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Mamanaeirel: 7M01510- «KMaTeMaTHKa»

Monyns mmdpsr ITon ataysl/ |[luxy/ |Ilonnin (Kpemurrep|Ilon gopmarsiCemectp/| IIpepexsusurrep/ | IToHHIH KbICKala Ma3MyHBI MEH MaKcaThl/ Kyssiperrinikrep/ Kommerenunn/  |OKbITY-
Men araysl/ [ludp Hassamme |[{uxn/ | xome/ | camer/ |[lop/3epr. /IICICemectp/| moctpexsusurrep / | Llens u xpatkoe copepsxanue aucmummuas/ | Competences mbuIap/
i1 HanmeHo-Banne [ctmmmins/NanCycle | Kox | Kon-o OCEX/ COKPEMESr | Tlpepexpusutsl/ | Purpose and short content of the discipline Iperno-
moayist/ Code of the discipline nucuun- [kpeautos /| / @opmar MOCTPEKBU3UTHI / JaBa-
number and name muuel/ |Number of | aucuumiisbl Prerequisites / Tenu/
of the module Disciplin| credits |/lex/J1a63 /II3 Post-requisites Teachers
e code /CPCII/ CPC/
Format of the
discipline Lec /|
Labs/PZ/
CRP /CDS
BIJIIKTIJIIK IHEHBEPIHEH HIBIFATBIH MOAYJBAEP / MOAYJIU, BBIXOAAIIUE 3A PAMKU KBAJIM®UKALIUU / MODULES BEYOND THE
QUALIFICATION FRAMEWORK
BHIIITKM/ Fruteim BIl/ |GTFIF 3 15/0/15/ |1 IIpepexBusutrep - | MakcaTsbl: Foutbiv ¢enomeHiniH | Bimimi: FeuteiMm  Tapuxsl  MeH| 4
JAMBPK/ tapuxel MeH  DPKOO [N 45/ 15 0akagaBpHATTBIH | IPOOJIEMAaTHKACHIH apHafbI | PHIOCOPUACHH 3epTTereHae
AMBQF ¢unocopumscer | K |HPS apHalBl  TOHIEPI | PHITOCOPUIITBIK Tanmay MOHI, | ©@3MIriHEH TapuXHAMaHBI Talgai
Frumervu xone | Mcropus u bJl/B | 5201 [TocTpekBU3UTTED |QNECYMETTIK-MOACHN KOHTEKCTE ajbIHFaH |Oiry
nelarorukanbik | punocodus K - MyHalXUMUACHI | FBUIBIMK ~ OlmiMai  enaipy — OolibiHina | Bisikridiri: Feuibiv Tapuxsl MeH
JTQMBIHIIBIK HayKH PD TEXHOJIOTHSUIBIK | €peKIle KbI3METTIH JAaMy 3aHJbUIBIKTApHI | priaocopuscbl OOWBbIHILIA TapuXu
Moy / Historyand  |[/HSC MIPOLIECTEPiHIH MEH YpAICTepiH NUHAMHKAJIBIK CHIIATTa|KOHLEMIMsIIapFa CaIIBICTHIPY-
Mopnyns Philosophy of ecenreynepi, 3epreney. TEHECTIpY TaJJIayblH Xacail Oiry.
Hay4HO- Science Tarnmeivpamanan  |Masmysbl:  FeuteiM Tapuxsl  MeH | JaFapicbl: op Typil OarbITTarbl
IEeJarornuecKoi oTy JKoHE | PHUITOCODUACHIHBIH HETI3Ti | TApIXIIBLIAp BT KaHmgan
MOJITOTOBKH / MarucTepiik npoOiemManapbelHblH ~ €peKIlelNiri  MeH | mpobemarap yKoHe He Ma3ajiaraHbl
Module of AUCCepTALMIHBI ©3apa OaiaHbIChIH aHBIKTAY. F BUIBIMHBIH | TYpalibl JKYMBICTBI TaJJiarl, OHBIH
Scientific and OpBIHIAY B JlaMy 3aHJBUIBIKTApbIH J>KOHE FBUIBIMU |JaMy HepCIeKTHBaIapbiH jxo0aai
Pedagogical KOCKaH/IaFbl O1TIMHIH KYPBUIBIMBIH, FBUIBIMH 3€pTTEY | aily.
Training MarucTpaHTTBIH | 9JiCTepiH 3epaeney. Foueivper | Kysiperriniri:  3amanaym  Oumim
FBUIBIMH-3€PTTEY |AaMBITYABIH CBHIHBINTBIK €MEC JK9HE | Oepy KOHE aKIapaTThIK
YKYMBICHI CBHIHBINITAH KEHIHI KE3CHIHIH HETri3ri | TeXHOJIOTUsIapabl nayganana
[IpepekBU3NUTHI - | TYXKBIPpBIMIAMATIAPhl MEH OaFbITTaphiH |OTHIPHINT  JKaHA Olumimzmepai o3
CrnenuansHbie Oiny. JKapatsiisicTany FBUIBIMBI, | O€TiHIIE any Kadijeri
JICLUITITMHBI COLIMOTYMaHHTAPIIbIK JKOHE TEXHUKAIBIK |3HAHUSA: YMETh aHAIM3MPOBATh
OakanaBpuata OiTiM oIiCHaMachlH TYCIHY HETi3iHJE | HCTOPHOrpadHi0 CaMOCTOSITEIHEHO
ITocTpekBU3UTHI -|Ka3ipri Teopuss MEH MPAKTUKAHBIH [IPM  W3YYCHWW  UCTOPHH U
PacueTs! WIBIHBIFBIH Tanay. ChlHU Oiijiay Ka3ipri | punocoduu Hayku
TEXHOJOTUYECKHX |KOFAMHBIH AaMybl MEH JKYMBIC ICTCYiHIH|YMeHHMsi:  YMETb  NPOBOJUTH
MPOLIECCOB anrplapTel  peringe. ChIHU  Oiiiiay/ibl | CPAaBHUTEILHO-YPaBHUTEIbHBIN
HeTeXuMHH, JIAMBITY TEXHOJOTHSUIAPBL: JIQJICNIAEP/IiH | aHAJIU3 MCTOPUYECKUX KOHIISTIINH
Hayuno- JIOTHKACBIH Kapay »kaHe 3epjeney. ChIHY | 110 ucTopuHy U (puitocoGuu HayKu.
HCCcIe0BaTeNbCKa | PeIICKCHBTI oiinay MeH | HaBbIKH: yMeTh aHAIM3HPOBATh
st paboTa | MeTaKOTHUTHBTIK Kabinerrepi | paboTy 0 TOM, Kakue MpodIeMbl 1
MarucTpaHTa, KaJIbINTacThIPY YTO BOJHOBAJIO HICTOPUKOB PA3HBIX

BKJIKOYas1




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

Hean: crnenuanbHo-(puocodekuii
aHanu3 TpoOsieMbl (EeHOMEHa HayKH,
JMHAMHYECKOE H3yYCHHE
3aKOHOMEPHOCTEH M TeHCHIINH Pa3BUTHS
CTIEIHaTbHON JIESITEIEHOCTH o
IIPOU3BOICTBY HAy4YHBIX 3HaHUH,
IMOJIy4acMbIX B COIIMOKYJIbTYPHOM
KOHTEKCTE.

Conep:xanue: OnpenencHne cenuGuKa
U B3aUMOCBSI3M OCHOBHBIX MpoOJIeM
nctopuu U ¢unocodpun Hayku. M3ydars
3aKOHBl Pa3BUTUA HAYKU U CTPYKTYpYy
Hay4YHOro 3HaHuA, METOAbl HAY4YHOI'O
HCCIIeIOBaHMS. 3HATh OCHOBHBIE TIOHSTHS
U HampaBJeHUS BHEAYyJUTOPHOTO |
MIOCIICAYAUTOPHOTO IIEPHOAA  Pa3BHTHUS

HAyKH. Ananms pearsHOCTH
COBPEMEHHOM TEOpUM U  IPaKTUKU
OCHOBAaH Ha IOHMMaHHU MCTOIO0JIOTHU
€CTECTBEHHOHAYYHOT0, COLIMAIIbHO-
TYMaHUTapHOTO u TEXHHUYECKOTO

06pa3OBaHI/I$I. KpI/ITI/I‘JGCKOG MBIIIJICHUE
KaK HEO0O0XOJWMOE YCIOBHE DPa3BUTHS H
(bYHKIIMOHUPOBAHUS COBPEMEHHOT0
o01ecTBa. TexHomoruu  pa3BUTHS
KPUTUYECKOI'O0 MBIIIIJICHUA: TIOBTOPCHUC U
HU3y4YCHUC JIOT'UKH ApPTYMCHTOB.
®dopmupOoBaHUE KPUTHYECKOI'0
pedriekcuBHOTO MBIIIIEHUSA u
MCETAaKOTHUTUBHBIX CHOCO6HOCTCI>’I
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

HalIpaBJICHUH, IPOEKTUPOBATh
TNEPCIICKTUBBI €€ PAa3BUTHUS.
KoMmneTeHuusi: cniocoOHOCTh
CaMOCTOATCIBHO HpI/I06p6TaTb
HOBBIC 3HAHUS, UCTIOJIB3Y
COBpEMEHHbIe 00pa30BaTeNbHBIE U
MH(OPMAIMOHHBIE TEXHOJIOTHH
Knowledge: Be able to analyze
historiography independently when
studying the history and
philosophy of science

Abilities: Be able to conduct
comparative and equalizing
analysis of historical concepts in
the history and philosophy of
science. Skills:
be able to analyze the work about
what problems and what concerned
historians of different directions, to
design the prospects for its
development.

Competence: ability to
independently acquire new
knowledge , using modern
educational and information
technology




reality of modern theory and practice
based on the understanding of the
methodology of natural science, socio-
humanitarian and technical education.
Critical thinking as a prerequisite for the
development and functioning of modern
society. Technologies for the
development of critical thinking:
reviewing and studying the logic of
arguments. Formation of critical reflective
thinking and metacognitive abilities

Meren Timi
(xocion)
WuocTtpaHHbIit
SI3BIK
(mpodeccuona
JILHBIN )
Foreign
Language
(Professional)
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IIpepexBusurrep -
OaKaJIlaBpHATTHIH
apHaibI IOHIEPI
[MocTpexBusnTTEP
- MyHnaiixumusicet
TEXHOJIOTHSITBIK
MIPOIECTEPiHIH
ecenreyJepi,
TarneiMIamagan
oTy XKoHE
MarucTepiixk
JTUCCEePTALNSHBI
OpBIHIAYIBI
KOCKaH/IaFbl
MarucTpaHTThIH
FBUIBIMH-3€PTTCY
JKYMBICHI
[IpepexkBu3UTHI -
CreraiapHbIe
JICLUTITMHBI
OakanaBpuata
IToctpexkBuzutsl -
Pacuetst
TEXHOJIOTHIECKAX
MIPOIIECCOB
He(QTEXUMUH,
Hayuno-
ncCIe0BaTeIbCKa
s paborta
MaruCTpPaHTa,
BKITFOYAst
BBITIOJTHEHHE
MarucTepcKou
JIICCePTaLUH.

