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OnextuBTi noHAep katanorsl 2023-2024 xpuinapra apHanrad 6B01510-"Maremarika™ Ounim Oepy OaraapiiaMackIHBIH MarucTpaHTapblHa apHaJIFaH TaHJay MOHIEPIiH Ti3iMi,
MarHCTPaHTTAPIbIH TPACKTOPHUICHIH UKEM/I1 JKOHE TOYEICi3 TYp/e aHBIKTayFa MYMKIHJIIK Oeperi. DekTuBTi moHAep katanorsl 6B01510-"MaTtematnka" MaMaHIBIFBIHBIH OapiIbIK
OKY TpaekTopusicblH eckepeni. 6B01510-"Matemaruka" MaMaHIbIFbl OOWBIHINA 3JIEKTHBTI IOHAEP, IPEPEKBU3UTTEDP, HOCTPEKBU3UTTED, IIOHAED, MOAYIBIEP, KY3bIPETTEPIiH
MaKcaThl MEH Ma3MYHBI KOPCETIJITeH

Karasor 3/1eKTUBHBIX MPEAMETOB MPEACTABISET COOO0M MepeyeHsb GpaKkyaIbTaTUBHBIX MPEAMETOB U MAarHCTPAHTOB 00pa3oBaTebHOM mporpaMMbl 6B01510-«Matematuka» Ha
2023-2024 rospl, MO3BOJSAIONINM THOKO H CAMOCTOATEIBHO ONPEISUTh TPAEKTOPHUIO MarucTpaTyphl. Katanor 37eKTHBHBIX MPEIMETOB YIUTHIBAET BCIO 00pa30BaTEIbHYIO
TpaexTopuio crienuansHocTn 6B01510-«MaTtemaTrkay. YKa3aHbl HA3HAUCHUE U COJEPIKAHKE 3JIEKTUBHBIX MPEIMETOB, IPEPEKBU3UTHI, TOCTPEKBU3HUTHI, IIPEIMETHI, MOTYIIH,
KOMIIETEHIIMH 110 crienuaibHoctd 6B01510-«MartemaTtukay

The catalog of elective subjects is a list of elective subjects for undergraduates of the educational program 6B01510-"Mathematics" for the years 2023-2024, 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
6B01510-"Mathematics". Purpose and content of elective subjects, prerequisites, post-requisites, subjects, modules, competences in specialty 6B01510-"Mathematics" are indicated.
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roCcyapCTBEeHHbIH nenaroruueckuii yausepeuretr Unen [Ipasnenus - [Ipopekrop o HayuHoil pabote u nHHOBauusM, Akbuibaes M.U. - 3am npopekTopa 1o Hayke u
WHHOBAalIMOHHBIM TEXHOJIOTMAM Y HuBepcuteTa JpyxObl HapogoB nMeHH akagemuka A.KyatGexosa
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"Maremartuka" kadepachlHbIH OTBIPBICHIH/A TANKbIIAHBIN Kapanabl (Ne  xartrama, 2023 x.)

Paccmotpeno u o6cyxaeno Ha 3acenannu kadenpsr "Martematnka" (mpotokor Ne or 2023 r.)

Considered and discussed at the meeting of the Department "Mathematics" (minutes N, 2023Y.)

"YKapatputsicTaHy FEUTBIMAAPHI JKOHE ITEIArOTHKACHl KOFaphl MEKTEOIHIH OIicTeMeNiK KOMUCCHSACHIHBIH OTHIPBICHIH/IA TAIKBUTAHBIT Kapanapl (Ne_ xarrama, _ 2023x.)
PaccmoTtpeno u 06cyxaeHo Ha 3acenaHnu MeTonnIeckoil KOMUCCHH BBICIIEH MKOIBI "ECTeCTBeHHBIX HayK megaroruku’” (poTokom Ne or 2023 r.)

Considered and discussed at the meeting of Methodological Commission of the higher school “Naturally scientific and pedagogy” (minutes Ne. ;2023 Yy.)
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Mamanabirel: 7M01510- «MaTemaTuka»

Monyins ITon ataysl/ | Hukn/ | ITonniy | Kpex | [on Cemectr | IIpepexBusurrep/ IlonHIH KpICKamIa Ma3MyHBI MEH Kyssiperrinikrep/ Kommerenunu/ OKpI
mudpel MeH Haspanue Huxn/ | xonsl/ urtep | Popmarsi p/Cemec | mocTpekBu3uTTEp / MaxcaTsl/ Competences Ty-
araypl/ Mupp u | aucuumme | Cycle | Kox caupr | op/3ept./ Tp/Seme | IlpepexBu3nThl/ Ilenb u kpaTkoe conepkaHue LIBLT
HauMmeHo-Banue | b/ Name of mucun- | / Kon- }_é)% oK/ ster MOCTPEKBU3UTHI / JIACLUIUINHBL/ ap/
monyis/ Code the JTHHBI/ BO COX / Prerequisites / Purpose and short content of the Ilpe
number and discipline Discipli | xpemt | gopmar Post-requisites discipline mo-
name of the ne code | ToB/ JTUCIUIIINH aBa
module Numb | u -
er of Jlex/J1a63 TEN
credit | /113 /
S ggn/ Teac
Format of hers
the
discipline
Lec/Labs/
PZ/CRP/
CDS
BUIIKTUIIK IHEHBEPTHEH HIBIFATBIH MOAYJIBAEP / MOAYJIA, BBIXOJAIIUE 3A PAMKH KBAJIM®UKALIMN / MODULES BEYOND THE
QUALIFICATION FRAMEWORK
BIIIITKM/ Fruemv BIl/ GTFIF 3 15/0/15/ | 1 [IpepexBu3UTTEP 1 Maxcatbl: FoutbiM ¢enomeniniy | Bimimi: Feutbiv Tapuxe!r Men 4
JAMBPK/ TapUXbl XKOO | N 45/ 15 GaKanaBpUaTThIH pOOIEMATUKACHIH apHaibl | GUIOCOPHACHIH 3EPTTErEHIE
AMBQF MeH K HPS apHaibl noHepi GUIOCOPUSNIBIK — Tangay —MOHI, | ©3/iriHEeH TaApUXHAMAHBI TAIIAN
Foutbivn xone | ¢punocopu | BJI/B | 5201 [locTpeKkBU3UTTED - ONmeyMeTTiK-MoJeHH  KOHTeKcTe | Gimy
[ICIaroruKajbl | ACHI K MyHaiXUMUSIChI aJBIHFaH FBUIBIMU OUTIMII eHaipy | Bixikrimiri: FeubiM Tapuxsl MeH
K JIAHBIHJIBIK Wcropus u | PD TEXHOJIOTUSIBIK OOMBIHIIA  epeKlle  KbI3METTIH | (puIoco(UsCh OOUBIHILA TAPUXH
Moyt / ¢umocopu | /HSC IIPOLIECTEPIHIH JaMy  3aHIBUIBIKTApHl  MEH | KOHIIEHNLMSIAPFA CalbICThIPY-
Monyis i1 HayKH ecenreyiepi, ypaicTepin JMHAMHUKANBIK | TEHECTIpY TalayblH XKacail 6imy.
HayaHO- History TarneMaamanan eTy| CHIIaTTa 3epeiey. JlaFabIChI: op TYp:i OaFrbITTaFbl
TIeAArorecKk g?-.c'j| h JKOHE maructepmiy| Ma3sMyHbl: PRUIBIM Tapuxbl MEH | TapUXIIBUIAPIBI KaHIai
ﬁiﬂI‘OTOBKI/I /| of Isgfgrﬁ)cey JICCePTAIUSHBI (hrTocopUACHHBIH HCFiS.F% mpobieManap KoHe He
Module of OpBIHJAaYAbl KOCKAHAAFb] MpOoOIeMalapblHbIH  EpPEeKIIENiri | Ma3ajJaraHbl TypajIbl )KYMbICTBI
Scientific and MarucTpaHTThIH MEH e3apa 0aliIaHBICBIH | TaJJal, OHbIH JAaMy
Pedagogical FBUIBIMU-3EPTTEY aHpIKTay.  TBUIBIMHBIH  JaMy | IepcreKTHBaJIapbIH KoOaman
Training JKYMBICHI 3aHIBUIBIKTAPBIH JKQHE FHUIBIMH | aily.
IIpepexBu3nTHI 4 OimiMHIH KypeUIBIMBIH, FeUTBIME | Ky3iperTinmiri: 3amanaym Gimim
CrienmanbHBIE 3epTTey  omicTepiH  3epaeney. | Oepy yKoHe aKmapaTThIK
JICITUTIIMHBI Fouteivapt JIAMBITY/IBIH | TEXHOJIOTHSUIAP/pI Maki1aiaHa




OakanaBpuata
ITocTpexkBU3UTHI -
Pacuersr
TEXHOJIOT'HYCCKHUX
IponeccoB

Hedrexumun, Hay4uHo-
HCCIICA0BaTCIbCKasA
pabora  Marucrpasrta,|
BKJIrO4Yas BBITIOJIHCHUE
MarucTepcKoin
JAuccepTanuu.
Prerequisites -Special
undergraduate courses
Post-requisites: -
Calculations of
Technological Processes
of Petrochemistry,
Master Research
Scientific Work
Including internship and
master thesis

CBIHBIIITBIK €EMEC )KOHC CBIHBIIITAH

KeHiHri KE3€HIHIH, HeT1i3Ti
TYKBIPBIMIAMATaPhI MeH
GarbITTapbIH Oity.
JKapatbutsicTany FHUIBIMEL,
COIMOTYMAaHHUTAPIIBIK KoHE

TEXHHUKaJBIK OUTIM o/liCHAMaChIH
TYCIHY HeTi3iHAe Ka3ipri Teopus
MEH TIPaKTUKAaHBIH HIBIHABIFBIH
tangay. CelHH oifmay Kasipri
KOFAaMHBIH JIaMybl MEH JKYMBIC
iCTeyiHIH aJIFBIIIApTHl  PETIHIE.
CoiHu oinaynel JIAMBITY
TEXHOJIOTHSUIApPBL:  JOIeNIepiH
JIOTUKaChIH Kapay KOHE
3epueney. CbIHM  peduieKCHBTI
olllay MEH METaKOTHHUTHBTIK
KaOleTTep i KaJIbINTACThIPY

Heab: CIieraIbHO-
dunocodckuil aHaIU3 MPOOIEMBI
(eHOMEHA HAyKH, TUHAMHUYECKOE
U3y4CHHE 3aKOHOMEPHOCTEH |
TEHICHIINI pa3BUTHSL
CIIeLMANbHON JIESATETBHOCTH TI0
IPOM3BOJCTBY HAYYHBIX 3HAHUH,

HOTy4aeMbIX B
COLIMOKYJIBTYPHOM KOHTEKCTE.
Conep:xanue: Omnpenenenue

crleuuKd M B3aHMOCBSA3U
OCHOBHBIX IPOOJIEM HCTOPHH H

¢unocopun  Hayku. M3ydatsb
3aKOHBI ~ Pa3BUTHS HAyKH W
CTPYKTYPY HAY4HOrO 3HAHU,

METO/IbI HAYIHOT'0 UCCIIEIOBaHM.
3HaThb OCHOBHBIC TIOHATHS |
HAIpaBJICHUs] BHEAYAUTOPHOTO U
MOCIICayIUTOPHOTO neprozaa
pa3BUTHA HaYKH. Amnamms
peanbHOCTH COBPEMEHHOI
TEOPUH W TPAKTHKW OCHOBAaH Ha
TOHNMaHHUH METOJOJIOTHH

OTBIPBIIT JKaHA OLTiMIEp I 63
OeriHme ay Kabineri

3uanusi: YMeTh aHANM3UPOBATh
HCTOPUOTPA(HIO CAMOCTOATEIEHO
NPH U3YIECHUH UCTOPHH U
¢durocodun HAyKH

Ymenust: YMeTb NpOBOIUTH
CpaBHI/ITeJ'II)HO-ypaBHI/ITeJ'ILHHﬁ
AaHaJIN3 UCTOPUYCCKUX
KOHHGHHI/Iﬁ 110 UCTOPUH U
¢dunocopun HayKH.

HaBpikn: YMETH aHAJIU3UPOBATH
paboTy 0 TOM, KaKHe poOIeMbI 1
YTO BOJTHOBAJIO UCTOPUKOB
Ppa3HbIX HaHpaBJ’IeHHﬁ,
IIPOEKTUPOBATH MEPCIIEKTUBEI €€
pa3Butus.

KOM]’leTeHHI/lﬂ: CIIOCOOHOCTH
CaMOCTOSITENILHO MPUOOPETAThH
HOBBIC 3HAHMWA, I/ICl'IOJ'lI:.SySI
COBpEMEHHbBIE 00pa30BaTeIbHbIE
1 MH(POPMAIIMOHHBIE TEXHOJIOTHH
Knowledge: Be able to analyze
historiography independently
when studying the history and
philosophy of science

Abilities: Be able to conduct
comparative and equalizing
analysis of historical concepts in
the history and philosophy of
science.

Skills: be able to analyze the
work about what problems and
what concerned historians of
different directions, to design the
prospects for its development.
Competence: ability to
independently acquire new
knowledge , using modern
educational and information
technology




€CTECTBEHHOHAYYHOT 0,
COIMAIbHO-TYMaHUTAPHOTO u
TEXHUIECKOTO 00pa3oBaHMUsL.
Kputnueckoe MbIIDICHHE — Kak
HEOOXOJUMOE YCJIOBUE Pa3BUTUS

u (hyHKIIMOHUPOBaHUS
COBPEMEHHOI0 ob1iecTBa.
TexHonorun pa3BUTHS
KPUTHYECKOT O MBIIUTIEHUS:
MOBTOPEHNE U W3YYEHHE JIOTHKU
apryMeHTOB. ®dopMUpOBaHHE

KPUTHYECKOTO  pedIIekCHBHOTO
MBIIUJICHUA W METAKOI'HUTHUBHBIX
CIIOCOOHOCTEH

Purpose: special philosophical
analysis of the problem of the
phenomenon of science, dynamic
study of the development laws
and trends of the special activity
on the production of scientific
knowledge obtained in the socio-
cultural context.

Content: Determining  the
specificity and interrelationship
of the main problems of the
history and philosophy of science.
To study the laws of development
of science and the structure of
scientific knowledge, methods of
scientific research. To know the
main concepts and directions of
non-classroom and post-
classroom period of science
development. Analysis of the
reality of modern theory and
practice based on the
understanding of the
methodology of natural science,
socio-humanitarian and technical
education. Critical thinking as a
prerequisite for the development




and functioning of modern
society. Technologies for the
development of critical thinking:
reviewing and studying the logic
of arguments. Formation of
critical reflective thinking and
metacognitive abilities

[eren Timi
(xociOn)
Wnoctpan
HBIN S3BIK
(mpodheccu
OHAJIHBIN)
Foreign
Language
(Profession
al)

BIl/
KOO

BJUB

PD
/HSC

Sht
IYa
FL
5202

0/0/30/45
/15

IIpepexBusutrep -
OakaJIaBpHATTHIH
apHaWbI IOHEPI
[MocTpekBu3uTTEp -
MyHalXuMUsIChI
TEXHOJIOT HSLTBIK
MPOIIECTEPIHIH
ecemnreyepi,
TarnbiMaaMagan ety
’KOHE MarucTepIiK
JUCCepTalIUSAHBL
OpPBIHAAY bl KOCKAHIAFBI
MaruCTpaHTThIH
FBUIBIMU-3EPTTCY
JKYMBICBI
IIpepexBU3UTHI -
CrenanpHbie
JUCIUTIIHHBI
OaxanaBpuata
ITocTpexkBU3UTHI -
Pacuersl
TEXHOJIOTUUECKUX
MPOLIECCOB
Hedrexumun, Hayano-
HCCIIEeI0BaTENbCKast
paboTa MarucTpaHTa,
BKJIFOYasi BBITTOJTHEHNE
MarucTepcKoi
JIICCEPTALIIH.
Prerequisites -Special
undergraduate courses
Post-requisites: -
Calculations of
Technological Processes
of Petrochemistry,

MakcaTbl - OoJ1amak,
MarucTpaHTTBIH ~ Kociom  ic-
opekeriHae  OenmceHmi  TULmI
MEHIrepy JIaFbLTAPHI M€EH
JAFIBUTAPBIH OFaH Opi JAMBITY
HETI31HIE IIeT TITiH OKBITYIBIH

XaJIBIKapaIbIK CTaHAPTTAPBI
mieHOepiHge  KOMMYHHKAaTHUBTIK
KY3BIPETTIIrH  Kydenmi  Typae
TEPEHCTY.

Ma3smynsl. B2, Cl1 penreiinepi
JKOFaphl JCHIeHIe KociOW KoHe
aKaIeMHUSLITBIK MakcaTTapra
apHaJIFaH IparMa-kocion Oarmap
TYPiHAE YCBHIHBUIAJIBI: FBHUIBIMH
aKIMapaTThIK Oaza, FBUIBIMHU
aKnaparTel TYCIHAIPY, IOJIEINCY,
CEHJIPY, FRUIBIMH KaHIIBUIBIKTAD,

aKaJleMHUSIIBIK xKazy.
VHHOBaUMSsIIBIK ~ 9JicTep  MeEH
TEXHOJOTHSIapIpl  Taiinanany
JKOHE  3aMaHayd  Kypajjapabl
KOIIaHy (UuTtepuer
pecypcTapsl). Kes KeJreH

cabakrac IOH OOMBIHIIA TIIAIK

MaTepHaIbI MEHTepreHIITiH
KepceTy

Hean - IJJAHOMEPHOE
yrIyOnieHre KOMMYHHKATHBHOW
KOMIIETEHTHOCTH B paMKax
MEXKTyHAPOIHBIX CTaHIApTOB

00y4YeHHsT WHOCTPAHHOMY SI3BIKY
Ha OCHOBE JIaJIbHEHUIIIETO
pa3BUTHS HABBIKOB W yMCHHU
AKTUBHOTO W3YYEHHs S3bIKa B

Bimimi: nrer TimiHgeri TymHYCKa
JIEPEKKO3/IePIi OKYIBIH HETI3T1
TYpJIEpiH Urepy

Binikriniri: Mamauasik
OOMBIHIIIA FHUTBIMU
TaKpIphINTapFa jxa3odaria
xa0apiamanap: meT TITH/Ee
FBUTIBIMHU 3€PTTEY TAKbIPHIOBI
OOMBIHIIIA FREUILIMU OastHaama,
npe3eHTalus, MmKipranacrap,
TE3UCTEepP MCH MaKasajap
JlabIHAan Oiny

JlaFapichbl: AFBLIIIBIH TITIHIET]
FBUIBIMU MOTIHIII ayaapy, pe3tome
KypacTbIpa Oy JarabIChl
Kysiperriniri: aknapatTsig
3aMaHayH aKMapaTThIK KOFaM
JIlaMYbIHJIaFbl OOJIMBICHI MEH
MOHIH TYCiHY, OCBI y/iepicTe
naiiaa 6onaThIH KayinTepi
CE31HiII, aKIMapaTThIK
KayiICi3AiKTiH Heri3ri
TaJIANTaPbIH OPbIHAAY Kaoineri./
3HaHus: OBJIAJETH OCHOBHBIMHA
BUJIaMU YTEHHS] HHOSI3BIYHBIX
OpHUI'MHABHBIX UCTOYHUKOB
YMeHusi: YMeTh IOATOTOBUTH
MUCBMEHHBIX COOOIIEHNH Ha
HAaY4YHbBIE TEMBI 10
CHELUATbHOCTH: HAyYHBIN
JIOKJTaJI, pe3eHTalus,
JIACKYCCHH, TE3UCHI M CTATHH TI0
TEMe HAYYHOrO UCCIICIOBAHMS Ha
WHOCTPAHHOM SI3bIKE

HaBbIKH: IEPEBONTH HAYIHOI'O




Master Research
Scientific Work
Including internship and
master thesis

npodeccroHaTbHOM
JeATENBHOCTH
MarucTpaHTa.
Conep:xkanue: Yposau B2, Cl
npeuiararotes B Gopme mparma-

Oymyriero

npodeccroHATBHOM

HaIPaBJICHHOCTH TSt
npoeccroHaNnbHO-

aKaJeMHYECKHUX nenen Ha
BBICIIEM  YpPOBHE: Hay4YHas
nHpopManoHHAs Oasza,
00BsICHEHUE Hay4YHOU
nHdopmanmy,  J10Ka3aTeIbCTBO,
yOeXKICHHe, HaydHbIE CIIOPBI,
aKaleMHUYEeCKOe MIHCHMO.

