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Mamanabirel: 7M01510- «MaTeMaTHKa»

Moy mngpst ITon araysl/ |[luxi/ | [lonHin |Kpemurrep|on GopmarsiCemectp/| TIpepexBusurrep/ | IloHHIH KpICKallla Ma3MyHBI MEH MaKcatsl/ Kyssiperrinikrep/ Kommerennun/  |OKpITY-
ver ataysl/ Ludp Hasanme |[luxin/ | xombl/ caubr /  |Jop/3epr. /MICCemectp/ | moctpexsusurrep / | Ilems u kpatkoe comepsxanue qucmmmael/ | Competences mIeLap/
W HanmeHo-Baane jmermmmab/NanCycle | Kox | Kom-o [OCOX/ COXKPEMESEr | Tlpepexpusursr/ | Purpose and short content of the discipline Iperio-
monyis/ Code of the discipline nucnun- [kpemuros /| / Popmar MOCTPEKBU3HTHI / niaBa-
number and name e/ [Number of | mcuurHbl Prerequisites / Tenu/
of the module Disciplin| credits |Jlex/JIa63 /II3 Post-requisites Teachers
e code /CPCII/ CPC/
Format of the
discipline Lec /|
Labs/PZ/
CRP/CDS
BUNIKTUIIK IHEHBEPIHEH HIBIFATBIH MOAYJBJAEP / MOAYJIU, BBIXOJSIIUE 3A PAMKU KBAJIMOUKALIMA / MODULES BEYOND THE
QUALIFICATION FRAMEWORK
BIIIIIKM/ Fruibim BIl/ |GTFIF 3 15/0/15/ |1 IIpepexBusurrep - | MakcaTsl: Feinemv (enomeninin | Bimimi:  FeutbiMm  Tapuxel  MeH| 4
JIMBPK/ tapuxsl MeH  PKOO|N 45/ 15 OakaJlaBpUATTBIH | IPOOJIEMaTHKACHIH apHaibl | HGUITOCOPUSICHIH 3epTTEreHae
AMBQF ¢unocodusicer | K |HPS apHaiibl  TOHZAEPI | GPHIOCOPUSIIBIK Tannay MOHI, | @3/iIrHEH TapUXHAMaHbl Taljiai
Foutbivu xone | Mcropus u bJI/B |5201 [TocTpeKBU3UTTEP |OJIEYMETTIK-MOICHH KOHTEKCTE aJIbIHFaH |Olry
HeJIaror ukKaibIK | prIocopust K - MyHaliXuMUsIChI | FRUTBIME ~ OlmiMal  eHuipy — OolibiHiia | Bimikrimiri: FeutbiM Tapuxer mMeH
JANBIHIIBIK HayKd PD TEXHOJIOTHSUIBIK | €peKIlle KbI3METTIH JaMy 3aHJIbUIBIKTAPbI | PHIocOQUICh OOMBIHIIA TapuXu
Moy / Historyand  |[/HSC npoLecTepiHiy MEH YPAICTepIH JUHAMHKAIBIK CHUIATTA | KOHICHIIMsIIApFa CaIIBICTBIPY-
Momynb Philosophy of ecenreyepi, 3epaerney. TEHECTIpy TaNIaybIH J)Kacaii Oiiy.
Hay4HO- Science Tarneivaamanan |Masmynsl:  Foulbiv  Tapuxbsl  MeH | JaFabIchl: op TYpil OarbITTarbl
TeIarort4ecKoi ety xoHe | prnocoduschIHbIH HETI3T1 | TApUXIIBUIAP b KaH/ai
MOATOTOBKH / MarucTepIik npoOiieMaapblHbIH ~ €pPeKLIeNiri  MeH | mpodieMaliap XKoHe He Ma3anaraHbl
Module of JHCCEPTALMsAHBl | e3apa OaiiaHbIChIH aHBIKTAY. | TypaJbl >KYMBICTBI Tajliall, OHBIH
Scientific and OpPBIHAAYIbI FoUIBIMHBIH 1aMy 3aHIBLUIBIKTAPBIH KOHE | TaMy MePCIICKTHBATAPbIH JKobaai
Pedagogical KOCKaHIAFbI FBUIBIMH OUTIMHIH KYPBUIBIMBIH, FBUIBIMH | AITy.
Training MaruCcTpaHTTBIH  |3epTTey ouicrepin 3epaeney. Fouibimasl | Kysiperrimiri: 3amanayn  Oinmim
FBUIBIMH-3€PTTEY |JaMBITYIbIH CBIHBINTBIK €Mec JKoHe|Oepy JKOHE aKMapaTThIK
JKYMBICHI CBHIHBINTAH KEWIHT Ke3EHIHIH HerTI3r | TeXHOIOT UsIap Ibl naiiganasa
[IpepekBU3UTEI - | TYKBIpBIMAaMalapbl MEH OaFbITTapblH|OTBIPBII  JKaHa OuriMzaepmi o3
CrienmanbHbIE Oiry. KapateutsicTany FBUTBIMBL, | O€TiHIIIE amy KaOineti
JHCLIUTITHHBI COLIMOTYMAHUTAPJIBIK JKOHE TEXHHUKAJBIK|3HAHMS: YMeTh aHaJH3UpPOBATh
OakanaBpuaTa OiTiM  onmiCHAMACHIH TYCiHY HETi31HAE | ICTOPHOrpaduio CaMOCTOSTEIHHO
[locTpekBM3HTHI - |Ka3ipri Teopuss MEH NpPAKTUKAHBIH |PH  W3YYSHWH  HCTOPHH U
Pacuetsr HIBIHABIFBIH Taiyiay. ChIHM Oiay Ka3ipri | punocopun HaAyKu
TEXHOJIOTMYECKUX |KOFAMHBIH AaMybl MEH XKYMBIC ICTCYiHIH | YMeHHMsi:  YMeTb  NPOBOAUTH
MIPOLIECCOB anFplaptel  peringe. CBIHHM  OifIay/bl | CpaBHUTEIBHO-YPaBHUTEIBHBIN
HedTeXUMUH, JaMBITY TEXHOJOTHSUIAPBL: JQNENACPAiH | aHATN3 MCTOPHYCCKUX KOHLISIIIHN
Hayuno- JIOTHKACHIH Kapay jkoHe 3epaeney. ChHH |10 HICTOPUH U (HHIIOCOPHH HAYKH.
HCCIIeIOBaTENbCKa | peIIeKCHBTI oinay MeH | HaBbIKH: yMeTh aHAIN3UpOBATh
F's paboTa | MeTaKOTHUTHBTIK Kabinerrepi | paboTy 0 TOM, KaKue POOIeMBI 1
MarucTpaHTa, KAJIBIITACTBIPY YTO BOJHOBAJIO HCTOPHKOB Pa3HBIX
BKJIFOYast Heab: crienuaIbHO-QpruiIocoCKH | HANIPABJICHHUH, TPOSKTUPOBATh




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

aHamM3 mpoOsieMbl  (peHOMeHa HayKH,

JIMHAMUYECKOe U3y4eHHe
3aKOHOMEPHOCTEH u TEHJCHIIUN
Pa3BUTHSI CIIEUUATBHON ACSITETLHOCTH IO
MIPOU3BOJCTBY Hay4HBIX 3HaHUM,
MojiyyaeMbIX B COLIMOKYJBTYPHOM
KOHTEKCTE.

Conep:xanue: OnpenencHue crenupuku
W B3aUMOCBS3M OCHOBHBIX IIPOOJIEM
ucropud U Quiocopun Hayku. M3ydars
3aKOHBI Pa3BUTHSI HAYKH U CTPYKTYPY
HAYYHOrO 3HAHHWS, METOIbl HAy4YHOTO
UCCIeI0BaHMsl. 3HATh OCHOBHbBIE TTOHSTHS
W HampaBJCHUs BHEAYAUTOPHOIO W
MOCIIEayIMTOPHOTO  TIEpHoJia Pa3BUTHS

HayKH. Ananuz peabHOCTH
COBPEMEHHOM TEOpUH U  IPAKTUKU
OCHOBAaH Ha IOHHMMaHHU MCTOHAOJIOIMH
€CTECTBEHHOHAYYHOI 0, COLMAJIbHO-
TYMaHUTapHOI 0O )51 TCXHUYCCKOI'O

obpazoBanust. KpuTudeckoe MBIILICHUE
KaKk HEOOXOAMMOE YCIOBHE PAa3BUTHS U
(YHKIHOHUP OBAHHS COBPEMEHHOTO
obrecTsa. TexHomorud  pa3BUTHS
KPUTHYECKOTO MBIIUICHHS: TTOBTOPCHHUE

U U3y4eHHE JIOTUKH  apryMEHTOB.
dopmupoBaHue KPUTHYECKOTO
pedraekcuBHOTO MBIIIICHHA "

METAaKOTHUTHBHBIX CIIOCOOHOCTEHN
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

MEPCICKTHUBLI €€ PA3BUTHUS.
KOMHeTeHHI/[ﬂ: CIIOCOOHOCTh
CaMOCTOSITENILHO IPHOOPETATh
HOBBIC 3HAHUA, UCIIOJIb3Yyd
COBpPCMCHHBIC 06pa30BaTeJ'ILHLIe u
I/IH(i)OpMaHI/IOHHLIe TEXHOJIOI'MHU
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




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)
WHnocTtpanHbIi
SI3BIK
(mpodheccuona
JIbHBIN)
Foreign
Language
(Professional)

BIT/
KO
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BV
BK
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C

Sht
IYa
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5202

0/0/30/45/
15

1

[MpepexBu3utTEp -
OakaJlaBpHATTHIH
apHaWbI OHEPI
[MTocTpekBHU3UTTED
- MyHalxuMHusChl
TEXHOJIOTUSJIBIK
MPOIIECTEPIHIH
ecenreyJepi,
TarneiMIamManan
oTYy )KoHe
MarucTepIik
JCCEePTaLUSHBI
OpBbIHJAYABI
KOCKaH/IaFbl
MarucTpaHTThIH
FBUIBIMU-3EPTTEY
JKYMBICBI
IIpepexkBu3uTHI -
CrermaipHbIe
JHUCIUTIIHHBI
OaxanaBpuata
ITocTpexkBU3UTHI -
Pacuersl
TEXHOJIOTHUECKUX
TIPOLIECCOB
HEe(PTEXUMHUH,
Hayuno-
HCCIIEeI0BATENbCKA
s pabota
MarucTpaHTa,
BKJTFOUast
BBITIOJTHEHHE
MAarucTepcKoi
JIICCEePTALIIH.
Prerequisites -

MakcaTbl — Oonamak MaruCTpPaHTTHIH
KociOM  ic-opekeriHme OeliceHmi T
MEHIepy IaripuUIapbl MCH IaFabUIapbIH
OllaH opi NAMBITY HETI3iHIEe IIeT TiIiH
OKBITYJIBIH XaJIBIKAPAIBIK CTaHIapTTaphI
HIeHOepiHe KOMM YHUKaTHUBTIK
KY3BIPETTLIIrH KYHell Typ/ie TepeHeTy.
Masmynbl. B2, C1 ngenreitnepi »orapsl
JICHreiiie KociOM JKOHE aKaJIeMHUSUIBIK
MakcaTTapfa apHaJFaH MparMa-Kociou
Oarmap TypiHIE YCBHIHBUIAJBI: FBUIBIMH
aKmaparTelk 0a3a, FbUIBIMH aKIapaTThl
TYCIHIIPY, AQNENIey, CEHAIPY, FHUIBIMU

KaWIIBUIBIKTAp, aKaJeMUSUIBIK — JKazy.
HHHOBaIUATIBIK, axicrep MeH
TEeXHONOTHSIApAsl  TMaljajaHy  JKOHE
3aMaHayu KYpagapab KOJITaHy

(Uurtepuer pecypctapsl). Kes xenren
cabakrac ~ moH  OOWBIHIIA  TUIIIK
MaTepHa bl MEHIepreH IIriH KopceTy
Hear - mmaHoMepHOE yriryOJeHHe
KOMMYHHKATHBHOH KOMIIETEHTHOCTH B
paMKax MEXKIyHapOAHBIX CTaHIapTOB
OOy4eHUsI HHOCTPAaHHOMY S3BIKYy Ha
OCHOBE JTaJIbHEHIIIEro pa3BUTHS HABBIKOB
U YMEHUH aKTHBHOTO W3y4EHHs S3bIKa B
npodecCHOHATBHON JeSATEIIbHOCTH
OyayIero MarucTpaHra.

Conpep:xkanue:  Yposan B2, ClI
npeanmararorcss B (Gopme  mparma-
npoecCHOHANbHOH  HaNpaBICHHOCTH
s podecCHOHATBHO-aKaJeMIYECKIX
neieil Ha BBICIIEM YpOBHE: Hay4Has
nadopmanmonnas 06aza, OOBsSCHEHHE
Hay4yHOU WH(OpPMaIMH, JOKA3aTEeNIbCTBO,

Bimimi: wrer TimiHAEri TymHYCKa
JIEPEKKO3Jeplli  OKYIbIH  Heri3ri
TYpJIEpiH Urepy

Bimikriiiri: MaMauaeik OoMbIHIIIA
FBUIBIMH TaKbIPBINITApFa ka3z0aria

xabapnamanap:  meT  TiTHIE
FBUIBIMH ~ 3€pTTE€y  TaKbIPBHIOBI
OOMBIHIIIA  FHUIBIMM  OasHaama,
Mpe3eHTaIus, mikipTangacrap,
TE3UCTEP MEH Makasasiap
JlaibIHan Oiny

Jarapichl:  AFBUIIIBIH TITIHICTI

FBUIBIMH MOTIHJII ayaapy, pe3iome
KypacTbIpa Oy JaFabIChl
Kysiperrianiri: aKnapaTThIH
3aMaHayd ~ aKmapaTThlK — KOFaM
JaMyBIHIAFbl OOMMBICEI MEH MOHIH
TYCiHY, OCBI ylepicre maiiaa
OomaThlH  KayinTepai  ce3iHim,
aKMapaTThIK KayilCi3MiKTiH Heri3ri
TaJIANTaPbIH OpbIHAAY Kaoineri./
3HaHus: OBJAAETh OCHOBHBIMU
BUJIAMH  YTEHUS  MHOS3BIYHBIX
OPUTMHAIBHBIX HCTOYHUKOB
YMmenusi: VYMeThb IOATOTOBUTH
NHUCHMEHHBIX ~ COOOLIeHWH  Ha
Hay4YHBIE TEMBI 110 CIICIIHAIBHOCTH:
HAYYHBIA JOKJIQJ, TPE3CHTALHS,
JMCKYCCUH, TE3HCHl M CTAaThH 10
TeMe HAyJHOrO HCCIECJOBaHUS Ha
UHOCTPaHHOM SI3bIKE

HaBbIku: mnepeBoIUTh HAYYHOTO
TEKCTa HA AaHTJHMHACKOM  SI3BIKE,
COCTaBIICHHE PE3IOME.

KOMHeTeHHI/lﬂ . CITOCOOHOCTh




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

yoexnenue, Hay4HbIE CIIOpHI,
aKaJEMHUYCCKOEC IMHUChbMO. Hcnons3oBanue
HWHHOBAIIMOHHBIX MCTOAO0B U TEXHOIOT U
u HUCIIOJIb30BaHUC COBPEMCHHBIX
WHCTPYMEHTOB (MHTEpHET-PECYPCHI).
HeMOHCTpI/IPOBaTL BJIaICHUEC A3BIKOBBIM
MaTepHalIoM TI0 JIFOOOMY POJICTBEHHOMY
NpeaIMETY

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, Cl 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 of modern tools (Internet resources).

MOHUMATh CYIIHOCTh WM 3HAYEHHE
nHpopmanum B pa3BUTHH
COBPEMEHHOI'0 HMH(pOPMAIIIOHHOTO
o0mecTBa, CO3HaBaTh OMACHOCTH U
YIpoO3bl, BO3HUKAIOIIME B 3ITOM
npolecce, COOJI0AaTh OCHOBHBIC
TpeboBaHus nH(pOpMaLMOHHOM
OezomacHocTH, B TOM  4YHCIE
3aIlIUThI TOCYAPCTBEHHOH TalHbl/
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

Demonstrate  mastery of language|realize the dangers and threats that
material in any related subject arise in this process , to comply
with the basic requirements of
information security , including
protection of state secrets
Backapy IBIT/K| BP 15/0/15/4 [pepexBusurtep | MakcaTbl: Crymenrrepae  Korapbl | BiiMi: Kasipri MCHXOJTOTHSIIBIK
ncuxonoruscel |(OOK |PU 5/15 -OaKanaBpuaTThiy | OLTIKTI MaMaH/1apIbIH KociOM | FBUIBIMHBIH HETI3r1
leuxonorua  B11/B (PM apHaiibl TOHIEpi | KhI3METiHE KaKeTTi 3aMaHayd | MPUHIUIITEPIH MEHIepy
ﬁgﬁﬁgmff 5203 ITOCTPEKBU3NTTED | MCHXONOTHANBIK ~FBHUIBIMHBIE  Herisri | Bimikrimiri: Tysransl
manage%/ent PD - MyHaWXUMUSICHI | IPUHITUITEPIH KapacThIPy. TICUXOJIOTTSUIBIK  3€pTTey OLIiri,
HSC TEXHOJNOTHSUIBIK | Ma3MyHbI: OyHAaMEHTANBI | YKCIIEPUMEHTTIK -
TIPOIIeCTEPiHIH TICUXOJOTTLUIBIK ~ YFBIMIAp OOMBIHINA | TICHXONOTASITBIK 3epTTEYIiH
ecemnreynepi, FBUIBIMU-TCOPHSUIBIK ~ TYHUETAHBIM/BI, | HETi3ri smicrepiMeH JKOHE
TarneiMaamMazaH | JKeKe TYJIFaHbI MCUXONOTHSIIBIK | [ICHXOKOPPEKIUSITBIK KYMBICTBIH
oTy JKOHE | 3epTTEY/iH JaFapUIapbl MEH iCKEpIITiH | OaFBITTAPBIMEH TaHBICTHIPAIBI
MAarucTepiiK KaJIBINTACTBIPAIBI, JKCHepuMeHTabl- | JlaFabichl: YOKBIMIAFbI
JIICCePTAIUSTHBI TICUXOJIOTTLSIIBIK ~ 3€PTTEYIiH  HETIi3Ti | KaKTBIFBICTApIBl Oackapy, cTpecc
OpBIHAAYBI dmicTepiMeH JKOHE TICUXOKOPPEKIIMSIIBIK | JKOHE OJIap/bl MICTY 9IiCTepi.
KOCKaHIaFbl JKYMBICTBIH OarbITTapbiMeH, YWKbIMIarsl | Ky3iperridiri: xopmaran omemui

MarvuCTpaHTTbIH

JKaHXXaJigapabl 6acKapyMeH, CTpecC

JKoHE OimiM Oepyni OyTiH XKyiie




FBUIBIMU-3EPTTCY
JKYMBICHI
IIpepexBusuTsl -
CreuunanbHble
JUCTIATUTAHBI
OakayaBpHuaTa
ITocTpexBu3UTHI -
Pacuetst
TEXHOJIOT MUECKUX
TPOIIECCOB
HedTexuMuy,
Hayuano-
UCCIIEI0BATENbCK
ast pabota
MarucTpaHTa,
BKJTIOYAsI
BBIIIOJIHCHUEC
MarucTepcKoin
JIICCEPTALINH.
Prerequisites -
Special
undergraduate
courses
Post-requisites: -
Calculations  of
Technological
Processes of
Petrochemistry,

Master Research
Scientific  Work
Including

internship and

master thesis.