Maxkcatbl — OoJalaK MarucTPaHTTHIH
KociOM  ic-opekeTiHme OelceHmi Timi
MEHTrepy JaFibulapbl MEH JafIbLIapbIH
OJJaH 9pi JaMbITy HeTi3iHJAe IIeT TiLTiH
OKBITYZBIH XaJIbIKApalbIK CTaHIapTTaphl
meHOepinze KOMMYHHUKaTHBTIK
KY3BIPETTLIITIH KYHemi Typae TepeHaeTy.
Masmynsbl. B2, C1 npeHreiinepi »orapsl
JICHrelie KociOM JKoHE aKaJeMHUSUIBIK
MakcaTTapFa apHAJFaH MparMa-Kocioun
Garmap TYpiHIE YCBIHBUIAABI: FHUIBIMH
aKImapaTTelK 0a3a, FBUIBIMH aKMapaTThl
TYCIHIIpY, IoNenney, CeHAIpPY, FHUIBIMHU

KaWIIBUIBIKTap, AKaAeMHUSIIBIK — JKa3zy.
VHHOBaIUSIIBIK azicTep MeH
TEXHOJIOTHSUIapAsl  HaiifanaHy  JKoHe
3aMaHayu Kypanaapasl KOJIJaHy

(WUuTteprer pecypctapsi). Ke3 xkenren
cabakrac I1OH OOMBIHIIIA TIUTIIK
MaTepHaibl MEHIepreH T H KopceTy

Heas - rmmianoMepHoe —yrayOsieHue
KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTU B
paMKax MEXIYHApOJHBIX CTaHIAPTOB

OoOydYeHUs] HMHOCTPaHHOMY SI3BIKY Ha
OCHOBE JaJIbHEHIIIETO Pa3BUTHS HABBIKOB
U YMEHHH aKTUBHOT'O M3YUYCHHS S3bIKa B
npoheCcCHOHATBHON JeSITeIIbHOCTU
OyIyIIero MarucTpaHTa.

Copep:xkanme:  Yposau B2, Cl
mpemraralorcs B (opmMe  mparma-
npodecCHOHAIBHOM HANIPABICHHOCTH JUTs
npoheccHOHAIBHO-aKaJeMIYECKUX
meneid Ha BBICHIEM YPOBHE: HaydHas
nHpopMmanvoHHas 0a3a, OOBSCHEHHUE
HAYYHOH MH(OpPMAIMH, JOKA3aTEIbCTBO,

Binmimi: mer Timingeri TymHYcKa
JIEPEeKKe3epi  OKyIbIH  HETi3rl
TYpJIEPiH HTepy

BimikTiniri: Mamauasik OOHbIHIIA
FBUIBIMH TaKBIPBINITAPFa >Kazdaria

xabapiamanap: mer  TUTiHIae
FBUIBIMH  3€pPTTEY  TaKbIPHIOBI
OOWBIHIIIA  FBUIBIMHA  OasHaaMma,
MIpe3eHTalus, mikipTanacrap,
Te3ucTep MeH Makasanap
naipIHIai Oimy

Jarapicbl:  AFBUIINIBIH TUTIHIETI
FBUIBIMH MOTIHAI aymapy, pe3tome
KypacThipa 011y JaFabIChl

Kysiperrisniri: aKIapaTThlH
3aMaHayW  aKHapaTrThlK  KOFaM
JlaMyBIHJIaFbI OOJIMBICHI MEH MOHIH
TYCiHy, OCHI yIepicTe maiina
OoNaThIH  KayinTepai  Ce3iHim,
aKMapaTThIK KayIMCI3MIKTIH HETi3ri

TaJIalTapblH OpbIHIAY Kadineri./
3HaHUSA: OBJIAJETh OCHOBHBIMHU
BUJAMH  YTEHUS  MHOS3BIYHBIX

OPUTMHAJIBHBIX UCTOYHUKOB
YMmenusi: VYMeTb NOATOTOBUTH
MMHUCHhMEHHBIX COOOIIEHHI Ha
Hayqﬂme TEMBI 110 CICHUAJTIBHOCTHU:
Hay4YHBIM JOKJaJ, Mpe3eHTalus,
JIUCKYCCUM, TE3UChl U CTaTbU IO
TeM€ Hay4HOIO HCCIIEJOBAHUS Ha
MHOCTPAHHOM S3BIKE

Happiku: nepeBoAuTb HAYYHOI'O
TEKCTa Ha AaHIVIMHACKOM  SI3BIKE,
COCTaBJIEHUE PE3IOME.




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

yOexaeHue, Hay4uHbIE CIIOPBI,
aKaACMHNUYCCKOEC ITUCHbMO. Hcnonrs3oBanue
WHHOBAIIMOHHBIX MCTOJ0B N TEXHOJIOTHH
u HCIIOJIb30BAHHUEC COBPEMCHHBIX
HWHCTPYMEHTOB (MHTEpHET-peCcypCHI).
JleMoHCTpupOBaTh BIaJCHUE S3BIKOBBIM
MaTepHuaIoM MO JIOOOMY POJICTBEHHOMY
npeamMery

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

Table of contents. Levels B2, C1 are
offered in the form of pragma-
professional orientation for professional
and academic purposes at the highest
level: scientific information  base,
explanation of scientific information,
proof, persuasion, scientific controversies,
academic writing. Use of innovative
methods and technologies and use of
modern  tools  (Internet  resources).
Demonstrate mastery of language material
in any related subject

Komnerennus: CIIOCOOHOCTD
MIOHUMaTh CYIIHOCTh M 3Ha4Y€HHE
nHpOpMAIHN B pa3BUTHH

COBPEMCHHOI'O I/IH(I)OpMaL[I/IOHHOFO
06I.I.IeCTBa, CO3HaBaTh OIIACHOCTHU H
YTpO3bl, BO3HHMKAIOIIME B 3TOM
mpoiecce, COOMIOIaTh OCHOBHBIC
TpeboBaHus nHpopMannoHHOH
6630HaCHOCTI/I, B TOM YUCJIIC
3allUThl TOCYAAPCTBEHHOM Taiiubl/
Knowledge: master the main types
of reading original foreign language
sources

Abilities: Be able to prepare written
reports on scientific topics in the
specialty: scientific report,
presentation, discussions, theses
and articles on the topic of scientific
research in a foreign language
Skills: translate scientific texts in
English, prepare a resume.
Competence: ability to understand
the nature and significance of the
information in the development of
modern information society , realize
the dangers and threats that arise in
this process , to comply with the
basic requirements of information
security , including protection of
state secrets

Backapy
[ICUXOJIOTHSICHI
Ilcuxonorus
yIpaBIEHUs
Psihology of
management

BIT/K
OOK
BJI/B

PD
HSC

BP
PU
PM
5203

15/0/15/4
5/15

IIpepexBusurrep -
OakalaBpHaTTHIH
apHaiibl moHIepi
ITocTpekBuzurTep
- MyHalXuMUsChI
TEXHOJIOTUSUTBIK
MIPOLIECTEPiHIH
ecenreyinepi,
TarapiMaamMagan
oTy KOHE
MarucrepJik
JICCePTaLUSHBI
OpBIHIAY b
KOCKaH/Iarbl
MarucTpaHTThIH

MakcaTtbl:
OLIIKTI

Cryaenrrepae
MaMaHJap/bIH Kociou
KbI3METIHE KaXKeTT1 3aMaHayu
IICUXOJIOTUSIIBIK ~ FRUIBIMHBIH,  HETI3TI
MPUHIUOTEPIH KapacThIpy.

Ma3myHbI: DyHIaMEeHTaIbI
[ICUXOJIOTHSUTBIK ~ YFBIMIAP  OOMBIHIIIA
FBUIBIMU-TCOPHSUIBIK  JTYHHCTAHBIMIBI,
KEKE TYJIFaHBI IICHXOJIOTHSITBIK,
3epTTEeYAIH JarAbuiapbl MEH iCKEpJIiriH
KaJIBIITACTBIPA/IbI, JKCICPUMEHTAIIbI-
NICUXOJIOTHSUIBIK ~ 3€pTTEYJiH  Heris3ri
oMlicTepiMEH JKOHE MICUXOKOPPEKIIUSITBIK
JKYMBICTBIH OaFbITTaPBIMCH, YIKBIM/IAFbI
KAHmKaIIapapl  O0acKapyMeH, cTpecc

JKOFrapbl

Bimimi: xa3ipri TCHXOIOTHSIIBIK,
FBUTBIMHBIH HETi3T1 MPUHITUITEPIiH

MEHTepy
BimikTisiri: Tyrans
TICUXOJIOTHSUIBIK  3€pTTey OLTiri,
AKCIEPUMEHTTIK -
HICHXOJIOT USUTBIK 3epTTeyIiH
HETI3T1 dmicTepiMeH JKOHE

[IcMXOKOPPEKIHUSITBIK KYMBICTBIH
OarbITTapPbIMEH TAHBICTHIPAJIBI

JlarapIchI: YKBIMAFbI
KaKTBIFbICTAP/IbI OacKapy, CTpecc
JKOHE OJIap/ibl IENTy 9JicTepi.

Kysiperrinmiri: kopmaran omemui
JKoHE OinmiM Oepyai OyTiH xKyiie




FBUIBIMU-3EPTTEY
KYMBICBI
[IpepexBusuthr -
CrenmanbHbIC
JOUCLMIIJIMHBI
GaxanaBpuaTa
[TocTpexBU3UTHI -
PacueTs1
TEXHOJOTHYCCKUX
IMpoueccoB
HedTeXuMHuH,
Hayuno-
HUCCIICA0BATCIIBCK
ast pabota
MarucTpaHrTa,
BKJIFOYas
BBIIIOJIHCHHEC
MarucTepcKkon
JIUCCEepTalNH.
Prerequisites -
Special
undergraduate
courses
Post-requisites: -
Calculations  of
Technological
Processes of
Petrochemistry,

Master Research
Scientific  Work
Including

internship and

master thesis.