Hcnonp3oBanue WHHOBAIIMOHHBIX
METOJA0B W  TEXHOIOTMH |
HUCIIOJIBb30BaHUC COBPEMECHHBIX
MHCTPYMEHTOB (uHTEpHET-
pecypcsl). JeMoHCTpHUpOBaTh
BJIaICHUEC S3BIKOBBIM
MaTepHaJIoM o TobomMy
POIACTBEHHOMY IIpEIMETY

The goal is to systematically
deepen  the  communicative
competence of the future master's
student within the framework of
international standards of foreign
language teaching, based on the
further development of active
language skills and abilities in
professional activities.

Table of contents. Levels B2, C1
are offered in the form of
pragma-professional  orientation
for professional and academic
purposes at the highest level:
scientific ~ information  base,
explanation of scientific
information, proof, persuasion,
scientific controversies, academic
writing. Use of innovative
methods and technologies and use

TEKCTa HA aHTJIHHCKOM SA3BIKEC,
COCTaBJICHUEC PE3IOME.
KOMHeTeHIII/lﬂ: CIIOCOOHOCTD
IOHUMATh CYIIHOCTb U 3HAUCHUEC
nHpopManuy B pa3BUTHA
COBPEMCHHOI'O
nH(pOpMaLMOHHOr0 00IIECTBA,
CO3HAaBaTbh OMACHOCTH U YI'PO3bI,
BO3HUKAIOIIUE B 3TOM ITpoLEcce,
co0II0JaTh OCHOBHEIE
TpeboBaHUsT HHPOPMAIIMOHHOH
6630HaCHOCTI/I, B TOM 4YHCJIC
3alIUThI FOCY}IapCTBeHHOfI
Taiuel/

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




of modern tools (Internet
resources). Demonstrate mastery
of language material in any
related subject

Backapy
TICUXOJIOTUSIC
Bl
Icuxonorus
yIpaBIeHUs
Psihology of
management

BIl/
KOO

BJ/B

PD
/HSC

BP
PU
PM
5203

15/0/15/4
5/15

IIpepexBusutrep -
GaxaylaBpHaTTHIH
apHaiibl moHaepi
ITocTpexBusutTep -
MyHalXuMHUsACHI
TEXHOJIOT HSITBIK
MIPOIIECTEPiHIH
ecemnreymepi,
TarnpiMIaMagad eTy
JKOHE MarUCTEPITiK
JIICCEPTALAHBI
OpBIHJAYAbI KOCKAH/IAFbI
MarucTpaHTThIH
FBUIBIMU-3EPTTEY
JKYMBICHI
IIpepexkBu3UTHI -
CriermaipHbIe

MakcaTtbl: Crynentrepae
JKOFapbl OUTIKTI  MaMaHIapIbIH
Kocion KbI3METIHE KaKeTTI
3aMaHayu [ICUX OJIOT ISUTBIK,
FBUIBIMHBIH HETI3T1
MPUHIUITEPIH KAPaCThIPY.

Ma3myHbI: DyHaaMeHTaIAbI
[ICUX OJIOT MSUIBIK, YFBIMIAp
OOMBIHIIIA  FHUIBIMH-TEOPHSLIBIK
JIYHHETAHBIMIBI, JKEKE TYJIFaHbI

TICHX OJIOT VISUTBIK, 3epTTeYAiH
JIaF IbUTaPBI MEH icKepIIiriH
KaJIBINITACTBIPAIbI,
IKCIIEPUMEHTAIIIbI-

TICHX OJIOT VISUTBIK, 3epTTEeY/iH
HET13T1 smicrepiMeH JKOHE

TICUXOKOPPEKIHUAIIBIK JKYMBICTBIH

Binimi: ka3ipri NcuXoa0rusuIbIK
FBUIBIMHBIH HET13T1
NPUHIUITEPIH MEHTEpY
Binikriairi: Tyrrans
TICUXOJIOTHSIJIBIK 3€pTTey OLTiri,
IKCTIEPUMEHTTIK —
TICUXOJIOTHSUIBIK 3€PTTEYAIH
HETI3T1 9/1icTepiMeH KoHE

[Ncnx OKOpPEKINSIIBIK KYMBICTBIH
OarbITTapbIMEH TaHBICTBIPA/IbI
Jarabichl: YKbIMAAFbI
KaKTBIFBICTapIBl Oackapy, cTpecc
JKOHE OJIap.IBI ISy dJIiCTei.
Kysiperriniri: koprmaran omemai
JKoHe OimiM Oepymi OyTiH Kyiie
peTiHze, STHOMEAATrOTHKA HeTi31
periaae GrIocoUsIIBIK TYCIHY




JUCLUITIINHBIL
OakanaBpuata
ITocTpexkBU3UTHI -
Pacuersr
TEXHOJIOTHYCCKHUX
IponeccoB
Hedrexumun, Hayano-
HCCIICA0BATCIIbCKasA
paboTa MarucrpaHTa,
BKJIXO4as BBIIIOJIHCHUEC
MarucTepcKkoin
JAuccepTanuu.
Prerequisites -Special
undergraduate courses
Post-requisites: -
Calculations of
Technological Processes
of Petrochemistry,
Master Research
Scientific Work
Including internship and
master thesis.

OarpITTapbIMEH,
JKaHKaJIapIbl OackapyMeH,
CTpecC JKOHE OJlapAbl  IIelly
OIiCTEePiMEH TAHBICTHIPAJIBL.
Hean JTUCHHUILIMHDBI:
O3HAKOMJIGHHE  CTYAEHTOB  C
OCHOBHBIMH MPUHIATIAMHA
COBPEMEHHOM TICHUXO0I0rMueCcKOn
HayKH, HEOOX OTUMBIC B
npodeccroHATBHOM
JIeATEIbHOCTH CIEHaINCTOB
BBICIIICH KBAJTU(HUKAIINH.

Kpatkoe coziepKaHue
JUCTIATUTAHBL: PaccmatpuBaer
OCHOBHBIE TIPUHIHTIBI
COBPEMEHHOM TCHUXOJIOTHUeCKON
HayKH, HEOO0XOIUMEBIE B
npodecCrOoHATBHOM
JIeSTENbHOCTH CMENaINCTOB
BBICIIIEH KBaJTU(DHKALIAH.
DopmupyeT Hay4HO-
TEOPETUIECKOE MHUPOBO3PEHUE TIO
(hyHIaMEeHTABHBIM

TICUX OJIOT TYECKIM TIOHSITHSIM,
YMEHUS u HaBBIKH
TICUXOJIOTMYECKUX HCCIIEeIOBaHNUI
JIUYHOCTH, 3HAKOMUT c
OCHOBHBIMH MeTOZaMHU
SKCIIEPUMEHTAIBHO -
TICHX OJIOTTYECKOT0
HCCTICIOBaHMA M HalpaBIICHISIMU
TICUXOKOPPEKITMOHHON  paboTHI,
yhopaBieHus KOH(DINKTaMH B
KOJUIEKTHBE, cTpeccaMu u
METO/IaMH MX Pa3peIIeHHs.
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

YKbIMJIatbl

9JlicHaMachIH Oity /

3Hanusa: OBJIaZICTh OCHOBHbIC
IIPUHIATIBI COBpeMeHHOﬁ
TICUXOJIOT MYECKOHN HayKu
YMmenusi: Ymenue
TICUXOJIOTHYCCKHUX I/ICCJ'IG)IOBaHI/Iﬁ
JIMYHOCTH, 3HAKOMHUT C
OCHOBHBIMH METOJaMH
SKCIICPUMEHTAJIbHO —
TICUXOJIOTHYECKOI'O
HCCIICAOBaHMs 1 HAIIPpAaBJICHUAMUA
TICHX OKOPPEKITHOHHON pabOThI
HagbIknu: ynpasneHus
KOH(l)J'II/IKTaMI/I B KOJIJTICKTHUBC,
CTpeCcCaMUu U METOJJaMU UX
paspelieHus.

KOM]’[eTeHHI/lﬂ: 3HAHUA
MmeTonosioruu pumocodckoro
OCMBICJICHHS OKPY>KarOIIeTro
MHpa 1 00pa30BaHMUs KaKk
IIEJTOCTHOU CUCTEMBI, OCHOBBI
STHOIIEAar or uku

Knowledge: master the basic
principles of modern
psychological science

Abilities: The ability to conduct
psychological research of the
individual, introduces the main
methods of experimental
psychological research and areas
of psychocorrective work

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

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




psychological science, necessary
in the professional work of highly
qualified specialists. Forms a
scientific 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.

BIIIIIKM/
JIMBPK/
AMBQF/
OKBITYIbIH
daicTeMeNTiK
Herizaepi/
Meroauuecku
(S OCHOBBI
[penogaBaHus
/

Methodical
Bases of
Teaching

Korapsr
MeKTen
TIeIaroruK
acel
[Temaroruk
a BhICIIEH
IITKOJIBI
Higher
Education
Pedagogy

BIl/
KOO

BJUB

PD
/HSC

PVSh
ZhMP
PVSh
5204

15/0/15/4
5/15

[MpepexBuzuTTEp -
OakaJlaBpHATTHIH
apHaWbI OHAEPI
[MocTpekBu3uTTEp -
MyHalXUMUACHI
TEXHOJIOTUSJIBIK
MPOLIECTEPIHIH
ecenreyJepi,
TarnbiMaaMagan ety
JKOHE MarucTepiiK
JICCEePTaLUHBI
OpBbIHJAY/bl KOCKAaH/IaFbl
MarucTpaHTThbIH
FBUIBIMU-3EPTTEY
JKYMBICBI.
IIpepexkBu3uThI -
CrermaipHbIie
JHCIUTIIHHBI
OaxanaBpuata
ITocTpexkBU3UTHI -
Pacuersl
TEXHOJIOTHYECKUX
TIPOLIECCOB
Hedrexmmuun, HayaHo-
HCCIIEIOBATENbCKAs
paboTa MarucTpaHTa,
BKJIFOYasi BBITTOJTHEHNE
MarucTepcKoi
JIICCEPTALIIH.
Prerequisites -Special
undergraduate courses

MakcaTbl: KOO
OKBITYIIBICBIHBIH, Kociou-
I1eJIaror uKaabIK, MOJCHUETIHIH
HETI3JIepiH, Kb
1eJIarOr NKAJIBIK,
KY3BIPETTITIKTEPiH
KaJIBINTACTBIPY,
MarucTpaHTTap/pl >KOFapbl OiTiM
oepy I1€1arOrMKaChIHBIH
TEOPUSUIBIK ~ KOHE  O/IiCTeMElliK

HerizaepiMer, JKOO-marbl  OKy
MPOLECIH xocrnapJay,
YUBIMAACTBIPY KOHE Oackapy
TEXHOJIOTMsTIaPBIMEH TaHBICTBIPY.
Ma3smyHbl.  OneMJeri  JKoHe
Kazakcranmarbl JKOFapbl KociOu
Ol1iM oepymi JIAMBITYIBIH
3aMaHayH napagurmanapebl,
TapHXbl, COHFBl TEHACHLMSIAPEL
Korapst OKY OPHBI
NearoruKachlHbIH T€HE3UCl MEH
QMiCTEMECH, KOO
OKBITYIIBICHIHBIH ~ KY3BIPETTiIiT1.
YHUBEpPCUTET IHIAKTHKACHIHBIH
Macenenepi, CTYIEHTTEPMEH
TopOHe KYMBICBIH YHBIMAACTHIPY,
3aMaHayn YHUBEPCUTETTI
Oackapy mocenenepi. OKBITYIbI
YHBIMIACTBIPyAAFbI 3aMaHayH
TYFBIpIIAp MeH amicrep,
CTYACHTTEPHIH OKY iC - OpeKeTiH

Biaimi: Oonamrak
OKBITYIIBLIAPIBI KOFAPHI MEKTEI
TMEeIATOT UKACHIHBIH JKaJTITbI
npoOJieManapbIMeH, TEOPHUSITBIK,
9JliCHaMAJIbIK HETi3epiMeH
TaHBICTBIPY

Binikrisairi: XXoraps! 6iim
OepyiH 3amMaHayH
nmapagurMaiapbiH,
Kasakcranaarbl )KOFapbl KSCINTIK
Oistim Oepy KyieciH ycbiHa Oiy
JarapIchl: >KOFaphbl MEKTEI
HEaroruKachl caaachlHIaFbI
’KYMBICTBI TaJliay KoHe
YHBIMZIACTBIPY.

Kyziperriuiri: oky-ropoue
JKYMBICBIHBIH YJIepici MeH
HOTIDKEJIEpiH Tanjay, Oaranay
JKoHE Ty3ere Oy /

3HaHMsA: O3HAKOMJICHHE
Oyaymux mperoaBaTeeii ¢
o0muMu npodireMamu,
TEOPETHYECKUMH,
METOIOJIOTNYECKUMH OCHOBAMH
NEearoruKy BBICIICH MIKOMIBI
Ymenusi: YMeTh NpEICTABIST
COBpPEMEHHBIE MapaIurMbI
BBICILIETO 00pa30BaHUs, CUCTEMY
BEICIIIETO MTPOPECCHOHATHHOT O
obpazoBanus B Kazaxcrane
HaBpIku: aHanu3upoBaTh U




Post-requisites: -
Calculations of
Technological Processes
of Petrochemistry,
Master Research
Scientific Work
Including internship and
master thesis

YHBIMIACTBIPY MEH OKY
JKETICTIKTepiH Oaranay

Iens JAMCHMIUIMHBI:  OCBOEHHE
NpenoaaBaTeNsIMH BBICIIEH
LIKOJTBI OCHOBHOM
npoeccroHaNbHO-
MearornyecKoi KYJABTYPBHI,
(opMHUpOBaHHE TEAarOrHYeCKHX
KOMITETEHIINH, TEXHOJIOTHUSIMU
COBPEMEHHOTO aHaJm3a,
TUTAHUPOBAHHUS, OpraHU3aIn
o0y4eHHS u BOCITUTAHUS,
TEXHOJIOTHEH CyOBEKT-
CyOBEKTHOTO,

KOMM YHHKATHBHOTO

B3aMMOJICHCTBUS TPEroaBaTess
W CTYICHTa B 00pa30BaTElbHOM
mpoliecce By3a.
Kpatkoe conep kaHue
JUCIHIUIIJINHBI: Hpe}ICTaBHﬂeT
COBpeMeHHbIe l'[apa}II/IFMLI
BBICIIETO O0pa30BaHMA, CHCTEMY
BBICIIEr0  Mpo(eccHoHaILHOrO
o0pa3oBaHUs B Kazaxcrane.
PaccmarpuBaer METO/10JIOT U0
earorunyeckomn HayKH,
npohecCrOHANBLHYIO

KOMIIETEHTHOCTh IIperogaBaTess
BeIcIIeM  mKoJbL.  Ilo3Bosser
OBJIAJIETh KPEOUTHOM CUCTEMOMU
00y4eHHs, HOBBIMH METOIaMHU M

dhopmamu o0yueHus B
IIOITOTOBKE Oymymmmx
CIIEI[HAIINCTOB, BOCIIUTAHUSA U
(hopmupoBaHus JUIHOCTH
CIIEIMAJINCTA, 00J1a1aF0IIIETO

JNACPCKUMHA Kaue€CTBaMH.

Purpose: to form the foundations
of professional-pedagogical
culture of university teachers,
general pedagogical competences,
to familiarize undergraduates
with  the  theoretical and

OpraHu30BaTh PaboTy B chepe
eaaroruku BEICIIIEH IIKOJIBI.
KOMHeTeHIII/lﬂZ YMEHUA
AHAJIM3HUPOBATh, OLICHUBATH U
KOPPECKTUPOBATH MPOLECC U
pe3yabpTaT y4eOHo-
BOCITUTATEILHOHN ACATCIIBHOCTHU /
Knowledge: familiarization of
future teachers with General
problems, theoretical and
methodological foundations of
higher school pedagogy
Abilities: Be able to represent
modern paradigms of higher
education, the system of higher
professional education in
Kazakhstan

Skills: analyze and organize work
in the field of higher school
pedagogy

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




methodological foundations of
higher  education  pedagogy,
technologies of planning,
organizing and managing the

educational process at
universities.
Table of contents. Modern

paradigms, history, latest trends
of development of higher
professional education in the
world and in Kazakhstan. Genesis
and methodology of higher
educational institution pedagogy,
competence of higher education
teacher. Problems of university
didactics, organization of
educational work with students,
problems of modern university
management. Modern bases and
methods in the organization of
education, organization of
students' educational activities
and assessment of educational
achievements

MAMAHJIBIK MOIYJBbAEPI/MOJAYJIM CHEHHUAJBHOCTH/ SPECIALITY MODULES

MM/ MC/ MS | Anrebpa, KIl/ | AGLI 5 30/0/30/1 | 1 [IpepexBUsUTTED: [ToHHIH MakcaTbl-anrebpa, | Biximi: nuddepenrmansik
1) reomerpust | T1J1/ M/ 2.5/22.5 KoMrutekcTi TanmaympiH | TeOMETpUsT  JKOHE  JIOTHKAIAFhl | Teleysep TeOPHUsCHIHBIH HETi3Ti
3amaHayu KOHE PD FVAG ACTUNTOTHKAIIBIK Heri3ri YFBIMJIAP/IbI, | TYCIHITIH Oinei;
MaTeMaTuKaH | JIOTHKAHBI L/ axicTepi. KyppUIBIMIAp  MeH  oaictepni | JaFabIchl: TEHIEYAIH PETiH,
BIH ipredi H ipremi TK/ FPAGL IocTpexBu3uTTEp 3epITey JKOHE OJap/blH ©3apa | TeHJeYlNep XKYHeCiHiH peTiH
Macerenepi/ macenenep | KB/ 5302 JuccepTanusuibik OaiinmaHbicbl ~ MeH  Oip-OipiHe | aHBIKTaM JIbL; )KaJIIbI )KOHE
Odyngamenran | i/ EC KyMbIc/ JCepiH 3epTTey. nepOec menriMin Tabazpl;
bHBIE Botlpockl | DyHnamen IIpepexBU3UTHL: Masmynsr: Herisri anrebpansik, | BiaikTidiri:uarerpammst
COBPEMEHHON | TaJIbHBIC ACCHMIITOTHYECKHE TEOMETPHSUTBIK JKOHE JIOTUKANBIK | KHCBHIKTAP/IBI, AJIFAIIKEL
MaTeMaTHKy/ | BOMPOCHI METO/bI KOMIUIEKCHOTO | KYPBUIBIMOApIbl TEPEH TYCIHYAI, | HHTErpaiabl MeHrepeIi./
Fundamental anreOpel, aHaJIM3a. COHfali-aK omapApl MaremaTnka | KysiperTijiri: xoixnantanst
Questions of TEOMETPUH IMocTpeKkBU3UTEI MeEH FBUTBIMHBIH OPTYpIIi | ecenTepi WIbIFapy JaFabpLIaphI,
Modern U JTOTUKH/ HucceprammonHast calajapelHAa KOJJaHa OUTyHi | OMapHbIH KbI3MET eTYiHIH
Mathematics Fundament pab6ora/ JTaMeITy/ THIMIUTITIH Taay,

al Prerequisites: Henp: Ommpasch Ha METOOBI M | MEKTENTEP/E, TEXHUKAIBIK JKOHE

Problems Asymptotic methods of | marmsambie 00pasbl | KaCIMTIK OKY OpBIHIapPBIHIA

in Algebra,

complex analysis.