JKOHE  ONlapipl  HIENly — oicTepiMeH
TaHbBICTBIPAIbI.
Leas AHCHMINIMHBI: O3HAKOMIICHHE

CTYZICHTOB C OCHOBHBIMHU TIPHHIMIIAMH
COBPEMEHHOW MCUXO0JIOTNUECKON HayKH,
HeoOXomuMble B TPO(ecCHOHATIHLHOM
JIEATEIHOCTH  CIIEIHAINCTOB BBICIICH
KBaJTM(DUKAIINH.

Kpatkoe cozpepkaHue TUCHUIUTHHBIL
PaccmarpruBaeT OCHOBHBIE MPUHIIMITBI
COBPEMEHHOW MCUXOJIOTMUECKON HayKH,
HeoOXoMuMble B TPO(ecCHOHATIBHON
JIEATENIHOCTH  CIEIMaINCTOB BBICIICH
kBanupukanun. DopmMHupyeT Hay4dHO-
TEOPETHYECKOe  MMPOBO3pPEHHE IO
(hyHIaMEHTaNbHBIM [ICHXOJIOTHUECKUM

TIIOHATHUAM, YMEHUA )51 HaBbIKHU
TICUXOJIOTHYCCKHX I/ICCJ'le}lOBaHI/lﬁ
JIMYHOCTH, 3HAKOMHUT C OCHOBHBIMU
METOJaMH OKCIICPUMEHTAJIBHO -

ICUXOJIOTHYCCKOIo  HMUCCIICAOBAHUA U
HaIIPABJICHUSIMU TICUXOKOPPEKLIMOHHON
paboThl, yrpaBiieHHs KOH(JIMKTAMH B
KOJIJIEKTHUBE, CTpECCaMi 1 METOAAMU UX
pa3peleHus.

Purpose: familiarization of students
with the basic principles of modern
psychological science, necessary in the

professional  activities of highly
qualified specialists.
Content: Considers  the basic

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

pETiHe, 3THOIEAAroruKa Heri3i
periHne QUIOCOPUSIBIK TYCIHY
dicHaMachIH 01Ty /

3HaHuA: OBJAJETh OCHOBHBIE
TIPUHIIATIBI COBPEMEHHOM
MICUXOJIOr MUECKON HayKH1
YMmenus: VYmMmenue
MICUXOJOTMUECKUX HCCIIETOBAHUNA
JIMYHOCTH, 3HAKOMHUT c
OCHOBHBIMH METOIAMHU
JKCIIEPUMEHTAILHO —
TICUX OO HYECKOr 0

WCCIIEIOBAaHUS U HampaBlIEHUSIMU
TICHX OKOPPEKITHOHHON pabOThI

Haspiku: YIIpaBJICHHS
KOH(JIUKTAMH B  KOJUICKTHBE,
CTpecCaMu u METOJaMU ux
pasperieHusl.

KommneTenmms: 3HAHUS
METOI0JIOTHH dunocodckoro
OCMBICIICHHS OKPYKaIOIIero
MUpa W o0pazoBaHHMA  Kak
LEJOCTHOW  CHUCTEMbI, OCHOBBI
ATHOIIEIAr OTHKH

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




BILIITKM/
JIMBPK/
AMBQF/
OKBITYABIH
bIicTEMETIK
Heri3aepi/
MeTtoauueckue
OCHOBEI
MpertoaBanust/
Methodical
Bases of
Teaching

Korapsl
MEKTEN
Te/IaroruKachl
Ilepgaroruka
BBICIICH
IIKOJIBI
Higher
Education
Pedagogy

BITK

OOK

BJ/B

K

PD
HSC

PVSh
ZhMP
PVSh
5204

15/0/15/4
5/15

[IpepexBusuTTEp
OakaJlaBpHATTHIH
apHaibl IIQHJEY
[TocTpekBH3UTTEP
MyHalXUMUSCBHI
TEXHOJIOT STBIK
MPOIIECTEPIHIH
ecemnreynepi,
TarnpMIamMa an
ety KOH
MarucTepIik
CCepTaISTHBI
OpBIHIAY/bI
KOCKaH/IaFbl
MarucTpaHTThIH
FBUIBIMU-3EPTTEY
JKYMBICEI.
[IpepexBU3UTHI
CrierMaipHbIe
AUCILIUITJINHBI
OaxayaBpuaTta
[TocTpekBU3UTHI
Pacuertsl
TEXHOJIOTTUECKUX
MPOIIECCOB

HedTex MUY,
HayuHo-
HCCIIeIOBaTEIbCKAS
pabota
MarucTpaHTa,
BKITIOY ST
BBITTOJTHEHNE
MarucTepcKoi
ITICCepTaIHH.
Prerequisites
Special
undergraduate
courses
Post-requisites:
Calculations 0
Technological
Processes 0
Petrochemistry,
Master Researc
Scientific Wor

Including internshi

Makcatbl: KOO  OKBITYHIBICHIHBIH
KOCIOM-TIEarorukaiblK  MOICHUETIHIH
HETI3ZepiH, JKaNIIbl  II€AarOrUKaJIbIK
KY3BIPETTITIKTEPiH KaJIBIITACTHIPY,
MaruCTPaHTTapAbl JKOFaphl OUTiM Oepy
MeJJarOTMKAChIHBIH ~ TEOPHSUIBIK  JKOHE
omicremernik HerizaepimeH, KOO-narb
OKY MPOLIECIH JKocTapiay,
YHBIMIACTBIPY JKOHE Oackapy
TEXHOJIOTMsUTIAPbIMEH TaHBICTHIPY.

Ma3zMyHBI. onemeri JKOHE
Kazakcranmarbl >korapsl KociOu Oiyim
oepymi JIAMBITY/IBIH, 3amMaHayu
napajurMaiapbl,  Tapuxbl,  COHFBI
TeHAeHusIapel.  JKoFapbl OKy OpHBI
MeJarorukachlHblH ~ TeHe3UCi  MeH
omicremeci, KOO  OKBITYIIBICHIHBIH
KY3bIPETTLIITI. YHuBepcurer
JITAKTUKACHIHBIH Macerenepi,
CTyZIEeHTTepMEH JKYMBICHIH
YHBIMIIaCTBIPY, 3aMaHayu
YHUBEpCHTETTI Oackapy Macenenepi.
OKBITY/IBI YHBIMIACTHIPYIAFbI
3aMaHayd TYFBIpJIap MeH oJicrep,
CTYIEHTTEepIIH OKy IC - OpeKeTiH

TopOHe

YHBIMIACTBIPY MEH OKY JKETICTIKTepiH
Garamay

Lens JHCUUIUTHHBL: OCBOCHHE
NpEroAaBaTeNIIMK  BBICIICH  IIIKOJIBI
OCHOBHOM npogheccroHaBLHO-
HearorndecKoi KYJIBTYPHI,
(dopmupoBanue TeJaroruy eCKux
KOMIICTEHIINH, TEXHOJIOTUSIMU
COBPEMEHHOT'0 aHanm3a,

TUIAHUPOBAHUS, OPTaHU3AIMH 00ydeHNUS
¥ BOCIIMTaHMA, TEXHOJIOTHEH CYOBEKT-

CyOBEKTHOTO, KOMMYHUKaTHBHOTO
B3aMMOJICHCTBUSL  NIPENOAaBaTeNst W
CTyZIeHTa B 00pa30BaTEIHHOM IpoIecce
BY3a.

Kpatkoe cozmepkaHue IUCIUIUTHHBIL
IIpencraBnser COBPEMEHHBIE
MapajiurMbl ~ BBICIIET0  00pa30OBaHUs,

CHUCTEMY BBICHICTO HpO(i)eCCI/IOHaJ'ILHOFO

bigimi: Oonamax OKBITYIIBIIAP/BI
PKOFapbl MEKTEI INeAaroruKachbIHbIH

DKaJTITBI npoOJieMasapbIMeH,
TEOPUSUIBIK, 9/licHaMaJIbIK
Heri37iepiMEH TaHBICTBIPY
binikrisiri: YKorapsl Oiim
Oepymig 3aMaHayu
napaaurManapbit, KazakcraHnarsl
DKOFaphl  KOCINITIK ~ OumiM  Oepy
bKYHeciH ycbIHa 01ty

JlaFabIchI: JKOFapbl ~ MEKTeIl
Te1aror uKachl caJlaChbIH/aFbl
YKYMBICTBI Tangay JKOHE
YIHBIMIACTHIPY.

Kysiperrisniri: OKy-TopOue
YKYMBICBIHBIH yzepici MeH
HOTW)KENIEpIH — Tanjay, Oaranay

KoHe Ty3ere Oy /

3HaHUA: O3HAKOMJIEHHE OyIyImX
npenogaBaTenei c 00IIMMH
npobieMamu, TEOPETUYECKUMH,
METOR0JIOr NUECKUMHU OCHOBaMH
[earOrMKH BBICIIEH [IKOJIbI
YMeHusi: YMeETh [IPEICTaBIAT
COBpEMEHHBIE napagurMel
BBICILIETO 00pa30BaHMs, CHCTEMY
BBICIIIEIO npoeccnoHaNbHOrO
oOpazoBanust B Kazaxcrane

HaBbikn: AQHAIN3UPOBATE |
OpraHu3oBath pabory B chepe
MEaroruky BBICIICH IIKOJBL.

Komnerenumus: YMEHUS
QHAIM3UpOBaTh,  OLECHHWBATH U
KOPPEKTHPOBATh nporiecc "

pe3yabpTaT yueOHO-BOCTIUTATEIHHOM
nestensHOCTH /

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




and master thesis

00pa3oBaHUs B Kasaxcrane.
PaccmarpuBaer METOJIONIOTH IO
neJarorraecKom HayKH,
po(heCCHOHANIBHYI0 ~ KOMIIETEHTHOCTh
npernojaBaTeNns — BBICIIEH  IIKOJEI.
[lo3Bonmsier ~ oBNazeTp  KPEAUTHOM
cucTeMoin 00y4eHwUs, HOBBIMH

MerogaMu U (GopMamMH OOy4YeHUS B
IIOATrOTOBKE 6YZ[YHII/IX CIICIUaJIucCTOB,
BOCITUTAHHS 51 (dhopmupoBanus
JIMYHOCTH CIICHaJIMCTAa, oGnauaromero
JMACPCKUMHU Ka4Y€CTBaAMMU.

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

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

MAMAHJBIK MOJYJIbAEPI/MO

JAYJIU COEIUAJIBHOCTH/ SPECIALITY MODULES

MM/ MC/ MS 1
(I

Bamanayn
MaTeMaTHKaHbI
H ipremi
Macemnenepi/
(DyHnaMeHTanb

Adnrebpa,
TEOMETPHS
KOHE
JIOTUKaHbIH
ipremi
Macenenepi/
dyHaaMeHTalb

KT/
Ty
PD
TK/
KB/
EC

AGL |5 30/0/30/1 | 1
IM/ 2.5/22.5
FVA
GL/
FPA
GL

IIpepexBuzurrep:
Kommiekcri
TaNIayabIH
ACTHUITOTHKAIBIK
smicrepi.
IMoctpexBm3uTTEep

5205

JuccepTanusibIK

ITonHiH wMakcaTsI-anrebpa,

KYpBUTBIMIAp MEH OficTepi

Oip-OipiHe ocepiH 3epTTey.
Ma3zMyHsI: Herisri anreOpasbIK,
TEOMETPHSUTBIK KOHE JIOTUKAJTBIK

TeOMETpHS
JKOHE JIOTHKANAFbl HETI3Ti YFBIMIAapFbI,
3eprrey
JKOHE ONapiblH e3apa OailaHbIChl MEH

Biximi: g hepeHITHaIbIK
Teieylaep TEOPUSICHIHBIH  HETI3T1
TYCIHITIH oinen;
JlaFapichl: TEeHICYIiH peTiH,
TeHIeyIep JKYHECIHIH peTiH
AHBIKTAH JBI; JKAIITBI JKOHE Jepoec

[IENIiMIH Ta0abI;




HbIC BOIIPOCHI
COBpPEMEHHOI
MaTeMaTUKN/
Fundamental
Questions of
Modern
Mathematics

HbIC BOIIPOCHI
anreOpHl,
TeOMETpHU U
JIOTUKW/
Fundamental
Problems in
Algebra,
Geometry and
Logic

KyMBIC/
IIpepexBU3UTHL:
AcCCHMITOTHYECKHU
€ METOAbI
KOMIIJICKCHOI'O
aHaJIM3a.
ITocTpexkBU3UTHI
JuccepranyonHast
pabora/
Prerequisites:
Asymptotic
methods of
complex analysis.
Post-requisites:
Dissertation work

KYPBUIBIMJIApAbI TEPEH TYCIHY/i, COH/ak-
aK oJlapbl MaTeMaTHKa MEH FHUIBIMHBIH
OpTYpil canmanapblHIa KoligaHa Ourymi
JIAMBITY/

Hens: Onwupasce Ha  MeTOObl U
HarJsiaHbIe 00pas3sl AudQepeHIanbHbIX
OIepaTopoB, BBECTH MAarucCTpPaHTOB B
00JIaCTh OCHOBHBIX IIOHATHM # HIEH
i hepeHInaTBEHBIX OIIEPTOPOB.
[Iporpamma BKJIIOYaeT B cedsi TEOPHIO
KPHBBIX u MIOBEPXHOCTEH B
MPOCTPAHCTBE, TaK U OCHOBHBIE TOHSTHS
TOINOJIOTUH, TEH30PHBIH aHalW3 Ha
MHOroo0Opasusix, 3JeMEHThl PUMaHOBOW
reOMEeTpHM, Hayajlla TEOPHH BHEIIHUX

T PepeHIUATBHBIX HOPM.
ConeprxaHue: Merton Dypse.
[TpeoOpazoBanne @Dypre. OOparHbIe
3a7a4u. Meron Tanepkuna. Meron
cnaboit ammpokcumarmu. OmnepaTopHbIe
ypaBHeHust/

Purpose: Based on the methods and
visual images of differential operators, to
introduce undergraduates in the field of
basic concepts and ideas of differential
operators. The program includes the
theory of curves and surfaces in space,
and the basic concepts of topology, tensor
analysis on manifolds, elements of
Riemann geometry, the beginning of the
theory of external differential forms.
Contents:  Fourier Method. Fourier
transformation. Inverse problem. galerkin
method. The method of weak
approximation. Operator equation.

Binikriniri:uaterpanas
KHUCBIKTAPIBI, aJTFATIIKBI
MHTETPaJIBI MEHrepei./
Kysiperriairi: KOJITaHOAITBI
ecenTepli IIBFapy JaFabUIapEI,
oJlapIbIH KBI3MET eTYiHIH
THIMIUTITIH Tajjay, MEKTenTepae,
TEXHUKAIBIK JKOHE KOCINTIK OKY
OpBIHJAapBIHIA CabaK KYprizy /
3HaHus: HccnenoBanne
CIEKTPATBHBIX XapaKTePUCTUK
JIMHEHHBIX OMEPATOPOB: TCOMETPHH
CIICKTpa M €ro OCHOBHBIX 4YacTei,

CIEKTPaIbHON KPaTHOCTH,
ACHMITOTHKH COOCTBEHHBIX
3HaUCHUH.

YMenus: Pemats 3a/1a4u,
CBS3aHHBIC C
nudhepeHIIaTbHBIMU
orepaTopamH.

HaBbiku: (0] ponu
i depeHInanbHbIX OnepaTopoB B
3aja4ax €CTECTBO3HAHNS,; 0
COOCTBEHHBIX (DYHKIHSX/
Komnerenuus: YMEHUS

NPUMEHSITh HMH(POPMAILMOHHBIE U
TCJICKOMM YHUKAITUOHHBIC
TCXHOJIOTHHU B nez(aromquKoﬁ
neaTenpHocTy /

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

Ability: to Solve problems related
to differential operators.

Skills: On the role of differential
operators in  natural science
problems; on eigenfunctions.
Competence: the ability to use
information and communication
technologies in teaching activity;

Kemmymmemnikr
ep Teopusicel/
Teopust

KT/
™/
PT

IIpepexBuzurrep:
Byrin ¢yaxumsiap
[TocTpekBu3uTTEp:

[TonHIg MaKCaThI-KOIMYIIETiKTePMEH
0OaJIaHBICTBI HET13r1 YFBIMJIAP/IbL,
KAacCHEeTTepl JKOHE OJiCTepIi 3epTrey.

BinimMi: KHCBIK, KHCBIKTBIK JKOHE
IMMApaTy TYCIHIKTEpiH, KHCBHIKTap
TEOPHUSICHIHBIH HETI3T1 TeopeMachiH,




MHOTI'OYJIEHOB/
Polynomial
Theory

5205

FBUIBIMU 3€PTIEY
JKYMBICHI/
HpepeKBI/ISI/ITLII
Hensre pyHKmm
HOCTpeKBI/IBI/ITLIZ
FBUIBIMU 3€PTIEY
KYMBICHI/
Prerequisites:
Mathematical
analys, Differential
equations
Postrequest:
Research work

Herisri Makcar- KenMy1ienep,
OJap/blH KacHeTTepi MEH MaTeMaTHKa
MEH FBUIBIMHBIH OpPTYpJi cajanapblHaa
KOJIIaHBUTYBIH TEPEH TYCIHY/l TaMBITY.
Ma3sMyHBI: KeNMYIIETIKTepMEH Heri3ri
olnepauusnap, KOTIMYILIEIKTEepIiH
(akTOpM3alMACEl MEH TaMbIpbl, be3y
TeopeMachl JKoHE KaJABIKIIEH OeiiHy
TeopeMachl, CaKHHalap MEH epicrepaeri
KenMy1Iesep, KOIMYLIETIKTepMeH
WHTEPTIOJISIHS, KOIMYIIeTiKTepMeH
KybIKTay,  YeObllIeB  KemnMyluenepi,
Jlarpamx Kernmyurenepi KOHE
KeIMYIIeJIep TEOPUsCHIHBIH Oacka Ja
MaHbI3/IbI acrieKTiaepi./

Llenb: onupasch Ha METOBI ¥ HaTJIsITHBIC
00passl KJIACCUYECKO
mddepeHnnanbHO TeOMeTpUH, BBECTH
JIOKTOPAaHTOB B  00J1acTh  OCHOBHBIX
MOHATUI u uaen COBPEMEHHOI
i depennmansHoi T€OMETPHH.
[lporpamma BKIIOWaeT B ce0s  Kak
TEOPHIO KpPHUBBIX M IIOBEPXHOCTEH B
eBKIMJOBOM  IIPOCTPAHCTBE, TaK M|
OCHOBHBIE HOHATHSA TOIIOJIOTUH,
TEH30pHBI aHAJIU3 Ha MHOroo0paswusx,
JIEMEHTHl ~ PUMAaHOBOH  TE€OMETpHH,
Hayaja TEOPHHU BHEIIHUX
muddepennmansipix Gopm. B cBsizu ¢
OTUM O4YEHb BaXXHOH 3a7adyel sBIAETCA
10 BO3MOXXHOCTH IIOJIHOE PACKPBITHE

OerTep TYCIHITIH JKOHE OHBIH
cUIIaTTaMachlH,  OIpiHIN  JKOHE
eKIHII KBaApaTTHIK (opMasiappl,
TayCTBIK JKOHE oprara
KUCBHIKTBIKTEI Ol1€el.