JKOHE OJapApl IIemly OIiCTepiMeH
TaHBICTBIPAIBL.
Lenp aMCHMIUIMHBI: O3HAKOMIJICHHE

CTYZIEHTOB C OCHOBHBIMH IIPHHIMIIAMH
COBPEMEHHOM IICUXO0JIOTHYECKON HAayKH,
HEoOXO/uMble B NPOQEeCCHOHATBHOM
JeITENIbHOCTH CIEIUAINCTOB BBICIIEH
KBaM(UKALIUH.

Kpatkoe conepkaHue JWUCHUIUIHHBL
PaccmaTpuBaeT OCHOBHBIE TPUHIIUITBI
COBPEMEHHON MCUXOJOTHUECKON HAYKH,
HEoOXoauMbIe B TPO(heCcCHOHAIBHOM
JeITENIFHOCTH CIELHUAINCTOB BBICIICH
kBamupukanuu. DopMmMHupyeT HaydHO-
TEOPETHUECKOE  MHPOBO3PEHHE  TI0
(yHIaMEHTAIBHBIM TICUXOJIOTHIECKIM

TIOHATUAM, YMEHUA u HaBBIKHA
NCUXOJIOTHYCCKHUX I/ICCHe}IOBaHI/Iﬁ
JIMYHOCTHU, 3HAKOMUT C OCHOBHBIMH
MCTOJaMH OKCTIEPUMCHTAJIbHO —

IICUXOJIOTMYECKOIr0 HCCJICJOBaHHUA H
HalpaBJICHUSIMUA HCHXOKOppeKHI/IOHHOﬁ
paboThl, ympaBieHHs KOHQIUKTaMH B
KOJUICKTUBE, CTPECCaMU U MCTOJAaMHU UX
paspenieHus..

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

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

peTiHae, ATHOIEIaroruKa Herisi
peTiHae  QIIOCOPUSITBIK TYCiHY
omicHaMacsIH Oiry /

3HaHMA: OBIAfETh OCHOBHBIC
[IPUHLIMIIBI COBPEMEHHOI
[ICUXOJIOTUYECKON HAyKU
Ymenns: YMmenue
IICUXOJIOTUYECKUX HCCIEeN0BaHUI
JINYHOCTH, 3HAKOMUT c
OCHOBHBIMU METOJlaMU
JKCIIEPUMEHTAIBLHO —
MICUXOJIOTUYECKOTO

UCCIIEIOBAaHNS W HAIpaBICHUSMH
TICUXOKOPPEKIIMOHHONW pabOTHI

Hagbixku: YIIpaBJICHUSA
KOH(JIMKTaMH B  KOJUJICKTHBE,
cTpeccaMd M METOJAMH  UX
pasperieHusi.

Komnerenuusi: 3HaHUsI
METOI0JIOT U ¢dunocodckoro

OCMBICTICHHS OKPYKAIOIIET0 MUPa
u o0pa3oBaHHs KakK [EIOCTHOM

CHCTEMBI, OCHOBBI
OTHOIICJarorukmu
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/
OKBITY TBIH
DIICTEMETIK
Herizaepi/
Meroudeckue
OCHOBBI
MperoiaBanusy/
Methodical
Bases of
Teaching

XKorapsl
MECKTCII
IeagaroruKkachbl
Ilemaroruka
BBICIICH
IIKOJIBI

Higher
Education
Pedagogy

BIT/K
OOK
BJB
K
PD
HSC

PVSh
ZhMP
PVSh
5204

15/0/15/4
5/15

[IpepexBusuTTEp
0aKaJIaBPHATTHIH
apHaiibl noHAep
[TocTpekBU3UTTED
MyHalXUMUSCBI
TCXHOJIOTHUAJIBIK
[POIICCTEPiHIH
ecenTeynepi,
TaripIMIaMagaH o)
PKOHE  MarucTepli
TUCCepTalUsSHBI
OpbIHAAYAbI
KOCKaH/1aFbl
MarUCTPaHTTHIH
FBUTBIMU-3EPTTEY
PKYMBICHI.
[IpepeKBU3UTHI
CrieninaabHbIe
TUCHUITIINHBI
OakayiaBpuata
[locTpeKBU3UTHI
PacueTsl
TEXHOJIOTHIECKAX
[TPOLIECCOB
HeTeXUMHUH,
HayuHo-
nccIe10BaTeIbCKast
pabora
MarucTpaHTa,
BKJIFOUast
BBIIIOJTHCHHEC
MarucTepcKou
IccepTanng.
Prerequisites
Special
undergraduate
courses
Post-requisites:
Calculations 0
Technological
Processes Q
Petrochemistry,
Master Researc|
Scientific Worl
Including internshij

and master thesis

Makcatpi: JXOO  OKBITYIIBICHIHBIH
KOCIOM-TIETarOTUKAJIBIK ~ MOJIEHUETIHIH
HETI3JepiH, JKajlmbl IeJaroruKaIbIK
KY3BIPETTUTIKTEPiH KaJIBIITACTBIPY,
MaruCTPaHTTApAbI JKOFaphl OuTiM Oepy
MEAarorukaCblHblH  TCOPHUAJIBIK KOHE
onicremenik HerizaepimeH, KOO-nars
OKY MIPOIIECiH JKocmapIay,
YHBIMIACTBIPY JKOHE Oackapy
TEXHOJIOTHSIIAPBIMEH TaHBICTHIPY.
Ma3zmyHBbI. Ouemeri JKOHE
Kasakcranmarsl >KoFapel KociOu Oimim
oepymi JAMBITYIBIH 3aMaHayu
napajiirManapbl,  TapUXbl,  COHFBI
TeHaeHuusapel.  JKorapel OKy OpHBI
MeIarOTUKACKIHBIH, ~ TeHe3UuCi  MeH
omicremeci, KOO  OKBITYIIBICHIHBIH
KY3BIPSTTLIIrI. YHuBepcutet
IUTAKTUKACBIHBIH Maceenepi,
CTYIECHTTEPMEH JKYMBICBIH
YUBIMAACTEHIPY, 3aMaHayu
YHHBEPCHUTETTI Oackapy Macelelepi.
OKBITY/IbI YIBIMIACTHIPYIAFbI 3aMaHAY H
TYFBIpJIAP MEH JIICTEp, CTYICHTTEPIIH
OKY iC - OpeKeTiH YUBIMIACTHIPY MEH OKY
KETiCTIKTepiH Oaramay

TopOue

Lens JMCUUTUIHHBL: OCBOCHHE
NperoJaBaTesIMH ~ BBICIICH  IIIKOJIBI
OCHOBHOM npodeccronanbHo-
NeAarorn4eckou KYJIBTYDBI,
(dhopmupoBaHue MeIaroruuecKux
KOMHeTeHLIPIﬁ, TEXHOJOTUAMU

COBPEMEHHOI'0 aHAJIN3a, TNIAHUPOBAHUS,
opraHmu3anuun 06yqu1/1;1 1 BOCIIUTAHUA,
TEXHOJIOTHEH  CyOBEKT-CyOBEKTHOIO,
KOMMYHHUKAaTHBHOTO  B3aUMOJICHCTBUS
mpenojaBaTenast M CTy/AEHTa B
00pa3oBaTeIbHOM IIpoLiecce By3a.

KpaTtkoe comepkaHWe TUCIIHATUTHHBI:
[pencrapnser COBpPEMCHHEIC
MapagurMbel  BBICIIETO  00Opa30BaHMUS,

CHCTEMY BBICIIETO MPO(HECCHOHATHFHOTO
o0pa3oBaHUs B Kasaxcrane.
PaccmarpuBaer METOJ0JIOTHIO

Bimimi: Ooamiak OKBITYIIBLIAPABI
PKOFapbl MEKTEIl IeJlarOrMKachIHbIH
PKaIITBI mpobiIemManapeiMeH,
TEOPUSLIIBIK, QIliCHAMaJTBIK
HeTi31epiMEH TaHBICTHIPY
binikrisniri: XKoraps! 6i1imM Oepynin
3aMaHayH napaaurmanapbis,
KazakcTanmarbl JKOFapbl KaCINTIK
OimiM Oepy kyiieciH ychiHa Oty

Jlarapichl: JKOFaphl ~ MEKTell
[1e1arOrMKaChI CaJIaCBHIH/IaF bl
YKYMBICTBI Tanaay KOHE
YABIMIACTHIPY.

Kysiperrisiri: OKy-TopOue
PKYMBICHIHBIH yaepici MeH

HOTIDKEIIEPiH Tanay, Oaranmay jkoHe
Ty3eTe Oiry /
3HAHUSA: O3HAKOMIJICHHE OYIyIIHX

rnpernogaBaTeseit c obumMu
npoOiemMamuy, TEOPETUYECKUMH,
METO10JI0rMUECKUMHU OCHOBaMH

[eIarOTHKH BBICIICH [IKOJIBI
YMenusi: YMeThb MIPEACTABIAT
COBPEMCHHBIC TapaJurMbl BbICIIETO
00pa3oBaHUs, CHCTEMY BBICILETO
poeCCHOHATBLHOTO 00pa30BaHUs
B Kaszaxcrane

Hagbiku: aHAJIM3UPOBATh U
opraHn3oBaTh pabory B cdepe
IIC1arorukmn BBICIIEH IIKOJIBI.

Komnerenuus: yMEHUs
QHAIN3UPOBaTh,  OICHUBATh U
KOPPEKTHPOBATH porecc U

pe3yJIbTaT y‘le6HO-BOCHHTaT€J‘[bHOI71
nesarenpHOCTH /

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




[eJarornyeckoi HayKH,
po(heCCHOHANBHYI0  KOMIIETEHTHOCTD
npenoaaBaTeisa BBICIICH IIKOJIBI.
ITo3Bomsger OBJIAAETH KpEOUTHON
CUCTEMOM oOy4eHws, HOBBIMH
Meronamu H (opmamu 0Oy4yeHUs B
MOJTOTOBKE OyAyNIMX CIEUUATNCTOB,
BOCIIMTaHUS 4 (dbopMupoBaHust
JIMYHOCTHU CIICUAJINCTA, o6na;[afomero
JINACPCKUMU Ka4€CTBAMMU.