JdpepeHIraTbHBIX

cabak Kyprizy /




Geometry Post-requisites: OIIEpaTOpOB, BBeCTH | 3HaHms: VccrienoBanue
and Logic Dissertation work MarucTpaHToB B 00J1acTh | CHEKTPAJIBbHBIX XapaKTEPUCTUK
OCHOBHBIX THOHITHHA u I/II[CfI JIMHEHHBIX OIepaTopoOB:
i depeHnInanbHBIX ONEPTOPOB. | TEOMETPUH CIEKTPA U €r0
HporpaMMa BKJIFOYaeT B ce0s | OCHOBHBIX qaCTeﬁ, CHeKTpaHLHOﬁ
TCOPUIO KPUBBIX U HOBerHOCTefI KpaTHOCTH, aCUMIITOTUKH
B IPOCTPAHCTBE, TAK U OCHOBHLIC COOCTBEHHBIX 3HAYEHUH.
IIOHATHA TOIIOJIOTHH, TeH30pHLII7[ Ymenuns: Pemats 3aJa4yu,
aHaJInu3 Ha MHOFOO6pa3I/I$IX, CBS3aHHBIC C
3JIEMEHTBI prMaHOBOH | muddepeHInaTbHBIMA
réoMEeTpum, Ha4dajia TCOpHUH | onepaTopamMu.
BHemHNX  anddepennuanbubix | HaBbiku: O ponu
hopm. Tu(hepeHIIATBHBIX OMEPATOPOB
Cogpepxanue: Meton Dypbe. | B 3a1auax €CTECTBO3HAHUS; O
[IpeobpazoBanue ®dypbe. | cOOCTBEHHBIX (DYHKIUAK/
OOpatHble  3agayi. Meron | KomnereHumsi: yMeHUs
lanepkuna.  Mertox  cnaboil | mpuMeHsITh HH(OPMAIIMOHHBIE U
aImnpoKCUMaIuu. OnepaToprle TeHEKOMMyHI/IKaLU/IOHHI)Ie
ypaBHeHm{/ TEXHOJIOI'UU B HG}I&FOFI/I‘{GCKOI‘/’I
Purpose: Based on the methods | mestensrnocTa /
and visual images of differential | Knowledge: Investigation of
operators, to introduce | spectral characteristics of linear
undergraduates in the field of | operators: geometry of the
basic concepts and ideas of | spectrum and its main parts,
differential operators. The | spectral multiplicity, asymptotics
program includes the theory of | of eigenvalues.
curves and surfaces in space, and | Ability: to Solve problems
the basic concepts of topology, | related to differential operators.
tensor analysis on manifolds, | Skills: On the role of differential
elements of Riemann geometry, | operators in natural science
the beginning of the theory of | problems; on eigenfunctions.
external differential forms. Competence: the ability to use
Contents: Fourier ~ Method. | information and communication
Fourier transformation. Inverse | technologies in teaching activity;
problem. galerkin method. The
method of weak approximation.
Operator equation.
Kemmymmen KT/ IIpepexsusutrep: bytin | [lonHiH MakcaThl- | BijiiMi: KUCBIK, KHCHIKTHIK JKOHE
iKTEep ™/ dhyHKURSATAP KOTIMYIIETIKTepMEH OalIaHBICTHI | MIUPATY TYCIHIKTEPiH, KHCHIKTAP
TEOpHSICH/ PT IMoctpexBm3urTep: HETI3T1 YFRIMIApABI, KACHETTEP i | TEOPUACHIHBIH HET13Ti
Teopust 5302 FBUIBIMU 3€pPTTEY JKOHE oiicTepai 3eprrey. Herisri | TeopemachiH, OETTep TYCIHITIH
MHOT'OYJICH )I(¥MLICLI/ Makcart- KGHMYH.I@JICpZ[i, JKOHEC OHBIH CHIIaTTaMacChIH,
oB/ IIpepexBusuTsl: Llensie | omapasiH Kacuerrepi MeH | OipiHI XKoHe eKiHIII KBaJpaTThIK




Polynomia
| Theory

dhyHKIIIN
HOCTpeKBI/ISI/ITLII
FBUIBIMU 3€PTIEY
KYMBICEI/
Prerequisites:
Mathematical analys,
Differential equations
Postrequest: Research
work

MareMaTHKa MEH FbUIBIMHBIH
oprypai cananapblHAa
KOJIAaHBUTYBIH ~TEPEH TYCIHYZI
JIAMBITY.

Ma3MyHBI:  KOIMYLICTiKTePMEH
HETI3T1 orepansiiap,
KOIIMYIICTIKTePIiH
(akropu3anumscCbl MEH TaMBIpPBI,
besy TEeopeMachl JKOHE
KaJIJBIKIEH OeJliHy TeopeMachl,
CakMHaJap MeH  epicrepaeri

KeIIMYyILIeTep,
KOIMYIIETIKTepMeH
WHTEPIOJISIHS,
KOIMYIIETIKTEPMEH  JKYBIKTay,
YeOnbimieB KenMy1iesiepi,
Jlarpamwx  KemMymienepi  kKoHE
KenMy1iesiep TEOPHUSICHIHBIH

Oacka J1a MaHBI3 bl acrekTinepi./
Ilenp: onupasice Ha METOABl U
HATJISIIHbIE 00passl
KJIACCUYECKON

mddepeHnnanbHOil  TeoMeTpHHy,
BBECTH [IOKTOPAHTOB B 00JIacTh
OCHOBHBIX TIOHATHH W HIeH
COBPEMEHHOI

i depeHnnaibHON  TeOMETPUH.
[Iporpamma BKITIOHYaeT B ceds Kak
TEOPUIO KPUBBIX U TOBEPXHOCTEN
B €BKJIMJIOBOM MPOCTPAHCTBE, TaK
U OCHOBHBIC TIOHATHSI TOIOJIOTHH,
TEH30pHBIN aHaIu3 Ha
MHOT000pa3wsX, SJIEMEHTHI
PUMAHOBOM TIEOMETpHUM, Haudaja
TEOpUu BHEIITHUX
muddepeHnmanpHbx  Gpopm. B
CBA3M C OTUM OYEHb BaKHOU
3aa4en SIBJISIETCSI o
BO3MOJKHOCTH TIOJIHOE PacKphITHE
OCHOBHBIX TOHATHH IUCIATUTIHBI
U OCMBICICHHOE YCBOGHHE WX
JIOKTOpaHTaMH.

Conepxanne: Teopust KpHBBIX.

(opMaapibl, rayCThIK JKOHE
opTaia KUCHIKTBIKTHI OiJIei.
Hdarnpicer: quddepeHImanapk
T€OMETPHSI KIHE TOIOIOTUSTHBIH
HETI3T1 aHBIKTaMAaChIH, KypCThIH
HETI3T1 TeOpEeMaChIHBIH
JIoNIENACHYIH TaKbIIal alaibl.
Bimikriiiri: 6errep
TEOPUSICHIHBIH HET'13T1
TEHJIEYJIEPiH, TOMOIOTUSUIBIK
SKBUBAJICHTTUIIKTI, An(depeH-
LUaJIIBIK KeroenHenepi,
KeroelHemKTep ()yHKIUSICHIH,
’KaHaMa KEHICTIKTI, )kaHama
Ociinenep i, paHr OCHHECIH
MeHrepesi /

KyziperriJiri: oky-ropoue
YKYMBICBIHBIH YJepici MeH
HOTWXKENEPIH Tanjay, baranay
JKOHE Ty3ere Olry

3HaHUSA: TOHATUS KPUBOH,
KPHBU3HBI U KPYUCHHSI,
OCHOBHYIO TEOPEMY TEOPUH
KPHBBIX; TIOHSATHS TIOBEPXHOCTH U
€e XapaKTepUCTHUK, TIEPBOM U
BTOPO# KBaJpaTU4HBIX (HopMm,
rayCcCcOBOW U CpEHEN KPUBU3H.
YMenusi: onpenessiTe OCHOBHbIC
i depeHnmansHpIe TeOMETPHH
W TOIOJIOTHH, Pa30upaThes B
JIOKa3aTeIbCTBAX OCHOBHBIX
TEOpeM Kypca.

HaBbIKH: OCHOBHBIMU
YpaBHEHHUSIMHU TEOPUU
MOBEPXHOCTEH; TOHATUSIMU
TOIOJIOTUYECKOr0 MPOCTPAHCTBA
U TOIMOJIOTMYECKUX CBOICTB,
TOIOJIOTUYECKOU
SKBUBAJICHTHOCTH; MTOHSITUSMH
QG GepeHIIPyeMOoro
MHOT000pa3us, GyHKIUIMHI Ha
MHOro00pa3uu, KacaTelibHbIMH
MPOCTPAHCTBAMH, KACATEIbHBIMHU




Teopus MIOBEPXHOCTEH.
DneMeHThI TOTONIOTUH.
OCHOBHBIC ~ TOHATHS ~ TEOPUHU
MHOroo0pasuii. TenzopHbIii
aHAM3  Ha  MHOro0OpasusL
PumanoBa METpHKa Ha
MHOroo0pasusi. Buemaue
¢hopmeL./

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.

OTO6pa>K€HI/I$IMI/I, paHraMmmn
oTo0pakeHwus/

Komnerenums: ymeHus
AHAJIM3HUPOBATh, OLICHUBATH U
KOPPEKTHUPOBATH MPOIECC U
pe3yabpTaT y4eOHo-
BOCITUTATEILHOHN ACATCIIBHOCTHU /
Know: the application of the
method of spectral analysis of
self-adjoint operators.

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

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

Maremarn
KaJIbIK
Tan/:[aynbm
ipremi
Mocelnenep
i/
dyHnameH
TaJIbHBIC
BOIIPOCHI
MaTeMaTu4d
€CKOro
aHainnsa /
Fundament
al
Questions
of
Mathemati
cal

BIT/
B
BD

TK/
KB/
EC

MTIM
FVMA

FQMA
5205

30/0/45/6
0/30

IIpepexBusutTep:
«MaremaTHKabIK
tannay 1,2,3,4»
ITocTpexBusuTTep:
[exrik ecentep
TEOPUSICHIHBIH
oIepaTopIIbIK dicTepi/
IIpepexkBu3uTHIL:
«YucneHHbIE METOBI
peneHus
OOBIKHOBEHHBIX

Qg depeHnIraTbHbIX
YpaBHEHUI»
ITocTpexkBU3UTHI:
Juddepernmansasie
ypaBHEHHS,
MaTeMaTHIecKas (PpHu3uKal

W YHUCJICHHBIC MCTOIbI U

Maxkcartsl: MAarucTpaHTTapabIH
MaTeMaTUKaJIBIK Tanmay
CaJIACBIHIAFBI OimiMaepin

TEPEHJAETy JKOHE OCHl IIOHHIH
ipreni yFhIMAApbIH, TeopeMaliapbl
MeH ojicTepiH 3eprrey. Herisri
MaKcaT-abCcTpaKTii JKOHE
JOTHKAIBIK ~OWIAymbl JTaMBITY,
COHBIMEH KaTap MaTeMaThuKa MeH
FBUIBIMHBIH Oacka cayanapblHia
MaTeMaTHKAJIBIK TaiayIsl
KOIIaHy MYMKIHZITI.

Ma3MyHBI: QYHKIHSITApIbIH LIeri

MEH Y3IiKCi3iri,
(GyHKIHSITap ABTH

TudpepeHInaIIICH MEH
MHTETpaLysIChl, Dypbe

KaTapyiapbl  MEH  KaTapJiapsl,

Binimi: KHUCBIK, KHCBIKTBIK YKOHE
HIMPATY TYCIHIKTEPIH, KUCHIKTAP
TEOPUSICHIHBIH HEeT13T1
TEeopeMachlH, OeTTep TYCIHITiH
5KOHE OHBIH CHIIATTAMACKIH,
OipiHIII JKOHE eKIHIII KBaJAPATTHIK
(dbopManapisl, raycThIK )KOHE
opTaia KUCHIKTBIKTHI OiTei.
Jarabicel: quddepeHma bk
TEOMETPUSI HKIHE TOMOJIOTUSHBIH
HET13T1 aHBIKTaMAaChIH, KypCThIH
HETI3T1 TeopeMaChIHBIH
JIONENACHYIH TAKbLIal JIbL.
Binmikriairi: 6errep
TEOPHSICHIHBIH HET13Ti
TEHJICYJIEPiH, TOMOIOTUSUIBIK
SKBUBAJICHTTLIIKTI, UG depeH-
IIUAIIIBIK KOTOeHHenep/i,




Analysis

UX peureHus;/
Prerequisites:
"Numerical methods for
solving ordinary
differential equations»
Post-requisites:
Differential equations,
mathematical physics
and numerical methods
and their solutions;

oJIIIEeM JKOHE HHTErpa
Teopusichl, AU epeHIUATIBIK
TEeHJEYIep, (DYHKIIMOHAITBIK

Tanmay JKOHE MaTeMaTHKAaJbIK
TanmaynelH 0Oacka Ja  Herisri

YFBIMJIAphI MeH omicrepi.
MaTtemMaTHKaJIBIK Tangay
Macernenepi JKOHE OHBIH
anicreMeci/

Ilenb: ommpasch Ha METOABI H
HarJsIHbIe 00pa3sl
KJIACCUUECKON

mddepeHnnanbHOi TeoMeTpHHy,
BBECTH MAaruCTPaHTOB B 00JacTh
OCHOBHBIX TIOHATUH W ujeH
COBpPEMEHHOI
mddepeHnnanbHOi  reoMeTpHH.
[Iporpamma BKITIOUYAET B ceOst KaKk
TEOPUIO KPUBBIX U IMOBEPXHOCTEH
B €BKJIMJIOBOM MPOCTPAHCTBE, TaK
1 OCHOBHBIC MOHATHA TOIIOJIOTIHUH,
TEH30pHBIN aHaIu3 Ha
MHOT'000pa3HsX, 3JIEMEHTHI
PUMAHOBOM IeOMETpUM, Haudaja
TEOpUu BHEIITHUX
muddepenumansupix  Gopm. B
CBA3M C OTHM OYEHb BAaKHOU
3aa4en SIBIISIETCS o
BO3MOKHOCTHU TOJIHOE PACKPBITHE
OCHOBHBIX TOHATHH IUCIUTLTHHEI
U OCMBICICHHOE YCBOGHHE WX
MarucTpaHTaMu.

Copepxanne: Teopust KpHBBIX.

Teopus MTOBEPXHOCTEH.
OneMeHTs TOIOJIOTUH.
OCHOBHBIE ~ TIOHSATHS ~ TEOPUH
MHOT'000pa3Hid. Ten3opHsIit
aHaIn3 Ha MHOT000pas3HsL.
PumanoBa METpHKa Ha
MHOT000pa3Hsl. Bremane
hopmsL./

Purpose: based on the methods
and visual images of classical

KeroelHeiKTep (PYHKIUSACHIH,
’KaHaMa KEHICTIKTI, KaHama
OciiHenep i, paHr OCiHECIH
MeHrepesi./

Kysipetriniri: negarorukanibik
KbI3MET HOTIIKECIHE
KayarKepIIiIiKIeH Kapaysl /
3HaHUSA: TOHATUS KPUBOH,
KPHBU3HBI ¥ KPYUEHHS,
OCHOBHYIO TEOPEMY TEOPUH
KPHBBIX; TIOHSTHS TIOBEPXHOCTH U
€€ XapaKTepUCTHUK, TEPBOH U
BTOPO# KBaJpaTU4HBIX (HopM,
rayccoBOH U Cpe/lHeN KpUBHU3H.
YMeHust: ornpeaensTh OCHOBHBIE
i depeHnnanbHpIe TeOMETPHH
Y TOTOJIOTUH, Pa30HpaThCs B
JIOKa3aTeIbCTBAX OCHOBHBIX
TEOpeM Kypca.

HaBbIku: OCHOBHBIMU
YpPaBHEHUSIMU TEOPHUH
MOBEPXHOCTEH; NOHATUSIMU
TOIMOJIOTMYECKOr 0 IPOCTPAHCTBA
M TOIOJOTHYSCKUX CBOMCTB,
TONOJIOrMYECKON
9KBUBAJICHTHOCTH; OHSITUSIMHU
i depenumpyemoro
MHOroo0pasusi, pyHKIHSIMA Ha
MHOr000pa3ny, KacaTeIbHBIMU
MPOCTpaHCTBaMH, KacaTeIbHBIMHU
OTOOpaKEHUSMH, PAHTAMH
OTOOpaXKEHHSI.

KommnereHmsi: OTBETCTBEHHOCTh
3a pe3ynbTaThl MeJarOrMYeCKOH
nearenpHocTy /

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




Beccennik
GbyHKIMST
ap
TEOpUsIChI /
Teopus
OeccelieBbl
X
byHKWMI/
Theory of
Bessel
Functions

BFT/
TBF/
TBF
5205

differential geometry, to
introduce undergraduates in the
field of basic concepts and ideas
of modern differential geometry.
The program 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.

