ACHUMIITOTHUKAJL
BIK
Macerenepi/A
CHUMIITOTHYECK
e TpoOIeMBI
COBPEMEHHOM
MaTeMaTUKH/
Asymptotic
Problems  of
Modern
Mathematics

[etTik ecenTepmi
IICTITy TiH
3aMaHayy CaH/IbIK,
omicrepi/
CoBpeMeHHbBIC
YUCJCHHEIE
METO/IbI PEIICHUS
KpacBBIX 3a1a4 /
Modern
Numerical
Methods for
Solving Boundary
Value Problems

KII/T

ShES
hZSA

SCh
MRK
Z/
MNM
SBVP
5308

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

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

MakcaTbl: "MateMaTHKanblK (U3UKa ecenTepiH
MeITyIiH CaHABIK oficTepi" TOHIH OKBITYABIH
MakKcaThl €CenTey MaTeMaTHKachl eceOiH MIemryIiH
a¢dextimi  anropuTMAepiH Taldy YOIIH KE3eKTi
HHTYUIHSHBI OHACY OoJbill TaObutazbl. COHBIMCH
Karap, MaruCTPaHTTap/Ibl CCEMNTIH CAHIBIK IICIIIMIH
pAIlMOHANIIBIK ~ CTpPAaTerus  HETI3IHACrl  CaHJBIK
ANTOPUTMICPAL KYPY IPUHIUTITSPIMEH TaHBICTHIPY.
Ma3mynsbl: MareMaTHKanblK (QU3UKAHBIH —HETI3Ti
ecenrrepi. [wmepOonmanblKk THNOTI TEHACYNIEp VINiH
ANBIPBIMIBUIBIK CXEMallapbl. DJUTMITHKAIBIK THIITI
TEHJCYJICp  YIIiH  aWBIPBIMIBUIBIK  CXEMAaJIapbl.
[Mapabonanbik TUNTI TeHeyepi YILIiH
AUBIPEIMABUIBIK CXEMaJapbl. BapHalnusuiblK KoHE
AUBIPBIMIBLTBIK BapHALIHSITBIK omicrepi.
WHaTerpanaplk  TeHAeyNepAi — MICmIyOiH  CaHIBIK
omicrepi./

Introduction to the theory|Llean: sBisercst BeIpaboTKa HEOOXOTUMON HHTYHUIIUH

of functional-differential
operators
Post-requisites:
Dissertation work

JUIL  HAaxoXIeHHs  I(PQPEKTUBHBIX  AITOPUTMOB
pemieHnst 3agad BBIYUCIHMTENBHOM MaTeMaTHKH, a
TaKKe MO3HAKOMHUTh MarMcTpaHTOB C IPHHIHUIIAMH
MOCTPOEHHS YHCIEHHBIX aQJITOPUTMOB, HAa OCHOBE
KOTOPBIX OCYILECTBIISIETCSI HauOoJiee pannoHalbHAs
cTparerus YHCIIEHHOTO peueHus 3aja4.
Conep:xxanue: OCHOBHBIE 3aJaull MaTeMaTUYECKOM
¢u3ukn. PasHOCTHBIE CcXeMBl Uil ypaBHEHHH
napabonuueckoro Tuma. Pa3HOCTHBIE CXEMbI JUIA
ypaBHEHHWH THIIEPOOINIEeCKOr0 THIA. Pa3HOCTHEIE
CXeMbl Ul YPaBHEHUH 3JUIMNTHYECKOrO THUIA.

Bigimi: MaremaTHKanbIK (DU3UKAHBIH|S

HETi3Ti TEHICYiH, MICKapalbIK >KOHE
GacTarKel IapTTapabIH Oepiry
epeKIIeNTiKTepi, MaTeMaTHKAaJIBIK

¢usnKa TEHACYJEPIH MICHTy JIiCTepi,
nepoec TYBIHIBUIB AU HepeHITHaTIbIK
TEHACYJICP/II IICHIy OIICTepiH Oineni.
JaFapichl: KUHAKTBUTBIK OOJBICBIHBIH
aHBIKTaMachl JKOHE MAaTeMaTHKAIIbIK
¢u3nka TEHACYIHIH TYPaKTBUIBIFBIH
3epTTeH .