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

MAMAHJIBIK MOIYJIbJIEPI/MO

JAYJIN CIIEHUAJIBHOCTHU/ SPECIALITY MODULES

MM/ MC/ MS 1
)

BamaHayu
MaTeMaTHKaHBbI
H ipremi
Mocerenepi/
DyHaameHTanb
HbIE BOIIPOCHI

Anrebpa,
TeOMETpHS
HKOHE
JIOTMKaHBIH
ipremi
Macernenepi/
dyHIaMEHTaIIb
HBIC BOIPOCHI
areopsl,

KT/
ny
PD
TK/
KB/
EC

AGL
IM/
FVA
GL/
FPA
GL
5205

5

30/0/30/1
2.5/22.5

1

IIpepexBusurrep:
Komrurekcri
TajaayAblH
ACTUNTOTUKAJIBIK,
omicrepi.
ITocTpekBuzutTep
Hucceprauusiibik
Kymbic/

[TonHiH Makcatbl-anreOpa, TeoMeTpus
JKOHE JIOTHKAJarbl HETI3rl YFhIMIapbl,
KYpBUIBIMIAp MEH oJicTepii 3epTrey
JKOHE OJIapAbIH ©3apa OaiIaHbIChl MEH

Oip-OipiHe ocepiH 3epTTey.
Ma3zMyHEI: Herizri anreOpabIK,
TeOMETPUSIIBIK JKOHE JIOTUKAJIBIK

KYPBUIBIMIAp/Ibl TEPEH TYCIHY /i, COHIaM-
aK_oJlapbl MaTreMaTHKa MEH FbUIBIMHBIH

Binimi: nuddepeHInaNIBIK
TEACYJIEp TCOPUSACHIHBIH HETI3ri
TYCIHITH Oineni;
Jlarabichl: TEHJICYIiH peTiH,
TEHICYyIIep JKYHECIHIH  peTiH

AHBIKTAl IBI; KaJIBl XKOHE JIepoec
HIENIIMIH Tabapl;
Binikriniri:uaterpanst




COBPEMEHHOM
MaTeMaTUKH/
Fundamental
Questions of
Modern
Mathematics

reoMeTpuu U
JIOTUKH/
Fundamental
Problems in
Algebra,
Geometry and
Logic

Kenmyrtiemikt
ep TeopHsiChl/
Teopus
MHOTOYJICHOB/

KT/
™/
PT

5205

IIpepexBu3UTHIL:
ACCUMITOTHYECKHU
€ METOIBI
KOMIIJIEKCHOTI'O
aHaJIn3a.
ITocTpekBu3uTHI
JuccepranuonHas
pabota/
Prerequisites:
Asymptotic
methods of
complex analysis.
Post-requisites:
Dissertation work

OpTYpil cajajapblHAa KOJJaHa Ouryni
JAMBITY/

Lens: Onupasch Ha METO/IbI U HATJISITHBIC
00passl g hepeHIaThHBIX
OIEpaTopoB, BBECTH MAaruCTPaHTOB B
00J1aCTb OCHOBHBIX TOHATHA W HIEH
mddepeHmanbHbpIX OTIEPTOPOB.
[Tporpamma BKiIIOYaeT B ceOs TEOPHIO
KPHBBIX U MOBEPXHOCTEH B MPOCTPAHCTBE,
TaK U OCHOBHBIC TOHSATHSI TOIMOJOTHH,
TEH30PHBIA aHaJlM3 Ha MHOroo0pasusix,
DJIEMEHTHl ~ PUMaHOBOH  TIeoMeTpuH,

Hayaja TEOpHUU BHEIITHUX
muddepeHanbHBIX GOPM.
CopeprxaHue: Merton Dypee.
IIpeobpazoBanne dDyppe. OOparHbIe
3a7a9H. Meton TIanepkuna. Metonq
cnaboii ammpokcumaru. OrnepaTtopHbie
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.

KHUCBIKTAP/IbI, AJTFaIIKbI
HHTErpajlibl MeHrepei./
Kysiperrimiri: KOJIJaHOabl
ecenTepi IObIFapy JardbLIapEI,
OJIaP.IBIH KBI3MET eTyiHIH
THIMIUITIH Tangay, MeKTenTeple,
TEXHUKAJIBIK JKOHE KOCINTIK OKY
OpBIHIAPBIH/AA CabaK XKYprizy /
3HaHua: Hccnenosanue
CHEKTPATBHBIX XapaKTEPUCTHK
JUHEHHBIX OIEPaTOPOB: TEOMETPUH
CIIEKTpa U €ro OCHOBHBIX 4acTel,

CIIEKTPAJIbHOI KpaTHOCTH,
ACHUMIITOTHUKH COOCTBEHHBIX
3HAYEHUH.

YMmenus: Pemate 3a7a4H,
CBsI3aHHBIE ¢ MU PepeHTHaTHHEIMA
orepaTopamH.

HaBbiku: O ponu
muddepeHmanbHbIX 0NepaTopoB B

3aJadax CCTCCTBO3HAHUAA, (6]
COOCTBEHHBIX (DYHKIUSIX/
Komnerenmus: YMEHUS
NPUMEHATh MH(OPMAIMOHHBIE U
TCJIICKOMMYHHUKAITUOHHBIC
TCXHOJIOTUHN B He}IaFOFquCKOﬁ
JesTenpHoCTH /

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;

IIpepexBusurrep:
Byrtin pynkmmsap
ITocTpekBusurrep:
FBUIBIMU 3€pPTTEY
AKYMBICBI/

[TonHig MaKCaThI-KOIIMYIIENIKTepPMEH
0aiTaHbICTHI HET13Ti YFBIMIAP/IBI,
KAacHUEeTTepIi KOHE OJicTepli 3epTrey.
Heri3ri makcar- KenmyIieaepii, OapabiH
KACHeTTepi MEH  MaTeMaTHKa  MeEH

BijgiMi: KHCBIK, KHUCBHIKTBIK JKOHE
MIMpaTy TYCIHIKTEPiH, KHUCBIKTap
TEOPUSICHIHBIH HET13r TeOpeMachlH,
OerTep TYCIHIMIH JKOHE OHBIH
CUIATTaMachlH,  OipiHII  >KoHE




Polynomial
Theory

IIpepexBu3UTHIL:
Henbre pynxumu
ITocTpeKkBU3UTHL:
FbUIBIMU 3CPTTCY
KYMBICHI/
Prerequisites:
Mathematical
analys, Differential
equations
Postrequest:
Research work

FBUIBIMHBIH opTypii caJtajlapblHia
KOJITaHBUTYBIH TEPEH TYCIHY/Il IaMbITY.
Ma3MyHBI: KOIMYIIENIKTepMEH HeTi3Ti
orepanusiap, KOIMYIIETIKTePIiH
(hakTOpM3AIMACHl MEH TaMbIpbl, besy
TeopeMachl JKOHE KaJIBIKIEH OesiHy
TeopeMachl, CaKMHallap MEH epicrepieri
KeIIMYy1Iesep, KOIIMYIIETIKTepMeH
MHTEPIOISIINS, KOIIMYIIETIKTepMeH
KybIKTay, UeOBImeB  KemMymienepi,
Jlarpamx KenMymIesnepi JKOHE
KOIIMYILIeJep TEOPHsCHIHBIH Oacka Ja
MaHBI3/IbI acrekTinepi./

Llens: onupasce Ha METOJIBI M HATJISITHBIE
00pa3sl KIIACCHYECKOH
muddepeHanbHON TeOMETpUH, BBECTH
JOKTOPAaHTOB B  00JacTh  OCHOBHBIX
MOHATUN u nueu COBpPEMEHHOM
muddepenimanbHONR TEOMETPHUH.
[Tporpamma BKIItO4aeT B ce0s1 KaK TEOPHIO
KPHUBBIX M IOBEPXHOCTEH B €BKIIMIOBOM
MIPOCTPAHCTBE, TaK ¥ OCHOBHBIC TTOHSATHS
TOTOJIOTHH, TEH30PHBIH  aHamM3 Ha
MHOr0o00pa3usx, 3JeMEHThl PHUMaHOBOIi
réoMeTpun, Haydajlla TCEOPUHU BHCUIHUX
muddepentmansHpx Gopm. B cBsizu ¢
9THM OYEHb BKHOH 3a/1aueii ABIISETCS 110
BO3MOXKHOCTH MOJTHOE  PACKpHITHE
OCHOBHBIX TMOHSATHH JUCHUIUIMHBL |
OCMBICJICHHOE YCBOCHHUE ux
JIOKTOPaHTaMH.

Conepxanne: Teopus kpuBbix. Teopus
MOBEPXHOCTEH. DJIEMEHTHI TOIOJIOTHH.
OcHOBHEBIE TIOHSTHS TEOpHUHU
MHOT00Opa3mit. TeH30pHBI aHaMM3 Ha
MHOroo6pasus. PumaHoBa MeTpuka Ha
MHOroo0pasust. Buemrtnue Gopmbl/
Purpose: application of methods of
functional analysis in the study of
problems for the spectral analysis of self-
adjoint operators.

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

SKIHIII KBaJPaTThIK (opmaaapbl,
TayCTHIK JKOHE opTama
KHUCBIKTBIKTEI OlJTeIi.

Jarabichl: g depeHITHaIIBIK
TEOMETPHUS JKOHE TOIOJIOTHSIHBIH
HETI3Ti aHBIKTaMacChlH, KYPCThIH
HET13r1 TEOpEMAaChIHBIH
JONIeNIeHyYiH — TaiuKpUIald — ajajpl.
Binmikriairi: 6eTTep TeOpMACHHBIH
HeTI3T1 TEHJCYIIEPiH,
TOIOJIOTHSIBIK OKBHBAJEHTTIIIKTI,
Ju(hepeH-IHaATIBIK
KeroOeliHenepai, KonOeHHemKTep
(hYHKIMACKHIH, jKaHaMa KEHICTIKTI,
JKaHaMa OeifHesep i, paHT OciHeCiH
MeHrepei /

Kysiperriniri: OKy-TopOue
JKYMBICHIHBIH yzepici MeH
HOTWIKEJIEPIH Tajay, Oaranay skoHe
Ty3ere Oy

3HaHus: TOHATUSA KpUBOH,
KPUBU3HBI U KPYUYCHHS, OCHOBHYIO
TEOpeMy TEOPWUH KPHUBBIX; MOHSATHI
MOBEPXHOCTH M €€ XapaKTePHUCTHK,
NEpBOM U BTOPOM KBaIPaTUYHBIX
¢dopm, TrayccoBol W  cpernHen
KpUBU3H.

YMeHusi: ONpENensITb OCHOBHBIC
mudepeHraIbHbIe TEOMETPHA 1

TOIIOJIOTUH, pa3bupartbcs B
JI0Ka3aTeIbCTBAX OCHOBHBIX
TEopeM Kypca.