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: responsible for the
results of pedagogical activity

IIpepexBusutTep:
«MareMaTuKabIK
(usuka ecentepin
ISy TIH CaH]BIK
anicTepi»
ITocTpexBusuTTep:
Konnan6ais! meEKTiK
ecenrep/
IIpepexkBu3uTHIL:
«YucneHHbIE METOBI
peuieHrs ypaBHEHU N
MaTeMaTHYECKOI
(iN73519703
ITocTpexkBU3UTHI:
IIpuknaanbie KpaeBble
3amayn/

Prerequisites:
"Numerical methods for
solving equations of

Makcarsl: OeccenbIiK
GyHKUMSUIAD TEOPHSICH  TypaIbl
oimimuai  xepcery.  Ecenrepai
[enry — JaFdbUIapblH  KOJJAHY
OeccenbIik dyHKIMSIIAp
TEOPUSICHI. Beccenbuik
(dyHKIMSIIap TEOpHsIChI OONBIHIIIA
ecenTepl MICNIYAiH THIMIUIITH

Tanzay.
Ma3zMyHsI: Beccenpaig
mudpepeHIuANIBIK  TeHACYIepi.
Beccenn (O YHKIUSICBIHBIH

aHbIKTaMachl, 1-m1 KoHe 2-1m1i
perti n-mi perri beccenpain

MOYIISIUSIIAHFaH
¢yakmmsmraper.  C - xoHe L
KEHICTITTHIET1 CBI3BIKTHIK
(hyHKIIMOHATTapIBIH QJICI3

KOHBEPTECHIMSCHIH Tajaay/

Binimi: nuddepenunanpix
Te/eyyep TEOPUSICHIHBIH Heri3ri
TYCIHITiH Olneni;

JlaFabIchl: TEHACY/IIH PETIH,
TEHJeYJep )KYHECiHIH peTiH
AHBIKTAIT; JKaJIITBI JKOHE JiepOec
HIenriMid Tabasl;
BinikTiairi:uaterpanast
KUCBIKTAP/IbI, AIIFAIIKBI
MHTErpasIsl MeHrepei./
Kysiperriniri: nemarorukaipik
KBI3MET HOTIKECIHE
JKayarKepUIUTiKIeH Kapaybl /
3uauusa: Mccnenosanne
CIHEKTPAJIbHBIX XaPaKTEPUCTUK
JIMHEMHBIX ONEPATOPOB:
TEOMETPUH CIIEKTPa U €ro
OCHOBHBIX YaCT€H, CEKTPaJIbHOU
KPaTHOCTHU, ACHMIITOTUKU




mathematical physics»
Post-requisites: Applied
boundary value

Lens: OOy4nTh  OCHOBHBIM
MOHATHSIM W TeopeMaM TEOPHHU
JUHEHHBIX OMEPaTOPOB, a TaKXKe

COOCTBEHHBIX 3HAUCHHH.
YMmenusi: Pemats 3a1aun,
CBSI3aHHBIE C

problems METO/IOM. i GepeHInaTbHBIMHI
Conepxanue: HeopraHuueHHsle | onepaTOpaMH.
OIEePATOPHI. O6nacte | HaBbikm: O ponu
OIpEeICNICHHSL. 3amkHyTHIE | MU (EepeHINATBHBIX OIIEPaTOPOB
omepaTtopel.  CHMMeTpHUecKue | B 33ja4aX €CTECTBO3HAHMS; O
orepaTopsl U MHICKCHI AedekTa. | COOCTBECHHBIX ()yHKIUSX./
CamoconpspokeHHble pacimpenne. | KommereHmmsi: oTBETCTBEHHOCTh
Teopema Henbcona. JIUCKpeTHBIN | 3a pe3yiabTaThl Me1arorndeckoit
W HEMpPEepBIBHBIA  CHEKTPBL | ASSTENBHOCTH /
CoOcTBeHHBIE ¢yukuun. | Knowledge: Investigation of
CriekTpasbHas Teopema. | spectral characteristics of linear
CriekTpajibHas IJIOTHOCTH/ operators: geometry of the
Purpose: to Teach the basic | spectrum and its main parts,
concepts and theorems of the | spectral multiplicity, asymptotics
theory of linear operators, as well | of eigenvalues.
as the method. Ability: to Solve problems related
Contents: Unorganized | to differential operators.
operators. Domain of definition. | Skills: On the role of differential
Closed operators. Symmetric | operators in natural science
operators and the indices of the | problems; on eigenfunctions.
defect. Self-adjoint extension. | Competence: responsible for the
Nelson's Theorem. Discrete and | results of pedagogical activity
continuous spectra.
Eigenfunction. Spectral theorem.
Spectral density.
MM/ MC/ Marema KII MD / 30/ 0/3 [pepexBusurrep: IouHiH Makcatbl- | Bimimi: MatemaTHkanbK
MS 2 (I) THUKAJIBI / MD / 0/ 12.5/ DYHKIMOHAITBI- MaTeMaTHKaIbIK ~ apryMeHTanus | (GM3MKaHBIH HETi3Ti TEHICYiH,
MareMaTtukan | K 11 MP 22.5 i depeHnman bk JIaFIbUIAPBIH, JIOTUKAIBIK OWIIAYy | HIEKapaJbIK jKoHe 0ACTaIKbI
bl OKBITYIBIH JIoTIeTIe a/ 5303 orepaTopIap KaOuIeTin JKOHE pecMu | mapTTapIsiH Oepiny
TEOPHSUTBIK ynep/ PD TEOPISIChIHA KipicTe JIoIIeNIeMeNiep JKYPri3y KaOileTiH | epeKmenikTepi, MaTeMaTHKAIBIK
Herizaepi/ Matema IToctpexBmsuTTep JTAMBITY. ¢bu3MKa TeHACYIEPiH MIelTy
Teoperndeckn | THyecKH TK/ JuccepTanusibiK MazMyHsI: JIOTHKA MeH | omicrepi, AepOec TYBIHIBLIBI
€ OCHOBBI e KB/ KyMbIc/ MaTEeMaTHKAIIBIK JNenaeyaiH | nuddepeHImanapK TeHIeyIepi
MperoJaBaHms | TOKa3aT EC IIpepexBU3UTHL: HETI3Ti YFBIMIApHI, anreOpafarsl | MIENry omicTepiH Oineni.
MaTeMaTtuky/ | enbcTBa/ Beenenue B Teopuio Jnenaey  oaicTepi, caHgapabl | JlaFAbICHI: KUHAKTHUIBIK
Theoretical Mathemati (YHKIIMOHATBEHO- Tanmay koHe Teopus, JKUbIHIAp | OOJIBICHIHBIH aHBIKTAMACHI KOHE
Foundations cal Proofs 1 GepeHnamTbHBIX TEOPHSACHI JKOHE MAaTEeMATHKAIIBIK | MaTeMaTHKaIBIK (HU3HKa
of OIIepaTopoB WHIYKIIHS, KOMOBIOTEPIIiK | TeHICYiHIH TYPaKThUIBIFBIH
Mathematics ITocTpeKBU3HUTHI Kyiteneperi JoTIeaeMenep i | 3epTTeli.
Education JucceprammonHast pocimzmey, ©Oap ekenziri MmeH | BugikTiniri: MaTemaTnkaipIk




pabora/
Prerequisites:
Introduction to the
theory of functional-
differential operators
Post-requisites:
Dissertation work

Oipereimirin menenney, Kapama-
Kapchl JKOHE Kapama-
KaHIIBUTBIKTBI JITIEN ey,
MaTeMaTHKaJIBIK WHJTYKIUS
omiciMeH JIoNenyaey.
['eomeTpusigarsl MaTeMaTHKAJIBIK
JIonenyep. MaTtemaTHKaHBIH
apHaiibl Genimaepineri
TeopemanapablH MaTeMaTHKAJIBIK
Jenenepi/

Hean:  sBisercss  BbIpabOTKa
HEOOXOMMMOM  WHTYMIUM  JIIS
HaXOXKIACHUS 3P PEKTHBHBIX
QITOPUTMOB  pEIIeHUs  3anad
BBIYHCIIUTEIBHOW MaTeMaTHKH, a
TaKxke MO3HAKOMHTH
MaruCTpaHTOB C MpUHOXAIIaMU
TMOCTPOCHUA YHUCJICHHBIX
ANTOPUTMOB, HA OCHOBE KOTOPBIX
OCYIIECTBIISETCS HauOoJsee
parnmoHaIbHas cTparerus
YHCICHHOTO  pELICHHS  3ajad.
Conep:xanue: OCHOBHBIC 3a/1a4H
MaTeMaTHYEeCKOM ¢buzuKw.
PasnoctHbIE CXEMBI I
ypaBHEHUI napaboIuIecKoro
Tuna. Pa3HOCTHBIE CXEMBI JUIS
YpaBHEHHH  THUIEPOOIHUECKOrO
Tuma. Pa3HOCTHBIE CcXeMBI UIs
ypaBHEHHI SIUTUITHIECKOT O
THUIIA. BapuanuonHnsie u
BapHUAaIOHHO pa3HOCTHEBIE
MeTonbl. YWCIIeHHBIE  METOIBI
pereHns WHTETPaIbHBIX
ypaBHEHHIA/

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

¢du3mKa TeHAeyl MeH Xyhenep/i
IIEMIiI, 3ePTTEY YIIiH OCHI
oimiMaepin konmausn, MOT
mrenry 0apbhIChIHA Tallay JKOHE
KOpPBITBIHIBI Jkacar, MOT
IICITYTe CAHJIBIK SJIICTI KOJIAAHY
APKBUIBI KATCITIKTI aHBIKTAYIBI
MeHrepesi./

Kysipetriniri: nemgarorukanbik
KbI3MET HOTIIKECIHE
KayarKepHIiIiKIeH Kapaysl /
3HaHMsI: OCHOBHBIC YPaBHEHUS
MaTeMaTH4ecKoi (PU3UKH,
0COOEHHOCTH 3aaHUS
TPaHUYHBIX U HAYAJIbHBIX
YCJIOBHIA, METOABI PELICHHS
ypaBHEHHH MaT. U3UKH, METOIbI
peuienust quddepeHnInanTbHbIX
YPaBHEHUI B YaCTHBIX
IPpOU3BOAHBIX.

YMeHust: onpezieneHue 00acTb
CXOAMMOCTH U UCCIIEZI0BAaHHE
YCTOWYMBOCTH YpaBHEHUH
MaTeMaTu4eckoi Gpu3nku.
HaBbiku: 3HaHUSMU IpU
UCCIIEIOBAaHUH U PEIICHUH
KOHKPETHBIX OOBIKHOBEHHBIX

i depeHnnanbHpIX ypaBHEHUI
U CHCTEM, BCTPEUAIOIINXCS B
Pa3NUYHBIX 00JACTIX
€CTECTBO3HAHMS, U C TIOMOILBIO
3TUX 3HAHUM ONPEAETUTh
HOTPEITHOCTH NPHMEHAEMBIX
YHCITICHHBIX METOIOB PEIICHUS
KpaeBbIX 3a/1ay/

Komnerenumsi: 0TBETCTBEHHOCTh
3a pe3yabTaThl IIe1arOrHYECKOH
nearenpHocTy /

Knowledge: basic equations of
mathematical physics, features of
setting boundary and initial
conditions, methods of solving
math equations. physics, methods




Marematu
KaHbI
OKBITYIbIH
HWHHOBALUA
JIBIK
onicrepi/
NunoBanm
OHHBIC
METObI
npenoaasa
HUA
MaTEMATUK
n/
Innovative
Methods of
Teaching
Mathemati
cs

MOIA

IMPM

IMTM
5303

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.

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: responsible for the
results of pedagogical activity

IIpepexBusutTep:
MaTeMaTUKAIIBIK TaJljiay,
JTu(hepeHITHATIBIK
TEHJICY, MaTEMaTHKAJIbIK
(uszuka Tenaeysepi,
KOMILIEKC aHBIMAJIbI
(yHKIHSIIAD TEOPUSICHI.
IloctpekBusurrep:
UHTETPaJIIbIK
TYPJICHIIpYJIep KoHE
OJ1ap/bIH KOJNJAHBLTYHI,
FBUIBIMU-3EPTTEY
KymbIicTap/
IIpepexkBu3uTHIL:
MaTEMaTUYECKUI1
aHaJm3,
muddepeHnIranbHbIe
YpaBHEHHMSI, ypaBHEHHS
MaTEMaTUYECKUI1
(hu3nKH, TEOpPUS
(HhYHKIIMM KOMITIEKCHOM
MEPEMEHHOI
ITocTpekBU3UTHI:
MHTETPATbHBIC
npeoOpa3oBaHms,

Maxkcarbi: MaTeMaTHKa
MYFalliMJIepiHiH OUTIKTIITIH
apTTHIPY ToCUIIEPiH JKOHE
MaTeMaTHKaHbl OKBITYABIH O3BIK
TEXHOJIOTHSIIAPBIH 3ePTTeY.

Ma3myHbI: MaTeMaTuKa
CallaChIHIAFbI FBUIBIMHU
eHOeKTep/i 3eprrey.

MaremaTukaHblH (HIOCOPHSITBIK
Heri3ZiepiH 3eprrey. MekrenTe
MaTemaTuka cabakrapeiHga, 12
JKBUIBIK OKBITY JKYHeciHze, jKaHa
¢dopmar  OOHMBIHINIA  OKBITYJA,
IIAFBIH JKUHAKTBI MEKTENTeple
OKYLIBLIAPIbIH 3HATKEPIIIK
TopOmeciHe Karmail JKacalThIH
OKy MOTIHAEPIHIH TEOPHUSICHIH

azipiey/

Lens: YCBOUTH OCHOBHBIE
MOHATUSL M METOABl PEIICHUS
JIMHEHHBIX WHTETpabHbIX
yYpaBHEHHWH; YMETb NPHMEHSITh
MOTyYCHHBIE TEOPETHIECKUE
3HAHUA B Oymymeit

[eIarOrHYECKOM AeITEIbHOCTH/

- HHTETpaJIbIK TEHACYJIEP
OolibIHIIa OLTIM amaibl,
JIaFIbUIaHy )KOHE OJlap/bl Kacion
KBI3METTE MaiijianaHabl
KaOierTiir;

- HHTETpaJIIbIK TEHACYIEePIi
HIbIFapy OapbIChIH/IA OHJIbI
XKyHeseiii, OHbIH TOPMEHAUTITIH
apTThIpYFa KQXKETTI o/1icTepIi
KOJIaHa bl

- HHTETPAJJIBIK TEHACYJIEP
OOMBIHIIIA MOCeeNep/Il TaJIIaI
JKOHE CHUHTE3 jKacay apKbLIbI
IHIEIIe];

- ©31H1H OoJamak
MaMaH/IbIFbIHBIH QJIEYMETTIK
MaHBI3AbLUILIFBIH CE31HEI1, KOCION
KBI3METTIi OpBIHAAY YIIiH YKOFaPHI
MOTHBALUAFa KOJ KETKizemi./

- CIIOCOOHOCTH CAMOCTOSATEILHO
npruoOpeTaTh HOBBIC 3HAHUSI O
MHTErpajbHBIM YPABHEHUSIM U
HCITOIB30BaTh UX B CBOEH
npodeccroHaIbHOM
NEATENLHOCTH,




Hay4HO —
ucciacaoBajaCbCKas
pabora/

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

Purpose:

- to learn the basic concepts and
methods of solving linear integral
equations;

- to be able to apply the
theoretical knowledge in future
teaching activities;

- to gain experience in solving
equations such as Voltaire,
Fredholm;

- to apply the knowledge and
abilities in  future teaching
activities

- CIOCOOHOCTH K IPUMEHEHHUIO
JIOTUYCCKOr'o U KpUTUYECKOIro
MBIIUICHUA JJId pCHICHUA
npo0sem;

- CIOCOOHOCTH K IPUMEHEHHUIO
poQeCCHOHATBHOM 3HAHUH U
YMEHH# Ha NPAKTHKe;

- OCO3HaBaThb COUAJIbHYIO
3HAYMMOCTh CBOEH OyyIieit
npoeccuu, UMETh BBICOKYIO
MOTHBAIIUIO K BBIITOJIHECHHUIO
npodecCroHaTbHOM
JEeATCIBHOCTH] - CIIOCOOHOCTE
UCITOJIB30BAaTh OCHOBHBIC 3aKOHbBI
€CTCCTBCHHO HAaYYHbIX
JICIIUILIMH B NTPpodeCccCrOoHaNTbHON
JACATCIbHOCTU, IPUMCHATD
METOAbl MAaTEMATHUYECCKOI'O
aHaJIn3a U MOJEJIMPOBAHU,
TECOPETUYCCKOI'0 1
OKCIICPUMEHTAJILHOI'O
HcciienoBaHus./

Knowledge:

- the ability to independently
acquire new knowledge on
integral equations and use them in
their professional activities;
Ability
- the ability to use logical and
critical thinking to solve
problems; - ability to apply
professional knowledge and skills
in practice; - be aware of the
social significance of their future
profession, have a high
motivation to perform
professional activities;

Skills:

- the ability to use the basic laws
of natural Sciences in
professional activities, apply the
methods of mathematical analysis
and modeling, theoretical and




experimental research

Ilemaroruk
aJIBIK
3epTTey
KOHE
JKCIEpUMe
HT XKYprizy
omicrepi /
Ilemarornu
ecKoe
HccienoBa
HUC U
METOAbI
MpOBEICHU
A
JKCIEpUMe
Hra /
Pedagogic
al
Research
and
Methods of
the
Experimen
tation

KIU/
Iy
PD

TK/
KB/
EC

PZEZh
Al
PIMPE

PRME
5304

30/0/30/1
2.5/22.5

IIpepexBusutrep:
Oneparopaapabig
CIIEKTPaJIIbI
TEOPHUSICHIHBIH
JJIEMEHTTep1
[ocTpexBu3uTTEp
JuccepTanusiibik
KYMBIC/
[IpepexBU3UTHI:
OneMeHTHI
CIEKTpaJIbHON TEOpUHU
OIepaTopoB
[TocTpekBU3UTHI:
HuccepranmonHas
pabora/

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

Makcatbl:  MarucTpaHTTap.bIH
MEaror UK abIK 3eprTey
JIaFAbUIapbIH TAMBITY JKOHE O1TiM
Oepy caylacbIHa SKCIIEPUMEHTTED
KYprizy axicTepin urepy.
[lemarorukanblk  3epTTEyNEpi
JKocmapyiay — JKoHe KYprizy,
JICPEKTEPl KUHAY XKOHE Talzay,
HOTWKENIEpAl  TYCIHAIPY JKoHE
KOPBITBIHIBLIAD/IbI YCBIHY,
FBUTBIMH ~ MaKanalapasl  Kasy
JKOHE peciMiiey YIIH KaKeTTi
KY3BIPETTEP/Ii KANBIITACTBIPY.
Ma3zmyHbr: MeIarOrMKaIaFb
3epTTeYy  QuicTepi, JepeKTepii
KHUHAY QIiCTEpiH TaHaay,
HOTHKEEeP/Ii CTATUCTHUKAJIBIK
Tannay, 3epTTeYAiH OTHKaJbIK
acriexTinepi, IKCIIEPUMEHTTIK
3eprreynepai xKocmapIay,
IKCIIEPUMEHTTIK OKY
GarmapramanapslH kobanay koHe
a3ipiiey, OKBITY dJicTeMelNepiHiy
TUIMIUTITTH Oarasay,
TEXHOJIOTHSIHBIH OKY IIpOLeCiHe
acepiH 3eprrey JKOHE
NEaroruKaiblK  3epTTey  MeH
9KCIIEPHMEHTKE KaTBICTBI Oacka
TaKpBIPBIITAP.