Harapicel:  muddepeHnnanpx
TEOMETPUsI IKOHE TOINOJOTHSHBIH
HETI3T  aHBIKTAMAaChlH, KYPCTBIH
HETI3T1 TEOpPEMaCHIHbIH
JIONENACHYIH — TalKpUIad — ajajbl.
Bigikriniri: GerTep TeopusCHIHBIH
Heri3ri TEHJEYJIepiH,
TOMOJOTHSIBIK JKBHUBAJCHTTIIIKTI,
(G hepeH-TTHATIBIK

KeroeliHenepni, KemnoOeHHemiKTep
(DYHKIMSACBHIH, >KaHaAMa KCHICTIKTI,

KaHaMma Oeitnenepi, paHr
OcliHeciH MeHrepei /

KyziperTiiri: OKy-TopOue
KYMBICBIHBIH yzepici MeH

HOTIDKENIepiH — Tajnmay, Oaranay
KOHE Ty3ere Olry

3HaHus: TIOHSATHSA KPHUBOH,
KPUBHU3HBI M KPYYCHUS, OCHOBHYIO
TEOpeMy TEOPHH KPHBBIX; HOHATHSA
HOBEPXHOCTH U €€ XapaKTePHCTHK,
[IEpBOM U BTOPOM KBaJApaTUYHBIX
dopM, rayccoBo W cpemHen
KPHBU3H.

YMeHusi: onpenensiTb OCHOBHbIE
muddepeHnnanbHple TEOMETPUH |

OCHOBHBIX TIOHATHUM JAWCIMIUIMHBI U |TONOJOTHH, pa3oupatbes B
OCMBICIICHHOE YCBOGHHE UX | TOKa3aTeIbCTBaxX OCHOBHBIX
JOKTOpaHTaMH. TEOpeM Kypca.

Conepxanne: Teopust kpuBbix. Teopus |HaBbikm: OCHOBHBIMH
MOBEPXHOCTEH. DJIEMEHTHI TOIOJIOTHH. | YPAaBHEHUSIMU TEOpUH
OcHOBHBIE TIOHATHSA TEOpPHH | TOBEPXHOCTEH; MOHSTUSIMH
MHOTOOOpa3uidi. TeH30pHBII aHAIW3 Ha|TOMOJIOTHYECKOr0 IPOCTPAHCTBA U
MHOTOOOpa3msa. PumaHOBa MeTpuKa Ha|TOMOIOTHIECKIX CBOIICTB,
MHOroo0Opasus. Bremraue hopmbl/ TOITOJIOTUIECKOM

Purpose: application of methods of [skBuBanenTHOCTH; TIOHSATHSMH
functional analysis in the study of|muddepermmpyemoro

problems for the spectral analysis of self- |maoroo6pasus, ¢yskuusmMu Ha
adjoint operators. MHOT000pa3nH, KacaTelbHBIMU
Contents: Spectral analysis of self-adjoint|mpoctpancrBamu, — KacaTenbHBIME
operators. Composition of mappings. 0TOOpaKCHHSIMH, paHramu




oTo0pakeHust/

Komnerenuus: YMEHHUSA
AQHAJIN3UPOBaTh,  OLECHUBATh U
KOPPEKTHPOBATh nporece u
pe3ynbpTat y4eOHo-

BOCITUTATEILHON 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

MaremaTukain
BIK TaJgayAdblH
ipremi
Macesernepi/
dyHaameHTan
BHBIE BOITPOCHL
MaTEMATHUYECCK
oro anajmsa/
Fundamental
Questions  of
Mathematical
Analysis

BIT/
B
BD
TK/
KB/
EC

MTIM
FVMA
FQMA
6304

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

IIpepexBusuTTep:
«MaremaTHKabIK
tannay 1,2,3,4»
IloctpexBusuTTEp:
Iekrik  ecenrep
TEOPUSICHIHBIH
OIepaToOPIIbIK
anicrepi/
IIpepexkBu3nTHIL:
«HUucneHnHsle
METOIBl PEIICHHSA
OOBIKHOBEHHBIX
muddepeHIranbH
BIX YPaBHEHUI»
ITocTpexkBU3UTHL:
Hduddepennmansa
ble yYpaBHEHHS,
MaTeMaTHdecKas
(uznka u
YHCIICHHBIC
METOmBl M HX
petenus;/
Prerequisites:

MakcaTsl. MarucTpaHTTapbIH
MaTeMaTUKAIIBIK TaJJay CallaChIHJIaFbl
OlTiMIIepiH TEPEHIETY JKOHE OChI IIOHHIH
iprenmi  yFBIMIApbIH, TeopeMaliapbl MeH
omictepin 3eprrey. Heri3ri Makcar-
a0CTpaKTUI JKOHE JIOTHKAJBIK OMIay/Ibl
JAMBITY, COHBIMEH KaTap MaTeMaThKa
MEH FBUIBIMHBIH 0acka caianapbiHaa
MaTeMaTUKAIBIK  Talaylbl  KOJJIaHY
MYMKIHJIT1.

MasMyHBI: QYHKIFSDIAPABIH IIeri MeH
Y3IiKci3iri, (hyHKIMSITapABIH
QG pepeHINAIISICE] MEH HHTETPAISICHI,
Oyppe KaTapmapbl MEH Karapiaphl,
OJIIIEeM JKOHE HWHTErpaj  TEOPHSICHI,
T hepeHITHATIBIK TeHAeYIep,
(yHKIIMOHAIITHIK Tangay JKOHE
MaTeMaTUKAIBIK TaJjay/AblH Oacka Ja
HETi3Ti  YFBIMAApBl  MEH  QIicTepi.
Marematukaiblk — Tajnjay — Mocerenepi
JKQHE OHBIH dJicTemMeci/

Lens: onupasich Ha METO/IbI M HATJISITHBIC
o0pa3sbl KJIACCHYECKOM

BinimMi: KHCBIK, KHCBIKTBIK >KOHE
IIAPATy TYCIHIKTEPIH, KHUCBHIKTap
TEOPUSICHIHBIH HETi3I1 TeOpeMachiH,
OerTep TYCIHITIH JKOHE  OHBIH
CHIIATTaMachlH,  OIpIHIN  JKOHE
eKIHII KBaJPaTThIK (opMaappl,
rayCThIK JKOHE opraria
KUCBHIKTBIKTBI oueni.
JlaFapIchl: i depeHnnan bk
TEOMETPUsI KOHE TOIOJIOTHUSIHBIH
HETI3Ti aHBIKTaMAaChlH, KypCTBhIH
HETI3T1 TEOPEMAaCHIHBIH
JIOINENACHYIH TaJIKbIIAN IIBL
Binikriairi: 6errep TEOpPHUACHIHBIH
HET13T1 TEHeYTepiH,
TOIOJIOTHSJIBIK AKBUBAJIEHTTUIIKTI,
T pepeH-ITHaNIBIK

kemOeitHenepai,  KemOeHHemiKTep
(DYHKIMACHIH, >KaHaMa KEHICTIKTI,
JKaHama Oeifnenepi, paHr
Geitnecin Merrepesi/

Kysiperrimiri: MegaroruKkanbIK
KBI3MET HOTIKECIHE




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

mddepeHInanTbHON TeOMETpHH, BBECTH

MarucTpaHToB B 00JIaCTh OCHOBHBIX
MOHSITUI u uaen COBPEMEHHOM
i depennmansHOM TEOMETPUH.

IIporpamma BrItoyaeT B cedsS  Kak
TEOpUI0 KPHUBBIX U TMOBEPXHOCTEH B

€BKJIIMJIOBOM  IIPOCTPaHCTBE, TaK U
OCHOBHBIE TIOHATHUS TOIOJIOTUH,
TEH30pHBIN aHaJM3 Ha MHOroo0pasusx,
SJEMEHTHl ~ pUMAaHOBOM  TE€OMETpHH,
Hauaa TEOpUn BHEITHHUX

mddepenumansipix Gopm. B cBszm c
9TUM OYEHbh BaKHOU 3a;[aqe171 ABJISICTCA
MO0 BO3MOHOCTHU TIIOJIHOC PACKPBITHUEC
OCHOBHBIX TMOHATHH JAUCHUIIIINHBI u
OCMBICIICHHOC YCBOCHHUE ux
MarucTpaHTaMu.

Conepxanue: Teopus KpuBbIX. Teopus
MOBEPXHOCTEH. OJEMEHTHl TOIMOJIOTHH.
OCHOBHLIC IIOHATUA TCOpHUU
MHoroo6pasuid. TeH30pHBIN aHamuM3 Ha
MHoOrooOpasus. PumanoBa MeTpuka Ha
MHOroo0pasusi. Buenrtue Gpopmbi/
Purpose: based on the methods and visual
images of classical 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.

JKayaIKepUIJTiKIeH Kapaysl /

3HaHus: HIOHATUSA KpHUBOH,
KPHUBU3HBI M KPYYECHUS, OCHOBHYIO
TEOpPEMY TEOPHH KPUBBIX; ITOHATHS

TIOBEPXHOCTH W €€ XapaKTEPHUCTHK,
NEepBOM M BTOPOH KBaJpaTHUHBIX
¢opm, rayccoBod W  cpemHed
KPHBU3H.

YMenmusi: OnpenesnsTh OCHOBHBIE
T hepeHIAATBHbIC TEOMETPUHA U
TOIOJIOTUH, pas3ouparbcs B
JIOKa3aTeIbCTBAaX OCHOBHBIX
TEOpeM Kypca.
HaBbikn: OCHOBHBIMH
YpaBHEHHSIMHU TEOpUU
MIOBEPXHOCTEH; TIOHSTUSIMH
TOIOJIOTUYECKOTr0 TPOCTPAHCTBA U
TOMOJIOTMYECKUX CBOMCTB,
TONOJIOrMYECKON
SKBUBAJICHTHOCTH; TOHSTHSIMH
mddepenumpyemoro
MHOroo0Opasusi, (QyHKUMSIMH Ha
MHOI000pasuH, KacaTeJIbHbIMU
MPOCTPAaHCTBAMHM,  KacaTeJIbHBIMU
OTOOpaKEHUSIMH, paHramu
OTOOpaXKeHHSI.

KommereHnmsi: OTBETCTBEHHOCTb
3a pe3ynpTaThl IEeJaroruiecKon

neaTenpHocTy /

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
guadratic forms, Gaussian and
mean curvatures.

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

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




Beccemnnix
¢byHKIMSIIAp
TEOpHUsICHI /
Teopus
OecceneBbIx
byHKIMI/
Theory of
Bessel
Functions

BFT/
TBF/
TBF
6304

maps, map ranks.
Competence: responsible for the
results of pedagogical activity

IIpepexBusutrep:
«MaTemMaTHuKaIbIK
¢usuKa ecentepin
MICTITYiH CaHIBIK
axicTepi»
IToctpekBu3uTTEp:
Konmanbamnsr
1IekTiK ecenrep/
[IpepekBU3UTHI:
«Hucnennsie
METO/IbI PEIICHHUS
ypaBHEHUI
MaTeMaTH4eCKOU
buzrKm»
[TocTpekBU3UTHI:
[Ipuknanneie
KpaeBble 3amaun/
Prerequisites:
"Numerical
methods for
solving equations
of mathematical
physics»
Post-requisites:
Applied boundary
value problems

Makcatsl:  OeccenbIik  (GyHKIMSIIAP
TEOpUSICHI Typasibl OLTIMII  KepceTy.
Ecenrepai menty parapuiapblH KOJIaaHy
Oeccenbaik  (yHKUIUSIIAD — TEOPHSCHI.
Beccenpaik  QyHKIUMsAIap — TEOPUSCHI

OoiBIHIIIA ecenTep/Ii IICTTYIiH
TUIMUTITIH TaIay.

Ma3sMyHBI: Beccenpaiy
(G hepeHITHATIBIK TeHIeyJepi.

beccenb (yHKIMSACHIHBIH aHBIKTAMACHI.
1-mi okoHe 2-mni  perti N-lmi  perTi

Beccenbain MOYJISIIUsIaHFaH
(hyHKIMSIIAPHI. C KOHE L
KeHicTirigaeri CBI3BIKTBIK
(hyHKIOHAN AP ABIH QJICi3

KOHBEPTCHIMSCHIH Tasaay/

[lenb: OOYyYUTH OCHOBHBIM TIOHATHAM H
TeopemMaM TEOpUH JIMHEWHBIX
OIIEpPaTOPOB, a TAKKE METO/IOM.

CozepxaHue: Heopranuuenusie
omepartopel. OO6macTb  OmpeAeTIeHHUS.
3aMKHYTbIE OIEepaTOpPHI.
CummMmeTpudecKue OTIepaToOpHI u

HHJIEKChI aeq)eKTa. CaMocormnpsikeHHbIE
pacmmpenue. Teopema  HenbcoHa.
JMCKpETHBIN 1 HENTPEPBIBHBINA CIIEKTPBHI.
Cob6ctBennbie pyHkuun. CriekTpanbHas
teopema. CrieKTpabHas MIOTHOCTH/
Purpose: to Teach the basic concepts
and theorems of the theory of linear
operators, as well as the method.
Contents:  Unorganized  operators.
Domain of definition. Closed operators.
Symmetric operators and the indices of
the defect. Self-adjoint extension.
Nelson's  Theorem. Discrete and
continuous  spectra.  Eigenfunction.
Spectral theorem. Spectral density.

Bimimi: muddepernman sk
TefeyJep TCOPUSICHIHBIH HETI3T1
TYCIHITIH Olei;

JaFapIchl: TCHICY/IIH PETiH,
TEHJIeYJIep KYHECIHIH peTiH
AHBIKTAIT; JKaJITIBI JKoHE JiepOec
HISIIIMIH Ta0abl;
Binikriniri:uarerpanapt
KHCBIKTAp/Ibl, aJIFaIIKbI
MHTETpaIbl MeHrepei./
Kysiperriniri: nemarorukanbi
KbI3MET HOTIIKECIHE
KayarKepuIiIiKIeH Kapaybl /
3nanus: MccrnenoBanue
CIEKTPaJBbHBIX XapaKTEPUCTHK
JINHEWHBIX OMEepaToOpOB:
TEOMETPUH CIIEKTPa U €ro
OCHOBHBIX 4aCTeH, CIIEKTPaIbHOU
KpPaTHOCTH, ACUMITOTHKH
COOCTBEHHBIX 3HAYCHHH.
Ymenusn: Pemates 3agaun,
CBSI3aHHBIC C

i depeHnanbHBIME
orepaTopami.

Haspiku: O ponu

i depeHnnanbHbIX OrepaTopoB
B 3aJ]a4axX €CTECTBO3HAHUS; O
COOCTBEHHBIX ()YHKIHSX/
KomMneTeHusi: OTBETCTBEHHOCTh
3a pe3yJIbTaThl IeJaroruIecKom
eAaTenbHoCTH /

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

Ability: to Solve problems related
to differential operators.

Skills: On the role of differential
operators in natural science




problems; on eigenfunctions.
Competence: responsible for the
results of pedagogical activity

MM/ MC/ Marematukansik [ KIT/ | MD / 30/ 0/3 0/ IpepexBusurrep: |IMonHin MaKcaTbI-MaTeMaTuKabIK | Bimimi: MaTeMaTHKAJIBIK,
MS 2 (') nanenyeynep/ Ia/ |MD/ 12.5/ OYHKITMOHAJBI-  |apTYMEHTAIUS JaFIbUIAPBIH, JIOTUKAIBIK |(U3UKAHBIH ~ HETi3Ti  TCHJCYIH,
MaremaTukansr |MaTeMaTHIeckuel pp MP 225 T epeHIIANIBI | oAy KaOlieTiH J)KOHE PECMH | IIIEKaPAITBIK, JKOHE OacTanksl
OKBITYIBIH IL\[/(I)KtT?aTeJtI'LCTIBa/ TK/ | 5206 K orrepaTopIIap | noyenaeMenep KYPrizy KaOlIeTiH APTTapbIH Oepiry
e OpHATBIK Prgofima ica KB/ TEOPHACHIHA JIAMBITY. CpeKIIeNKTepi,  MaTeMaTHKAIIbIK
eriznepi/ EC Kipicre MasmyHbI: JIOTHKA MEH MaTeMaTHKaIbIK (1)1/1.31/H<a. TEHJICYJIePiH IIenry
TeopeTuuecke IocTpeKBU3HUTTED |IQENACYIiH Heri3ri YFBIMIAPBL, | d1iCTepi, nepbec TYBIHBLIB]
CHOBBI JuccepTansuiblK | anredpaaarsl hi1 N () 1 (5)' onicrepi, zmq)q)epeﬂunan.ﬂbm. TeHCYIep
peroaaBaHus Kymbic/ CaHIapAbl  Taljlay  JKOHE  TEOpHs, |IIelry aaicrepin Oineni.
NS [MpepexBusuthl: | KusiHmap TEOPHSCHI xoHe | JlaFabIchI: KUHAKTHUTBIK
Theoretical Beenenue B | MAaTCMATHKAJIBIK HHTYKILH, OOMBICBIHBIH ~ AHBIKTAMACHI  KOHE
Foundations of TEOPHIO KOMITbIOTEPIIK ~ KYyliesep/eri | MaTeMaTHKaIbIK nzeiie
Mathematics (bYHKIIHOHATBHO- slenesiemeneprii pacimzey, 6ap ekeHmiri TeHICYiHiH TYPaKTBUTBIFBIH
athen muddepeHnmansy |MeH Oipereiiiirin - Jgonenjey, Kapama-|3epTTeii.
Education BIX OIIEPaTOPOB Kapchl  JKOHe  KapaMa-KalmbUibIKTHI | BimikTimiri: MaTEMaTUKaJIbIK
[TocTpekBU3UTHI  |#onenjey, MaTeMaTHKaNbIK HMHAYKIUS |pU3MKa TeHJeyl MEH Kyienepai
JuccepTanionHas |oiciMeH  fonmenzaey. | eOMETpHsIarsl |Ienrin,  3epTTey  YIIiH  OChI
pabora/ MaTeMaTHKAaJIBIK JoJIenep. |OUTiMaepin  KOJIaHbII, M®T
Prerequisites: MaTemMaTHKaHbIH apHaiipl |menry GaphIChIHIA Talgay >KOHE
Introduction to the|Gemimaepinmeri TeopemanapapIH |KOPBITHIHIBI skacarn, MOT mierryre
theory of | maTemaTukasIK gomenaepi/ CaHMBIK OMICTI KOJIAHy AapKBUIBI
functional- Hean: SIBIISIETCS BBIPa0OTKA | KATENIKTi aHBIKTAY/IbI MEHIepeIi./
differential HEO00XO0IUMOM HUHTYHIIAH nust | Kysiperrioiri: [1E€ArOTUKAJIBIK
operators HaxOXkJeHUsT (P EKTUBHBIX aITOPUTMOB |KbI3MET HOTH)KECIHE
Post-requisites: petieHus 3ama4 BBIYUCIIUTEIHHOM | )KayalKepIIUTIKIIeH Kapaybl /
Dissertation work |matemariku, a TakKe IO3HAKOMHUTEH|3HAHMS: OCHOBHBIC YpPaBHEHHS
MarucTpaHTOB c MIPUHIIMIIAMH | MATEeMaTHUECKOM ¢buzukw,
MOCTPOSHHSI YHUCIICHHBIX allTOPUTMOB, Ha|OCOOCHHOCTH 3aJ]aHUSI PAaHUYHBIX
OCHOBE  KOTOpBIX  OCYILECTBJISCTCS M HA4YallbHBIX YCIIOBUH, METOIbI
HauOoliee  palMOHAajJbHAs  CTPATErHs |pelieHUs] YpaBHEHHI MaT. (PH3HKH,
YHCIIEHHOTO peleHus 3a/1a4. | MeTOIbI petieHus
Conep:xxaHue: OcHOBHbBIE 3aau | T depeHIMaNbHbIX YPaBHEHHH B
MaTeMaTuueckoil (U3UKH. Pa3HOCTHBIC |4aCTHBIX MPOU3BO/HBIX.
CXEMBI ISl ypaBHEHUH MapaboIrYecKoro|YMeHus: oOmnpenelieHne 001acTh
Tuna. Pa3HOCTHBIE CXEMBI [yl ypaBHEHH | CXOAMMOCTH U UCCJIEJOBaHUE
TUMEepOOTMIECKOTO THIMA. Pa3HOCTHBIE | yCTOWYHBOCTH YpaBHEHUI
CXEMBI JUIsl YPaBHEHHH SIUTMITUYECKOrO | MATeMaTHYECKOU (busukw.
tuna. Bapuanuonasie u BapuanuonHo | HaBbIku: 3HAHUSIMH npu
Pa3HOCTHBIE  METOJIBL YucieHHbIE | ICCIIEIOBAHUH u petieHun
METO/IbI peteHus HMHTETPAITbHBIX | KOHKPETHBIX OOBIKHOBEHHBIX
ypaBHEHUI/ T pepeHInATPHBIX ypaBHEHUH
Purpose: to develop the necessary|cucrem, BCTPEYAIOIIHXCS B
intuition to find effective algorithms for |pasmudmbix obnacTsx




MaremMaTHKaHb]
OKBITY/IBIH
MHHOBAILUSIBIK
anicrepi/
WNuHoBanmmonH
BIE METO/IB]
TIperoaBaHI
MaTeMaTUKH/
Innovative
Methods ofi
Teaching
Mathematics

MOIA
IMPM
IMTM
5206

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.