BimikTiiri: mMareMaTHKaNbIK (U3UKa
TEeHJEYl MeH OKydermepal — Imemim,
3epTTey  VIIIH  OCHl  OlmiMaepiH
konganem, MOT menry GapbichiHIA
TajAay ’KoHe KOPbIThIHABI kacar, MOT
HICIIYyre  CAaHIABIK OMICTI  KOJIIaHy
apKbLIbI KaTeJIKTI AHBIKTAY/IbI
MEHTepe/.

Kysiperrisiri: FBUIBIMU-3EPTTEY
JKYMBICBIH JKOCTIapiiay J>KOHE JKy3ere

aCBIPYIBIH omicrepi MeH
omicHamanapsia o1y /

3HaHus: OCHOBHBIE ypaBHEHHUS
MaTeMaTH4eCKOH busmKH,

0COOEHHOCTH 3aJIaHHsl TPAHUYHBIX U
HAYaJIbHBIX YCIOBHH, METOBI PEIICHHUS
ypaBHEHHH Mar. (U3WKH, METOIBI
peIIeHUst UG bepeHIaIbHbIX
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BapuanuonHnsie 1 BapuaimoOHHO Pa3HOCTHBIE METO/bI.
YuciaeHHbie METOAbI peuICHuA HUHTETPAJIbHBIX
ypaBHeHuif /

Purpose: to develop the necessary intuition to find
effective algorithms for solving problems of
computational mathematics, as well as to acquaint
undergraduates with the principles of numerical
algorithms, on the basis of which the most rational
strategy of numerical problem solving is carried out.
Contents: the Main tasks of mathematical physics.
Difference schemes for parabolic type equations.
Difference schemes for hyperbolic equations.
Difference schemes for elliptic type equations.
Variational and variational difference methods.
Numerical methods for solving integral equations.

ypaBHeHI/Iﬁ B YaCTHBIX ITPOU3BOIHBIX.

YMenusi:  ompezpesneHue  00JacTh
CXOAUMOCTHU u UCCle0BaHNe
YCTOHYMBOCTHU ypaBHEHHH

MaTeMatuiecko (¢usukn. HaBbIKH:
3HAQHWSAMH TIpH  HCCIEAOBaHWUM U
PELIEHNN KOHKPETHBIX OOBIKHOBEHHBIX
muddepeHManbHbIX  YpaBHEHUH |
CHCTEM, BCTPEUAIOIINXCS B PA3THUHBIX
o0NacTIX  eCTeCTBO3HAaHUS, U C
MIOMOIIBIO 3THX 3HAHWH ONpeNeTuTh
MIOTPEITHOCTH MIPUMEHSAEMbIX
YHCIIEHHBIX METOI0OB PELICHUSI KPACBBIX
3ajad.

KomnereHuus: 3HaHHS METOAOJIOTUU
W METOOWKH  IUIAHUPOBaHWA U

OCYIICCTBJICHUS HAay41HO-
HCCIIeIOBATEIECKON paOOTHI /
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

Jlammac
TYpJICHIIPY1 XKoHE
OHBIH
KOJITAaHBUTYBI/
[IpeobpazoBanue
Jlamnaca u ero
[pUMEHEHHE /

LTO
K/
PLEP
LTT

5309

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

IIpepexBusurrep:
MareMaTHKaJIbIK Tajay,
TG hepeHIaIbIK
TEHJICY, MAaTEeMaTHKAIIBIK,
(uznka TeHaeynepi,
CBI3BIKTHI HHTETPAJIIBIK
TEeHACYJEePi Ienty

Makcatsl: JOKTOPaHTKA MHTETPaJI/IbIK
TYPJICHIIPYJIEp KOHE OJapIblH KOJIAAHBUTYBI MTOHIHIH
HETI3r1 YFhIMJIAPbIH JKOHE OJIapJbl ILIEIIy/iH Heri3ri
o/icTepiH JKyHem TypAe TYCIHIIpY, KOJJIaHBUIYBI
JKOHIHAE TaFIBIHBI KABIITACTEIPY OOJBIN TaOBLIAIEI.
WHTerpanapik TYpIeHAIpyIepAiH Tu(PepeHITHATIBIK
TeHIeyJaepai xoHe auddepeHMaNIbIK TeHAeYIep

- HHTETPAIIIBIK TYpJICHIIpyJIep
OOMBIHINA JKaHA MaTEMAaTUKAJIBIK O1J1iM
anangel, JaFAbUIaHy JKOHE  OJapibl
KOCIOHM KBI3METIH/IE KOJIaHaIbI;