Henb: dopmupoBaHue y
MarucTpaHTOB 3HaHUI
TEPMHUHOJIOTUM WM OCHOBHBIX
moHATHH  AuQQepeHnrnaTbHbIX
YpaBHEHUH, OCHOBHBIX
NPUHLIUIIOB ¥ TOIXOIOB K
pemerno  nudGepeHIaIbHBIX
YpaBHEHHUH.

Copep:xanue: Teopema Kormm.
3amava Kommn. Teopema
CYIIECTBOBAHUS n
€IMHCTBEHHOCTH pemeHust
3aJa9u Komn. YcnoBue

Bimimi: xait muddepeHmanapk
TEHJIeYJIep TCOPUACHIHBIH HETI3T1
TYCIHITIH YHpeHei.

JaFrapIchl: TCHICYIIH PETiH,
TEHJIeY KYHECIHIH PEeTiH
aHBIKTAII, JKaJIITBI )KOHE JiepOec
HIemiMaepiH Tababl.
BinikTimiri: GipkanbInTsl
Y3UTICCI3MIKTi, HHTET PAIIIBIK
KUCBIKTBI, THTETPaJI/IbI
MeHrepesi./

Kysiperriniri: oky-ropOue
YKYMBICBIHBIH YI€pici MeH
HOTIDKEIIEPiH Tajay, baranay
XKOHE Ty3ere Oimy/

3HaHMsI: OCHOBHBIE TIOHSTHUS
TEOPHH OOBIKHOBCHHBIX

i depeHInanbHbIX ypaBHEHUI.
YMeHusi: onpenensiTs NOpsgoK
YpaBHCHY, TOPAAOK CUCTEMbBI
YpaBHEHMI; HAXOIUTH o0IIIee 1
YaCTHOE PEILCHHUSI.

HaBbIku: pou3BOJIBHBIMU
MOCTOSIHHBIX, HHTETPAJIbHBIX
KPHUBBIX, TIEPBBIX HHTErpanax/
Komnerenuusi: ymeHus
aHaJIM3MPOBaTh, OIICHUBATH U
KOPPEKTHPOBATh MPOLECC U
pe3ysbTar y4eOHo-
BOCIIUTATEIBHON e TENbHOCTH /
Knowledge: basic concepts of the
theory of ordinary differential
equations.

Ability: to determine the order of
the equation, the order of the
system of equations; to find
General and particular solutions.
Skills: arbitrary constants,
integral curves, first integrals.
Competence: the ability to
analyze , evaluate and adjust the
process and results of educational




Jlumuuma.  Auddepennuanbabie
YpaBHEHHs IIEpBOr0  IIOps/Ka,
pa3pelIeHHbIe OTHOCHUTEIIBHO
MIPOU3BOAHOM. Jluneiinsie
middepeHnmansHple  ypaBHEHUS
Nn-oro nopsiika ¢ NEPEMEHHBIMU
ko3 punmeHTamu. Jluneiinsie
muddepeHnmansHple  ypaBHEHUS
C IIOCTOSIHHBIMU
ko3pdunmenramu.  YpaBHEHUS
Oiinepa. Pa3sHocTHBIE ypaBHEHUS.
Cucrembl  anuddepeHIaIbHbIX
ypaBHEHUH. [Tonoxenus
paBHOBECHSI. Krnaccudukanms
THIIOB ITOJOXKECHHUH paBHOBECHA
aBTOHOMHBIX CHCTEM JIMHEHHBIX
i depeHnnanbHbIX  ypaBHEHUH
BTOPOr0  TOpsAJIKa. OcHOBBI
BapHallMOHHOI'O I/IC‘{I/ICHGHI/IH/
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

activities




MaremaTu
KaHbI
OKBITY/TBIH
3aMaHayu
METOJI0JIOT
HSIIBIK,
dJicremMect
/
CoBpemeH
Has
METO0JI0T
ust
METOIUKHU
npernojasa
HUs
MaTeMaTHK
u/
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second order. The foundations of
the calculus of variations.

IIpepexBusntrep:

D YHKIMOHANIbI-
(G hepeHITHATITBIK
oreparopiap
TEOpUsIChIHA Kipiciie
[ocTpekBu3uTTEP
JuccepranysibIk
HKyMbic/
[TpepexBU3UTHIL:
Beenenue B Teopuio
(hyHKIIMOHATBHO-
i depeHInaTBEHBIX
OIepaTopoB
[TocTpexkBU3UTHI
JuccepranmonHas
pabora/
Prerequisites:
Introduction to the
theory of functional-
differential operators
Post-requisites:
Dissertation work

Makcatsl: Makcartsr:
MaTeMaTHKaHbI OKBITYIBIH
3aMaHayu Tocinepi MEH

OICTEpiH 3epiaeney, OJapIbIH
MaTeMaTHKAJIBIK ~ OumiM  Oepy
caJlaChIHJIAFbl KCIOW JiaFaplIapsl
MEH  KY3BIPCTTEPIH  JIaMBITY.
MaTeMaTHKaHbl THIMJII  OKBITY
YIIiH KOJIaHyFa OOJIaThIH HETi3Ti
NPUHIUITEP, MOJIENbePi
JKOHE WHHOBAIMSIIBIK TOCUIACPII
TYCIHY/lI KaJIBIITaCTHIPY.

Ma3MyHBI: MATCMaTHKAAFbI OKY

TPOIIECiH YHBIMIACTBIPYIbIH
3aMaHayu Tociepi,
MaTEMaTHKaHbI OKBITYJarbl
aAKIMapaTTbhIK TEXHOJIOrusjaIapAabl
HUHTEerpanusiay, OKBITYIbI
capanay HKOHE Japanay,
MaTeMaTHKaJIBIK oHnayst
JaMBITY  JKOHE  IpoOJeMalIbIK
OKBITY, OKy  JKETICTIKTepiH
Oaramay okxoHe Tanmay, OKy
KY3BIPETTITIKTEPiH

KaJIBIITaCTBIPY HKOHE

OKYLIBUIAPJIBIH MaTeMaTHKAJaFbl
MOTHBALMSICHIH JAMBITY, COHIan-
aKk  MaremaTHKaHbI OKBITY
anicreMeci CaJIACBIHIAFBI
3amaHayH 3epTreynepi 3eprrey/
Hennb: sBisercss  BbIpabOTKa
HEOOXOAMMOW HMHTYMIMH  JUIS
HaXOXKICHUS 3¢ heKTHBHBIX
ITOPUTMOB  pEIICHHS  3aj1ad
BBIYMCIIMTEIBHON MaTeMaTHKH, a

TaKKe TI03HAaKOMHTb
MarucTpaHToB C MPUHIHMIIAMA
MOCTPOCHHS YHCIICHHBIX
QJITOPHTMOB, Ha OCHOBE KOTODBIX
OCYIIECTBIISIETCS HamboIee

pannoHaIbHAS cTpaTerust

Binimi: MaTeMaTHKAJIBIK
(U3MKaHBIH HETI3T1 TEHICYIH,
IICKapabIK KOHE OACTaIKbI
mapTTapAbH Oepity
epEeKIIeIiKTepi, MaTeMaTHKAJIBIK
¢bu3KKa TeHACYIEPiH HIelry
oficrepi, aepOec TYBIHIBLIBI
(G hepeHIMATIBIK TCHICYICPIi
HIENTy 9/IiCTEpiH Oiiei.
JaFapichl: )KHHAKTBLUTBIK
OOJIBICBIHBIH aHBIKTAMACHI JKOHE
MaTeMaTHKAIbIK (U3HKa
TEHJIEYIHIH TYPaKThUIBIFBIH
3epTTeiii.

BimikTijiri: MaTeMaTHKAIBIK
¢du3KKa TeHAeYyl MEH Kylenepai
IIEIIT, 3epPTTey YILIIH OChI
oiniMaepin konmaubin, MOT
1renry 0apbIChIH/IA TajIay JKoHEe
KOpPBITBIH/IBI Jkacar, MOT
LICIIYTe CAHJBIK SJIICTI KOJIJIAHyY
apKbBUIBI KATEINIKTI aHBIKTAY/IbI
MeHrepezi./

Kyziperriuiri: oky-ropoue
YKYMBICBIHBIH YJepici MeH
HOTWKENEPIH Tanay, baranay
JKoHE Ty3ete Oiy/

3HaHMsA: OCHOBHBIC YPAaBHEHUSI
MaTeMaTU4ecKoi (PU3UKH,
0COOEHHOCTH 3a1aHus
IPaHUYHBIX U HAYAIbHBIX
YCJIOBHIA, METO/IBI PEICHHS
ypaBHEHHI MaT. (PU3UKU, METO/IbI
peuienust quddepeHnnanbHbIX
YPaBHEHUH B YACTHBIX
MPOU3BO/HBIX.

YmeHus: onpenenenue odaacTs
CXOJMMOCTH U HCCIICIOBAHUE
YCTOWYMBOCTH YpaBHEHUH
MaTeMaTHIECKON (DU3UKH.
HaBbIku: 3HaHUSIMU IPU




YUCJIICHHOI'O peuIcHusA 3aJa4.
Cogepxanne: OCHOBHBIE 3aJlau
MaTeMaTUYECKON ¢bu3uKH.
PasHocTHEIE CXEMBI JUIA
ypaBHEHUI napadoTMIecKOro
THa. Pa3HOCTHBIE CXEMBI JUIA
YpaBHEHHH  THIEPOOIHUYCCKOrO
THa. Pa3HOCTHBIE CXEMBI JUIA
ypaBHeHI/Iﬁ SJIJIUIITUYECKOI'O
TUIIa. BapI/IaIII/IOHHLIe u
BapruallMOHHO Pa3HOCTHBLIC
METO/BI. YucneHusie METO/bI
peuIeHu s HUHTETrpaJIbHbIX
ypaBHCHHUI/

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.

HCCIICAOBAHNN U PCHICHUN
KOHKPCETHBIX OOBIKHOBEHHBIX

i depeHnnanbHbIX ypaBHEHUH
" CUCTEM, BCTPCHAIOIINXCS B
Pa3JINYHbIX 00J1acTIX
C€CTCCTBO3HAHUA, U C IIOMOIIBIO
STHX 3HAHUHA OonpeacImTh
TMOrpeIIHOCTHU TPUMECHAEMBIX
YHCJICHHBIX METOAOB PCHICHUSA
KpaeBbIX 3a11ay/

KOMHeTeHHI/IH: YMCHUA
AHAJIM3UPOBaTh, OLICHUBATH U
KOPPEKTHUPOBATE MPOILECC U
pe3yabTaT y4eOHo-
BOCITUTATEILHON ACATCIIBHOCTHU /
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: the ability to
analyze , evaluate and adjust the
process and results of educational
activities

MM/ MC/ MS
3

Oky ynepicin
FBUIBIMH

DeMeHTa
p
MaTeMaTUK
AHBIH,

BIl/

BJl/
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EMGN

NOEM

30/0/30/1
2.5/22.5

IIpepexBuzurrep:
MaTeMaTHKAIBIK TaJaay,
T hepeHITHATIBIK
TEHJIeY, MaTEeMaTHKAIIBIK

MakxkcaTbl: HeTi3Ti Y¥bIMIapbl MeH
TYCIHIKTEpiH (uzmka,
MaTeMaTuKa JKoHe HH(OopMaTHKa
callaJapplHAa KW  Ke3/IeCeTiH

- HHTETPAJIBIK TEHICYIep
OOMBIHIIIA O1IiM ajaibl,
JAFIBUIAHY KOHE OJapIbl Kocion
KBI3METTE MaiianaHaibl




HeTi3/1ep
TYPFBICBIHAH
YUBIMIACTBIPY
/

Hayunsie
OCHOBBI
OpraHH3alN
y4eOHOro
mporiecca/
Scentific
Foundations
of the
Educational
Proces

FbUJIBIMU
Herizaepi/
Hayunsie
OCHOBBI
dJIEMEHTApP
HOM
MaTEMaTUK
nu
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(hu3nka TeHIeyIepi,
KOMIIIEKC alHBIMAaJIbI
(hyHKIMSIIAp TEOPHSICHI.
IToctpexkBusurrep:
HHTErpaJIIbIK
TYPJCHAIPYIEP KOHE
OJiapAbIH KOJIJaHBbITYbI,
FBUIBIMU-3EPTTEY
KymbicTap/
IIpepexBu3UTHI:
MaTeMaTHYECKUI
aHaIu3,
mddepeHnmanbHbIe
YpaBHCHUS, YpaBHCHUA
MaTeMaTHYECKUI
(uzuky, Teopus
(YHKIMM KOMIIEKCHOH
[IEPEMEHHON
[TocTpekBU3UTHI:
HWHTErpaJibHbIC
npeoOpa3oBaHus,
Hay4YHO —
HCCIICO0BAJIChCKAA
pabora/

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

HET13T1 9J1icTepi MeH TeHJeyIepiH
JKOHE OJIap/bl IHENly TocUIiepiH
JKYHenl Typlle OKBIIl YHpeHy,
TYCIHY JKoHE KoijaHa Oiiy.

MasmyHsI: Ocrl IOH1
TEOPUSUTBIK  JKOHE  TXIpUOeIik
TYPFBIZIAH JKaH-)KaKThl 3epTTey,

Tanaay JKoHE TYCiHYy.
Bonbereppanbi, @pearonbMHIH
HHTETPaJIIBIK TEHACYJICPiHIH

HETI3rl TEOpWSCHIH MEHIrepyre,
HEeri3ri  TeHJeyJepiH UHIeHIyiy
auicTepin yiipeHyre
JlaFablUIaHapl. AnraH OLTIMAEpiH
O31HIH Kocion KBbI3METIHE
KoJiana oiy./

Llens:

- YCBOUTh OCHOBHBIE TOHSITHUS U
METOJbl  pEIICHUS]  JIMHEHHBIX
MHTErpajbHBIX YpaBHEHHUH;
- YMeTh NPUMEHSATH MOJy4CHHbIE

TEOpEeTHYECKUE 3HAHHUS B
Oymymeit € JarOru4ecKomn
JIEATEILHOCTH; -

MPUOOPECTH OMBIT MO PEIICHUIO
ypaBHeHuid  Tuna  Bonbrepa,
®penronbma;

- IPUMEHATH OJIYYEHHBIC 3HAHUSA
M CHOCOOHOCTH B Oymyiueit
[eJarOrn4ecKoi AesTeNbHOCTH;/
Purpose:

- to learn the basic concepts and
methods of solving linear integral
equations;

- to be able to apply the
theoretical knowledge in future
teaching activities;

- to gain experience in solving
equations such as Voltaire,
Fredholm;

- to apply the knowledge and
abilities in  future teaching
activities

KaO1IeTTiIir;

- HHTETPaJIBIK TeHICYIepIi
HIBIFapy OApBICHIHIA OHTBI
JKYHeNel i, OHbIH MTOPMEH/ILTITIH
apTTHIpYFa KKETTI o/ticTep i
KOJIIaHaIbl;

- HHTETPaJIIbIK TEHACYIIEP
OOMBIHIITA MaceIeNIepl TaJlaar
YKOHE CHHTE3 jKacay apKbUIbI
IHIeIIei;

- 931HiH Oonamax
MaMaH/IbIFBIHBIH 9JICYMETTIK
MaHBI3ALUILIFBIH CE31HE], KOCION
KBI3METTI OpBIHJIAY YILIH KOFaphI
MOTHBALUsIFa KOJI )KeTKi3eni./

- CIOCOOHOCTh CAMOCTOSTENILHO
npruoOpeTaTh HOBbIE 3HAHHS 110
UHTEIpaJIbHBIM YPABHCHUAM U
UCIIOJIb30BaTh UX B CBOCH
npodeccuoHaTbHOM
JIeSTelIbHOCTH;

- CHIOCOOHOCTB K IPUMEHEHHUIO
JIOTMYECKOT0 U KPUTHYECKOT O
MBILUICHUS U1 PEILCHUS
npooiieM;

- ClIOCOOHOCTD K IPUMEHEHHUIO
npoeccroHaNbHON 3HAHUI U
YMEHHUI Ha MPAKTUKE;

- OCO3HaBaTh COLHAIBHYIO
3HaYMMOCTb CBOEH OyayIei
npoeccruu, UMETh BHICOKYIO
MOTHBALUIO K BBHIIOJIHEHUIO
npoeCcCrOoHANTBLHON
JeATEIbHOCTH; -
CIOCOOHOCTH UCTIONB30BAThH
OCHOBHBIE 3aKOHBI €CTECTBEHHO
HAaY4YHBIX JHUCLIUILIAH B
npoeCcCrOoHAILHON
JEATEeIbHOCTH, IPUMEHSATh
METO/IbI MaTeMaTHIECKOT O
aHaIM3a U MOACIUPOBAHUS,
TEOPETHYECKOTO 1
IKCIIEPUMEHTAIBHOT O




Marematu
KaHbI
OKBITYIBIH
aaicreMeni
K xKyiieci/
Meronnue
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cHUcTeEMA
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e/
Methodical
System of
Teaching
Mathemati
cs

MOAZ

MSOM

MSTM
5206

HCCIICTOBaHMS./

Knowledge:

- the ability to independently
acquire new knowledge on
integral equations and use them in
their professional activities;
Ability
- the ability to use logical and
critical thinking to solve
problems; - ability to apply
professional knowledge and skills
in practice; - be aware of the
social significance of their future
profession, have a high
motivation to perform
professional activities;

Skills:

- the ability to use the basic laws
of natural Sciences in
professional activities, apply the
methods of mathematical analysis
and modeling, theoretical and
experimental research

IIpepexBusutTep:
WHTerpannupix
orepaTopIap
TEOpUsIChIHA Kipiciie
ITocTpexkBusuTTeEp:
[exrik ecenTepui
IHICIIY/IIH 3aMaHayn
CaHJIBIK dJ1icTepi/

IIpepexkBu3uTHIL:
Benenus B Teopuro
MHTETPATbHBIX
OIepaTopoB
ITocTpexkBU3UTHI:
CoBpeMeHHBIE
YHCIIEHHBIE METOIBI
peIIeHus KpaeBbIX
3amay/

Prerequisites:

Makcartbl: Teopusulblk  KoHE
KOJaHBIMIbI MaTeMaTUKaHbI
3epITey KYpaJIapbIHbIH KOpbIHA
E€HIeH (hyHKIIMOHAIITHIK
aHaJM3/1iH HEeri3r YFhIMIapbl MEH
KaFuanapbiH GagHmay,
(hyHKIIOHAITHIK aHau3
eCenTepiH  Mielmy  dJicTepiH
yipery.