C€CTCCTBO3HAHWA, H C IIOMOIIBIO
3THUX 3HaHUHA OMpeaACInNTb
MOrpeIHOCTH MMPUMCHACMBIX
YUCJICHHBIX METOI0B peuIcHusA
KpaeBbIX 3a11ay/

KOMHCTCHI[HSI: OTBETCTBECHHOCTDH
3a  pe3yabTaThl IMeJaroruyeckoi
JesTeapHocT /

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: responsible for the
results of pedagogical activity

IIpepexBuzurrep:
MaTeMaTHKaJIBIK
Taynaay,

QG hepeHIHaNIBIK|
TEHJEY,
MaTEMaTHKAJIBIK
¢u3nka TeHOeyIep
KOMIIIEKC
aliHBIMAJIbI
dhyHKUESTAD
TEOPUSICHI.
ITocTpexkBu3uTTED:
HHTETPAIIBIK
TYpIEHAIpYyIep
KOHE OJapibI

KOJIJAHBUTYBI,

MakcaTbl: MaTeMaTHKa MyFaTiMIEpiHIH
OUTIKTUIITIH apTThIPy TOCUIAEPIH JKOHE
MaTeMaTHKaHbI OKBITYZIBIH O3BIK
TEXHOJIOTHSIIAPBIH 3ePTTeY.

MasMyHBI: MaTeMaTHKa CaJlaCBIHIAFbI
FBUTBIMHU eHOexTepai 3epTrey.
MaTtemaTHKaHBIH (hHITOCOPUSITHIK
HETi3/IepiH 3epTrey. Mexkrenite
MaTeMaThKa ca0akKTaphlHAA, 12 KBUIIBIK
OKBITY  JKyHeciHme, kaHa (¢opmar
OOWBIHIIA OKBITYZA, IIAFBIH >KUHAKTHI
MEKTenTepae OKYIIBUIApABIH 3HATKEPIiK
TopOmeciHe Jkarmail  JKacaWTBIH  OKY
MOTIH/IEPiHIH TEOPUACHIH d3ipiey/

Lenb: ycBOMTH OCHOBHBIC MOHATHA U
METOBI penieHus JIMHEHHBIX

- MHTETPaJIJIBIK TEHJeyJep
OoiibIHIIIa OLTIM anajbl, JaFablIaHy
JKOHE ONapibl KociOM  KbI3METTe
naiiganaHaasl KaOlaeTTIIIr;

- MHTETPAJIIBIK TEHJeYIep/Ii
HIBIFapy OapbIChIHA OBl
JKYHWeneiai, OHBIH MOPMEHIUTITIH
apTITBIpyFa  KaXeTTi  omicTepmi
KOJLaHa bl

- MHTETPAJIJIBIK TEHICYIep
OOMBIHIIA  MOcCeNmeNepi  Taugan
JKOHE  CHHTE3 JKacay apKbUIbl
IICIIeI];

- ©31HIH OoJanraK MamMaHIbIFBIHBIH
QJICYMETTIK MaHBbI3 IbLUIBIFBIH
cesinen, Kociou KbI3METTI




FBUIBIMU-3EPTTEY
KymbicTap/
IIpepexBU3UTHI:
MaTeMaTUYECKH
aHaJm3,
TUudepeHIAATBHEL
e ypaBHEHMS
ypaBHEHHS
MaTeMaTHYECKU
¢buszukw, Teopu
dhyHKIIIH
KOMIUIEKCHOM
MepeMEHHOM
[ToCTpeKBU3HUTHI:
HHTErPaIbHBIE
npeoOpa3oBaHus,
HAYYIHO
uccienoBaebCcKast
pabora/
Prerequisites:
mathematical
analysis, differentig
equations, equation

of mathematicg
physics, theory o
complex  variabl
function
Post-requisites:
integral

transformations,
research work

HHTETPAJIbHBIX ypaBHEHUH; YMETh
MNPUMCHATH MOJYYCHHBIC TCOPCTUYCCKUC
3HaHMA B Oyaylledl mexarormyeckoi
esITeNbHOCTH/

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

OpBIH/IAY YLIiH JKOFapBI
MOTHBALUsIFa KOJI J)KeTKi3eni./

- CIOCOOHOCTH  CAMOCTOSITENTBHO
npHoOpeTaTh HOBBIC 3HAHUS IO
HUHTETPAJIbHBIM  YPaBHEHUSAM |
UCTIONB30BaTh  MX B CBOEH
poeCCHOHATBHON JIeITEBHOCTH;
CMOCOOHOCTh K NPUMEHEHHIO
JOTHYECKOTO M KPUTHYECKOrO
MBIIIUTCHUS JUTsl PEIICHUsT IPOOIIeM;
- CIIOCOOHOCTh K TPUMEHEHHUIO

NpOPECCUOHANBHON  3HAHWHA |
YMEHHIi HA MPAKTHKE;

- 0CO3HaBaTh COLMATbHYIO
3HAYUMOCTh ~ CBOCH  Oymymeit
npodeccud,  MMETh  BBICOKYIO
MOTHUBAILUIO K BBIIIOJIHCHUIO
npodeccruoHaIbHOM
AesITEILHOCTH; -  CIIOCOOHOCTH

HCIIOJIb30BAaTh OCHOBHBIC 3aKOHBbI
€CTCCTBCHHO Hay'{HbIX JUCILIUITIINH
B npoecCHOHALHOM
ACATCIBHOCTU, TPUMEHATH METOABI
MaAaTEMaTUYCCKOI' O aHaJInu3a u
MOZCIUPOBAHUSA, TEOPETUICCKOIO
u SKCTICPUMECHTAJILHOI'O
HCCIIe0BaHMs/

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

Ilemarorukaisl
K 3epTTEy KOHE
9KCIICPUMEHT
KYprizy
axicTepi
Ilegarornuecko
e
HCCIeq0BaHUE
i METO/Ib]
MIPOBEICHUS
JKCIEPUMEHTA
Pedagogical
Research  and
Methods of the
Experimentatio
n

KIT/
Iy
PD
TK/
KB/
EC

PZEZh
A /
PIMPE

PRME
5305

30/0/30/12
.5/22.5

IIpepexBusutrep:
Oneparopnapibig
CIIEKTPaJI/IbI
TEOPHUSICHIHBIH
JJIEMEHTTep1
[ocTpexBu3uTTEp
JuccepranysibIk
HKYMBbIC/
[TpepexBU3UTHI:
OneMeHTHI
CIEKTpaNbHOU
TEOpUu
oIepaTopoB
[TocTpeKBU3UTHI:
JuccepranmonHas
pabora/
Prerequisites:
Elements of the
spectral theory of
operators
Post-requisites:
Dissertation work

Makcarbl: MarucTpaHTTapAbIH
NEAaroriuKaiblK — 3epTTey  JaFIbUIapbiH
JAMBITY JKOHE OuTiM Oepy caachiHIa
9KCIIEPUMEHTTEp  KYPri3y  oAiCTepiH
urepy. IlemarorukainblK — 3epTTeynepi
JKocmapiay SKOHE IKYPridy, IepeKTepmi
KHHAY OKOHE Tanjay, HOTHXKeIepmi
TYCIHAIPDY  KOHE  KOPBITHIHIBLIAP/IbI
YCHIHY, FBUIBIMH MaKaiamapasl Ka3y
JKOHE pecimaey YLIiH KaXKeTTi
KY3BIPETTEP/Ii KAIBIITACTBIPY.

Ma3MyHBI: TEIarorHKajarbl  3epTTey
ozmicTepi, AEpeKTepli JKWUHAy oJiCTepiH
TaHAay, HOTIDKENEPAi CTATHCTHUKAJIBIK
Tanuay, 3epITeyIiH STHKAJBIK
acriexTinepi, IKCIEPUMEHTTIK
3eprreynepai xKocrmapIay,
OKCIIEPUMEHTTIK OKY OarmapiiaManapbiH
kobanay  JKkoHe  93ipiey,  OKBITY
ojicTeMelNepiHiH  THIMIUINiH  Oaranay,
TEXHOJIOTHSIHBIH OKY TIPOLIECiHE dcepiH
3epTIey JKOHE IIeJarOrHKajbIK 3epTTey
MEH OKCIIEPUMEHTKE KATBICTBI Oacka

TaKpIPBIITAP.

Henb: dopMupoBaHue y MarucTpaHTOB
3HAHUH TEPMHUHOIOTHM M  OCHOBHBIX
TOHSITHI muddepeHIanbHbIX
YpaBHEHHH, OCHOBHBIX MPHHIMUIIOB U
HOJXO/I0B K PEILICHHIO
nuddepeHnranbHpIX ypaBHEHHIA.

Conep:xanue: Teopema Komm. 3amaga
Koum. Teopema cymiectBoBaHus H
€IMHCTBEHHOCTH pelleHus 3a1auu Komm.
YcnoBue JIummuna.
Juddepernnanbaeie ypaBHEHUS TIEPBOTO
MOpSZIKA, Pa3pPEIICHHBIE OTHOCHTENBHO

MIPOU3BOAHOM. JIunelinsie
mudQepeHnraNbHbIe  YPaBHEHUS N-OT0
TopsiAKa c TIepeMEHHBIMA
ko3 punmerTamu. Jluneitabie
Qg depeHInaTbHEIC YpaBHEHHS c
TTOCTOSTHHBIMHU ko3P unreHTaMu.
YpaBHeHust Oiinepa. PazHocTHBIE
ypaBHEHMSI. Cucrembl

Bimimi: xait  muddepeHnan bk
TEHJIEYJCp TCOPUACHIHBIH HETI3T1
TYCIHITTH yiipeHei.
Jarapichbl: TEHJICYIIH PETiH,
TEHJIeY JKYHECiIHIH PeTiH aHBIKTAII,
JKalmbl JkoHe JepOec meiMIepin
Tabazpl.

Binikrisiri: OipKaJIBIITHI
Y31TiCCI3AiKTI, UHTETrpasIbIK
KHUCBIKTBI, HHTETPAJIIbI MEHIepei./
Kyziperriniri: OKy-TopOue
KYMBICBIHBIH yzepici MeH
HOTIDKENICpIH  Taljay, Oaranay
XKoHE Ty3ere Oimy/

3HaHMsI:  OCHOBHBIE  TIOHSTHS
TEOpUHU OOBIKHOBEHHBIX
i depeHInanbHpIX  ypaBHEHUI.
YMmeHusi: onpenensiTh  HOPSOK
YpaBHCHUH, TMOpAI0K CHUCTEMBI
YpaBHEHMH; HaXOIWTh oOmee Wu
4aCcTHOE pelieHus..
Hagbiku: [IPOU3BOJIbHBIMU
MOCTOSIHHBIX, MHTErpajbHbIX
KPHBBIX, TIEPBbIX HHTErpajax/
Komnerenuus: YMEHUS
aHaNM3MpOBaTh,  OLCHUBATh U
KOPPEKTHPOBATh nporecc u
pe3ysbTar y4eOHO-
BOCIIATATEIBHOMN 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
activities




MaremaTukan
Bl OKBITYIBIH
3aMaHayu

METOI0JIOT KT
BIK oicTemeci/
CoBpemeHHas
METOIOIOT U
METOIUKHI

TIperoIaBaHI
MaTeMaTuKu/
Modern

Methodology
of  Teaching
Mathematics

MOZ
MA

/

SMMP

M
MMT

5305

/

i hepeHImanTbHbIX YpaBHEHUI.
TTonoxenust paBHOBECHS.
Knaccudukamuss  THMOB  MONOXKEHHNA
PaBHOBCCHUA ABTOHOMHBIX CHUCTEM
JIMHENHBIX i depeHImanTbEHBIX
ypaBHeHUH BToporo mopsjaka. OCHOBBI
BapHallMOHHOT'O I/IC‘II/ICJ‘IGHI/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 second order.
The foundations of the calculus of
variations.

IIpepexBuzurrep:
D yHKIMOHAIbI-
nuddepeHnman bl
K oreparopJap
TEOpUSIChIHA
Kipicme
ITocTpexkBusuTTEp
Huccepranusuibik
KyMbIc/
IIpepexkBu3UTHIL:
BBenenue B
TEOpHUIO
(hyHKIIMOHATBHO-
muddepeHnranbH
BIX OTIEPaTOPOB
[TocTpekBU3HUTHI
JuccepranonHas

MakcaTtbl: MakcaTbl: MaTeMaTHKaHbBI
OKBITYIIBIH ~3aMaHayd TICUIAepl MeH
onicTepin 3eplerney, OJIap/IbIH
MaTeMaTHUKAIIBIK OlTiM oepy
CaJlaCBIHAAFBl KOCIOWM MaFrapUIapel MEH
KY3BIPETTEPiH JaMbITy. MareMaTuKaHbl
THIMAI OKBITY YIIiH KONIaHyFa OONaThIH
HETI3Tl  TPUHIMNOTEPAl, MOICIBACPIi

JKOHE WHHOBALMSIIBIK Tociaepai
TYCIHYZi KaJbIITACTEHIPY.
Ma3smyHbI: MaTeMaTHKAaIaFbl OKY

MPOILECIH  YHBIMIACTBIPY/IBIH 3aMaHayH
TOCLIAepi, MaTeMaTHKAaHBI OKBITYHAFbl
aKMapaTThIK TEXHOJIOTUSIIAPIbI
MHTETpaIUsIIay, OKBITY/bI capajay jKoHe
Jmapajay, MaTeMaTHKalbIK  OHIay/sl
JTAMBITY JKOHE TPOOIEMAITBIK OKBITY, OKY

Binimi: MaTEeMaTHKaJIbIK
(U3UKaHBIH  HETi3ri  TeHJEYiH,
IIeKapabIK SKOHE OacTaIKsl
HIaPTTap/IbIH Oepiny
epeKIIeNiKTepi,  MaTeMaTHKAIbIK
(huznka TeHIeyIepiH IemTy
smicrepi, nepoec TYBIHIBLTBI
muddepeHManapK  TeHACYIep/al
HIeTTy 9icTepiH Oineni.

Jarapichl: SKMHAKTBUIBIK
OOJIBICBIHBIH ~ AHBIKTAMAchl KOHE
MaTeMaTUKAJIBIK, (usuka
TEHJIeYiHIH TYPaKTBUIBIFBIH
3epTTeiii.

BinikTiniri: MaTEeMaTHKAJIBIK

¢u3uka TeHAEyl MeH KyHenepmai
HIemin,  3epTTey  YIIIH _ OCHI




pabora/
Prerequisites:

Introduction to the
theory of
functional-
differential
operators

Post-requisites:
Dissertation work

JKETICTIKTepiH Oaranay skoHe Tannay, OKy
KY3BIPETTITIKTEPIH KaJBIITACTHIPY JKOHE
OKYIIBLITAP IBIH MaTeMaTHKaIarbl
MOTHBAIMSICBIH ~ JTAMBITY,  COHJAi-aK
MaremaTtukaHbl ~ OKBITY  ojicTeMeci
callaChbIHIAFbl 3aMaHaydl 3epTTeyJepli
3eprrey/

Hean: SIBIIAETCA BbIpabOTKa
HE00X0TMMOM UHTYWIHN ULt
HaxOXkJeHUs! 3(P(QEeKTHUBHBIX aJTOPUTMOB
perieHus 3ama4y BBIYHMCIIUTEIBHON
MaTeMaTUKH, a TakXe I03HAKOMUTh
MarucTpaHToB c NPUHLIUTAMH
MOCTPOCHHMS YHCIICHHBIX aJITOPUTMOB, Ha
OCHOBE  KOTOPBIX OCYIIECTBIISIETCSI
HauOoliee  palMOHaJbHAsi  CTpaTerws
YHCIICHHOTO pereHus 3aau.
Conepxanue: OcHOBHBIE 3a7a4u
MaTemMaTtuueckoil (u3uku. Pa3HOCTHBIE
CXEMBI Ul ypaBHEHUI NapaboIndecKoro
TUna. Pa3HOCTHBIE CXEMBI 1151 YPABHEHUM
runepOoIMyeckoro Tuma. Pa3HOCTHbIE
CXEMbI sl YpPaBHEHHH SJUIMITHYECKOTO

TUna. BapuanuoHHblE M BapUalOHHO
Pa3sHOCTHBIC METOAbI. YucneHanle
METOJbI peuicHus HHTETPaJIbHBIX
ypaBHEHHIH/

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.

OimimMzIepiH  KOJIAHBII, MOT
mienry OapbICHIHIA Taujay >KoHe
KOPBITBIHJIBI skacan, MOT menryre
CaHJBIK ONICTI KOJNJaHy apKbUIBI
KaTeJIKTI aHBIKTay/Ibl MEHrepei./

Kyziperrisniri: OKy-TopOue
JKYMBICBIHBIH yzepici MeH
HOTIDKENICpIH — Taljay, Oaranay
JKOHE Ty3ere Oimy/

3HaHMsI: OCHOBHBIE YpaBHEHHS
MaTeMaTHYeCKOH ¢buzukwy,
O0COOCHHOCTH 3a/IaHMsl TPaHMYHBIX
W HayaJIbHBIX YCIOBHH, METOJbI
pelieHust ypaBHeHUH mart. Gpusnky,
METOJIbI pemeHus
middepeHInanbHbIX ypaBHEHHH B
YaCTHBIX POM3BO/IHBIX.