Hasbikn: OCHOBHBIMHU
YpaBHEHUSIMU TEOpHHU
MTOBEPXHOCTEH; MOHSATHSAMH
TOIOJIOTUYECKOr0 MPOCTPAHCTBA H
TOTOJIOTHYECKHUX CBOMCTB,
TOIIOJIOTUYECKOU
9KBUBAJICHTHOCTH; TOHSITHSIMH
T hepeHITIPYEMOTo
MHOTOOOpa3us, (QyHKOMSIMH Ha
MHOT000pa3uu, KacaTeJIbHbIMU
MPOCTPAaHCTBAMHU,  KacaTelbHBIMU
0TOOpaKEHHUSIMH, paHramu

oToOpakeHus1/




Komnerenums: yMeHUs

aHAJIM3MpOBaTh,  OLEHUBATh U
KOPPEKTHUPOBAThH mporecc u
pe3yabTaT y4eOHo-

BOCIIUTATEILHONU JCATCIIBHOCTU /
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

MaremaTukan
BIK TalJayabIH
ipremi
Maceenepi/
®dyHaaMeHTal
BHBIC BOTIPOCHI
MaTeMaTHYECK
oro anamuza/
Fundamental
Questions  of
Mathematical
Analysis

BIT/
Bl
BD
TK/
KB/
EC

MTIM
FVMA
FQMA
6304

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

IIpepexBusurrep:
«MareMaTuKabIK
tangay 1,2,3,4»
ITocTpekBusurrep:
IlexTik  ecemnTep
TEOPHUSICHIHBIH
OTIEPaTOPIIBIK
omicrepi/
IIpepexBU3UTHI:
«YHucneHHele
METO/Ibl  PeLICHHS
OOBIKHOBEHHBIX
muddepennmansH
BIX YPaBHEHUI»
ITocTpeKkBU3UTHL:
Huddeperunanpu
bIE YpaBHEHH,
MareMaTruiecKast
¢usmnka u
YHCIICHHBIE
METOABl W HX
pemienust;/
Prerequisites:
"Numerical
methods for

Makcarsr: MaruCTpaHTTapabIH
MaTeMaTHKaIbIK TalAay CajlaChIHIAFbl
OlmiMaepiH TepeHIETy KOHE OCHl MOHHIH
ipreqmi yFBIMJIApbIH, TeopeManapbl MeH
omictepin 3eprrey. Herisri Maxcar-
aOCTpaKTUIl KOHE JIOTHKAJBIK OiJIay/ibl
JaMBITY, COHBIMEH KaTap MaTeMaTHKa MCH
FBUTBIMHBIH Oacka caJyanapsiHIa
MaTeMaTHKaJIBIK  TajjayAbl  KOJTaHy
MYMKIHIIT1.

Ma3smyHbI: QYHKIUSIAPIBIH IIEeri MeH
Y3IIKCI3Iiri, GbyHKUMSIApABIH
i depeHInanusICbl MCH HHTETPALIUSCHI,
Oypre  KaTapiapbl MEH KaTapliapsl,
oJIIeM  JKOHE HMHTErpal  TEOpPHSICHI,
UG hepeHIMaIIbIK TEHJIeYJIep,
(HDYHKIIMOHAIIBIK Tanaay JKOHE
MaTeMaTUKAIBIK TajnayAblH Oacka Ja

Herisri  yFeIMIAapel  MEH  aficTepi.
MareMaTuKanblK — Tajgay — Macerenepi
JKOHE OHBIH dicTeMeci/

Llenb: omupasick Ha METO/BI M HATJISHbIC
06pa3zbl KJIACCUYECKOU
muddepeHManbHON reOMETpUH, BBECTH
MaruCTpaHTOB B 00JacTh OCHOBHBIX

biniMi: KHCBIK, KHUCBIKTBIK >KOHE
paTy TYCIHIKTEPiH, KHCBHIKTap
TEOPHSCHIHBIH HETi3Ti TeOPEeMachIH,
OerTep TYCIHIMIH JKOHE  OHBIH
cUmaTTamachlH,  OIpiHINI  JKoHE
CKIHII KBaJPATTHIK (opMaIapisl,
TayCTHIK JKOHE opTama
KHACBIKTBIKTEI oureni.
JlarabIchI: g hepeHIHaIIbIK
TCOMETPHUS JKOHE TOIOJIOTHUSHBIH
HETI3Ti  aHBIKTaMaChlH, KYPCTBHIH
HET13r1 TEOPEMAaCHIHBIH
JIOJIENICHY1H TalKbLIal IIBL.
BinmikTiairi: 6eTrep TeOpUACHHBIH
HeTI3T1 TEHJICYIIEPiH,
TOIOJOTHSUIBIK DKBUBAJICHTTIIIKTI,
Ju(hepeH-IHaIBIK

KeroOeliHenepai, KenoOeiHemikTep
(hYHKIMACKHIH, jKaHaMa KEHICTIKTI,

»KaHaMa OeifHerepi, paHr OeifHeciH
MeHrepei/

Kysipetriairi: TeJar O MKAJTBIK
KBI3MET HOTHXKECIHE

yKayarKepUIUIiKIeH Kapays! /




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

MOHATUN u uneu COBpPEMEHHOM
muddepeHmanbsHOR TEeOMETPUHU.
[Iporpamma BKITFOUAET B ce0sI KaK TEOPHUIO
KPpUBBIX U HOBCpXHOCTeﬁ B CBKINJIOBOM
IPOCTPAHCTBE, TAK U OCHOBHBIC ITOHATHUA
TOIIOJIOTHUH, TeHSOpHHﬁ aHaJIu3 Ha
MHOT000pa3usx, 3JeMEHThl PUMaHOBOIl
TreoOMETpHH, Ha4dajla TEOpHU BHCIIHUX
muddepeHmaIbHEIX GopM. B cBs3u ¢
3THUM OYECHb BaXKHOM 33;[21‘1617[ SIBJIACTCA 110
BO3MOXXHOCTH IIOJIHOC PacKpbITHE
OCHOBHBIX MOHITHI JUCHUIIIINHBI )51
OCMBICJICHHOC YCBOCHHUE ux
MarucCTpaHTaMu.

Copepxxanne: Teopust kpusbx. Teopus
HOBerHOCTCﬁ. DJeMEHTBI TOIIOJIOTHH.
OCHOBHBIE TIOHATHSA TE€OpUHN
MHOroo6pasuii. TeH30pHBIA aHamM3 Ha
MHOroobpasus. PumaHoBa MeTpuka Ha
MHOr000pa3us. Buennue Gpopmbr/
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.

3HaHus: HOHSITHSL KpUBOH,
KPUBU3HBI U KPYUYEHHS, OCHOBHYIO
TEOpPEMY TEOPHH KPHBBIX; TTOHATHSA
TTOBEPXHOCTH M €€ XapaKTepPHCTHK,
MEepBOMl U BTOPOW KBaJApaTUYHBIX

dbopMm, TayccoBOW W CpeaHei
KPHMBHU3H.
YMeHusi: ONPEesTh OCHOBHBIC

mudepeHIraIbHbIe TEOMETPHH 1

TOTIOJIOTHH, pa3bupatbcs B
JIOKa3aTeIbCTBAX OCHOBHBIX
TeopeM Kypca.
HaBpiknu: OCHOBHBIMU
YpaBHCHUSIMH Teopuu
TTOBEPXHOCTEH; TTOHATUSAMHI
TOTIOJIOTHYIECKOTO TIPOCTPAHCTBA
TOTIOJOTHYECKHUX CBOMCTB,
TOIOJIOTHYECKOMN
SKBUBAJICHTHOCTH, MOHATHSAMH
TudhepeHITIPYEMOTro
MHOTOOOpasus, QYHKIHIMH Ha
MHOT000pa3um, KacaTeIbHBIMHU
MPOCTPAHCTBAMH,  KacaTeIbHBIMHU
0TOOpaKeHUSIMH, paHrammu
0TOOpaXKeHUsI.

KoMnereHuusi: OTBETCTBEHHOCTH
3a pe3ysbTaThl I€Aaroru4eckon

JesTenpHoCTH /

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

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

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




Beccenmik
hyHKIHIATAp
TEOPHUSICHI /
Teopus
OecceneBbIX
hyHKIMIA/
Theory of
Bessel
Functions

BFT/
TBF/
TBF
6304

Competence: responsible for the
results of pedagogical activity

IIpepexBusurrep:
«MaremMaTHKaIbIK
¢du3mKa ecentTepin
HICTITYTiH CaHIbIK
anicTepi»
IToctpexBusutrep:
Konman6anst
HIeKTiK ecernrep/
[IpepexBU3UTHL:
«YucneHnuoie
METOJIBI pEIICHUS
YpaBHEHUI
MaTeMaTU4YeCKON
UK
ITocTpexkBU3UTHI:
IIpuknanseie
KpaeBblie 3aaun/
Prerequisites:
"Numerical
methods for
solving equations
of mathematical
physics»
Post-requisites:
Applied boundary
value problems

Makcatel:  Oeccenbiik  (pyHKIHsIIAp
TEOPHSACH Typaibl OimiMal Kepcery.
Ecenrepni wemry narapiapbiH KOJJaHy
Oeccenblik  (QyHKUUSIIAD  TEOPHUSCHI.
Beccenbnik  QyHKUIUsIIap — TEOPUSICHI

OOMBIHIIIA ecenrtepi HICTITYTiH
TUIMJUIITIH Tanaay.

Ma3MmyHbI: Beccenpain
QG hepeHITHaIbIK TEHACYIIEPI.

Beccenb (hyHKUMSACHIHBIH aHBIKTAMACHL.
1w >koHe 2-mii perti N-mi  perTi
beccenbnin MOZIYJISIIUSUIAHFaH
¢yaxamstapsl. C sxoHe L keHicTirinaeri
CBI3BIKTHIK (PYHKIIMOHAIIAPABIH OJICi3
KOHBEPTeHIMACHIH Tanaay/

enb: OOyYUTH OCHOBHBIM MOHSTHSM U
TeopemMam TEOpUU JIMHEMHBIX
OIIEPaTOPOB, a TAKIKE METOJIOM.

Conep:xaHue: Heopranuuenssie
omeparopel. O061acTb oOmIpeleneHus.
3aMKHYTbIE OIepaTopHl.
Cummerpuueckue ornepaTopsl u

nHAEKCH nedekra. CaMOoCOnpsHKEHHBIC
pacupenue.  Teopema  Henbcona.
JIMCKpETHBIN M HETIPEPBIBHBIN CIIEKTPHI.
CooOctBennbie GpyHkinu. CreKTpanbHas
teopema. CriekTpajbHast 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.