Masmynsrl: beiine. VHBEKTHBTI,
CIODBEKMBTI  KOHE  OMEKTHBTI
Oetinenep. Beiinenep
KOMIIO3HUIUSICEI. Kemmyiuenep
MeH OelHenmepaiH AEeKapTTHIK
keOemTinmici./
Henb:npuMeHeHus METOL 0B
(hYHKIIMOHABHOTO aHallu3a Mpu
HCCIEN0BaHUU 3a1a4 init:
CIEKTPaJIbHBII aHaIu3
CaMOCOTPSDKEHHBIX OMEPaTOPOB.

Binimi: 3amanayn TeopusITBIK
JKOHE KOJgaHOaIbl
MaTeMaTHKaHbIH aHAJTUTHKAJIBIK
apceHasbIHa KipeTiH MOHHIH
HETI3r1 TYCIHIKTEpiH OLIe/I.
Jarapicel:nepOec KoHe HAKTHI
JKaFJalbIHIAFb! (PYHKIIMOHAIIIBI
AQHAIUTHKAIIBIK KO3KapacThl Ol
eJIeriHeH OTKI3iII, KaJIIbI
TYKBIPBIMIAMAChIH UTepei.
Binikriniri: beline. TubekTHBTI,
CIOPBEKUBTI JKOHE OMEKTHUBTI
Getinenep. beitnenep
KoMIo3unuscel. Kenmymenep
MeH OeifHenepaiH AeKapTThIK
KeOeHTiHIICIH MeHTepeTi./
Kysiperriniri: oky-Topbue
JKYMBICBIHBIH YAEpici MeH
HOTIDKEIEPiH Tanaay, Oaranay
JKOHE Ty3ere Oimy/




Introduction to the
theory of integral
operators
Post-requisites: Modern
numerical methods for
solving boundary value
problems

Conepxanue: CrexTpanbHbIi
aHaJ3 CaMOCOIIPSKEHHBIX
OMepaTopoB. Komnoszunus
orobpakeHuii/

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 mappings

3HaTh: MPUMCHCHUC METOda
CHeKT‘paJ’ILHbe/'I aHallu3
CaMOCOIIPSKCHHBIX OIICPATOPOB
YMeHHe: C eIUHBIX
(I)YHKIII/IOHaJII)HO-aHaJII/ITI/I‘{eCKI/IX
HO3I/ILII/Iﬁ TNEPCOCMBICIINTH
HU3BECTHLIC €EMY B YaCTHBIX U
KOHKPETHBIX ClIydasaX IMOHATUA,
NPUHIUIEL, (aKTHl B YCBOUTH UX
HauOosee obIre GOopMYITHPOBKH.
Hasbikn: OToOpakeHUsIMH.
I/IH’LGKTI/IBHLIM, CIOPBEKTUBHBIM U
OMBEKTUBHBIM OTOOPAKEHHEM.
KOMHOSI/IL{I/IHMI/I 0T06pa)KeHI/IH.
ﬂeKapTOBLIM MMPON3BEACHUEM
MHOYKECTB U OTOOpaskeHUit./
KOM]’leTeHHI/lﬂ: YMEHUL
AHAJIM3UPOBATh, OLICHUBATH U
KOPPEKTUPOBATH IIPOLIECC U
pe3ynbTar y4eOHo-
BOCIIUTATEILHOMN NeATENBHOCTH [
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
analyze , evaluate and adjust the
process and results of educational
activities

MekTrenTer
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Y
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30/0/30/1
2.5/22.5

IIpepexBuzurrep:
WHrerpanipik

Makcater:  AuddepeHmanapk
OIepaTopIIapablH HeTi3Ti

Binimi: muddepernmanapk
Teeyep TEOPHUACHIHBIH HETI3T1




BIKTUMAJI
BIKTAp
TEOPHSICHI
MeH
MaTeMaTHK
aJIbIK
CTATUCTUK
a
3JIEMEHTTE
pi/
DJIEMEHTHI
TeopHu
BEPOSITHOC
Tl u
MaTeMaTh4
€CKO
CTATUCTHUK
U B 1IKOJ€E/
Elements
of
Probability
Theory an
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TK/
KB/
EC

ETVM
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omneparopJiap
TEOpHUsIChIHA Kipictie
HOCTpeKBI/ISI/ITTep
CuHrynspisl ecentepi
ISy IiH
ACHUMIITOTHKAJIBIK
omicrepi/
IIpepexBu3UTHI:
BBenenus B Teoputo
HWHTErpaJIbHbIX
ornepaTopoB
HOCTpeKBI/BI/ITLII
ACHMITOTHYECKHUE
METO/Abl PCHICHUSA
CHHT'YJIIPHO-
BO3MYIIIEHHBIX 3a1au/
Prerequisites:
Introduction to the
theory of integral
operators
Post-requisites:
Asymptotic methods for
solving singularly
perturbed problems

OeitHeciH xoHe OacThl 9JicTepiH

KapacTbIpa OTBIPHITI,
MarucTpaHTTap. bl
T(hepeHITHATITBIK
OIepaTopJIapibIH HeTi3ri
YFBIMIApBl  MEH UIesuIapbIMEeH
TaHBICTBIPY.

Ma3smyHBI: Barnapnamara

EBKITHIT KeHICTITIHIECTI KUCBIKTap
MeH Oerrep TEeOpHUsCHl IKOHE
TOMOJIOTUSIHBIH HETi3ri
TYCIHIKTEDI, KenOeHHEeTKTer1
TEH30pJIBIK ~Taljay, PumanmpIK
reoMeTpus dneMeHTTepi; ChIPTKBI
TU(GGEpeHIMANIBIK — TYpPJCPIiH
OacTamkpl TeOpHsUIAphl  CHE.
Ocpbiran opaii, 0acTbl MIiHJACTIHE,
MIOHHIH HETi3ri TYCIHIKTEpiH arry
MYMKIHIKTEp1 KOHE
MarucTpaHTTapra YHUpETy >KOoHE
YFBIH/IBIPY JKaTabl./

Lens: Onwmpasick Ha METOAbI U

HATJISIIHbIE o0pa3ssl
i depeHnanTbHbIX

OIIepaTopOB, BBECTH
MarucTpaHTOB B 00J1acTh

OCHOBHBIX TIOHATHH W HIEH
i depeHInanbHbIX  OIEepPTOPOB.
[Mporpamma Bkitodaer B ceOs
TEOPUIO KPUBBIX M MOBEPXHOCTEN
B TIPOCTPAHCTBE, TAK U OCHOBHBIE
TIOHSATHUST TOIOJIOTHM, TEH30pPHBII
aHaIIM3 Ha  MHOr00Opa3msix,
3JIEMEHTHI PUMaHOBOM
TEOMETPUH,  Hadaja  TEOpHHU
BHEIIHUX  Tu(QepeHnrnatbHbIX
hopm. Copnepxanue:
Meton ®@ypre. IIpeobpaszoBanme
Dypre. OOpaTtHBIE ~ 3a7adm.
Meton T'anepkuHa. Merton
ciraboit aTmp OKCUMAIINH.
OrniepatopHsie ypaBHEHUSL./

Purpose: Based on the methods

TYCIiHITIH Oiiei;

JaFrapIchl: TCHICYIIH PETiH,
TEHJIeyep KYHECiHIH PeTiH
AHBIKTAWIbI; YKAJIIIbI XKoHe Jiepoec
HISHIIMiH Ta0abI;
Binikriniri:uaterpans
KUCBIKTAP/IbI, aJIFaIlIKbl
HHTErpaabsl MeHrepeni./
Kyziperrianiri: oxy-ropoue
KYMBICBIHBIH YIepici MeH
HOTIDKEIIEPiH Taljay, baranay
XKOHE Ty3ere Oimy/

3nanmus: MccrnenoBanue
CMEKTPaJBbHBIX XapaKTEPUCTHK
JIMHEMHBIX ONEPATOPOB:
T€OMETPUH CIIEKTPa U €ro
OCHOBHBIX 4aCTE€H, CIIEKTPaIbHOU
KpaTHOCTH, aCUMIITOTUKU
COOCTBEHHBIX 3HAUCHHI.
YMmenus: Pemath 3a1aum,
CBS3aHHBIC C

i depeHnmanbHpIME
orepaTopami.

Haspiku: O ponn

i depeHnanbHbIX ONepaTopoB
B 3aJ]a4yax €CTECTBO3HAHUS; O
COOCTBEHHBIX (DYHKIUSIX./
Komnerenuusi: ymeHus
aHAJIM3UPOBATH, OLICHUBATDH U
KOPPEKTHPOBATH IPOLIECC U
pe3ysbTar y4eOHo-
BOCIIUTATEIBHON e TENbHOCTH /
Knowledge: Investigation of
spectral characteristics of linear
operators: geometry of the
spectrum and its main parts,
spectral multiplicity, asymptotics
of eigenvalues.

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

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

IIpepexBusutTep:
CBI3BIKTBIK
JTudhepeHITHATIBIK
oreparopiap
TEOpUsIChbIHA Kipiciie
IloctpekBusurrep:
Kongan6asl MEKTiK
ecenrep/
IIpepexBU3UTHI:
BBenenus B Teoputo
JIMHEUHBIX
mddepeHInanTBHBIX
OIepaTopoB
ITocTpexkBU3UTHI:
IIpuknanHble KpaeBble
3amayn/
Prerequisites:
Introductions to the
theory of linear
differential operators
Post-requisites: Applied
boundary value
problems

Makcatbl:  bepinren  moHHIH

Heri3rici MEHIIIKTI JKOHE
MEHIIIIKTI  e€MeC  HHTerpaimap.
OnapsiH KOMeriMeH

TEeXHUKAJarbl, SKOHOMMKAJAFbI
JKOHE Oacka o0JIBICTapJaF b
TaOWFaT 3aHgapbl CHAKTBHL TYpIi
ypaicrepii, e3repictepii eHuey
OOJIBIIT TAOBUIAIEL.

Ma3smynbl: Teopema @Pparmen-
Jlunpmened Tteopemacel. BytiH
(yHKUMSIHBL TOMEHHEH Oaranay.
Buman Teopemachbl. AHBIKTaJFaH
per JKoHEe OHBIH KaCHEeTTepi.
Taiinep KOdpPUIMEHTI apKbUIBI
OyTiH ¢QyHKIMATAp THII MEH
peTin aHBIKTAy YIIiH
thopmymnanap. AKBIPIBI KaTapIblH
OyTiH ¢yHKIMATApEL. Jopexemnik
Katap KO(D(GUIMEHTI apKbUIBI
OyTiH ¢QyHKIMATAp THII MEH
peTiH aHBIKTAY YIIiH
hopmynanap. byTia QyHKIHSHBIH
HOJepi MEH ocyi apachIHAAFrbl
Oaitnanpic. MeHceH (opMynachl.
AKBIpIBI perTi OyTiH

Binimi: xaii tuddepennmanapix
TEHJIeYJIep TEOPHSCHIHBIH HETi3T1
TYCIHITIH Oiemi.

JlaFabIchl: TEHACY/IIH PETiH,
TEHJIEY KYHECIHIH peTiH aHbIKTai
ajyaJipl, KaJIbI XKoHEe Aepodec
HIeIiMIepiH Tababl.
Binikriniri: GipkaibInTs
Y31TiCCI3M1KTI, MHTErPaJI/IbIK
KUCBIKTBI, UHTEIPAJI/IbI
MeHrepezi./

Kyziperriuiri: oky-ropoue
JKYMBICBIHBIH YIepici MeH
HOTWXKENEPIH Tajnay, baranay
JKoHE Ty3ete Oiy/

3HaHHUA: OCHOBHBIE ITOHATHS
TEOpUHU OOBIKHOBEHHBIX
JddepeHInanbHpIX ypaBHEHUI.
YMenusi: onpeaessith HopsaoK
YpaBHEHUS, TIOPSIIOK CUCTEMbI
ypaBHEHHI; HAXOIUTH 0o0IIee 1
YACTHOE PEIICHHUS.

HaBbIku: MpOU3BOIBHBIMU
MOCTOSIHHBIX, HHTETPATbHBIX
KPHBBIX, TIEPBBIX MHTETpaiax./
KomnereHnuusi: yMeHus




(yHKISITapAbIH HOJI/epi.
Bepinren  nennmepmeri  OyTiH
(yHKIHSIIapABI TYPFBI3Y.
AKBIpIBI perTi OyTiH

(yHKISIIApABl  KIKTEY Typajbl
Anamap Teopemacsl.

Bopens Teopemachl. A - aKbIpJIbI
perti  OyTiH  (yHKIMSIIapAbIH
HYKTeCi. DKCITOHCHITHAJIBI THIITI
OyTiH (yHKIMSITApIBIH
aHBIKTAMachl MEH MbICAJIIaphl.
OKCHOHEHIMANBl THNTI OYTiH
(hyHKIMSIIap YIIIH MHTETPANIBIK
KOpCEeTKIITep. DKCIOHEHIINAIIIbI
tanTi  OyTiH  QyHKIMsIIapAbIH
OCyiHIH HWHIMKAaTPUCCACHl IKOHE
onapablH Kacuertepi.  TybIHABI
ecyiHiH MHIUKAaTPUCCACHL.
AMannmapasl  ecentey  Typajibl
TYCIHIK. AKBIpIBI perti OyTiH
(dyHKIMSITApIBI TOMEHHEH
Oaranay. /

Lenb:  oOyueHus IAaHHOM
JUCLMIUIMHBL ABJIAIOTCS TPEXAe
BCETO COOCTBEHHbBIE u
HecobcTBeHHbIe HHTErpanbl. C ux
ITOMOIILFO MOTYT OBITH
cOpMyaHpOBaHBl KaK 3aKOHEI
HPHUPOIBI, TaK M Pa3sHOOOpa3HbIE
IPOLIECCHl,  NPOMCXOISALINE B
TEXHUKE, SKOHOMHKE M JPYruX
00macTsX.

Conepxanue: Bsenenmue.
Teopema ®parmena-Jlunneneda.
Or1eHka LEJION dhyHKIIH
KOHEYHOI0  IOpsiAKa  CHU3Y.
Teopema Bumana. YTOuHEHHbBIN
MOpPSIOK M €ro  CBOMCTBA.
DopMynabl s HaXOKACHHUS
HOpsi/IKa M THIA LEeNoi (QyHKIMU
uepe3 ee TEUIEPOBCKUE
K03 (ppurmeHTHI. Hemnpre
(YHKIMHM KOHEYHOTO TOpsiiKa U

AHAJIM3UPOBATh, OLICHUBATH U
KOPPEKTHUPOBATH MPOIECC U
pe3ynbTar yaeOHo-
BOCITUTATEILHOH ACATCIIBHOCTH /
Knowledge: basic concepts of the
theory of ordinary differential
equations.

Ability: to determine the order of
the equation, the order of the
system of equations; to find
General and particular solutions.
Skills: arbitrary constants,
integral curves, first integrals.
Competence: the ability to
analyze , evaluate and adjust the
process and results of educational
activities




tuma. HaxoxzneHwe mnopsaka u
THMa nenod  QyHKOMM — depe3
KO3 HUINECHTHI CTETIEHHOT 0
psna. CBsi3b  MeXAy PpOCTOM
1nenod (QYHKIMH M ee HYJSIMH.
®opmyna Hencena. Hynu nenoit
(yHKIIMM  KOHEYHOTO  TIOpsi/IKa.
[ToctpoeHne menoir (QyHKIMH C
3alaHHBIMU  HyIsSIMH.  Teopema
Anamapa O pa3OXKEHUU IIeNIoN
(DyHKIIMM KOHEYHOTO MopsiIKa B

BHJIC 0OCCKOHEYHOT 0
npousBenenus. Teopema bopens.
A-Touku 1enon dyHKIMH
KOHEYHOT'O MOpsIIKA.

OnpezeneHre U MpUMEPHI LENbIX
byHKIMI 3KCITOHEHIIHATBLHOTO
TUIA. DBBIMyKIbIE MHOXECTBA.
OmnopHast (QyHKIMS BBIIYKIOTO
MHOXKECTBA. WNuTerpanbHbie
MpEaACTaBJICHUA JJIs1 HEeJIbIX
(yHKIMHA ~ DKCIIOHEHIHMAILHOTO
tina.  Munukarpucca  pocra
LEeJIoN hyHKIIH
OKCIIOHCHIHAJIBHOI'O THIIA U €€
cBoiicTBa. IMHaukarpucca pocra
MIPOU3BOIHOM. IToustue 00
OIIE€pallMOHHOM HCYUCIICHUH. O
HEKOTOPBIX OLEHKax CHU3Y I
LEBIX (byHKuI/H‘/'I KOHEYHOI'0
nopsika/

Objective: learning of this
discipline are first of all proper
and improper integrals. With their
help can be formulated as the
laws of nature, and a variety of
processes taking place in
technology, Economics and other
areas.

Contents: Introduction. Theorem
of Fragments of lindelefa.
Evaluation of entire functions of
finite order from the bottom.




Theorem of Wiman. The
procedure and its properties.
Formulas for finding the order
and type of an integer function
through its Taylor coefficients.
Integer functions of finite order
and type. Finding the order and
type of the whole function
through the coefficients of the
power series. The relationship
between the growth of an entire
function and its zeros. Jensen's
Formula. The zeros of an entire
function  of  finite  order.
Construction of an integer
function with given  zeros.
Hadamard's the orem on the
decomposition of an integer
function of finite order in the
form of an infinite product.
Borel's The orem. A-points of
entire functions of finite order.
Definition and examples of
integer functions of exponential
type. Convex set. Support
function of a convex set. Integral
representations  for integer
functions of exponential type.
Growth indicatrix of an integer
function of exponential type and
its properties. Indicatrix  of
derivative growth. The concept of
operational calculus. On some
lower bounds for integer
functions of finite order
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[Ipuknannas
MaTeMaTukKka u
OCHOBBI
HUHTCTrpAJIbHBIX
ypaBHEHUI/
Applied
Scientific
Mathematics
and
Fundamentals
of Integral
Equations

Theory of
Difference
Boundary
Value
Problems

IIpepexBU3UTHI:
MaremaTudeckuit
aHaJIu3 Ha
MHOr000pasusix u
CTOXAaCTHYECKUH aHAIN3
HOCTpeKBI/IBI/ITLII
Hayuno
HCCIICA0BATCIIbCKasA
pabora/

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

Oury 6ombin TadbuTagel. CoHmaii-
aK, TaHBIM YpIiciHae maina
GonaTeIH T depeHnmanIbK
TeHIeyaepIi KOMIBIOTEP/IiH
KOMETIMEH IIENIYAiH eCcenTey
ANTOPUTMIEPIH KYPHII, KOJJaHa
Oimyre maiibiHnay. IlpaxTukanbik
iC OpeKeTiHIe MaTeMaTHKAaJIbIK

MOJICITBACYIIH KOMeriMeH
IIEIHAWEI QJIEMHIH
3aHBUTBIKTApbIHA naiiganaHa
oiy.