YMeHusi: ompeneneHue 001acTh
CXOOUMOCTH M  HCCIEJOBaHHE
YCTOMUYUBOCTH YpaBHEHHI
MaTeMaTn4eckoil Gpu3nKu.
HaBbixn: 3HAaHUSMHU pu
HCCIIEIOBAaHUH u pelLIeHNH
KOHKPETHBIX OOBIKHOBEHHBIX
i depeHnnanbHbIX ypaBHEHUH H
CHCTEM, BCTPEUAIOIIHUXCS B
Pa3IU4HBIX obnactsix
€CTECTBO3HAHHSA, U C IIOMOIIBIO
3TUX 3HAHUU ONpENENUTh
HOTPEIIHOCTH HPUMEHAEMBIX
YUCIICHHBIX  METONOB  PEIICHHUS
KpaeBbIX 3a/1ay/

Komnerenuus: YMEHUS
aHaJIM3UpOBaTh,  OLECHHBAaTh U
KOPPEKTHPOBATh nporiecc u
pe3yabTart yueOHO-

BOCITUTATEIBHON AESITENBHOCTH /
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/ DnemeHTap BIl/ |EMGN 30/0/30/12 [MpepexBusurTep: |[MakcaTbl:  Heri3ri  yFBIMJapbl  MeH |- MHTETPaJIJIBIK TEHJEYJIep
MS 3 (') Marematukansl |BII/ |/ .5/22.5 MATEMATHKAJIBIK  |TYCIHIKTepiH (H3MKa, MaTeMaTHKa >KOHE|OOWBIHIIA OUTIM aNajbl, JaFabUIaHy
Oky yaepicin |H reuteiMu |[BD  |INOEM Tanjay, HH(pOpMaTHKa cananapblHa KU1 [KOHE OJlapIbl KOCIOM KBI3METTE
FEUTBIMH Heri3aepi/ / quddepeHranapl |Ke3IeceTiH — HETi3Ti  oicTepi  MCH |maiiganaHaabl KaOileTTiTir;
Heriszep Hay4nbie TK/ |SFEM K TEHJIey, Teﬂgeyne?piﬂ KOHE  ONapibl - Ienry|- HHTETPAJIIBIK TeHJeyIepai
TyprbicbiHan  |OCHOBBI 3 KB/ {5302 MaTeMaTHKaJIBIK | TOCLI/IepiH KyHeni TYPAE OKbITI yiipeny, mbIFapy OapbIChIHAA .()ﬁa.bl
yitbivaacTep | 1EMEHTapHOM EC ¢uzuka ’ TYCIHY XoHE KoJJaHa §1ny. KYHEeH I, OHBIH TOPMEH/LTIriH
y/ MaTeMaTHKH TeHAeyIepi, MasmyHbr: Ochl MOHJI TEOPUSIIBIK XKOHE |apTThIpyFa  KaXeTTi  omicTepai
Hayumsie Scientific KOMIIIEKC TOKIPHOGHIK  TYPFBILAH  JKAH-)KAKTBI | KOIIAHAIBI;
OCHOBEL Foundations of alHBIMAJIbI 3eprrey, Tajjay = OKOHE  TYCiHY. |- MHTErpasjibik TeHIeyIIep
opraEMzaIH EIementar_y byHKIMSITAp BonbTeppansiy, Q?ppz[ronLMglg OoifbIHIIIA  Mocenenep/l — Taujarn
6 Mathematics TEOPHSACHI. UHTETPAJIBIK  TEHICYICpiHIH  HErisri|)koHe CHHTEe3 jkacay apKbUIbI
yHebHOro [TocTpekBHU3UTTED: |TEOPHSICHIH MEHIepyre, HET'13T1 | enie/i;
Tiporece a/ MHTETPAIIIBIK TeHJeYNepiH HICITYiH o/iCTepiH |- ©3iHIH OoNalaK MaMaH/bIFbIHbIH
Scentlflg TYpIACHIIpyIep ylipenyre JaFIbUIaHA MBI AJTFaH [9JI€yMETTIK MAaHBI3JbUTBIFBIH
Foundations JKOHE OJIap/ibIH |OLTIMAEPIH ©31HIH KOCiOM KbI3METiHJIE | ce31He ], Kocion KBI3METTI
of the . KOJIJaHBUTYHI, Konzjana 6imy./ OpbIHZAY YLIH JKOFapBbI
Educational FeUIBIMA-3epTTey | Llens: MOTHBAITHSIFA KO JKeTKi3emi./
Proces KymbicTap/ - YCBOUTH OCHOBHBIC MOHATHSI U METOMBI |- CIIOCOOHOCTH ~ CaMOCTOSITEITBHO
[IpepeKkBU3UTEL:  |pelIeHUs]  JIMHEHHBIX  HMHTETPabHBIX |IPHOOpETaTh HOBBIC 3HAHUS IO
MaTeMaTHYeCKUi |ypaBHEHU; UHTETPaJbHBIM  YPaBHEHUSM |
aHau3, - yMeThb TIPUMEHSTH IIOJIy4YeHHbIC |HCIONBb30BaTh  HX B CBOCH
muddepeHnnanbH | TeOpeTUYeCKUEe 3HaHUSA B Oyayiiei [ IpodecCHOHANBHOM A TeIbHOCTH;
ble ypaBHEHHSI, | Iearornueckoi 1eaTeIbHOCTH; - CHOCOOHOCTH K NPHMEHEHHIO
ypaBHEHUS - OpuoOpecTH ONBIT TI0  PEIICHHIO [JIOTHYECKOr0 M KPHUTHYECKOTO
MAaTeMaTU4YEeCKU | ypaBHEHUI TMNa BomnbTepa, | MBIIIICHUS 11 peIeHAs Ipo0IeM;
¢usukn,  Teopus |@penronpMma; -|- CIOCOOHOCTP K TPUMEHEHHIO
byHKIMH NPUMEHATh  TONyYEeHHbIC 3HAHMA U |IPOQECCHOHATIBHONM  3HAHWH U
KOMTIITEKCHOM CTIIOCOOHOCTH B OymyIe# | yMEHUH Ha TIPaKTHKE;
TepeMeHHOM NeAarorndecKoi NesTelnbHOCTH;/ - 0CO3HaBaTh COLIMAJIBHYIO
IMocTpexBmsutsl: | Purpose: 3HAUMMOCTh ~ CBOeH  Oymymied
HHTErpabHbIE - to learn the basic concepts and methods|npodeccun,  ¥MeThb  BBICOKYIO




mpeoOpa3oBaHus,
Hay4YHO -
HCCIIEA0BAJICbCKas
pabora/
Prerequisites:
mathematical
analysis,
differential
equations,
equations of
mathematical
physics, theory of
complex variable
function
Post-requisites:
integral
transformations,
research work

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

MOTHUBALIAIO K BBIIIOJIHEHUIO
npo(heCCUOHALHOMN JIeITEIbHOCTH;
CIIOCOOHOCTL  HCIIOJIB30BaTh
OCHOBHBIE 3aKOHBl €CTECTBEHHO

HaYYHBIX JACITUILTAH B
npoheCCHOHATBHON JICSITEbHOCTH,
MPUMEHSTh METO/IBI

MaTEMATHUYECKOI'O aHaJIu3a n
MOICIIUPOBAHUA, TEOPCTUICCKOIO
u SKCIICPUMECHTAJILHOI'O
HCCIIeIOBaHus/

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

MatemaTukas MOAZ IIpepexBuszntre: |MakcaTthbl: Teopusmelk ~ skoHe |Bimimi:  3amaHayn  TeOpHITBIK
Bl OKBITYIbIH h / Wnrerpanusix KOJJAHBIMIIBI MaTeMaTHUKaHBl 3epTTey |)KoHe KOJIIaHOAIIBI
onicTeMeiK MSO omneparopiap KYpaJllapbIHbIH KOpBbIHA SHTCH |[MaTeMaTUKAaHBIH  AHAJIUTHKAJIBIK
Kytieci/ M / TEOPHSACHIHA (hyHKIIMOHAJIIBIK apceHaslbIHA KipeTiH MMOHHIH Heri3Ti
Meroangeckas MSTM Kipicre AQHAIM3IIH  HeTri3ri  YFBIMIOApel  MEH |TYCiHIKTepiH Oireni.
cucremMa 5302 IocTpexkBU3UTTe |KarumamapslH OasHmay, GyHKIMoHAIABIK |[JlaFabickl:aepOec JKoHE  HAKTHI
o0y4aeHus p: [lexTik |aHAMM3  eceNTepiH IICHIy OMICTEepiH [KaFmalblHAArel  (YHKIIHOHAIIBI
MaTeMaTHKe/ ecenrepi yiipery. AQHAINTHKAIBIK ~ KO3KapacThl Ol
Methodical TIEITy i H Ma3myHbI: Beiine. WHBEKTUBTI, | eJlerineH OTKi3iI, JKAJIIIBI
System of 3aMaHaydl CaHMBIK |CIOPBEKUBTI JKOHE OMEKTHBTI OelHemep. | TYKBIPhIMIAaMAaChIH UTepesi.
Teaching omicrepi/ Betinenep xommozumusicel. Kenvymrenep | BinikTiniri: beitne. MabexTHBTI,
Mathematics [IpepexBU3UTHL: MeH OeliHenmep iy JEKAPTTHIK [CIOPBEKUBTI  JKOHE  OMEKTHBTI
Benenus B |KeOeiTiHmict./ Oeiinenep. beiinenep
TEOPHUIO Heas: MPUMEHECHUS MeToJ10B |Komno3unmsicel. Kenmymienep MeH




HUHTETrpaJIbHbIX
OIepaTopoB
HOCTpeKBI/ISI/ITLI .
CoBpeMeHHbIE
YUCJICHHBIC
MCTOAbl PCHICHUA
KpaeBbIx 3a1a4/
Prerequisites:
Introduction to the
theory of integral
operators
Post-requisites:
Modern numerical
methods for
solving boundary
value problems

(I)YHKIII/IOHEU'ILHOFO aHaJIu3a npu
UCcCiacaAoBaHUM 3aJa4 AJiA CHGKTpaJ'IBHBIfI
aHaJIN3 CaMOCOIIPSKCHHBIX OIIEPATOPOB.
Conep:xxanue: CHEKTpalbHBIA aHAJIN3
CaMOCOIIPSAKCHHBIX onepaTopoB.
Komnoswuiust oTodpaxeHunii/

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

OciiHenepIiH JIEKapTTHIK
KeOeHTIHTICIH MeHTepe/Ti./
Kyziperrianiri: OKy-TopOue
JKYMBICBIHBIH yzepici M€H
HOTIDKENICpIH — Taljay, Oaranay
JKOHE Ty3eTre Oimy/
3HaTh:  TpUMCEHEHHE
CIEKTPaJIbHBII
CaMOCOTIPSDKEHHBIX ~ OMepaToOpOB
Ymenne: c €IMHBIX
(YHKIIMOHATBEHO-aHATTUTHY ECKHX
MO3UIIH MEePEOCMBICITUTh
W3BECTHBIE €My B YacTHBIX U
KOHKPETHBIX ~ CITydasix  IOHATHS,
NPUHIAUIBL, (DAKTBl ¥ YCBOUTH HX
HauOosee obIIre GOPMYITHPOBKH.

MCTOda
aHalIn3

HaBbiku: OTOOpaskeHUSIMH.
VHBEKTUBHBIM, CIOPBEKTHBHBIM W
OMbEKTHBHBIM OTOOPaKCHHUEM.
Komnozunusimu O0TOOPaKCHHS.
JlexapToBbIM [IPOU3BEIECHUEM
MHOXKECTB ¥ OTOOpaskeHHIA/

Komnerenuus: YMEHUS
aHAIM3UpOBaTh,  OLEHMBAaTH U
KOPPEKTHPOBATh nporiecc U
pe3ysbTar y4eOHO-

BOCITUTATEIBHOM A TENBHOCTH /
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

Mexkrenreri

KII/

MYT

30/0/30/12

[TpepexBu3nTTEp:

Makcatsl: Juddepennmanpik

Bigimi: TG hepeHITHaIIBIK




BIKTHMAJIIBIKTA
P TEOPHSICHI
MEH
MaTeMaTHUKAJIBI
K  CTaTHUCTUKY
JJIeMEHTTEpi/
DJIeMEHTHI
TEOpUH
BEPOATHOCTEM
u
MaTeMaTHIECKO|
W CTaTHCTHKHU B
IKose/
Elements of
Probability
Theory an

Y
PD
TK/
KB/
EC

MSE /
ETVM
SSh/
EPTM

6303

.5/22.5

WuTerpanapix
orneparopJiap
TCOpHUACbIHA
Kipicre
HOCTpeKBI/IBI/ITTep
CHHTynspIsl
ecenTepi
HICTITY/TiH
ACUMIITOTHKAJIBIK
omicrepi/
IIpepexkBU3HUTSI:
Beenennst B
TEOPUIO
HWHTETpaJIbHBIX
onepaTopoB
HOCTpeKBI/IBI/ITLIZ
AcuMnToTnueckue
METO/Ibl PEHICHUA
CI/IHFyJ'lﬂpHO-
BO3MYIIIEHHBIX
3amgay/
Prerequisites:
Introduction to the
theory of integral
operators
Post-requisites:
Asymptotic
methods for
solving singularly
perturbed
problems

OIIepaTopIapAbIH HETi3ri OCHHECIH kKoHE
0acTbl oMICTEpiH KapacTblpa OTBIPHII,
MarucTpaHTTapasl  auddepeHIamIpK
OIIepaTopJIapAbIH HETi3Ti YFRIMIAPEl MCH
uaesIapbIMeH TaHBICTHIPY.
Ma3smyHbI: barmapnamara EBknng
KEHICTITIHAET1 KUCHIKTap MeEH OerTep
TEOPHSICHI JKOHE TOIOJOTHSIHBIH HETi3Ti

TYCIHIKTEpI, KOTIOCHHENIKTEr1 TeH30PJIBIK
Tanjay, PumannpIk TEOMETPUsI
JJIEMEHTTEDI; ChIPTKEI

T hepeHIUANIBIK TYPIACPAiH OacTamKel
Teopusuiapbl eHemi. OchiFaH opai, 0acTh

MIHJICTIHE, TIOHHIH HETI3rl TYCIHIKTEpiH
anry MYMKIiHAIKTepi JKOHE
MarucTpaHTTapFa yipeTy  koHe

YFBIHABIPY JKaTabl./

Henp: Omwmpasice Ha  METOOb U
HarsiHbIe 00pa3sl AuddepeHIraibHbIX
OIepaTopoB, BBECTH MAarucTpaHTOB B
00JIaCTh OCHOBHBIX IIOHATHM # HIEH
i depeHInanTbHBIX OIEPTOPOB.
[Iporpamma BrIOYaeT B ceds TEOPHIO
KPHUBBIX u IIOBEPXHOCTEN B
IPOCTPAHCTBE, TaK M OCHOBHBIC TOHATHUS
TOIOJIOTHY, TEH30PHBIH  aHanmu3 Ha
MHOI000pa3usax, 3JIEMEHTHl PHUMAaHOBOM

reoMeTpUM, Hayaja TEOPUH BHEIIHHUX
mddepeHInanTBHBIX hopm.
Conepxanue: Mertoxn Dypre.
[IpeobpazoBanne ®Dypve. OOparHbIe

3a1a4N. Meron T'anepkuna. Meron
cmaboit ammpokcumarmu. OmepaTtopHbIe
ypaBHeHust/

Purpose: Based on the methods and
visual images of differential operators, to
introduce undergraduates in the field of
basic concepts and ideas of differential
operators. The program includes the
theory of curves and surfaces in space,
and the basic concepts of topology, tensor
analysis on manifolds, elements of
Riemann geometry, the beginning of the
theory of external differential forms.
Contents:  Fourier Method. Fourier
transformation. Inverse problem. galerkin

TeAeyJaep TECOPUSCHIHBIH  HETI3Ti
TYCIHITIH oineni;
Jarapichbl: TEHJICYIIH PETiH,
TEeHEYIep JKYHECIHIH peTiH
AHBIKTAW/bI;, KaJIbl XoHe aepOec
LIEMIIMIH Tabab;
Binikriniri:uaterpans
KHCBIKTapIbl, aJTFaIIKbl
HHTErpaIsl MeHrepeni./
Kysiperrismiri: OKy-TopOue
YKYMBICBIHBIH yzepici MeH
HOTIDKENICpIH  Taljay, Oaranay
XKoHE Ty3ere Oimy/

3HaHus: HUccnenosanune
CHEKTPaJIbHBIX XapaKTEePUCTHK
JIMHEHHBIX ONEPaTOPOB: F€OMETPHU
CIIEKTpPAa U €ro OCHOBHBIX YacCTeW,
CIIEKTPAJILHOM KpaTHOCTH,
ACHMIITOTUKH COOCTBEHHBIX
3HA4YCHUN.

YMenus: Pemats 3a71a4u,
CBSI3aHHBIC c
i depeHnnanbHBIME
orepaTopamH.

HaBbiku: (0] poiu
i depeHInanbHbIX OnepaTopoB B
3a/1a4ax €CTECTBO3HAHMS; 0
COOCTBEHHBIX ()YHKIHSX/
Komnerenuus: YMEHUS
aHaNM3MpoOBaTh,  OLCHUBATH U
KOPPEKTHPOBATh nporecc u
pe3ysbTar y4eOHO-

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

Ability: to Solve problems related
to differential operators.

Skills: On the role of differential
operators in  natural science
problems; on eigenfunctions.
Competence: the ability to analyze
, evaluate and adjust the process




bakpuiaynsin
MaTeMaTUKAaJIbI
K oHIeITyi/
MaremaTuueck
as  oOpaboTka
HaOJIr0 IeHu i/
Mathematical
Processing of
Observations

BMO /
MON/
MPO
6303

method. The method of weak
approximation. Operator equation.

and results of educational activities

IIpepexBusutrep:
CBI3BIKTBIK
TuddepeHIIaIBI
K ornepaTtopJap
TEOPHSCHIHA
Kipicrie
IToctpekBu3uTTEp:
Konman6aibt
IIEKTIK ecenrtep/
[IpepeKkBU3UTHI:
Beenennst B
TEOPHIO JIMHEUHBIX
mddepennmansy
BIX  OIEpPaTOpOB
[TocTpekBU3UTHI:
[Ipuknanneie
KpaeBble 3amaun/
Prerequisites:
Introductions  to
the theory of linear
differential
operators
Post-requisites:
Applied boundary
value problems

MakcaTel: bepinreH TOHHIH HeTisrici
MEHIIIKTI ~ JKOHE  MEHIIIKTI  eMec
uHTerpangap.  OmapiplH ~ KeMeriMeH
TEeXHHUKaJarbl, OKOHOMHKAIarbl IKOHE
Oacka oOJBICTapIarsl TaOWFAT 3aHAApHI
CHSKTBl TYPJI YpAICTEpIi, e3repicrepi
OHJICY OOJTBI TaOBLIA B,

Masmynsl: Teopema @parmen-Jlunaened
Teopemachl. byTiH QyHKIUSHBI TOMEHHEH
Oaranay. Buman TEOpeMachl.
AHBIKTaJIFaH PET jKOHE OHBIH KacUeTTepi.
Taiinep xoaddunmenti apkpuibl OyTIH
(yHKIMSIap THII MEH pETiH aHBIKTay
yuris ¢dopmynanap. AKbIpIbl KaTapblH
OyTiH Qynkuusiaapsl. Jlopexenik karap
K03 GUIMEeHTI apKBLIBI OyTiH
(yHKIMsIap THII MEH PETiH aHbBIKTay
yuin Qopmynanap. ByTiH (QyHKUUSHBIH
Heijepl  MeH  eCyl  apachIHJIaFrbl
OaiinaHbiC. Hencen (dbopmyrnacel.
AxpIpiibl perTi OYyTiH (QyHKUMSIIAPABIH
Henjepl. bepinren Hemnmepaeri OyTiH
(yHKUMSIIapAbl TYPFbI3Y. AKBIPIbBI PETTI
OYTiH QYHKUMSUIAPIBI JKIKTEY TYpabl
Anamap TeopeMachl.