Binimi: muddepenimanbik
TeZieyJep TEOPHUSICHIHBIH HET13T1
TYCIHIriH Oitei;

Jarapichl: TCHACYIIH PETiH,
TEHJACYJIEp KYHECIHIH PeTiH
AHBIKTAIT; XK XKoHE Aepoec
mIenrimMin Tabassl;
Binikriniri:uarerpanabt
KHUCBHIKTAP/IbI, aITFaIITKbI
HHTETPaIIBI MEHTepeIi./
Kyziperriairi: nenaroruxanbik
KBI3MET HOTHKECIHE
KayanKepIIUTIKIIeH Kapaysl /
3nanus: MccnenoBanue
CIICKTPATBHBIX XapaKTEPUCTHK
JINHEWHBIX OTEepPaTOpPOB:
TCOMETPHH CIICKTPA U €ro
OCHOBHBIX YaCTeH, CIEKTPATbHOMN
KpPaTHOCTH, aCUMIITOTHKHU
COOCTBCHHBIX 3HAUCHHI.
Ymenusn: Pemats 3amaun,
CBSI3aHHBIC C

g depeHIHaThHBIMA
orepaTropamu.

Haspiku: O pomn
JmuddepeHIanbHBIX ONepaTopoB
B 33J]a4axX CCTECTBO3HAHUS; O
coOCTBeHHBIX (pyHKIUSX/
KomnereHIus: OTBETCTBEHHOCTb
3a pe3yJIbTaThI IeIarOrnIeCKOi
JiesITeIbHOCTH /

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/

MS 2 (I
MateMaTHKaHbI
OKBITYABIH
[FEOPUSITIBIK
Herizaepi/
Teopetnueckue
OCHOBEI
mpernoaBaHus
MaTeMaTUKN/
Theoretical
Foundations of
Mathematics
Education

MaTeMaTHKaJIBIK,
nonenaeynep/
MareMaTudecKue)
JIOKa3aTelbCcTBa/
Mathematical
Proofs

KIT/
Ty
PD
TK/
KB/
EC

MD /
MD /
MP
5206

30/ 0/3 0/
12.5/
225

IIpepexBusurrep:
OYHKIIMOHAJIbI-
I depeHITHaIIbL
K oreparopiap
TEOpHUsCHIHA
Kipicrie
ITocTpexBusutTep
JuccepTanisuibk
IyMbIc/
IIpepexBu3UTHIL:
Beenenue B
TEOPHUIO
(hyHKIIMOHATBHO-
muddepeHraIbH
BIX OTIEPaTOpPOB
ITocTpexkBU3NTHI
HucceprannonHnas
paboral/
Prerequisites:

Introduction to the
theory of
functional-
differential
operators

Post-requisites:
Dissertation work

ITonnin MaKcaTbI-MaTeMaTUKAJIBIK
apryMeHTanusl MaFJbUIapBIH, JOTUKAJIBIK
oitnay KaOlireTiH JKOHE pecMu
JIoIeneMenep KYPTizy KaOuneTiH
JTAMBITY.

Ma3sMyHBI: JIOTHKA MEH MaTeMaTHUKAaJIbIK
TTONIENICYIiH HET13r1 YFBIMJIAPHI,
anreOpamarbl bi &%) () 01 (3% omicrepi,
CaHmapmel  Tanmay — JKOHE  Teopwus,
Kusinpap TEOPUACHI JKOHE
MaTeMaTHKAJILIK WHITYKIHUS,
KOMITBIOTEPIIIK KyHenepaeri
JlornenieMenepai paciMaey, 0ap ekeHairi
MeH Oipereiirin monenaey, Kapama-
Kapchl  JKOHE  KapaMa-KaWIIbUIBIKTHI
JIONeNiey, MaTeMaTHKANbIK —WHIYKITHAS
omiciMeH  gonenaey. I 'eoMeTpusiarsl
MaTeMaTHKAJIbIK JaNesaep.
MaremaTHKaHbIH apHaiibl OeiMaepiHaeri
TeopemanapabH MaTEMaTHKAJIBIK
Jonenepi/

Heab: SIBJISIETCS BBIpabOTKa
HEOO0X0IUMOM HUHTYHUIIAN s
HaxXoXJeHHUs1 dPPEKTUBHBIX AITOPUTMOB
pelIeHUs 3a7a4 BBIYUCIUTELHOM
MaTeMaTHKH, a TakKKe I[03HAKOMHUTh
MaruCTPaHTOB c MPUHITUTIAMA
MOCTPOCHHS YUCIICHHBIX aJrOPUTMOB, HA
OCHOBE KOTOPBIX OCYIIECTRIIICTCS
HauOoOJice  palMoHAlbHAsE ~ CTPaTerHs
YUCIEHHOTO peleHust 3a1a4.
Conep:xanne: OCHOBHEIE 3a1a4un
MaTeMaTu4eckoil (¢usuku. PasHOCTHBIC
CXEMBI IS ypaBHEHHH MapadoIidecKoro
TUMna. Pa3HOCTHBIE CXEMBI ISl ypPaBHEHUM
rUnepOOIuIeckoro Tuma. Pa3HoCTHBIE
CXEMbI JUJIsl YPaBHEHHUH 3JUIANITHYCCKOTO

TUIIA. BapI/IaIII/IOHHBIe U BapUallMOHHO
Pa3HOCTHBIC METOABbI. YucaeHHbBIE
METOAbI pemeHuA WHTETPAJIBHBIX
ypaBHEHHIH/

Purpose: to develop the necessary

intuition to find effective algorithms for
solving problems of computational

Binimi: MaTeMaTUKaJIbIK
(M3WKaHBIH  HETI3TI  TEHZCYIH,
IIeKapabIK JKOHE OacTanksl
IapTTapAbIH Oepiry
epEeKIIeNIKTepi,  MaTeMaTHKAaJIbIK
¢usnka TEHACYJICPiH Ienry
omicrepi,  jgepbec  TYBIHABUIBI
muppepeHIMaIIbIK  TeHACYIepIi
menry JmicTepin oureni.
JlaFapIchbl: JKUHAKTBUIBIK
OOJIBICHIHBIH ~ AHLIKTAMAChl  KOHE
MaTeMaTHKaJIBIK, ¢busnka
TEHJIEYiHIH TYPaKTBIIBIFBIH
3epTTEHIi.

Bimikriniri: MaTeMaTUKAIBIK

¢u3nka TeHmeyi MeH JKyHenepmi
HICNIiN,  3epTTey  YUIH  OCHI
OuTIMIEpIH  KOJIAHbII, MOT
mrenry OapbIChIHIA Tanjay >KoHe
KOpBITBIHABI kacan, MOT memryre
CaHIBIK OJICTI KOJJaHy apKbUIBI
KATEeIKTi aHBIKTAY Il MECHTEpei./
Kysiperriiri: MeIaroruKabIK,
KBI3MET HOTHXKECIHE
JKayarKepUIUIiKIeH Kapaysl /

3HaHMAA: OCHOBHBIE YypaBHEHHS
MaTeMaTH4ecKon ¢bu3uKH,
0COOCHHOCTH 3aJaHHs TPAHHIHBIX
U HavyallbHBIX YCJOBHM, METOJbI
pelieHusl ypaBHeHH Mat. Qpu3uky,
METO/IBI peleHus
muddepeHIMANBHBIX ypaBHEHUH B
YaCTHBIX IIPOHU3BOJTHBIX.
Ymenusi: onpeneneHne 00NACTh
CXOAMMOCTH W  HCCIICOBaHHE
YCTOWYUBOCTH YpaBHEHUH
MaTeMaTHYECKON bu3uKH.
Hasbikn: 3HAHUSAMHU npu
HCCIIeI0OBaHUN u peneHnu
KOHKPETHBIX OOBIKHOBEHHBIX
nuddepeHnanbHbIX ypaBHEHUH H
CHCTEM, BCTPEYAIOIIUXCS B
Pa3THYHBIX o0acTsx
€CTECTBO3HAHUS, W C TOMOUIBIO




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.

JTUX 3HAHUU OIPEEIIUTD
IOIPELIHOCTH NIPUMEHAEMBIX
YUCICHHBIX METONOB  pEIEHUs
KpaeBbIX 3a1a4/

KommnereHuus: OTBETCTBEHHOCTh
3a pe3ysbTaThl II€arOrM4ecKoil

eaTenbpHocTu /

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




MaremaTukaHsbl
OKBITYbIH
MHHOBAIUSIIBIK
omicrepi/
WNuaoBanonn
bIC METOb]
[IpenoaBaHusl
MaTeMaTuKu/
Innovative
Methods of
Teaching
Mathematics

MOIA
IMPM
IMTM
5206

IIpepexBusurrep:
MaTeMaTHUKAJIBIK
Tanmgay,

G depeHIIaIbIK
TEHJEY,
MaTE€MaTHKaAJbIK
¢usnka TeHaeyIep]
KOMILIEKC

Al HBIMAJIBI
GbyHKUASIIAp
TEOPHSICHI.
ITocTpexBusurrep:
HHTETrpaIabIK
TYPJICHIIpyJIep
JKOHE OIIapIBI]
KOJITaHBLTYHI,
FBUIBIMH-3€PTTEY
KymbicTap/
IIpepexkBU3UTHI:
MaTeMaTU4eCKUit
aHaIu3,
mudhepeHIaTbHEL
e ypaBHEHUS]
YpaBHEHHS
MaTeMaTH4eCKui
¢busmkw, TeopH|
GhyHKIIHN
KOMILJIEKCHOM
NepeEMEHHON
IlocTpeKkBU3UTHI:
HWHTETrpaJIbHBIC
npeoOpa3oBaHus,
Hay4HO
HCCIIe0BANEbCKas
pab6ota/
Prerequisites:
mathematical
analysis, differentig
equations, equation
of mathematicg
physics, theory o
complex  variabl
function
Post-requisites:
integral

MaxkcaTbl: MaTeMaTHKa MyFaliMAEPiHiH
OUTIKTUIITIH apTTBIPy TOCUIJEpiH KoHE
MaTeMaTHKAHBI OKBITY IbIH 03BIK
TEXHOJIOTUSIIAPBIH 3epPTTEY.