Lenp: aucHMIUIMHA — SIBIISIETCS
W3y4eHUE METOJIOB  pelIeHUs
mddepeHnnanbHbIX  ypaBHEHUH
MEPBOr0 M BTOPOTO TIOPSAKOB,
YHCIIEHHOE PELICHUE TaKuX 3a/ad
Hu celyac MOTJIONIAET
3HAYUTEIIbHYIO 4aCTh MAallIMHHOI'O
BpPEMEHH, MPEI0CTaBISIEMOr0
coBpeMeHHbBIMH DOBM,  meTosb
pemerns  3amaun Komm ¢
pa3NuYHON CTENEeHH TOYHOCTH,
OIpe/IeIEHNE MOrPEIIHOCTH ITHUX
MetonoB  (Metomel  Diinepa,
Pynre-Kyrra, Apmamca, Munna,
HEMU3BECTHBIX  KO3(D(UIMEHTOB).
C  uHCIEHHBIMH  METOJAaMHU
pemieHus Kak  OOBIKHOBEHHBIX
muddepeHInanbHBIX YpaBHEHHH,
TaK ¥ YpPaBHEHMH B YaCTHBIX
MPOU3BOJHBIX, XOTSI B OCHOBHOM
MBI  COCPEAOTOYMBAEM  HAIle
BHIUMaHHE Ha OOBIKHOBEHHBIX
I pepeHInaATbHBIX YPaBHEHUSIX
U 0cOOEHHO HA  pEIICHHHU
KpaeBbIX 3a7ad JUId  TakKUX
YpaBHEHHUH.

Conepxanwue: YuciaeHHoe
pemieHne  MeTomoM  Diinepa.
IMocranoBka/

Purpose: the discipline is the
study of methods for solving

JKYBIKTAII HICIIY KOHE 3ePTTeY
YIIiH MaTeMaTHKAHbIH
TEOPHSUTBIK OLTIMIEPiH
KOJIJIaHY/Ibl YHDETY;
Binixriniri: Xait

(G hepeHIMATIBIK TCHICYICPIi
KOMIIBIOTEP/Ii Mai1amaHbI
JKYBIKTAIT IIEITY YIIiH JKYbIK
oicTepi mainanana oiry
ICKEpJIITiH KaJIbINTAaCThIPY;
Ja¥apichl: MarucTpaHTThI
KOMBUTFAH €CEITi MIelry
OaphICHIHA JKYBIKTAIT Iy TiH
THIMJI TOCUTICPIH TaH/ayFa,
OPTYPJIi 9JliCTEpMEH alIbIHFaH
€CEITiH HOTWXKeNepiH
canbICThIpyFa yipety. XybikTay
SMiCiHIH KaTemiriH Oaranaypl,
OPHBIKTBIIBIKKA 3€PTTEY/II,
OepinreH MOIiKTI TaHAAY b
JKOHE aJIbIHFaH HOTIDKeep i
Tanaan Oyl MeHrepyi Tuic.
Kyziperriuiri: oky-ropoue
YKYMBICBIHBIH YJepici MeH
HOTWKENEPIH Tajnjay, baranay
KOHe Ty3ere Oinry/

3nanus: merozsl pemenus Oy
MIEPBOT'0 M BTOPOTO TOPSIIKOB.
YMeHusi: UcIonb30BaTh
BapHAIMOHHbBIC METO/IbI TIPH
peLIeHUH MPUKIIAIHBIX 3a/1a4.
peliaTh YUCACHHBIMH METOJIAMU
OOBIKHOBEHHEIE
muddepeHnnansHpie ypaBHEHHs
U COCTABIISITh POrPaMMy JUIst
pemerns Ha OBM. Onpenenuts
MOTPEIIHOCTH METO/IOB PELICHUS,
OIPE/ICUTh CTENEHH TOYHOCTH.
HaBbiku: 3HaHUSAMU IPU
HCCIIE/IOBAaHUH U PEIICHUU
KOHKPETHBIX OOBIKHOBEHHBIX
Qg pepeHInATPHBIX YpaBHCHUH
M CHCTEM, BCTPEUAIOIUXCS B
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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 Cauchy problem with
varying degrees of accuracy,
determining the error of these
methods (Euler, Runge-Kutta,
Adams, Milne, 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.
Production

Pa3JINYHbIX o0acTsax
€CTCCTBO3HAHUA, U C IIOMOIIBIO
JTHX 3HAHUHA OnpeacImThb
MOrpeIIHOCTHU TPUMCHACMBIX
YHCJICHHBIX METOAOB PCUICHUA
ony./

Komnerenmmsi: ymeHus
AHAJIM3UpPOBATh, OLICHUBATH U
KOPPEKTUPOBATH MPOLIECC U
pe3yabTaT y4eOHo-
BOCITUTATEILHON ACATCIIBHOCTHU /
Knowledge: methods for solving
first and second order odes.
Ability: use variational methods
in solving applied problems. to
solve ordinary differential
equations by numerical methods
and to make the program for the
solution on the computer.
Determine the error of the
solution methods to determine the
degree of accuracy.

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

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

IIpepexBuzurrep:
OmnepaToprapapH
CIIEKTPaIIIbI
TEOPHUSACHIHBIH
3JIeMEHTTepi
ITocTpexkBusuTTEp
Huccepranusuibik
JKYMBIC/
IIpepeKkBU3UTHI:

Makcartsr: MarucrpaHnrrapra
TG depeHITHATIBIK
TeHIeYAePIiH HET13T1
TYCiHIKTepiH, AuddepeHITnaIIbIK
TEHIEYIepAl IIenry >KOJIJapbiH
JKOHE HET13T1 KaFuanapbiH
yipery.

Masmynsl:  I3genminmi  pyHKIHS
KaTBICIANUTBIH

Binimi: xait quddepenman bk
TEHIeyep TCOPUACHIHBIH HET13T1
TYCIHITIH YipeHeni.

Jarapichl: TEHOCYIIH PETiH,
TEHJIeY KYHECIHIH PeTiH
AHBIKTAII, JKaJIIIbI XKOHE Jiepoec
mIenTiMaepia Tabasl.
BinmikTiairi: 6ipranbimTer
Y3UTICCI3/MIKTI, MHTETPAILIABIK




3amad/
Methods
for Solving
Extremal
Problems

DJIeMEHTBI
CIEKTPaJIbHON TEOpUU
OIepaTopoB
HOCTpeKBI/ISI/ITLII
Huccepranionsas
pabora/

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

TUGPEpeHIUANIBIK — TCHACYIIH
JKanmbel mentiMin 1ady. bepinren
HYKTEJICH OTETIH WHTETPaJIIbIK
KHUCBIKTBI Oeminm amy. Toyenci3
alHBIMAJIBI KaTbICIIAUTHIH
TUGGEpeHIMANIBIK — TCHACYIIH
Kb HICTTIMIiH Taly.
AMHBIMaNBUIAPBI 2KBIPATHUIATHIH
TG GepeHIAANIBIK — TSHACYJIEP.
biprekti  Tewmeynepai  mermy.
CBIBBIKTBI  TEHJAEYIIH  JKaJIIbI
IETTIMi. bepnymu
Tenzeyi. TonbIK
muddepeHnuansl  TeHACYIep.
WuTerpanipik KOOSHTKIII. N PETTi
TYBIHJIbIFA KATBICTHI IICIIUICTIH
TeHaey. biprekTi kanmeliama
TEHJIEYy. n-perTi OipTeKTi
CBI3BIKTBI TeHZEY bipTekTi emec
TeH}Iey}li AHbIKTaJIMaraH
K03 duIMEHTTED oniciMeH
HIenry. Ounepain  OiprekTi
CBI3BIKTBI TeHaeysepi. ChI3BIKTHI
TEHJICY/IIH PETiH TOMEHIIETY.
Lens:@opmupoBanue y
MarucTpaHTOB 3HaHUI
TEPMHHOJIOTMU M OCHOBHBIX
noHsATHt  uddepeHIraIbHbIX
YpaBHEHUH, OCHOBHBIX
NPUHIUIIOB ¥ TOIXOIOB K
pemienno  auddepeHnInanbHbIX
YpaBHEHHUI. Conepxanue:
Teopema Komm. 3amaua Kormm.
Teopema  cyliecTBOBaHUS U
€/IMHCTBEHHOCTH peteHus
3a1a4n Kommn. YcnoBue
Jlmmmmma.  JTuddepeHnnanpHbie
yYpaBHEHHsI TEPBOrO  TOPSIKA,
paspeleHHbIe OTHOCHTEIILHO
MIPOU3BOAHOM. JIunelinsie
muddepeHInanbHbIe  YpaBHEHUS
N-oro Mopsiika C MEPEMEHHBIMH
koo dummenramu.  JluneliHpie

KUCBIKTBI, UHTCI'PpAJIIbl
MEHTepeIi.

Kyziperriniri: oxy-ropoue
JKYMBICBIHBIH YJIepici MeH
HOTIDKEIIEPiH Taay, Oaranay
*kKoHe Ty3ere Oiny/

3HaHusA: OCHOBHLIE IIOHATHS
TCOpUU OOBIKHOBEHHBIX
nmuddepeHInanbHbIX ypaBHEHUH.
YMmenus: OIMpeacIAThL HOPAAOK
YpaBHCHUS, TOPATOK CUCTEMBI
YpaBHEHHI; HAXOIUTh 00IIee U
YaCTHOC PCHICHUAA.

HaBpikn: IMPON3BOJIbHBIMU
TMOCTOAHHBIX, HHTEI'PAJIbHBIX
KPHUBBIX, IEPBBIX HHTErpaiax./
KomnereHnusi: ymeHus
AHAJIM3UPOBATh, OLICHUBATH U
KOPPEKTUPOBATH IIPOLIECC U
pe3ynbTar y4eOHo-
BOCIIUTATEILHOMN AEATENBHOCTH [
Knowledge: basic concepts of the
theory of ordinary differential
equations.

Ability: to determine the order of
the equation, the order of the
system of equations; to find
General and particular solutions.
Skills: arbitrary constants,
integral curves, first integrals.
Competence: the ability to
analyze , evaluate and adjust the
process and results of educational
activities




middepeHnmansHple  ypaBHEHUS
C IIOCTOSIHHBIMHU
ko3 durmenramMmu.  YpaBHEHUS
Oilinepa. Pa3sHocTHBIE ypaBHEHUS.
Cucrempl  auddepeHIaIbHbIX
ypaBHEHHUH. [Monoxenus
paBHOBECHS. Knaccudukanms
THIIOB ITOJOXKCHHUH PaBHOBCCHUL
aBTOHOMHEBIX CHCTEM JIMHEHHBIX
muddepeHnnanbHbIX  ypaBHEHUH
BTOPOTO NopsKa. /

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.

CBI3BIKTBIK
HHTETpa
BIK
TEHJEYIIep
Il Trenry
omicrepi/
Mertonabl

KIl/
Ty
PD

TK/
KB/
EC

SITSh
Al
MRLI
u/
MSLIE
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IIpepexsBusutrep: byTtin
dhyHKUMATAP
ITocTpexkBusuTTEp:
FBUIBIMU 3€PTTEY
JKYMBICBHI/
IIpepexBuzutsl: Llensie

dhyHKIIIN

Makcatsbl — KJIACCUKAJIBIK
T depeHITHaIIBIK

TEOMETPUSHBIH ~ OMiCTepl  MEH
KOPHEKUTIKTepTe CYHEeHE OTHIPHII,
MaruCTpaHTTaPIbI Kazipri
T hepeHITHATIBIK

TEOMETPUSIHBIH HETI3T1

BistiMi: KMCBIK, KHCBIKTBIK YKOHE
IIMPATy TYCIHIKTEPiH, KUCBHIKTap
TEOPHSICHIHBIH HET13T1
TEOpEeMachH, OeTTep TYCIHITiH
JKOHE OHBIH CHITaTTaAMAaCHIH,
OipiHIII XKoHE eKiHIII KBaJPaTTHIK
(dhopManapipl, rayCThIK JKOHE




peleHus
JIMHEWHBIX
HUHTErpaJib
HBbIX
ypaBHEHUN
/

Methods
for Solving
Linear
Integral
Equations

HOCTpeKBI/ISI/ITLII
FBUIBIMU 3€PTIEY
KYMBICEI/
Prerequisites:
Mathematical analys,
Differential equations
Postrequest: Research
work

TYCIHIKTEMenepin TaHBICTBIPY
Oombim TaObuTanel.  barmaprmama
SBKJIMIT KCHICTITIHAC KHCHIKTap
MeH OeTTepIiH TeOopHsIChIMEH
Oipre, TOIONOTUSHBIH  HETI3Ti
TYCIHIKTEpiH, KemnOeiHeneperi
TEH30PJIBIK TaJIAay/ bl MEH PUMaH
TEOMETPHSCHIHBIH 3JIEMEHTTEPIH,
CBIPTKBI i depeHnmanapK
dhopmaap OacTankpl
TEOPHSICHIHBIH HETI3JIepiH
kamtuapl. Con ceben OolbIHIIA
OKY/JIbIH MIHZIETI HETi3ri
TYCIHIKTEpi TOJBIK AaIIbIl JKOHE
oJap/ibl MarucTpaHTTapra JyphiC
TYCIHIIPY eTe Kaxer.
MasmyHbl: KHCBIKTap TEOpHUSCHI.
berrep Teopuscel. Tonosnorus

AIIEMEHTTEPI. Kemnbetinenep
TEOPHUSCHIHBIH HETI3r1
TYCIHIKTEDI. Kemnbetineaeri

TEH30PJIBIK TaJaay/

Ilenb: ommpasich Ha METOABI U
HATJISIIHbIE o0pa3ssl
KJIACCUYECKON

i depeHInanbHOI  TeOMeTpHH,
BBECTH [IOKTOPAHTOB B 00JIacTh
OCHOBHBIX TIIOHATHM W WHIeH
COBPEMEHHOI

i depeHnnanbHOil  TeoMeTpHH.
[Iporpamma BKITIOHYaeT B ceds Kak
TEOPUIO KPUBBIX U TIOBEPXHOCTEN
B €BKJIMJIOBOM IPOCTPAHCTBE, TaK
Y OCHOBHBIC TIOHATHSI TOTIOJIOTHH,
TEH30pHBIN aHaIu3 Ha
MHOT000pa3wsiX, SJIEMEHTHI
PUMAHOBOM TIEOMETpHUM, Haydaja
TEOpUu BHEIITHUX
mupdepeHmanpHbx - Gopm. B
CBA3M C OTUM OYEHb Ba)KHOU
3agaden SBJISIETCS o
BO3MOKHOCTH TOJIHOE PAcKpBITHE
OCHOBHBIX TOHATHH IHCIATLTIHBI

opTaiia KUCHIKTBIKTHI OiJIei.
Hdarapicer: quddepeHIanabK
T€OMETPHSI KOHE TOOIOTUSHBIH
HETI3T1 aHBIKTaMAaChIH, KypCThIH
HETI3T1 TeOpEeMaChIHBIH
JIoNIENACHYIH TaKbIIal alaibl.
Bimikriiiri: 6errep
TEOPUSICHIHBIH HET'13T1
TEHJIEYJIEPiH, TOMOIOTUSUTBIK
SKBUBAJICHTTUIIKTI, Au(depen-
LUaJIIBIK KeroenHenepi,
KeIOelHemKTep ()yHKIUSICBIH,
’KaHaMa KEHICTIKTI, )kaHama
OciiHenep i, paHr OCiHECIH
MeHrepesi. /

Kysiperriniri: oky-ropoOue
YKYMBICBIHBIH YJepici MeH
HOTIDKENEpiH Tanjay, Oaranay
KOHe Ty3ere Oiry/

3HaHUA: TOHATUS KPUBOH,
KPUBH3HBI M KPYYICHHUS,
OCHOBHYIO TEOPEMY TEOPUH
KPHBBIX; TIOHSTHS TIOBEPXHOCTH U
€e XapaKTePUCTHUK, TIEPBOM U
BTOpPO#1 KBaJpaTU4HBIX (HopMm,
rayCcCOBOW U CpEJHEN KPUBU3H.
YMeHust: olpeeNsiaTh OCHOBHbIE
i depeHnanbHpIe TeOMETPHH
W TOIOJIOTHH, Pa30upaThes B
JIOKa3aTeIbCTBAX OCHOBHBIX
TEOpeM Kypca.

HaBbIku: OCHOBHBIMU
YpaBHEHHUSIMHU TEOPUU
MOBEPXHOCTEH; TOHATUSIMU
TOIMOJIOTMYECKOr0 MPOCTPAHCTBA
U TOIOJIOTMYECKUX CBOICTB,
TONOJIOrMYECKON
SKBUBAJICHTHOCTH; ITOHSITUSMH
QG GepeHITIPyEeMOro
MHOTro06pasus /
Komnerenuusi: ymeHus
aHAM3UPOBATh, OIICHUBATH U
KOPPEKTHPOBATh MPOILECC U




Jlamnac
TYPJICHIIP
yi )KoHe
OHBIH
KOJIAaHBLT
ybI/
[Ipeobpazo
BaHUE
Jlannaca u
ero
MIpUMEHEH
ue /
Laplace
Transform
ation and
Their
Applicatio
n

LTOK

PLEP/
LTTA
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U OCMBICIICHHOEC YCBOCHHC HUX

JIOKTOPAHTaMH.
Conepxanue: Teopus KpHBBIX.
Teopus MTOBEPXHOCTEH.
DneMeHThI TOTOIOTUH.
OCHOBHBIC ~ TOHATHS ~ TEOPUHU
MHOroo0pasuii. TenzopHbIit
aHaNIu3 Ha  MHOroobGpasus.
PumanoBa METpHKa Ha
MHOroo0pasusi. Buemaue
¢hopmpL./

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.

pe3ynbTar yueOHo-
BOCITUTATEILHOH ACATCIIBHOCTH /
Know: the application of the
method of spectral analysis of
self-adjoint operators.