Bopens Teopemachl. A - aKpIpIbl PETTi
OyTiH (yHKIMSITapIbIH HYKTECI.
DKCIOHEHIUAJI B THUITI OyTiH
(YHKUMSIApIBIH — aHBIKTAMackl — MEH
MBICAIJApbl. OKCHOHEHLIHANIAbl  THITI
OYyTiH QyHKOWIap YIIiH HHTETPAJIIBIK
KepceTKimTep. DKCIOHCHINAIABl THIITI
oyTin (hyHKIMSUITapABIH OCYiHIH
WHAUKATPUCCACH KOHE OJapIbIH
KacHeTTepi. TysHABI ecyiHIH
WHAMKATPUCCACHL. AMaliapAbl ecentey
TypaJlbl TYCiHIK. AKBIpIBI PeTTi OyTiH
(hyHKOMSITapABI TOMEHHEH Oaranay. /
Hemnp: oO0y4eHWs NaHHOW TUCHIHTUTAHBI
SBIISTIOTCS TIPEXKAE BCErO COOCTBEHHBIC U
HecoOcTBeHHBIe  mHTerpansl. C  ux
TIOMOIIBIO MOTYT OBITH C(HOPMYITNPOBAHBI
KaK  3aKOHBl _ TPUPOABL,  Tak |

Bimimi: xait  muddepeHInan bk
TEHJIEYJICp TCOPHUACHIHBIH HETI3ri
TYCIHITiH Oineni.

Jarapichbl: TEHJICYIIH PETiH,
TEHJIEY JKYHCCIHIH pPETiH aHBIKTal
ajanmel, OKaIIbl JKOHE JepOec
HIemiMAepiH Tababl.

Binikrisiri: OipKaJIBINITHI
Y3UTICCI3MIKT, HHTETPaIJIBIK
KHUCBIKTBI, HHTETPAJIIbI MEHIepei./
Kyziperrisniri: OKy-TopOue
YKYMBICBIHBIH yzepici MeH

HOTIDKENICpIH  Taljay, Oaranay
XKOHe Ty3ere Oiry/

3HaHMsI:  OCHOBHBIE  TIOHSTHS
TEOpUHn OOBIKHOBEHHBIX
i depeHInanbHpIX  ypaBHEHUI.
YMmeHusi: onpenensiTh  HOPSOK
YpaBHEHHsI, TIOPSIOK  CHCTEMBI
YpaBHEHHMH; HaXOIWTh oOmee W

Y4acTHOE pelLIeHHS.
HaBpixu: HPOM3BOJIBHBIMH
HOCTOSHHBIX, MHTErPaIbHBIX
KPHUBBIX, IEPBBIX HHTErpanax/

Komnerenuus: YMEHUS
aHaIM3UpOBaTh,  OLECHUBATH U
KOPPEKTHPOBATh nporiecc U
pe3yibTar y4eOHO-

BOCITUTATEIBHOMN AESITENBHOCTH /
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




pa3HooOpa3HbIe TIPOLIECCHI,
MPOUCXOJISIINE B TEXHUKE, SKOHOMHUKE H
JIpYrux o0nacTsx.

Conepxanue:  Baenenue. Teopema
Oparmena-Jlungeneda. OueHka 1enoi
(YyHKIIMM KOHEYHOr'O TMOpsIKa CHU3Y.
Teopema Bumana. YTouHEHHBIH MOPSIIOK
u ero cpoiictBa. DopMmynbl I
HAXOXKJICHUSl TIOpsilKa M THUIA IIEJIOW
¢yHKIIMM ~ Wepe3 ee  TEHIEpPOBCKHE
K03 UIIUCHTEI. Lenbie GbyHKIAH
KOHEYHOT'0 nopsiiKa u THIIA.
HaxoxneHue mnopsaka W THNA 1IEJIOH
¢byHKIIN yepes KO3 HUIINEHTBI
creneHHoro psnga. CBs3b MEXIY POCTOM
nenoi GyHKIMU U ee Hylsmu. Popmyna
Hencena. Hynu  wenmodi  dyHKumMu
KoHeuHoro nopsaka. [loctpoenue uenoi
¢byHKIIN C  3aJJaHHBIMU HYJISIMU.
Teopema Anamapa o pa3OKeHUU LENOn
(l)yHKI_H/II/I KOHEYHOI'O IIopsJika B BHUIEC
OeckOoHEUHOro npousBesneHus. Teopema
bopens.  A-touku uenoit  QyHKImH
KOHeuHoro mopsanka. OmpeneneHue U

MpUMEpPbI LETBIX GbyHKIUH
9KCIMIOHEHIIMAJIILHOTO TUMa. Bslnmykible
MHOKECTBA. OnopHas GbyHKIUSA

BBIIYKJIOTO MHO)X€CTBA. MHTerpajbHble
NpEeACTaBJICHU IS ILEIbIX (byHKuI/Iﬁ
OKCIIOHCHIMAJIBHOT'O THIIA.
Wunukarpucca pocra 1enoi (yHKIUH
OKCIIOHCHIUAJIBHOI'O THUIIA U €€ CBOICTBA.
Wupukatpucca  pocrta  MPOU3BOLHOM.
[TousTne 00 OTIeparmOHHOM
ncuncienun. O HEKOTOPBIX  OLICHKaxX
CHHM3Y Ml TETbIX (PYHKIHA KOHEYHOTO
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

MM/ MC/ MS 4 | Aiisipeivapik  |BIT |AShET 30/0/30/12 [pepexBusurrep: |Makcatsl: MarucTpaHKa xaii | BimiMi: MaTeMaTHKaIbIK MOJeaey
(T) LIETTIK B/ |TRKZ .5/22.5 KemnoGeiineni i depeHnman bk TEHJICYJIEP/I | peti xKoHe jkall AudepeHIIHaIbIK
Konnan6ass ecenTepIin BD |TDBVHA MaTeMaTUKAIBIK  |IIEIIyJiH JKYbIKTay oJicTepi, KAaTellK|TeHAeylepai  JKybIKTalm  IIelry
MAaTeMaTHKA TEOpHUsICHI/ TK/ |5306 aHam3 JKOHE |[Ke3Jepl oHe HKYBIKTAy SJICIHIH JIIr] |0aphICHIHAAFBI ecenTey TaKiproeci
— Teopust KB/ CTOXaCTUKANBIK  |Typayibl TYCIHIKTEpJl IKyHeni Typ/e |>KailbIHIarbl TYCIHIKTEpiH
{HTErpanplK | PA3HOCTHBIX EC aHau3 KQJIBIITaCTBIPY KOHE _ aIlbIHFaH | KaTbIITaCTRIPy. Marncrparka xaii
reHeyTep KpaeBbIX 3a/1a4 [ocTpekBU3HTTED: |HOTWKEIEepre — Tangay Kyprize Oiy | tuddepeHMANIBIK  TeHACYIepi
Herisnepi/ Theory 0 FBUIBIMH ~ 3€pPTTEy 6011;,11? TaOBLTABL. VCOH,I[aI/I-aK, TAaHBIM | XKYBIKTAIl IICHTY JKOHE 3EPTTey
[pricraHas Difference KYMBICHI/ ypaiciame naiina 6OHaTLII-.I YUWIH MaTeMaTHKaHbIH TEOPHSIBIK
ATEMATHKA 1 Boundary Valu [IpepexBU3UTHL: 5 nnq)q)epeﬁungnnbm  Tewjeysepai 61311}\4;[6.)p1.H.KOH,Z[aHy,HLI yipery;
CHOBEL Problems MaremaTu4eckuil | KOMIBbIOTEPIIH KOMETiMeH  TIelTy/IiH Binikriniri: }Kag
aHan3 Ha |ecenTey anropuTMICPiH KYphIl, KongaHa [tuddepeHmanablk — TeHaeynepai
HHTCTD am’UHHX MHOrooOpa3msix u|0imyre madpiHmay. [IpakTHKambIK — iC|KOMIBIOTEPI MafIaIaHbIIn
ypaBI.{eHHH/ CTOXAaCTHYECKUN  |OpeKeTiHIe MaTeMaTHKAIIBIK | KYBIKTAIl ~ [ICMy  YIIIH  JKYBIK
APP"e_d_ aHaJIN3 MOJNIENMBACYNIH  KOMETIMEH  IIbIHAWBI |omicTep i rnafaiasa oimy
SCIGHtIfIC. ITocTpekBM3UTHI:  |ONEMHIH 3aHABUIBIKTapBIHA —TIaliajaHa |iCKepIIiriH KaJIbIITaCTRIPY;
Mathematics and Hayuno Gimy. JlaFabIchI: MarucTpasTThi
Fundamentals of HccIenoBaTenbeka |Llenb: IUCHMIUIMHA SBISETCS W3ydeHHUE |KOMbLIFaH ecernTi IIeny
Integral st pabora/ METOJI0B pemreHusl audpepeHIHanbHbIX | 0apbIChIHIA  KYBIKTAIl  IHCIIYIiH




Equations

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

ypaBHeHI/Iﬁ nepBoro u BTOPOT'o
MOpSAAKOB, YHCICHHOC PCHICHUC TaKUX
3a1a4 u ceiiyac TOTJIOMIAET
3HAYUTCIIbHYIO 4acCTb MalIuHHOI'O
BPEMCHH, MMpeaoCTaBIAEMOI o
coBpeMeHHbIME DBM, Metoab! penieHus
3amaun Komm ¢ pasnuuHOi creneHu
TOYHOCTHU, OHNPECACIICHUC TOIPCIIHOCTHU
atux MetozoB (Meronsl Ditepa, PyHre-
Kyrra, Anmamca, MwuiiHa, HEU3BECTHBIX
K03 PULIUCHTOB). C YUCJICHHBIMU
MCETOJaMH PCUHICHUA KakK 0OBIKHOBEHHBIX
mddepeHIManbHBIX ypaBHEHHH, TaK |
ypaBHeHI/Iﬁ B YaCTHbIX MPOU3BOAHBIX,
XO0TsT B OCHOBHOM MbI COCPEAOTOYNMBACM
Halle BHUMAaHWE Ha OOBIKHOBEHHBIX
muddepeHMaNbHBIX  ypaBHEHUSX |
0COOEHHO Ha PEUHICHUN KpacBbIX 3a1a4d
s TaKuX YpaBHEHUI.
Cogepxanue: YucneHHoe  peuieHue
meroaoM Ditnepa. [Tocranoskal/

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
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

THIMAI ~ TOCUICPIH  TaHZAyFa,
OpPTYpAl  OmiCTEpMEH  aJbIHFaH
€CeITiH HOTIKEJIEPiH
casbIcTeIpyFa  yilpery. JKybIkTay
omiciHIH  KaTemiriH  Oaranmaysnsl,
OPHBIKTBUTBIKKA 3eprreyn,
OCpiIreH MONIIKTI TaHAAyIbl KOHE
aNbIHFaH  HOTWKENEpIl  Tanjau
Oimyzi MeHrepyi THic.
Kysiperrismiri: OKy-TopOue
YKYMBICBIHBIH yzepici MeH
HOTIDKENICpIH  Taljay, Oaranay
XKoHE Ty3ere Oimy/

3nanus: meronsl peuteHus OIY
MEepBOr0 W BTOPOTO  IOPS/IKOB.
Ymenns: UCIIOIB30BaTh
BapUAllMOHHbIE  METOABI  MpHU
pelieHrr  NPHKIaTHBIX  3ajad.
peliath YUCICHHBIMH METOJAMH
OOBIKHOBEHHBIE
mddepeHnmanbHple ypaBHEHHST U
COCTaBIIATh nporpamMmy Uit
pemerns Ha OBM. Ompenenutsb
HOTPEIIHOCTH METOJOB PEIICHHS,
OIPEeNIeNIUTh CTEIEHH TOYHOCTH.

HaBbixn: 3HAaHUSMHU pu
HCCIIEIOBAaHUH u peLIeHNH
KOHKPETHBIX OOBIKHOBEHHBIX
i depeHInanbHbIX ypaBHEHUH ©
CHCTEM, BCTPEYAIONIHUXCS B
Pa3IUIHBIX obnactsx
€CTECTBO3HAHHSA, U C IIOMOILIBIO
3TUX 3HAHUU ONpENENUTh
HOTPEITHOCTH HPUMEHAEMBIX

YHUCJICHHBIX MECTOI0B pemienus

IV

KoMmnerennus: YMEHHUS
aHAJIM3UPOBATh,  OIECHWBATh W
KOPPEKTHPOBATh Tpo1iecc "
pe3yabTat yueOHO-

BOCITUTATEIBHON AESITENHHOCTH /
Knowledge: methods for solving
first and second order odes.
Ability: use variational methods in
solving applied problems. to solve
ordinary differential equations by




DKCTpeMaibl
ecenrep/i
mIenry djicrepi
Metoasl
peleHus
DKCTPEMAJIbHBI
X 3a7a4/
Methods for
Solving
Extremal
Problems

EESh
MREZ

MSEP
5306

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

IIpepexBusutTep:
OnepatopaapIbIH
CIIEKTPaJI bl
TCOPUACBIHBIH
JJIEMEHTTepI
IToctpekBuszurrep
Juccepranusuibik
HKYMBIC/
IIpepexBU3UTHI:
DeMeHTHI
CHEKTPAJIbHOMN
TEOpHH
OIIepaTopoB
ITocTpexkBU3UTHI:
HuccepranionHas
pab6ora/
Prerequisites:
Elements of the
spectral theory of
operators
Post-requisites:
Dissertation work

Makcatbi: Maructpanrrapra
i depeHnmanapIK TeHIeyIep iy Herisri
TYCIHIKTEDIH, i depeHnman bk
TEHJIEYJNepAl IIeNly J>KOJNJIAPbIH JKOHE
Heri3ri KaruanapbiH yiipery.
Ma3zmyHsr: I3peminai (byHKIHS
KaTbICIIAUTBIH i depeHiman bk

TEHICYAIH  JKajmbl IIeHIMiH  Taoy.
bepinren HyKTeleH OTETIH MHTETPaJIIbIK
KUCBIKTBI Oeutin any. Toyernci3 alHbIMabI
KaTbICIIAUTBIH b depeHiman bk
TEHIEYAIH JKajllbl IIEHlMiH  Taly.
AMHBIMaJIBUIAPBI XKBIPATHIIATHIH
muddepennmanapik TeHaeynep. biprekri
Teraeynepai menry. ChI3bIKTH TEHACYIIH
JKAITTTBI HISIIIMI. Bepuysmu
TeHeyi. TopIK muddepeHnran st
teHneynep. VHTerpanmslk keOeHTKim. n
peTTi TYBIHABIFA KATHICTHI MICHIIETIH
TeHney. bipTekTi kanmpulamMa TeHAey. n-
peTTi OipTeKTi CHI3BIKTH TeHaey biprexri
eMec TeHICY/1 aHBIKTaJIMaFraH
koo dummentrep  omiciMeH — Imemry.
DOiinepaiH OIPTEKTi CHI3BIKTHI TCHACYIEPI.
CBI3BIKTHI TEHACY/IIH PETiH TOMEH/IETY.

ean: dopmupoBaHre y MarucCTpaHTOB
3HAHUHA TEPMHUHOJOTHM W  OCHOBHBIX
MOHSTHH nmuddepeHIanbHbIX
ypaBHEHHH, OCHOBHBIX MPHUHIMIIOB H

Bimimi: xaii  auddepeHuanapk
TEHJIeyJIep TEOPUSICHIHBIH Heri3ri
TYCIHITIH YHpeHei.

JlaFapicbl:  TEHACYIIH  perTiH,
TEHJIEY KYHECIHIH PeTiH aHbIKTaIl,
JKaJIbl JKoHE JepOec MIeliMaepin
Tabaapl.

Bigikriairi: OipKaJIBINTHI
Y31TiCCI3AIKTI, MHTETPaJIJIBIK
KUCBIKTBI, UHTErPAJI/Ibl MEHI'€PE/Ii.
Kyziperriniri: OKy-TopOue
JKYMBICHIHBIH yzepici MeH
HOTWXKENEpIH  Taijay, Oaranay
JKoHE Ty3ete Oliy/

3HaHMsA:  OCHOBHBIE  TIOHSTHS
TEOpUU OOBIKHOBCHHBIX
muddepeHnnanbHpIX  ypaBHEHUI.
YMeHust: onpenensaTb  IMOPSIOK
YpaBHEHHsI, TIOPSJOK  CHCTEMBI
YpaBHEHHH; HAXOIWUTh OOIee W

JacTHOE peIIeHHS.
HaBbiknu: MIPOM3BOIHHBIMHU
IMOCTOSIHHBIX, WHTETPaTbHBIX
KPUBBIX, ITEPBHIX HHTETpaax/

KoMmnerennus: YMEHHUS
aHAIM3UPOBATh,  OICHWBATh W
KOPPEKTHPOBATh Tporiecc u
pe3ysbTar y4aeOHo-

BOCIIUTATEIHHON JACATCIIbHOCTHU /




Ioaxo010B K PCHICHUTIO
i hepeHImanTbHBIX YpaBHEHUI.
Cogpepxanue: Teopema Komm. 3anmaua
Komm. Teopema cymecrsoBaHus U
CAMHCTBCHHOCTH PCUICHUA 3aJa4n Komn.
VYcnosue Jlummmnna.
Juddepennmanbapie ypaBHEHHUS IEPBOTO
Mnopsijika, paspCUHICHHBIC OTHOCUTCIILHO
MIPOU3BOTHOM. Jluneiinsie
muddepeHnanbHble  ypaBHEHHS N-0ro0
Topsjika C NEPEMCHHBIMU
ko3 dunmenramu. Jluneiinbie
mddepeHnmanbHpIe ypaBHEHHUS c
MOCTOSHHBIMU KO3 PULIMEHTaAMH.
YpaBHeHU Oiinepa. PazHocTHBIE
YpaBHEHUSL. Cucremsl
i depeHInanTbHbIX ypaBHEHHUH.
Ilonoxenus paBHOBECHS.
Knaccmbnkauuﬂ TUIIOB MOJ0KEHU
paBHOBECHA ABTOHOMHBIX CUCTEM
JIMHENHBIX i depeHnnanTbHbIX
ypaBHEHHI BTOPOTO MOpsIKa. /

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

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

Autonomous  systems  of linear

differential equations of the second order.
CBI3BIKTBIK KIT/ [IpepexBusutTep: |Maxkcatbl — KJIacCHKaIbIK | BlIiMi: KHCBIK, KHCBIKTBIK KOHE
uaTerpanasik |11/ Byrin ¢yaxmmsiap | muddepenmanapr TEOMETPHSHBIH | IIPaTy TYCIHIKTEPiH, KHCBHIKTAp
terneynepai  |PD [TocTpexkBm3uTTEp: |9AicTEpl MEH KOPHEKIJIKTEepre CyWHeHe |TeOPHACHIHBIH HET13T1 TeopeMachlH,

Iemnry

OTBIPBIN,  MaruCTPaHTTApIbl  Kasipri

OerTep  TYCIHITIH  KOHE  OHBIH




omicrepi/
Metonpl
pereHus
JIMHEHUHBIX
HWHTETPaTBHBIX
ypaBHCHUI/
Methods  for
Solving Linear
Integral
Equations

TK/
KB/
EC

MSLI

5307

JKYMBICBI/
HpepeKBI/ISI/ITLII
Hensre GpyHKImm
HOCTpeKBI/ISI/ITLII
FBUIBIMU  3€pPTICY
KYMBICHI/
Prerequisites:
Mathematical
analys, Differential
equations
Postrequest:
Research work

i depeHnmanIpK TEOMETPHSHBIH
HETi3ri  TYCIHIKTEMENIEpiH TaHBICTBIPY
Oonbim TaObuTanbl.  barmaprmama eBKIMA
KEHICTITiH/Ie KHCBIKTap MEH OeTTepiiH
TEOpusiCbIMEH ~ Oipre,  TOINOJIOTHSHBIH
Heri3ri TYCIHIKTepiH, KemOelHenepaeri
TEH30pJIBIK ~ TalfayJbl MEH  pHMaH
TEOMETPHSICHIHBIH AJIEMEHTTEPIH, CHIPTKEI
muddepeHnmanaplk popManap GacTankbl
TEOPUSICHIHBIH HeTi3aepin KaMTuasl. Con
ceOern OOMBIHINA OKY/IBIH MIHJIETI HETi3ri
TYCIHIKTEpI TOJBIK allbIll >KOHE OJapbl
MarucTpaHTTapra JAypbIC TYCIHIIpY oTe
KaXkeT.