- HHTErpaZIbIK  TYPJCHIIpyJepre
Oepinren ecenTepi HIBIFapy
OapbhICBIHIA OWIBI KYHEJeW i, OHBIH
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Laplace amicrepi JKYHECiH IIemryre KOJJIAHBUTYBl.  VIHTerpaniblK|MOpMEHAUIINiH  apTTBIpyFa  KaXKeTTi
Transformation MMocTpexBu3uTTEp: TYPJICHIIPYIepAiH SPOCHI opam TEKTEC |9iCTepl KOJIAaHAIbI;
and Their FBUTBIMH 3€pTTEY BosbTeppaHbiH 2-TeKTi HHTETPAIIBIK TEHJCYIH JKOHE |- 3ePTTEYIILTIK KbI3METTI TaOBICTHI iCKE
Application HKYMBICHI/ BonpTeppanblH  2-T€KTI HMHTETPAIABIK TEHJEYJIEp|achIpaibl;
IIpepekBU3UTHI: JKYHeciH menryre KojaaaHbutybl. Jlammac typrnenaipyi|- MHTETPAIIBIK TYpJICHIIpYIIep
MaTeMaTHIeCKUH KOHE OHBIH MHTETpo- muddepeHInanapIK [MaceIeciH IIemeli JIOTHKAIBIK JKoHE
aHam3, TeHAeyJIepi menty./ CBHIHU OHJIayFa KOJMAaHAJbI./
nuddepeHnmansHbie Llenb: JOKTOpAHTY 1aTh OCHOBHBIE ITOHSATHS X METO/IBI |- CIIOCOOHOCTh YYHTHCS, MPHOOPETATh
yYpaBHEHUsI, YPABHEHHUSI |MX PEUICHUS [0 «MHTETPAIbHBIM MTPe0Opa30BaHUsIM ¥ |HOBbIE 3HAHUA, YMEHHUS o
MaTeMaTH4ecKOn UX MPEMEHEHUSIM» - COPMHUPOBATH NMPE/ICTABICHUE O |MHTETPAIBHBIM ~ NPE00pa3OBaHUsIM U
(U3UKH, METOBI MIPUMEHEHUN METO/IOB HMHTETPaJIbHOTO | HCIIOIB30BaTh MX B MPO(ecCHOHAIEHOH
pelIeHns TMHEHHBIX peoOpa3oBaHys MIPH PEIICHUN NPUKIAAHBIX 3a/ad; -| AeTeIbHOCTH;
WHTETPaJIbHBIX Hay4YHUTh [OKTOPAHTOB IPHUMEHSTH TEOPETUYECKHE|-  CIHOCOOHOCTh K  MPUMEHEHHIO
ypaBHeHI/Iﬁ 3HaHUA 110 MaTeéMaTUuKEe JJid PpEeIICHUA 3aa4|JIOTHYCCKOIo u KPUTHIECKOT'O
IMocTpexkBU3NTHI: npodeccHoHaNbHON NIESITeNbHOCTH./ MBIIIICHUS ISl pEIIeHNUs TPo0IeM;
HAYYHO — Purpose: to give the doctoral student the basic|- cmocoGHOCTE K — NPUMEHEHHIO
HCCIIeI0BAIEhCKAs concepts and methods of their solutions for "integral |npodeccronansHpIx 3HaHUE U yMeHUIH
pabora/ transformations and their applications™ - to form an|ua npakruke;
Prerequisites: idea of the application of methods of integral|- oco3HaBaTh conMatbHyO 3HAYUMOCTE
mathematical analysis, |transformation in solving applied problems; - to teach|cBoeit Oymymieii npodeccun, HMETH
differential equations, doctoral students to apply theoretical knowledge in|BeiCOKyr0 MOTHBALIMIO K BBIMOJHEHUIO
equations of mathematics to solve problems of professional mpodeccnonansHoit nesTeabHOCTH.
mathematical physics, |activity. - ability to learn, acquire new
methods of solving linear knowledge and skills in integral
integral equations post- transformations and use them in
Requisites: research professional activities; - the ability to
work 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
CUHTYNApIIBI- KII/T |STES 15/0/30 IIpepexBu3uTTep: ITonnin MAaKCcaThl: Huddepenunanapik | bigimi: nuddepenunanapix Teneynep|4
TOJIKBITHUIFaH K hAA / /0/50/1 Kowmriekeri Tayaay sl |oneparopiapAblH  Herisri OelHeciH oHe O0acThl|TeOpHUSICHIHBIH HET13r1 TYCIHITiH Oineni;
ecenTepui AMR 0/15 ACTUIITOTUKAJBIK O/IICTEpiH KapacThlpa OTBIPHIN, MarucTpanTTapisl|Jarabicer: TEHJICYAIH periH,
Iy TiH svz/ omicrepi. TG depeHIIaIIbIK OTIepaTopIapIbIH HETi3T1 |TeHaeynep JKYHeciHiH peTiH aHBIKTai
ACUMIITOTHUKAJIBIK AMS MocTpexBU3UTTEP YFBIMIIAPEI MEH HICSUIAPBIMEH TAHBICTHIPY. IIBI; JKQNIBI JKOHE nepOec ImemriMiH
amicrepi/ SPP JluccepTranusiibik Ma3smyHnbl: barmapnamara EBknmn KeHIiCTITiHIETi|Tabambl; Binikriniri:uaTerpanasr
ACUMITOTHYECKH 5309 Kymbic/ KUCBIKTap MEH OETTEp TEOPHSICHI )KOHE TOMOJIOTUSHBIH | KUCBIKTAP/Ibl, aJFAlIKbl HHTETPAJIIbI
€ METOJIbI IIpepexBH3UTHI: Heri3ri TYCIHiIKTepi, KenOeiHemiKTeri TEeH30pPJIbIK|MEHIepe/ll.
peuieHus Accumnroruyeckue tanaay, Pumannsik reomerpust astementrepi; Ceiptkel | Ky3iperrisiri: OKy-TopOue
CHHTYJISIPHO- METOJIBI KOMITIEKCHOTO | A depeHInaIbK TYpIEpIiH OacTanKsI | YKYMBICBIHBIH YAEPiCi MEH HOTIDKENIEPiH
BO3MYIIICHHBIX aHanmm3a. TeopusiTapbl eHemi. OcwiFan opaii, 6acTbl MiHIETIHE, |Tanay, Oaranay »*oHe Ty3ere o1y /
3amay/ IMocTpeKBH3NTHI
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Asymptotic
Methods for
Solving Singular-
Perturbation
Problems