Ma3MyHBI: MaTeMaTHKa CalachIHIaFbI

FBUIBIMHU eHOeKkTep/Ii 3epTTey.
MaremaTHKaHbIH GbrIT0COMUSITBIK
Heri3aepin 3eprrey. Mexrenre

MaTeMaThKa ca0aKTaphlHAa, 12 KBUIIBIK
OKBITY  XKyHeciHme, kaHa ¢opmar
OOHBIHIIA OKBITYJA, IIAFBIH >KWHAKTHI
MEKTENTEPAE OKYLIbLIapAbIH 31/151T1<epﬂi1<
TopOMeciHe JKardaid  JKacaWThIH  OKYy
MOTIH/IEPiHIH TEOPHUSICHIH a3ipiey/

HGHLZ YCBOUTH OCHOBHBIC TMIOHATHA U
METOABI peurcHus JIMHEHHBIX
HHTETPAIBHBIX YpaBHEHMUI; YMETH
MPUMEHATH TMOJYYCHHBIC TCOPETHUCCKUEC
3HaHUSA B Oyaylled IMeaaroruveckoi
JIESITeIBHOCTH/

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

- HUHTETPAJIJIBIK TEHCYJIep
OOWMBIHIIIA OLTIM aJajbl, JaFAbUIAHY
JKOHE ONapIel KOCciOM KBI3METTE
naiiganaHansl KaOlaeTTIIIr;

- HUHTETPaJIJIbIK TeHJIEYIepIi
HIBIFaApy OaphIChIHIA Ol B
JKYWeNneli, OHBIH MOPMEHILUTIrH
apTTBIpyFa  KaXeTTi  ojicTepni
KOJITaHAaIbI;

- HWHTETPAIIIBIK TEHJIEYJIEp
OOMBIHIIA ~ MOceneNnepli  Tayjar
JKOHE CHHTE3 JKacay  apKbUIBI
HIeniesi;

- ©31HiH OoJalIaK MaMaHIbIFBIHBIH
QIIEYMETTIK MAaHBI3ABLIBIFBIH
ce3iHei, KociOM KBI3METTI OpBIHIAY
YUIIH JKOFapbl MOTHBAILUSIFA KOJ
JKETKizem./

- CIIOCOOHOCTH CaMOCTOSITEIBHO
npuoOpeTaTh HOBBIC 3HAHUS 10
WHTETPAJIbHBIM  YPAaBHEHUSIM |
HCIOJB30BaTh  HUX B CBOCH
podeCcCHOHATBHON IEATEIBHOCTH;
- CHOCOOHOCTh K TPHUMEHCHHIO
JIOTHYECKOTO M KPUTHYECKOTO
MBIIUICHUS [T PEIICHUS TIPO0IeM;
- CHOCOOHOCTh K TPHUMCHCHHIO
mpo(heCCHOHABPHON ~ 3HAHUK U
YMEHUI Ha NIPAKTHKE;

- 0CO3HAaBaTh COLIUATbHY IO
3HAYUMOCTh ~ CBOe  Oyaymiei
npodeccur,  UMETh  BBICOKYIO
MOTHBAIUIO K BBITTOJTHEHUIO
podhecCHoHATEHON
NeATeJIbHOCTH; - CIIOCOOHOCTH
HCIIOb30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHO HAYYHBIX TUCLUILIHH
B npodeccroHabHOM
JESTETBHOCTH, IPUMCHSTH METOBI
MaTeMaTU4YECKOI0  aHajgu3a |
MO/ICITUPOBAHHS, TEOPETHYECKOTO U
JKCIICPUMEHTATBHOTO
ncciaenoBaHus/

Knowledge:

- the ability to independently
acquire new knowledge on integral




transformations,
research work

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

Ilemarorukansl
K 3epTTEy JKOHE
9KCIICPUMEHT
KYprizy
omicrepi /
Ilemarornuecko
€ UCCIIeIOBAHHUE
u METO/IB]
MPOBENCHUS
9KCICPUMCHTA /
Pedagogical
Research  and
Methods of the
Experimentatio
n

KIT/
Ty
PD
TK/
KB/
EC

PZEZh
A /
PIMPE

PRME
5305

30/0/30/12
.5/22.5

IIpepexBusurrep:
Oneparopiapabig
CIEKTpanbl
TEOPHUSCHIHBIH
SJIeMEHTTEep1
ITocTpekBusurrep
Juccepranusibik
HKYMBbIC/
[IpepexkBu3nTHI:
DIeMEeHThI
CIEKTPAJILHOM
TEOpHH
OTIepaTopoB
ITocTpeKkBU3UTHI:
Jucceprannonnas
pab6ota/
Prerequisites:
Elements of the
spectral theory of
operators
Post-requisites:
Dissertation work

Makcarsl: MarucTpaHTTapblH
MeIaroTHKaJbIK  3epPTTeY  JaF/iblIapblH
JAMBITY JKOHE OuTiM Oepy canachiHIa
9KCHEPUMEHTTEp  XKYPrisy  oficTepiH
urepy. [Ilemarorukanblk 3eprreyiepai
JKOCTIapiiay JKOHE KYprizy, HepeKTepi
KMHAY OKOHE Taljiay, HOTHKelepal
TYCIHAIPDY  JKOHE  KOPBITHIHABUIAP/BI
YCBIHY, FBUIBIMU MaKaJjiajaap/ibl a3y *KoHe
peciMzuey YIIIH KaKETTI Ky3bIpeTTepi
KaJIBIITACTBIPY.

Ma3MyHBI: TI€Zarorukaiarbl  3epTTey
o/icTepl, AEpeKTepAl JKUHAY OAiCTepiH
TaHJay, HOTIKENEPAl CTaTUCTHUKANBIK
Tanjaay, 3epTTEYiH ATUKAJIBIK
acrieKTiyiepi, 9KCHEPUMEHTTIK
3epTTeynepai JKocmapIiay,
SKCIIEPUMEHTTIK OKy OarmapiiaMaiapbiH
xobamay ~— KOHE  O3ipiey,  OKBITY
oliCTEMENIepiHiH THIMIUTICIH — Oaranay,
TEXHOJIOTUSIHBIH OKY IIpOLeCiHE ocepiH
3epTTey JKOHE IIe[arOrHKaNIbIK 3epTTey
MEH DOKCIIEPHMEHTKE KATBICTBI Oacka
TaKBIPBIIITAP.

Henb: dopMupoBaHue y MarucTpaHTOB
3HaHUH TEPMHMHOJOTMU M  OCHOBHBIX
MOHATHUI i hepeHInanbHbIX
YpaBHEHHH, OCHOBHBIX IPHUHIMIIOB |

Binimi: xaii  auddepeHnnanapk
TEHJICYJICp TCOPUSACHIHBIH HETI3ri

TYCIHITIH yiipeHeni.
Jarabichl: TEeHJICYIiH peTiH,
TEHJIey KYHECiHIH peTiH aHBIKTal,

JKaIIBI JKOHE NlepOec memiMaepin

Tabaskl.

BinikTiniri: O1pKAaJIBIITHI
Y3UTICCI3MIKTI, HMHTETrpaJIbIK
KHUCBHIKTBI, HHTETPAJIIBI MEHIepeIi./
Kysiperrimiri: OKy-TopOue
JKYMBICBITHBIH yaepici MeH

HOTWOKEJIEPIH Tajay, Oaranay skoHe
Ty3ere Oury/

3HAHUSA:  OCHOBHBIE  IIOHATHA
TEOpHUHU O0OBIKHOBEHHBIX
mudepeHnaIbHbIX  YpaBHCHHH.
YMeHusi: ONpeAeNsaTh  IOPSIOK
YpaBHEHUs, TOPSIOK  CHCTEMBI
YpaBHEHHIA; HAXOAWTh OOIee U
YaCcTHOE peuieHus..
HaBbiku: MPOU3BOJIEHBIMU
MIOCTOSIHHBIX, HHTETPaTbHBIX
KPHBBIX, IEPBBIX HHTErpajax/
Komnerenuusi: YMEHHUS
aHaJIM3MpOBaTh,  OLEHUBATh U
KOPPEKTHPOBAThH npotecc u




MOJIXO/I0B K peLIeHuIo
muddepeHanbHbIX YpaBHEHUIA.
Conep:xxanme: Teopema Komm. 3amaua
Komm. Teopema cyuiecTBoBaHHS U
€IMHCTBEHHOCTH pelleHus 3agaun Komm.
Ycnosue Jlummna. {uddepenunansapie

YpaBHEHUS MIepBOTO TIOpsIIIKa,
paspelieHHbIe OTHOCHUTEJBEHO
MIPOU3BOJHOM. JIuneiinbie
muddepeHanpHple  ypaBHEHHS N-0TO
HopsiIKa c NIepEMEHHBIMU
KO3 pHUIIHECHTAMH. Jluneitnbie
muddepenimansHbe ypaBHEHHS c
MOCTOSIHHBIMU Kod(puIEeHTaMH.
YpaBHeHus Olinepa. PasHocTHBIE
YpaBHEHHUSL. Cucremsl
TG hepeHIaIbHBIX YpaBHEHHH.
[Tonoxenus paBHOBECHS.
Knaccupukamuss  THMOB — MOJIOKCHHI
paBHOBeCHS ABTOHOMHBIX cHCTeM
JINHEHHBIX muddepeHanbHbBIX

ypaBHEHHH BTOporo mnopsjaka. OCHOBEI
BapualfuoOHHOTO I/ICLII/ICJ'ICHI/ISI/

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
unigueness 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.

pe3ysbTat y4eOHO-
BOCIHUTATEIBLHOMN ACATCIIbHOCTHU /
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

Maremarukan IIpepexBusurrep:

DYHKIMOHAJIbI-

Makcarbl: MakcaTtbl: MaTeMaTHKaHbI
OKBITYJIBIH  3aMaHAYH TOCUIIEpI MEH

Biaimi:
(hu3MKaHBIH

MaTEMAaTHKAJIBIK,
HETi3ri  TEHJCYiH,




3aMaHayu
METO/I0JIOTHSLIT
BIK dnicTemeci/
CoBpeMeHHas
METOHOJIOT s
METOIUKH
[IpenoaBaHusl
MaTeMaTuKu/
Modern
Methodology
of  Teaching
Mathematics

SMMP

M
MMT

5305

/

JudhepeHIraIbl
K oreparopiap
TEOPHUSACHIHA
Kipicme
ITocTpexBusurrep
Juccepranusiibik
Kymbic/
[IpepexkBu3nTHI:
BBenenue B
TEOPHIO
(hyHKIMOHATIHHO-
nuddepenmansy
BIX OIIEPATOPOB
ITocTpekBU3UTHI
Juccepranmonnas
pabora/
Prerequisites:

Introduction to the
theory of
functional-
differential
operators

Post-requisites:
Dissertation work

oicTepiH 3epaeney, OJIap/IbIH,
MaTeMAaTUKAIBIK OUT1iM Oepy caachIHIAFbI
KociOM JmarapiIapel MEH KY3BIPETTEpiH
JaMbITy. MareMaTHKaHbl THIMII OKBITY
YIIiH  KonmaHyra OONATBIH  HETI3Ti

MPUHIUIITEP/I, MOJIENbACP i JKOHE
WHHOBAIIMSUTBIK ~ TOCUIAEPAI  TYCIHY.I
KaJIBIITACTHIPY.