Masmynsl: Kuceikrap teopuscel. berrep
Teopusickl.  Tomonorust ~ 3JIeMeEHTTEpI.
KembeiiHenep  TEOpHSCBIHBIH  HETi3ri

TyciHikTepi. KemnOeliHeneri TEH30pIIBIK
tanzaay/

ueﬂb: onurpasacb Ha METOJbI U HATJIATHBIC
00passl KJIACCUYECKO

i depeHnnanbHO TeOMETpUH, BBECTH
JOKTOPAaHTOB B  00ONAacTb  OCHOBHBIX
MOHSTHHN u uaeu COBPEMEHHOM
i depennmanbHoOR TFEOMETPHH.
[lporpamma BKIIOWaeT B ce0s  Kak
TEOPHIO KpPUBBIX M IIOBEPXHOCTEH B
eBKIMJOBOM  IIPOCTPAHCTBE, TaK M|

OCHOBHBIE TIOHATHSA TOIOJIOTUH,
TEH30pHBI aHAJIM3 Ha MHOroo0pa3wsX,
3JIEMEHTHl ~ PUMaHOBOH  TeoMeTpuy,
HauaJa TEOpUH BHEIITHUX

muddepennmansipix Gopm. B cBsizu ¢
3THUM OYE€Hb Ba)XKHOM 3ajadveil SBIISIETCS
M0 BO3MOXXHOCTH TIOHOE PACKpPBITHE
OCHOBHBIX IIOHATHH JUCHMIUIMHBI H

CUIIaTTaMachlH,  OIpiHIN  JKoHE
SKIHII KBaJPATTHIK (opMaapIsl,

TayCTHIK JKOHE opTama
KHCBIKTBIKTBI ouren.
Jarabichbl: (b hepeHITHATTBIK

TCOMETPHSI JKOHE TOIOJOTHSTHBIH
HETI3T  aHBIKTAMAaChIH, KYPCTBIH
HETI3T1 TEOpPEMaCHIHBIH
TMONICNNICHYIH — TaJKpUIall — ajajbl
BigikTiniri: GerTep TeOpMsACHIHBIH
Heri3ri TEHJEYJIepiH,
TOMOJOTHSNIBIK JKBHUBAJCHTTIIIKTI,
(G hepeH-TTHATIBIK

KeroeliHenepni, KemnoOeHHeniKkTep
(DYHKIMSACBHIH, JKaHaMa KCHICTIKTI,

KaHama Oeitnenepi, paHr
OeliHeciH MeHrepemi. /

KyziperriJiri: OKy-TopOue
KYMBICBIHBIH yzepici MeH

HOTIDKENIEpiH  Tangay, Oaranay
KOHe Ty3ere Oiny/

3HaHus: TIOHSATHSA KPHUBOH,
KPUBHU3HBI M KPYYCHUS, OCHOBHYIO
TEOpeMy TEOPHH KPHBBIX; HOHATHSA
HOBEPXHOCTH U €€ XapaKTePHCTHK,
[IEpBOM U BTOPOM KBaJApaTUYHBIX
dopM, rayccoBod UM cpeaHel
KPHBU3H.

YMeHusi: onpenensiTb OCHOBHbIE
i depeHnanbHple TEOMETPUH |

TOIIOJIOTHH, pa3bupaTbes B
JIOKa3aTelbCTBaxX OCHOBHBIX
TEOpeM Kypca.

HaBbixu: OCHOBHBIMH
YpaBHEHHUSAMHU TEOpUH
MIOBEPXHOCTEH; MOHSTUSIMH

OCMBICIICHHOE YCBOGHHE MX | TOTIOJIOTHYECKOr0 MPOCTPAHCTBA U
JOKTOpaHTaMH. TOIOJIOTUIECKUX CBOIICTB,
Copnepxanne: Teopusi KpuBBIX. Teopus |TOMOIOrHIecKoit

TIOBEPXHOCTEH. JIEMEHTHI TOMOJOTHH. |3KBHBAJIEHTHOCTH; MOHATHSIMHA
OcHOBHBIE TTOHATHUS Teopud | iuHepeHIpyeMoro
MHOT000pa3uit. TeH30pHBIN aHamM3 Ha|MHOrooopasus /

MHOrOooOpasmsa. PumanoBa merpuka Ha|Kommerenuus: YMEHHUS
MHOrooOpasus. BremrHme hopmbl/ aHAIM3UPOBATh,  OICHWBATH W
Purpose: application of methods of |koppextupoBats nporecc |
functional analysis in the study of|pesynprar y4eOHO-




Jlarmac
TYpJIEHIIpYi
JKOHE OHBIH
KOJIIaHBLTYbI/
[IpeobpazoBan
ne Jlamnaca u
ero
npuMeHenue /
Laplace
Transformatio
n and Their
Application

LTOK

PLEP /
LTTA
6308

problems for the spectral analysis of self-
adjoint operators.
Contents: Spectral analysis of self-adjoint
operators. Composition of mappings.

BOCITUTATEILHOU 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

IIpepexBusutTep:
MaTEMaTHKAJbIK
Tanaay,
nuddepeHuman bl
K TEHJEY,
MaTeMaTHKaJIbIK
(uzuka
TeHJeylepi,
CBI3BIKTBI
MHTETPaJIIbIK
TeHIeyaepai
HIenry anicrepi
ITocTpexBusutrep:
FBUIBIMH ~ 3€pTTey
KYMBICHI/
IIpepeKkBU3UTHL:
MaTeMaTU4eCKUI
aHaJm3,
muddepeHIranbH
ble ypaBHEHHS,
ypaBHEHUSA
MaTeMaTU4YeCKOU
(UMK, MeTOomIBI
pemeHus
JIMHEWHBIX
HHTETPATBHBIX
ypaBHEHUI
[ToCTpEKBH3HTHI:

Makcathl: JJOKTOPAHTKA WHTETPAIIBIK
TYpIACHIIpyIep KOHE OJTap/IbIH
KOJIIaHBUTYbI TIOHIHIH HETI3T1 YFBIMIapbIH
JKOHE OJ1ap/ibl LICLIY IiH HEeri3ri 9JicTepiu
JKYHenl Typhe TYCIHAIPY, KOJJIaHbUIYBI
JKOHIH/IE JaFABIHBI KaJIbINTACTHIPY OOJBII
TaObLIAMBL WHTerpanubik
TYpJeHIIpyIepaiy  auddepeHraibK
TeHaeynepAi koHe auddepeHIraIbK
TEHJeYIep KyHeciH HIemyre
KOJIJaHBLTYBL. Wurerpanusix
TYPJICHIIPYICPIiH SAPOCHl OpaM TEKTeC
BonpreppaHelH  2-TeKTi  MHTETrpaIbIK
TeHJCYiH »oHe BonbTeppaHblH 2-TeKTi
UHTETPAJIBIK  TEHIeylep  JKyHeciH
IIenryre KOJIIAHBLTYBI. Jlanmac
TYPACHAIPYI JKOHE OHBIH  HHTETPO-
1 depeHnnaIIpK TeHaeyaepal menry./
Lenp: mOKTOpaHTYy JaTh OCHOBHBIE
NOHATHA W METOABl HX pEIICHUs 10
«UHTETPaTbHBIM MPEOOPA3OBAHUAM U HX
TPUMEHCHUSIM) - copmMupoBaTh
NpEeJICTaBJICHHE O MPHUMEHEHUH METO/IOB
UHTETPAJIBHOI0  NpeoOpa3oBaHus NpH
peLICHNU TPHKIAIHBIX 3a1ad4; - HAyduTh
JOKTOPAHTOB NPHMEHATH TEOPETUUCCKUE
3HAHWS TI0 MAaTeMaTUKe JUIs PELICHUS
3a1aq npodecCHOHATILHON

- MHTErpaJIblK  TYpJICHIIpYJep
OOMBIHIIIA JKaHA MaTEMaTHUKAJIbIK
OimiM  anajpl, JarIpUIaHYy JKOHE
oJap/ibl Kocion KbI3METIH/IE
KOJIJaHaIbl;

- MHTErpalgblK TYpPJICHAIpYyJaepre
OepinreH  ecentepil  UIbIFapy
OapbIChIHIA  OWABI  OKYyHemneuni,
OHBIH MOPMEHALIITIH apTThIpyFa
Ka)KeTTi 9fiCTep Il KOJIaHaIbI;

- 3ePTTEYIITIK KbI3METTI TaObICThI
iCKe achIpaipl;

- UHTETPaJABIK  TYPJICHAIpYIEp
MoceneciH  memeni  JIOTMKaIbIK
JKOHE CBHIHU OWNayFa KoJaHaIpl./

- CIIOCOOHOCTB YUUTHCH,
npuoOpeTaTb  HOBBIE  3HAHWS,
YMEHUS o UHTETPaIbHBIM
npeoOpa3oBaHMsIM M UCIOIB30BaTh
ux B npodeccrHoHaIbHON
JeATEIBHOCTH;

- 0CO3HaBaTh COLIMAJIBHYIO
3HaYNMOCTh  CBOEW  Oymymiei
mpodeccui,  WMETh  BBICOKYIO
MOTHBALMIO K  BBINOJIHCHHUIO
podecCroHaTbHOMN eI TeThHOCTH/
- ability to learn, acquire new
knowledge and skills in integral




Hay4YHO -
HCCIIEA0BAJIChCKas
pabora/
Prerequisites:
mathematical

analysis,
differential
equations,
equations of
mathematical
physics, methods
of solving linear
integral equations

post-Requisites:
research work

EeSITENLHOCTH./

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.

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

Cunrymspnsi- |KIT/ |STEShA 15/0/30/0/ IIpepexBusutrep: | [lonnin maxcarsr: Juddepentmannpik | bimimi: i depeHnnanapK
tonkeithutFad | TK | A/ 50/10/15 Komruiekcri orepaTopiapiblH HeTi3ri OeifHeCiH jKoHe |Tefeyiep TEOPHSCHIHBIH  HETi3ri
ecenrep/i AMRS TaNAayIbIH 0acTbl OMICTEPiH KapacThlpa OTBIPHII, |TYCIHITIH Oineni;
ISy H z ACTUNTOTHKANIBIK |MarucTpaHtrrapabl  auddepeHimanipik |Jarapicsl:  TEHASYIIH  peTiH,
ACHMIITOTHKAJ AMSSH axicTepi. orepaTopIapIiblH HEeri3ri YFeIMIaphl MEeH | TeHIeylep KYHeciHiH perin
BIK  oJicTepi P ITocTpeKBU3UTTP |HIesUIapbIMEH TaHBICTHIPY. aHBIKTal JIbI; JKaJIIbI JKOHE aepoec
AcuMmnrornuec 6308 Huccepranmsuiblk | Ma3myHbI: barnmapnamara  EBkiup|memimin Ta0aIbL;
Kue METO/Ib] KyMmbic/ KEHiCTITiH/eri KuchIKTap MeH Oerrep | Bimikriiiri:uarerpanbt
perieHus IIpepeKBU3UTBI: |TCOPHUACHI HKOHE TOMOIOTHAHBIH HETri3ri|KUCBIKTap.Ibl, QJIFaIIKBI
CHHTYJISIPHO- ACCHUMIITOTHYECKH | TYCIHIKTEpI, KOMOCHHEINIKTEer TeH30PIIBIK | HHTErPaJIbl MEHIepe/Ii.
BO3MYIICHHBIX e METO/IBI | TN 1Ay, PumanabIk reometpust | Kysiperriniri: OKy-TopOue
3apau/ KOMILIEKCHOTO JJIEMEHTTEDI; CBIPTKBI | /KYMBICBIHBIH yzepici MeH
Asymptotic aHaJIn3a. muddepeHnmanabIK TypiepaiH OacTankpl |HOTHKENEpiH — Tanjay, Oaranay
Methods  fon IMocTpekBU3UTHI |Teopusutaphbl eHeni. OcbiFaH opai, 6acTsl|xaHe Ty3ere Oimy /
Solving JuccepranonHasi |MiH/ETiHE, TOHHIH HETI3rl TYCIHIKTepiH | 3HAHHUSI: Uccnenosauue
Singular- pab6ora/ arry MYMKiHIIKTEpi JKOHE | CIIEKTPATBHBIX XapaKTePUCTHK
Perturbation Prerequisites: MarucTpaHTTapra YHpeTy  KoHe|TMHEHHBIX OIIepaTOPOB: TE€OMETPHH
Problems Asymptotic YFBIHIBIPY JKaTaIbL./ CIIEKTpa M €ro OCHOBHBIX YacCTeH,
methods of|Meap: Onmpasch Ha  METOOBI M |CIEKTPATBHOM KPaTHOCTH,
complex analysis. |Harmsmebie 06passl AUddepeHIMATBHBIX | ACHMIITOTHKH COOCTBEHHBIX
Post-requisites:  |omepaTopoB, BBECTH MArWCTPAHTOB B |3HAYCHHIA.
Dissertation work |o0sacTe OCHOBHBIX TIOHATHM W WaeH | YMeHHA: Pewate 3a/1a4H,
Qg depeHnIraTbHbIX OIIEPTOPOB. |CBSI3aHHBIE c
IIporpamma Britowaer B cebsi Teoputo | auddepeHnarsHpIMu
KPHBBIX u MOBEPXHOCTEN B |OIIepaTOpaMH.
NPOCTPaHCTBE, TaK M OCHOBHBIC MoHATHs | HaBbIKHM: o ponu
TOTIONIOTHY, TEH3OPHBIA aHAM3  Ha|Iu(QepeHIHaTbHBIX OepaTopoB B
MHOro00pasusix, BJIEMEHTHl PHUMAaHOBOI |3a1a4ax €CTeCTBO3HAHNS; 0
reOMETPUH, Hayaja TEOPUH BHEIIHHX |COOCTBEHHBIX (DYHKLHSX.
mddepeHnnanbHBIX HOpM. Komnerenuus: YMEHUS
Conep:xanue: Meron Dypbe. |aHANM3UpOBaTh,  OLCHHBATh U




IIpeoOpazoBarne  Dypre. OOpaTHBIC
3aJ]a4u. Meron Tanepkuna. Merox
crnaboil ammpokcumarmu. OnepaTtopHbIe
ypaBHeHus/

Purpose: Based on the methods and
visual images of differential operators, to
introduce undergraduates in the field of
basic concepts and ideas of differential
operators. The program includes the
theory of curves and surfaces in space,
and the basic concepts of topology, tensor
analysis on manifolds, elements of
Riemann geometry, the beginning of the
theory of external differential forms.
Contents: Fourier Method. Fourier
transformation. Inverse problem. galerkin
method. The method of weak
approximation. Operator equation.

KOpPEKTUPOBAThH npoIiecc u
pe3ysbTar y4eOHO-
BOCITUTATEILHON ACATCIIBHOCTHU /
Knowledge:  Investigation  of
spectral characteristics of linear
operators:  geometry of the
spectrum and its main parts,
spectral multiplicity, asymptotics
of eigenvalues.

Ability: to Solve problems related
to differential operators.

Skills: On the role of differential
operators in  natural science
problems; on eigenfunctions.
Competence: the ability to
analyze, evaluate and adjust the
process and results of educational
activities

ApHaiisl
¢byukmsap/
CrerpaibHbIe
byHKIIMN
Special
Functions

/

KI1/
TK

AF/
SP/
SF
6309

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

2

IlpepexBu3NTTE:
CBI3BIKTBIK

i depeHnman bk
orepaTopiap
TEOpUSIChIHA KipicIe
IMocTpekBU3UTTED
N depenipanipik
TeHAeYIIep,
MaTeMaTHKaIIBIK
(huznka KOH
CaH/IBIK onicre]
DKOHE oMapay
tienry/
[IpepeKkBU3UTHI:
BBeneHus: B TEOpUH
TTMHENHBIX

i QepeHnraTbHbD
oIepaTopoB
IlocTpeKBU3NTHI:
JlnddepeHnnanbHpl
e ypaBHEHHS
MaTeMaTHYecKas
(hr3nka

YHCIICHHBIE METOJH
W UX pereHust/
Prerequisites:

Introductions to th

Makcarbl:
KOJIJaHbIMIbI
KYpaJIlapbIHbIH
(yHKIIMOHAIIBIK

aHaNM3/iH  HEeri3ri  yFeIMAapbl  MeH
KaruganapbiH Oasuuay, (yHKIMOHAIABIK
aHalNM3 eCeNnTepiH Iemy oJiCTepiH
yipery.