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

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

IIpepexBusurrep:
MaTeMaTHKaJbIK TaJjay,
i depeHnman bk
TEHJICY, MaTEMaTHKaJIbIK
¢uszuka Tenaeysepi,
CBI3BIKTBI HHTETPAJIIBIK
TeHJeYNepl ey
anicrepi
ITocTpexBusuTTep:
FBUIBIMU 3€PTTEY
JKYMBICHI/
IIpepexkBu3nTHI:
MaTEMaTUYECKUI1
aHaJm3,
muddepeHnIranbHbIe
YpaBHEHHMSI, ypaBHEHHS
MaTEMAaTHYECKON
(hU3HKH, METOITBI
peLIeHUs TMHEUHBIX
WHTETPaTbHBIX
ypaBHEHUH
ITocTpexkBU3UTHL:
HAyJHO —

MakcaThbl: JIOKTOpaHTKa
MHTETPaJIIbIK TYpICHIIpYIEp
JKOHE  ONapiblH  KOJAAHBUTYBI
MIOHIHIH HEri3ri YFhIMJapbIH JKOHE
oJap/ibl ISy IH HETI3r1
aaicTepin KyHreni TYpIe
TYCIHIIPY, KOJJAHBLIYbI KOHIH/IE
JAFIBIHBl KaJIBINTACTHIPY OOJBII
TaOBLIAMBL Wurerpanasix
TYPJICHIIpYAEePIiH
muddepeHnnanapK TeHACYIep Il
JKOHE i depeHnman bk
TEHIeyJep OKYWeCiH  IIemryre
KOJIJaHBLTYBL Wnrerpanusix
TYPACHAIPYACPAIH SIPOCH Opam
TekTec BombTeppaHBIH 2-TEKTi
UHTETPAIIBIK  TEHICYIH JKOHE
Bonsreppansg 2-TeKTi
MHTETPaJIJIBIK TEHZeYIep
XKYHeCiH IIemyre KOJJaHBUIYHL
Jlammmac TypieHZipyi KoHE OHBIH
HHTETPO- g hepeHITHATIBIK
TeHIeyepai menry./

- HHTETpajIbIK TYPICHAIpYIIEp
OOMBIHIIIA )KaHA MATEMATHKAIIBIK
OlTiM anajpl, JaFIbUIaHy XKOHE
oJap/ibl K9ciOn KpI3MeTiH e
KOJaHa bl

- HHTETpaJIIIBIK TYPJCHAIpYIepre
OepisreH ecenTepi HIbIFapy
OapbICBIHIA OWIBI XKYHeneni,
OHBIH MIOPMEH/IUIITTH apTThIPYFa
Ka)eTTi dflicTep il KOJIaHaIbl;

- 3epPTTEYIILIIK KbI3METTI
TaOBICTHI 1CKE achIPaJibl;

- HHTETPAJJIBIK TYPICHAIpYIIEp
MOCEJIECIH TIEMIE ] JTOTUKAIBIK
JKOHE ChIHH OiIayra KOJIJaHa/IbL./
- CITIOCOOHOCTD YUUTHCH,
NpUOOpeTaTh HOBBIC 3HAHMUS,
YMEHHS 110 HHTETPaTbHBIM
npeoOpa3oBaHUAM H
HCIIONB30BaTh UX B
npodeccruoHaIbHOM
JIETENLHOCTH;

- 0CO3HABaTh COIUAIBHYIO




ucciacaoBajaCbCKas
pabora/

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

Hens: JIOKTOpPaHTy J1aTh
OCHOBHBIC IIOHATHUSI U METOJbI UX
pCuICHU 10 «HUHTETrPpaJIbHbIM
npeoOpa3oBaHUSIM u X
NPUMEHEHUSIM» - C(HOPMHUPOBATH
MNpeACTaBJICHUC O MNPHUMCHCHHUU
METOJ0B HHTETrpaJIbHOI'O
npeoOpa3oBaHusl TIPH  PEILICHUU
MpUKIaJHBIX 3aJa4; - Hay4YUTb
JOKTOPAHTOB MIPUMCHATH
TCOPCTUYCCKHUC 3HAaHUsA 1o
MAaTEMaTUKEC Jid pCIICHUA 3a1a4
npodeccroHaTbHOM
JIeSITENbHOCTH./

Purpose: to give the doctoral
student the basic concepts and
methods of their solutions for
"integral  transformations and
their applications" - to form an
idea of the application of methods
of integral transformation in
solving applied problems; - to
teach doctoral students to apply
theoretical knowledge in
mathematics to solve problems of
professional activity.

3HAYMMOCTh CBOCH Oyymiei
po(eccru, NMETh BBICOKYIO
MOTHBaIIUIO K BBIITOJIHECHHUIO
podeccroHaThHOM
JIEeATEIBHOCTH/

- ability to learn, acquire new
knowledge and skills in integral
transformations and use them in
professional activities; - the
ability to use logical and critical
thinking to solve problems; -
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

MM/ MC/ MS
5[
MaremaTukan
BIK O1JTiM
Oepyneri
ipremi
Macenenepi/
AKTyaJbHbIE
pOoOIEMBI
MaTeMaTH4eCK
oro
obpazoBanust/
Actual
Problems of
Mathematics
Education

Beliinmix
MEKTEITET1
reoMeTpHsI
HBIH
TaHIaMal
Bl
Tapayaapsi

N36panHsl
€ TJIaBBI
TEOMETPHUH
JUTSt
pOoGUITBEH
O LIKOJIBI
/

Selected
Chapters

KIl/
Ty
PD

TK/
KB/
EC

BMGT
T/
IGGPS
h/
SChGP
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IIpepexBusutTep:
«Anrebpa»,
«AHAIUTAKAJIBIK
TEOMETPHS JKOHE
TOITOJOT HSI»
ITocTpexBusuTTep:
ApryMeHTi aybITKBIFaH
I pepeHITHATIBIK
TeHIeyIepICPaiH
CIEKTPaIBI
Kacuerrepi./
IIpepexkBu3uTHIL:
«Anrebpa»,
«AHanuTHYECKAs
TEOMETPUS U
TOITOIOTHSI»
ITocTpeKBU3UTHI:

Makcatbl: reOMETPUSIHbI
OeiH/IIK CBIHBINITAP/A OKBITY
Q/liCTeMECIHIH epeKIIeTKTepiH
eckepy. Mekren MaTeMaTHKAChIH
OKBITY/Ia OoJariak MyraaiMaepai
HaKThI O1IIM/IEPMEH CYCHIH/IATY.
MarucTpaHTTHIH OH-6piCiH
JIAMBITY, MEKTEII
OKYILIBUTAPBIHBIH MaTEMaTHKAIIBIK
oiiay KabiNeTiH JaMbBITyJaFrsl ic-
OpeKeTTepiH YHbIMIACTHIPYIbIH
smicrepi MeH opMaTapbIHBIH
JKAIBI ePEeXKENEePiH MEHIEpTY.
I'eoMeTpusIHBIH, TaHIAYITbI
TapaynapblH OCHiHIIK OKBITY
HETIi3/IepiHIe KapacThIpy.

Ienb: TUCUMIUTHHA SIBIISCTCS

Binimi: jka3pIK reOMETPHSIIBIK,
¢burypanapsl 5xoHe
CHIIaTTaMachIMeH, ChI30achIMEH,
OeitHeciMeH OepiieTiH
YILLIOJIIEeM/ i HbICAHapAbI
COMKeCTEeHIIPY.

Binikriairi: ecenTtin mapTs
OoiipIHIIA CHI30aHBI OPBIHIAY,
TeOMETPUSUIBIK (purypanapiasH
©3apaopHaacyblH aHAIU3ACY
JKOHE aKpIpata Oiiy;

Jarapichl: aifHATy IeHeTIepiHiH
KUBUTBICBIH OelHeey )KoHe
KOIDKAKTap.IbIH KUBUIBICYBIH Kypa
6iy. Kypcteig Herisri
TeopeMallapbIH JIIEACY Il
KenTipe Oiry.




Geometry
for Profile
School

CriexTpanbHble
CBOICTBa
TudhepeHIAaTBHBIX
YpaBHEHHH C
OTKJIOHAOIIHUMCA
aprymeHTamu./
Prerequisites: "Algebra”,
"Analytical geometry
and topology»
Post-requisites: Spectral
properties of differential
equations with deviating

M3y4EHUE METOJIOB PEIICHHUS
i depeHnnanbHbIX ypaBHEHUH
TIEPBOT'O ¥ BTOPOT'O MTOPSIIKOB,
YHCIIEHHOE PElIeHNe TaKNuX 3a]a4
U ceiyac Moroniaer
3HAYHUTEIIHHYIO YaCTh MAIIHHHOTO
BPEMEHH, MPEIOCTABISIEMOr0
coBpeMeHHbIMU DBM, MeTonbl
pemienust 3anaun. Komm ¢
pa3NUYHOM CTETIeHN TOYHOCTH,
olpezieNeHe TOrPeuIHOCTH ATHX
MeTonoB (Metoas! Ditnepa,
Pynre-Kyrra, Anamca, Munna,
HEN3BECTHBIX KO3((DUIINEHTOB).
C 4HCIIeHHBIMU METOJIAMH
pelieHus Kak OOBIKHOBEHHBIX

i depeHnnanbHbIX ypaBHEHUH,
TaK U ypaBHeHI/Iﬁ B YaCTHBIX
IMPONU3BOJHBIX, XOTA B OCHOBHOM
MBI COCPEJIOTOUMBAEM Hallle
BHUMAaHUEC Ha O6BIKHOBGHHBIX

i depeHInanbHbIX ypaBHEHUIX
1 OCOOCHHO Ha PeIICHIH
KpaeBbIX 3aJau [yl TAKUX
YpaBHEHHUH.

Copnepxanue: YucneHHoe
pemierre MetonoM Jitnepa.
ITocTaHoBKa 3amaun.
Marematuueckasi MOZIEINb 3a/1a4u.
Hcxonuele nanuele. YucineHHoe
pelIeHre ypaBHEHNSI METOIOM
Oiinepa. YncieHHOE penieHne
ypaBHeHus1 MeTosioM KyHre-
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

Kyziperriniri: oxy-ropoue
JKYMBICBIHBIH YJIepici MeH
HOTIDKEIIEPiH Taay, Oaranay
JKoHE Ty3ere Oiry/

3nanus: Merozs! pemeHust OY
TNEPBOro 1 BTOPOIro mMopAaKOB.
YMeHHs: HCHO0JIb30BaTh
BapruallMOHHBIC METO/IbI IIPH
PCHICHUH IMPUKIIAJHBIX 3a1a4.
peuiaTth YMCJICHHBIMU METOJaMU
OOBIKHOBEHHEIE

i depeHnnanyHple ypaBHEHHS
1 COCTABJIATH IpOrpamMmy Jjisd
pemerns Ha OBM. Onpenenuts
MOrpeIIHOCTU METOAOB PCUICHUS,
ONpeaACINTb CTCIICHU TOYHOCTH.
Hapbiku: 3HaHUSMU IpU
HCCJIICIOBAHUHN 1 PCIICHUN
KOHKPETHBIX 06I>IKHOBGHHI)IX

i depeHInanbHbIX ypaBHEHUI
U CHCTEM, BCTPEYAIOILIUXCS B
pa3NUYHBIX 00JaCTIX
€CTCCTBO3HAHUA, U C IIOMOIIBIO
3TUX 3HAHUM ONPEAEIUTh
TIOIrpCIIHOCTHU MPUMEHSAECMbIX
YUCJICHHBIX METOAOB PCHICHUA
Onv./

Komnerenuusi: ymeHus
AHaJIN3UpPOBaTh, OUCHUBATH U
KOPPEKTUPOBATH IPOLIECC U
pe3ysbTar y4eOHo-
BOCITUTATEIBHON AESITENBHOCTH /
Knowledge: methods for solving
first and second order odes.
Ability: use variational methods
in solving applied problems. to
solve ordinary differential
equations by numerical methods
and to make the program for the
solution on the computer.
Determine the error of the
solution methods to determine the
degree of accuracy.




Maremarn
KaHbI
OKBITYIbIH
TEOPHSACHI
MCH
MpaKTHKaC
BIHBIH
Mocelenep
i/
[Ipobaembr
TEOPHUU U
MPaKTUKHA
npenoaasa
HUA
MaTEMATHUK
u/
Problem of
the Theory
and
Practice of
Teaching
Mathemati

MOTP
M/
PTPPM
PTPT
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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.

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

IIpepexBusutTep:
MaTeMaTHKaJIBIK Tajjay,
i depeHnman bk
TEHJICY, MaTEMaTHKaJIbIK
(uszuka Tenaeysepi,
KOMILIEKC aHBIMAJIbI
(yHKIHSIIAD TEOPHSICHI.
ITocTpexBusuTTep:
MHTETPaJIIbIK
TYPJICHIIpYJIep KoHE
OJ1ap/bIH KOJNJAHBLTYHI,
FBUIBIMU-3EPTTEY
KymbicTap/
IIpepeKkBU3UTHI:
MaTEMaTUYECKUI1
aHaJm3,
muddepeHnIranbHbIe
YpaBHEHHMSI, ypaBHEHHS
MaTEMaTUYECKHUI1
(huznkH, TEOpPHS
(hYHKIIMM KOMITIEKCHOM
MIEPEMEHHOI

MakcaTbl: Herisri yFbIMAapbl MeH
TYCIHIKTEpiH (H3HKa,
MaTeMaThKa XoHe HHpopMaTHKa
caJlaJIapbIH/Ia KUl Ke3JIeceTiH
HErI3ri 9/1icTepi MeH TeHACYJIEPiH
JKOHE OJIAP/Ibl IIEIY TOCUIIEPiH
JKYHeml Typ/ie OKbIN YHpeHy,
TYCIHY JKOHEe KOoJJjaHa Oiiy.
Ma3zmy#sbi: Ocbl oHT
TEOPHUSUIBIK KOHE TIKIPHOEITIK
TYPFBIJAH )KaH-)KAKThI 3ePTTEY,
Tanmay >kKoHe TYCiHY.
Bonbsreppans, @peAronsMHIH
WHTETpaNIBIK TeHICYIePiHIH
HETI3Ti TEOPMSICHIH MEHIepYTe,
HETI3Ti TeHACYEPiH MICIIyaiH
dmicTepiH YHpeHyre
JaFIpUTaHAnbl. AJFaH OlmiMaepiH
O31HIH KOC10M KBI3METIHIE
KoaHa 6imy./

Tens:

- YCBOUTh OCHOBHBIE TIOHSTHSI U

- HHTETpajIbIK TEHACYJIEP
OolbIHIIA O1aiM angaibl,
JIaFIbUIaHy )KAHE OJlapAbl Kacion
KBI3METTE MaiiianaHaibl
KaO1neTTiir;

- HHTETpaJIIbIK TEHACYIEePIi
HIbIFapy OapbICBIH/IA OMJTbI
JKYHemnel i, OHbIH MOPMEHIUTITIH
apTThIpYFa KaXKEeTTI o/iicTepIi
KoJIaHabl/

- CIIOCOOHOCTH CAMOCTOSATEILHO
NpUOOpeTaTh HOBBIC 3HAHUSI 1O
MHTErpajbHBIM YPABHEHUSIM U
HCITOIB30BaTh UX B CBOCH
npoecCroHAIBLHON
NIEATENILHOCTH,

-CII0COOHOCTH K IPUMEHEHUIO
podecCHOHANBHON 3HAHUH U
YMEHHUH Ha MPAKTUKE;

- CITOCOOHOCTH MCIIOIb30BATh
OCHOBHBIE 3aKOHBI €CTECTBEHHO
HAYYHbBIX JAUCIUILUIUH B




CS

HOCTpeKBI/ISI/ITLII
HWHTCrpaJibHbIC
npeoOpa3oBaHus,
Hay4HO —
ucciacaoBajaCbCKas
pabora/

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

METObI PCHICHUSA JIMHEHMHBIX
HMHTCIpaJIbHBIX ypaBHeHI/Iﬁ;

- YMETb NPUMCHATH NOJTYUCHHBIC
TCOPCTUYCCKUC 3HAHUA B
OymyIel meaaroruaecKom
JACATCIBbHOCTH, - l'IpI/IO6peCTI/I
OIIBIT IO PEIICHUIO ypaBHeHI/Iﬁ
tuna Bonberepa, ®penronabsma;

- IPUMCHATDH IIOJTYUYCHHBIC 3HAHUA
U CIIOCOOHOCTH B OyIyIei
He}IaFOFquCKOﬁ JIeHTeJ'ILHOCTI/I;/
Purpose:

- to learn the basic concepts and
methods of solving linear integral
equations;

- to be able to apply the
theoretical knowledge in future
teaching activities;

- to gain experience in solving
equations such as Voltaire,
Fredholm;

- to apply the knowledge and
abilities in future teaching
activities.

npodeccroHaThHOM
ACATCIbHOCTU, IPUMCHSATD
METOJIbI/

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

Abilitythe 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.

«MatemaTHKa» Kadeapacsl KypacTbIpraH.

DnBaiizep / DaBaiizep / Adviser

Kadenpa menrepymici/ 3aBenyrouuii kadenpoit/ Head of Department

XKorapsl mekren aekansl/ [lexan Boiciiei mkonbl/The Dean of the graduate school

K.

KOOKBBU nupextopsinblH M.a./ W.o. nupektopa UI10/Acting Director of the IPE

TypceiakynoBa 3.A. / TypceinkynoBa 3.A. / Tursynkulova E.A
Amup6ae H.K./ Ammup6aeB H.K./ Ashirbaev N. K.

Mamuspos H.K./ Manusapos H.K./ Madiarov N.

Emunobaesa I'.11./ Enubaesa ['.11./ Elibaeva G.I.




Kenicinni/CornacoBano/ Agreed:

TK nupexropsl/ upexrop OP / Director RO BonpicOek A. / BonbicOex A./ A. Bolysbek
1. «KapaTblIbICTaHY-TeXHUKAJIBIK FBUIBIMAAPED FBUIBIMU-3€PTTEY HHCTUTYTHI TUPEKTOPHI / JIUPEKTOP HAyIHO-UCCIET0BATEIBCKOTO
nHcTuTyTa «EcTecTBeHHO-TexHMUecknX Hayk» / Director of the Research Institute of «Natural Technical Sciences»
Avimenos XK.T./ AiimenoB XK. T./ Aymenov Zh.T.

2. OKMITY 6ackapma mymieci — FbutbiMu sxyMbICTap jKoHE HHHOBanusuiap sxeHinaeri nmpopextop / HAO IOxno-Ka3axcTanckuii rocyIapCTBEeHHBIH
nenarorunueckuit yausepcureT Yinen [lpasnenus - [Ipopekrop no Hayunoit padore u nanoBanusm / NJSC South Kazakhstan state pedagogical
university,

Republic of Kazakhstan Member of the Board - Vice-Rector for Scientific Work and Innovations Kepimbekos E.P./
Kepumb6exos E.P./ Kerimbekov E.R.

3. Akagemuk O.KyarOekoB aTbIHIaFbl XaJbIKTAP TOCTHIFbI YHUBEPCUTETIHIH FHUIBIM KOHE MHHOBAIUSUIIBIK KYMBIC OOUBIHIIIA IIPOPEKTOP
opbiHOacapsl / 3aM IpoOpeKTOpa 1o HayKe U MHHOBALIMOHHBIM TEXHOJIOTUSIM Y HUBepcuTeTa Jpyx0bl Hapo10B MMeHH akajemuka A.KyarGekosa /
Vice-Rector for Science and Innovative Technologies of the Peoples' Friendship University named after Academician A. Kuatbekov

AxpinoaeB M.U./ Axbiibaes M.J../ Akylbayev M.1.