Hucceprannonnas
pabora/

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

MIOHHIH HET13T1 TYCIHIKTEpiH alry MyMKiHIIKTepi XKoHe
MarucTpaHTTapra yHpeTy oHe YFBIHABIPY JKaTabl./
Hean: Onupasch Ha METOIBI M HarIsJHbIE 00pa3bl

muddepeHnanbHBIX OI1epaTopoB, BBECTH
MarucTpaHTOB B 00JIaCTh OCHOBHBIX HMOHITHI M HIeH
muddepeHmanbHBIX OTIEPTOPOB. [Iporpamma

BKITIOYAET B ce0sl TEOPHIO KPUBBIX U MTOBEPXHOCTEH B
IMPOCTPAHCTBE, TAK U OCHOBHBIC IMOHATHSA TOIIOJIOTHH,
T6H30pHI;II71 aHaJIn3 Ha MHOFOOGp&SHHX, DJICMECHTbI
pI/IMaHOBOfl reoMeTpru, Hadajla TEOpHUU BHCIIHUX
mudpepeHITHaTbHBIX POPM.

Conepxanue: Meton @Dypre. [IpeobpasoBanue
®ypre. OOpatHple 3amaun. Metox [lamepkuna.
Meton cnaboit ammpokcuMmaru. OnepaTtopHble
ypaBHeHust/

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: Fourier Method. Fourier transformation.
Inverse problem. galerkin method. The method of
weak approximation. Operator equation.

3unanus: MccrienoBanue CieKTpaIbHBIX
XapaKTEPUCTHUK JUHEMHBIX OIIEPaTOPOB:
reoMETpun CHEKTpa U €ro OCHOBHBLIX
yacTel, CHEKTPaJbHOM KpaTHOCTH,
ACHUMIITOTHKHA COOCTBEHHBIX 3HAYEHMUIA.
Ymenusn: Pemarts 3aJa4u, CBA3aHHBIC C
g epeHIaIbHBIME OTIEPaTOPaMH.
Haswiku: O ponn quddepeHumansHpx
OIIEPaTOPOB B 3a/1a4aX €CCTCCTBO3HAHWA,
0 COOCTBEHHBIX (DYHKISIX.
KOMHeTeHIII/Iﬂ! YMCHUA
AHAJIM3UPOBATD, OLICHUBATh u
KOPPEKTHPOBATH IIPOLIECC U PE3YNbTAT
y4eOHO-BOCIIMTATEIBHON
nesirenbHocTH /

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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