Ma3myHbI: beiine. WHbeKkTuBTi,
CIOPBEKUBTI JKoHEe OWEKTHBTI OeiHenep.
Betinenep xommozumusicel. Kenmymenep
MEH OeitHenepiy JIEKapPTTHIK
KkeOeuTiHmici./

Hean: [IPUMEHEHUS METOI0B
(hyHKIIOHAIBHOTO aHaJM3a pu
WCCIIEZIOBAaHUH 3ajad ISl CTIEKTPabHbIA
aHAJIM3 CaMOCOINPSKEHHBIX OIEPaTOpPOB.
Conep:xanue: CHeKTpanbHBI aHAIN3
CaMOCOTIPSKEHHBIX OIIEpaTOpPOB.
Kommoswust orobpaxenmnii/

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

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

Teopusuibik
MaTeMaTHKaHbI
KOpbIHA

KOHE
3eprrey
€HI'eH

Bigimi:  3amMaHaym  TEOpPHUAIBIK
JKOHE KOJIIaHOAaJIbI
MAaTEMATHKAHBIH  aHAJTHTHKAJBIK
apceHaNblHa KipeTiH MOHHIH Heri3ri
TYCIHIKTEpiH yiipeneni.
JaFabichl:iepOec  KOHE  HAKThI
JKarTalbIHIaFbl (hyHKIIMOHAN B
AHAJIMTUKAIIBIK ~ KO3KapacThl O
eJerined OTKI3iII, SKAJIIIBI
TYKBIPBIMJAMACHIH urepe;ii.
Binixriniri: bBeiine. MubexkTusTi,
CIOPBEKUBTI  JKOHE  OHEKTHBTI
Oeitnenep. beitnenep
KoMIo3uIwscel. KemnmMyienep MeH
GeliHenepain JIEKaPTTHIK
KOOCHTIH/IICIH MEHTepe/Ii.
Kysiperriniri: KoCiOn-
MEJArOrMKajIblK JKOHE TYJIFAIIBIK
MaceleepIi ey Jarabuiapst /
3HaTh: IpUMEHECHNE METOa
CHEKTPaJIbHBII aHaIu3
CaMOCOMPSDKEHHBIX ~ OIEepaTopoB
YMmenmue: c €IUHBIX
(YHKIOHATBHO-aHATTUTHIECKUX
HO3ULINH MIEPEOCMBICTUTD
M3BECTHBIE €My B YacTHBIX U
KOHKPETHBIX  CIy4asix  TIOHATHS,




theory of lineg
differential operator
Post-requisites:

Differential
equations,
mathematical
physics an
numerical method

and their solutions

NPUHIMUIBL, (AKTBI ¥ YCBOUTH HX
HanOolee o0IIHe

(hopMyIHpOBKY.

HaBbixn: OTOOpa’keHUSIMH.
VHBbEKTUBHBIM, CIOPBEKTUBHBIM H
OW'bEKTUBHBIM 0TOOpaKCHHEM.
Kommnozumwsimu 0TOOpakeHHsI.
JlekapToBBIM MPOU3BEICHUEM

MHOYECTB ¥ OTOOpasKEeHUIA.
KOMHCTCHI[PISI: HaBBIKH PCIICHUSA
npodeccroHanbHO-
neaaroru4yeCKux M JIMYHOCTHBIX
mpooeM;

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: solving skills of
professional  pedagogical  and
personal problems
Omeparopisik |KIT/ |{OKDT 30/0/45/0// |2 IpepexBusutre: |MakcaTbl: Hubdepennmanapik | Biximi: i bepeHInaIIbIK
koo durmentti TK | DUOK/ 60/15/30 Wurerpanubik orepaTopiapIblH HeTi3ri OeiiHeCiH JKoHE [Teieyep TEOPHUSICHIHBIH — Herisri
i depeHnman DEOC orepaTopIap 0acTbl OMICTEPIH KapacThlpa OTBIPHII, |TYCIHITIH Oinei;
TIBIK 6309 TEOpUsIChIHA Kipich{MarucTpanTrapasl  auddepenipanasik | JJarapichl:  TEHAECYIIH  PETiH,
TeHaeynep/ IMocTpeKkBU3UTTEP| OTIEPATOPIAPABIH HET13T1 YFRIMAAPHI MEH |TEHACYIep JKYHECIHIH peTin
Huddepeniman CHUHTYISpITBI UIesIapbIMEH TAHBICTHIPY. AHBIKTAUIBI, KAaJIbl XKoHE aepOec
bHEIE ecenrrepai mrenryail Ma3sMyHBbI: Barmapnamara EBxmnp | memriMia Tababl;
YpaBHEHHSA [¢ ACHMIITOTHUKANBIK |KEHICTITiHIeri KHCHIKTap MeH Oerrep |BinikTimiri:narerpanmss
OTepaTOpHBIMHU omicrepi/ TEOPHSICHI JKOHE TOIOJOTHSHBIH HET13Ti | KUCHIKTap/Ibl, AITFAIIKEI
ko3 PunmenTa IIpepekBU3UTBI: |TYCiHIKTEpl, KOMIOCHHEIIKTET1 TEH30PIIBIK | IHTETPAIABI MEHI€pE/Ii.
MU BBenenus B TeopuH Tanmay, PumanabIx reomerpust | Kysiperriniri: o3 TIOHJTIK
Differential HHTErPATBHBIX 3IIEMEHTTEPI; CBIPTKHI | caachIHIa MHHOBALASITBIK
Equations with orepaTopoB b GepeHIHaIIBIK TYPIIepaiH GacTarmKpl | KEI3METTi YHBIMIACTBIPY
Operator IMocTpekBU3NTHI: |Teopusutapsl eHeni. OcblFaH opail, 6acTsl|AaFapuIaps! /
Coeffisients AcuMNTOTHYEeCKHE |MIHAETIHE, TIOHHIH HETI3Tl TYCIHIKTEpiH | 3HAHHA: UccaenoBanue
METOABl  pelICHH] aIlry MYMKIHIIKTEpI JKOHE | CIEKTPAIbHBIX XapaKTEePUCTHK




CHHI'YJIIpHO-
BO3MYIICHHBIX
3agay/
Prerequisites:

Introduction to th
theory of integra
operators

Post-requisites:
Asymptotic method
for solvin
singularly perturbe
problems

MarucTpaHTTapra JKOHEC
YFBIHABIPY JKaTabl./

HCJILZ Ormpaﬂcn Ha METOAbI u
HarJsaHbIe 00pas3sl AudQepeHIaIbHbIX
onepaTopoB, BBCCTU MAruCTpaHTOB B
00JIaCTh OCHOBHBIX IIOHATHM # HIEH
i depeHInanTBHBIX OIIEPTOPOB.
[Iporpamma BKJIIOYaeTr B ceOsl TEOPHIO
KPUBBIX u HOBerHOCTeﬁ B
IMPOCTPAHCTBE, TaK U OCHOBHBLIC TMOHATUA
TOITOJIOTHH, TeH30pHLII7[ aHaJIu3 Ha
MHOF006pa3I/I$[X, JJIEMECHTbBI pPIMaHOBOﬁ
réoMeTpur, Haydajla TCEOPUHM BHCIIHUX
i depeHnnanbHbIX GOpM.
Conep:xanue: Merton
[TpeobpazoBanne Dypre. OOpaTHbIE
3aJ1a4n. Meron Tanepkuna. Meton
cnaboit ammpokcumaruu. OmnepaTopHbIe
ypaBHeHusl/

Purpose: Based on the methods and
visual images of differential operators, to
introduce undergraduates in the field of
basic concepts and ideas of differential
operators. The program includes the
theory of curves and surfaces in space,
and the basic concepts of topology, tensor
analysis on manifolds, elements of
Riemann geometry, the beginning of the
theory of external differential forms.
Contents:  Fourier Method. Fourier
transformation. Inverse problem. galerkin

yipery

Dypeoe.

JIMHENHBIX ONEPaTOPOB: F€OMETPHH
CIEKTpa U €ro OCHOBHBIX 4YacTeil,

CIEKTPaIbHOMN KpaTHOCTH,
ACHMIITOTUKHI COOCTBEHHBIX
3HaYECHUH.

YMmenus: Pematp 3aJ1auu,
CBSI3aHHBIC c
i depeHnnanTEHBIMH
orepaTopamH.

HaBbixn: (0] ponu
i depeHnnanbHbIX OepaTopoB B
3a/1a4ax €CTECTBO3HAHHS; 0
COOCTBEHHBIX (DYHKIHIX
Kommnerennmus: HaBBIKH
OpraHu3alyu WHHOBaIIMOHHOM
JIeITEIbHOCTH B cBOEH
npeaMeTHOI obmactu /
Knowledge:  Investigation  of

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

Ability: to Solve problems related
to differential operators.

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

method. The method of weak

approximation. Operator equation.
MM/ MC/ MS |beiiinaix KIl/ |BMGT 30/0/45/60 TpepeKkBU3UTTED: Makcarthi: reoMeTpustHbl  Oeiinmik |BTiMi:  Ka3elIK  TEOMETPHSUTBIK
5 (I) MEKTEITET1 I/ |T / /30 «Auredpar, CBIHBITITApIA OKBITY dmicTeMeciHiH | purypanapIsl JKOHE
MaTtematukaiel |Teomerpusiabid [PD  [IGGPS (AHAJUTUKAJIBIK epeKILeNiKTepiH eckepy. MeKTel | CHIaTTaMachbIMEeH,  ChI30aCBhIMEH,
K Gimim | TAHIAMAIIBI TK/ |h/ reoMeTpHst KOH MAaTEMaTHKAaChIH ~ OKbITyZa  Oomamak|OelfHeciMEH OepisieTiH YIIesmemMal
Gepyzeri ipremi Tapaynapbl/ KB/ |SChG TOIIOTIOTHSI» MyFamMaepai HAKTBI 6iniMnepM§H HBICAHAAP/IBI CQI\/'IKCCTG'HZ[ipy.
Macerernepi/ N3bpanHbIe EC |PS [MocTpekBu3uTTEP: |CYCHIHIATY. MarucTpaHTThIH oOii-epicid | bimikriiiri: €CeITIH IIapTHI
AKTyasTbHbIE TJIaBBI 6307 APTyMEHTI aybITKbIFa|IAMBITY, MEKTeIl OKYIIBLTAPBIHBIH OoiibIHIIIA  ChI30AHBI  OpBIHAAY,
(IpoGITeMbI TEOMETPHUH JIIIst b depeHImanIpK | MaTeMaTHKAIIBIK oitnay Ka61JICT%H TEOMETPHUSUITBIK (urypanapabi
aTeMaTiaecko | TPOPHIBHO TEeHIEyIIEPIEPIiH JIAMBITYIaFbl iC-OPEKeTTEPiH |3apaOpHATACYBIH aHAIM3/ICY JKOHE
o IKOJTBI / CrieKTpa b YHBIMIACTBIPY/IBIH anicrepi MCH | @)KpIpaTa 61J1y;v o
b6pasosamms/ Selected KacueTTepi./ (dopManapblHbIH  Kalmel  epexenepid | JlaFabichl: aiinany eHenepinix
Actual Chapters [pepeKBU3UTEL: MEHIepTY. FGOMeTpI/I.?IHITIH TaHJIayJTbl | KUBUTBICHIH Oeitnerney JKOHE

Geometry for «Anrebpay, TapayiapbiH OeltinIik OKBITY | KOIDKAKTAP/IbIH KHUBLIBICYBIH Kypa




Problems
Mathematics
Education

of

Profile School

«AHaMTHYECKas
reoMeTpHs
TOTIOIOT S
TIoCTpEKBU3HTHI:
CreKTpanbHble
CBOICTBa

i hepeHITHATBHBIX

ypaBHEHU I
OTKJIOHSFOLIIAMCS
aprymeHtamu./
Prerequisites:

"Algebra”, "Analytics

geometry
topology»
Post-requisites:

an

Spectral properties @
differential equation

with deviating

HeTi37epiHe KapacThIpy.

Henp: nucnmIuiiHa SIBISICTCSl M3y4eHHE
METOJ0B pereHus uddepeHIranbsHbIX
yYpaBHEHMH  TEpBOrO W BTOPOTO
TIOPSIIKOB, YHCIEHHOE pEIIEHHE TaKuX

3aga4 n ceiiyac norjaomacTt
3HAYUTCIIbHYIO qacTb MaIruHHOI'O
BPEMCHH, MpeaoCTaBIAEMOI 0

coBpeMeHHbIME DBM, MeTonbl pelieHus
3amgaun. Komm c¢ pasnuuHOil creneHu
TOYHOCTHU, ONPEACIICHUC TOIPCIIHOCTHU
atux MetoqoB (Meroasl Ditnepa, Pynre-
Kyrra, Anamca, MwunHa, HEW3BECTHBIX
K03 HULIMCHTOB). C YUCJICHHBIMU
MCETOJaMM PCUHICHUA KakK 0OBIKHOBEHHBIX
mddepeHIManbHBIX ypaBHEHHH, TaK |
ypaBHCHI/Iﬁ B YaCTHbIX IPOU3BOAHBIX,
XO0Td B OCHOBHOM MBI COCPEAOTOUYUBAEM
Halie BHUMAaHHEC Ha O6LIKHOBCHHBIX
middepeHIMaNBbHBIX  ypaBHEHUSX |
0COOEHHO Ha PEUHICHUN KpacBbIX 3a1ayd
i TaKUX YpaBHEHUIL.
Conepxanne:  UucineHHOe — pelIeHHE
MetonoMm Oiinepa. [loctaHoBka 3amayu.
MaremaTtuueckas MOJECIb 3a7a4M.
Hcxonnsle nanuble. UncneHHoe penieHue
ypaBHEHHS MeTofioM Diinepa. YucnenHoe
pemieHre ypaBHeHHs MeTonoMm 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 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

oiy. KypcTbig HET13Ti
TeopeMallapblH JRJIeNIeyli KenTipe
oiy.

Kyziperrisniri: OKy-TopOue
JKYMBICBIHBIH yzepici MeH
HOTIDKENICpIH — Taljay, Oaranay
JKOHE Ty3ere Oimy/

3nanusa: Mmeronsl pemeHus OIY
MEpBOrO0 W BTOPOTO  IOPS/IKOB.
Ymenns: UCTIOB30BaTh
BapHallMOHHBIE  METOJBl  IpHU
pelieHnr  MpHKIagHBIX  3ajad.
pemiath YMCICHHBIMH METOIIAMH
OOBIKHOBEHHBIE
Tu(epeHIMaTbHbIC YPAaBHCHUS H
COCTaBJISITh nporpaMmy IS
pemerns Ha OBM. Omnpenenutsb
MOTPEIIHOCTH METOJIOB  PEIICHHS,
OIPE/ICIUTh CTETIEHH TOYHOCTH.

Hapbiku: 3HAHUSAMHU pu
WCCIIEI0BaHNH u peleHnH
KOHKPETHBIX OOBIKHOBEHHBIX
i depeHnnanbHbIX ypaBHEHUH H
CHCTEM, BCTPEYAIONIHUXCS B
pas3IUIHBIX obnactsix
€CTECTBO3HAHMSA, U C IIOMOIIBIO
3TUX 3HAHUUN ONpENENINTh
HOTPEIIHOCTH HPUMEHAEMBIX

YUCJICHHBIX METOLOB peH.IeHI/IH
OJ1y/

Komnerenuus: YMEHUS
aHaIM3UpOBaTh,  OLECHUBATH U
KOPPEKTHPOBATh nporiecc U
pe3yabTat yueOHO-

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.

Skills: knowledge in the study and




MaremaTukan
bl OKBITY/IbIH
TEOPHUSICHI MEH
MPaKTHKACHIH
BIH
Macenenepi/
[TpoGnemsr
TEOpUH u
NpPaKTHKA
MIPENOAaBaHUs
MareMaTuka /
Problem of the

Theory  and
Practice of
Teaching

Mathematics

MOTP
M/
PTPPM

PTPTM
6307

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.

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

IIpepexBusurrep:
MaTeMaTHUKaJIbIK
Taniay,
TU(hepeHINATTBIK|
TEHJEY,
MaTEMaTHKAJbIK
¢duzuka TeHueynep
KOMITJIEKC
alHbIMaJITbl
¢dyHKIMATA
TEOPUSICHI.
IloctpekBusutrTep:
UHTETPaJIIbIK
TYpJICHIIpYIep
JKOHE onapsl
KOJIIaHbLTYBI,
FBUIBIMU-3EPTTEY
KymbicTap/
IIpepexkBu3uTHIL:
MaTEMAaTUYECKU I
aHaJN3,
muddepeHInaTbHEL
e ypaBHEHNS
ypaBHEHHS
MaTeMaTU4eCKUI
(hu3ukwy, TeopH
dhyHKIIN
KOMILTEKCHON
MEPEMEHHON
ITocTpexkBU3UTHL:
WHTETpaJIbHBIC
peoOpa3oBaHus,
Hay4HO
HCCIIeI0BAIEbCKAs
pab6ora/
Prerequisites:
mathematical
analysis, differentig

MakcaTbl:  Herisri  yFbIMIapbl  MeH
TYCIHIKTEpiH (H3HKa, MaTeMaTHKa JKOHE
nHpopmaTuka caylajapbliHia KUl
Ke3ZIeceTiH  Heri3ri  omicrepi  MeH
TEHJEYJNepiH JKOHE  oNapibl  ULIemry
TOCUIIEPIH JKYHeNl Typ/e OKbII YHpeHY,
TYCIHY JKoHE KoJJjaHa Oiiy.

Ma3smyHnbl: OCbl MOHJI TEOPHUSUTBIK JKOHE
TOXKIPHOETIK  TYpPFBIIAH  YKaH-)KaKThI

3eprTey, Tannay JKOHE TYCIiHY.
BonbTeppansiy, OpenroabMHIH
MHTETPAIJBIK  TEHJEYJEpiHiH  Heri3ri
TEOPHUSICHIH MEHIepyre, Heri3ri
TeHJeYJIepiH LISy H ozicTepin
yiipenyre JarablIaHa bl Asrran

OlmimMzepiH ©3iHIH KociOM KbI3METIHJE
KonaaHa Oimy./

Iens:

- YCBOUTh OCHOBHbBIE MOHSTHS U METOJIBI
pelieHusl  JIMHEWHBIX  WHTETPajbHBIX
YpaBHEHHUI;

- yMeTh TNPHUMEHATh  MOJYYEHHBIC
TEOpEeTHYEeCKUe 3HaHMA B  Oymyluei
[eJArOrnYeCKOl NeSTENbHOCTH,

- TPHOOPECTH OMBIT [0 PEIICHHIO

YpaBHEHUI THna Bonbtepa,
®penronbma;

NPUMEHSTH TONTYYCHHBIC 3HAHUS U
CIIOCOOHOCTH B Oymymeit
MeJarormIecKoi AesITebHOCTH;/

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;

- HHTErpaIIbIK TEHIEYIep
OoifbIHIIa OLTIM anajbl, JaFablIaHy
KOHE OJlapJbpl KOCIOM KBI3METTE
naiiganaHaasl KaOiaeTTiir;

- HMHTCTPANABIK  TEHACYIEpIi
LIBIFapy OapbIChIHAA OWJIBI
Kyleneini, OHBIH TMOPMEHIUIIrH
apTTBhIpyFa  KaXeTTi  oJicrepii
KOJIaHabl/

- CIIOCOOHOCTH  CaMOCTOSITEIBHO
npuoOperaTb HOBbIE 3HAHHS IO
HHTETpaJIbHbIM YpaBHECHUSAM u
WCIIONBb30BaTh  MX B CBOeH
npohecCHOHAILHOM JIeTEbHOCTH;
-CIIOCOOHOCTh K TPUMEHEHUIO
npo)eCCHOHAILHON ~ 3HAHWUH W
YMEHHUI Ha MPAKTUKE;

- CIIOCOOHOCTH  HCITOJIL30BaTh
OCHOBHBIC 3aKOHBI €CTCCTBCHHO
Hay4YHBIX JUCHUITIINH B
po(eCCHOHANBLHOMN JIESITeNbHOCTH,
MPUMEHSITh METObI/

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;
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