Ma3myHbI: MaTeMaTUKAaIarbl OKYy

NPOLECiH  YIBIMAACTBIPYIbIH 3aMaHayH
TOCiIAepi, MAaTeMaTHKAHBI OKBITYIAFbI
aAKIapaTTbhIK TECXHOJIOIUsIapabl
HWHTETpalysiiay, OKBITYABl capajay >KoHe
Jlapanay, MaTeMaTHKalbIK  OMJIayabl
JaMBITY JKOHE MPOOJIEMAIIBIK OKBITY, OKY
JKETICTIKTEpiH Oaranay skoHe Tannay, OKy
KY3BIPETTUTIKTEPiH KAJBIITACTEIPY JKOHE
OKYHIbLIapAbIH MaTreMaTuKaaarbl
MOTHUBALUSCBIH JaMBbITY, COH}]aﬁ-aK
MaremaTikanbl ~ OKBITy  9jicTeMeci
callachIHIaFbl 3aMaHayH 3epTTeyJiepi

zeprrey/

Henas: SIBJIACTCS BBEIPa0OTKa
HEOOX0ANMOM UHTYUHA TSI
HaxXoXJeHHUs1 dPPEKTUBHBIX AITOPUTMOB
peeHus 3aj1a4 BBIYMCIIUTENLHOM
MaTeMaTuK{, a TaKXkKe I[T03HAKOMHUTH
MarucTpaHTOB c NPUHIHUIAMH

MTOCTPOCHHS YUCIICHHBIX aJrOPUTMOB, HA
OCHOBE KOTOPBIX OCYIIECTBIISIETCS
HanOojee  palMoOHANbHAas  CTPATETHs
YHUCICHHOTO peteHust 3a7a4.
ConepkaHue: OCHOBHBIE 3aJ1a9u
MaTeMaTudeckoi ¢usuku. PasHOCTHBIC
CXEMBI 71 ypaBHEHHH MMapaOoIidecKoro
TUMna. Pa3HOCTHBIE CXEMBI ISl ypPaBHEHUI
rUIepOOIuIecKoro Tuma. Pa3HoCTHBIE
CXEMbI OJid ypaBﬂeﬂl/Iﬁ SJIJIUIITHYCCKOI'O
Tuna. BapuanuoHHble W BapHALlMOHHO

pasHOCTHBIE METOJIBI. UYucneHnsle
METOHBI peLnreHus HHTETPaIbHBIX
ypaBHEHHH/

Purpose: to develop the necessary
intuition to find effective algorithms for
solving problems of computational
mathematics, as well as to acquaint

IeKapaIbIK JKOHE OacTanksl
LIapTTapAbIH Oepiny
epeKIIeNiKTepi,  MaTeMaTHKAaJIBIK
(uznka TEHACYIIEPiH Ienry
omicrepi,  mepOec  TYBIHABUIBI
JudGepeHIMaIIblK  TeHACYIePIi
HISNTy d/1iCTepiH Oiei.

JlaFabichl: SKMHAKTBUIBIK
OOJBICBIHBIH, aHBIKTAMAaChl JKOHE
MaTeMaTHKaJIBIK ¢u3nka
TeH/ICYiHIH TYPaKTBUIBIFBIH
3epTTEUII.

BiaikTiuairi: MaTeMaTUKAJIBIK

¢m3nka TeHAeyl MeH Kyienepni
memn, 3epTTey  YIIIH  OCH
OlmiMaepiH  KOJIaHBIM, MO®T
nremy OapbICBIHIA Tajgay JKoHe
KOpBITBIHBI kacan, MOT memyre
CaHIBIK OMICTI KOJJIAHY apKbUIbI
KATCJIKTI aHBIKTAY bl MCHIepeIi./
Kysiperrimiri: OKy-TopOue
JKYMBICBIHBIH yzepici MeH
HOTIDKEJIEPiH Tainay, Oaranay skoHe
Ty3ere Oiny/

3HaHUA: OCHOBHBIE YpaBHCHHSA
MaTeMaTH4eCcKOoi ¢bu3uKy,
0COOCHHOCTH 3a/laHMsI TPAHMYHBIX
W HAYIBHBIX YCJIOBUH, METOJBI
pelieHus ypaBHEHHUI Mat. QU3HKH,
METO/IbI petieHus
mddepeHnanbHbpIX ypaBHEHHH B
YaCTHBIX TIPOU3BO/IHBIX.

YmMenusi: onpezgencHue 00JACTh
CXOIMMOCTH M  HCCIEJOBaHHE
YCTOWYMBOCTH ypaBHEHUI
MaTeMaTHYECKOH (DU3UKH.
HaBpbiku: 3HAHUSMHU npu
UCCJIEJI0BAaHUU u peleHnu
KOHKPETHBIX 0OBIKHOBEHHBIX
muddepeHIMANBHBIX YpaBHEHUH H
CHCTEM, BCTPEYAIOIIIXCS B
Pa3IUYHBIX obmacTsax
€CTECTBO3HAHMS, WU C IIOMOLIBIO
JTUX 3HaAHUU OIPEEIIUTD
MOTPEITHOCTH MPUMEHSEMBIX




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.

YUCJICHHBIX METOOA0B pemeHmI
KpaeBBIX 3a11a4/

Komnerenmus: YMEHUS
aHATM3UPOBaTh,  OICHUBATH W
KOPPEKTHPOBAThH mporiecc "
pe3ynbTar y4eOHO-

BOCITMTATEILHOM JACATCIBHOCTHU /

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

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

Skills: knowledge in the study and
solution of specific ordinary
differential equations and systems
found in various fields of natural
science, and with the help of this
knowledge to determine the error of
the numerical methods used to solve
boundary value problems.
Competence: the ability to analyze
, evaluate and adjust the process and
results of educational activities




MM/ MC/
MS 3 (I')
OKy yzepicia
FBUIBIMHU
HeTi31ep
TYPFBICBIHAH
YHBIMIACTHIP
y/

Hayunsie
OCHOBBI
OpTaHH3aIiN
y4eOHOTO
mporecca/
Scentific
Foundations
of the
Educational
Proces

OnemeHTap
MaTeMaTHUuKaHbI
H FbUJILIMHU
Herizaepi/
Hayunslie
OCHOBBI
3JIEMEHTApHOU
MaTeMaTuKun
Scientific
Foundations of
Elementary
Mathematics

BIT/
Bl
BD

TK/
KB/
EC

EMGN

NOEM

SFEM
5302

30/0/30/12
.5/22.5

IIpepexBusurrep:
MaTeMaTHUKAJIBIK
Tanmgay,

QG hepeHITHaIIbL
K TeHJEY,
MaTE€MaTHKaAJbIK
¢busmka
TeHIeyJIepi,
KOMILIEKC

Al HBIMAJIBI
GbyHKUASITAp
TEOPHUSCHI.
ITocTpekBusurrep:
HHTETpaJJIbIK
TYPJCHOIpyIep
JKOHE OJIaP/IBIH
KOJITaHBLTYHI,
FBUIBIMU-3EPTTEY
KymbicTap/
[IpepexkBu3nTHI:
MaTeMaTUIeCKUN
aHaJIN3,

g depeHnraIba
bIC YpaBHCHUA,
YpaBHEHUSA
MaTeMaTH4YeCKUH
¢usukm,  Teopus
GhyHKIIHN
KOMILJIEKCHOM
MepeMeHHON
IlocTpeKkBU3UTHI:
WHTErpajibHbIe
rpeoOpa3oBaHus,
HAy4YHO -
HCCIIeOBANCbCKAs
paboral/
Prerequisites:
mathematical
analysis,
differential
equations,
equations of
mathematical
physics, theory of
complex variable
function

MakcaTbl:  Heriari  y¥bIMJapsl  MeH
TYCIHIKTEpiH (H3MKa, MaTeMaTHKa JKoHE

uHpopmarrka cananapbiHia KU1
Ke3IeCeTiH  HEri3ri  oficTepi  MEH
TEHJEYJIEPIH  KOHE  ONapiabl  HISMIy

TOCUTACPIH KYHEN TYpHAe OKbIN YHPEHy,
TYCIHY JKOHE KoJaHa Oiy.

MasmyHbl: OCBI TIOHII TECOPHSUTBIK JKOHE
TOKIpUOCTIK  TYPFBINAH  KaH-)KAKTHI
3eprrIey, Tanmay JKOHE TYCiHY.
BonbreppanbiH, ®pearoasMHIH
HHTETPAIIBIK  TEHIACYJCPIHIH  HErisri
TEOPHUSICHIH MEHTepyTe, Heri3ri
TEHJICYJICPiH HICTTYIiH omicTepiH
yipeHyre HarabpUIaHabL. Anran
OimiMaepiH ©3iHIH KociOW KpI3METiHE
Konmana Oimy./

[ens:

- YCBOUTH OCHOBHBIC MOHATHA U MCTO/bI
pCIICHUsS]  JIMHCWHBIX  MHTETPATbHBIX
YpaBHEHHUI;

- yMeThb TPHUMCHATh IIOJYYCHHBIC
TEOpETHYEeCKHEe 3HaHUS B Oymymien
neuarornquKoﬁ JACATCIBHOCTU,

- npuoOpecCTH ONBIT 10 PEUICHUIO
ypaBHeHUi THna BonsTepa, @pearonsma;
- TPUMCHSATH IIONyYCHHBIC 3HAHHUA W
CrocoOHOCTH B Oymymiei
TeIarOTMYECKON IeATEIbHOCTH;/
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

- HUHTETPAJIJIBIK TEHCYJIep
OOWMBIHIIIA OLTIM aJajbl, JaFAbUIAHY
JKOHE ONapIel KOCciOM KBI3METTE
naiiganaHansl KaOlaeTTIIIr;

- HUHTETPaJIJIbIK TeHJIEYIepIi
HIBIFaApy OaphIChIHIA OMIBI
JKYWeNeli, OHBIH MOPMEHILUTIMH
apTTBIpyFa  KaXeTTi  ojicTepni
KOJITaHAaIbI;

- HWHTETPAIIIBIK
OOMBIHIIA ~ MOCeNeNnepli  Tayjar
JKOHE CHHTE3 JKacay  apKbUIBI
HIeniesi;

- ©31HiH OoJalIaK MaMaHIbIFBIHBIH
QIIEYMETTIK MAaHBI3ABLIBIFBIH
ce3iHei, KociOM KBI3METTI OpBIHIAY
YUIIH JKOFapbl MOTHBAILUSIFA KOJ
JKETKizem./

- CIIOCOOHOCTH CaMOCTOSITEIBHO
npuoOpeTaTh HOBBIC 3HAHUS 10
WHTETPAIbHBIM  YPAaBHCHUSIM |
HCIOJIB30BAaT KX B CBOEH
podeCcCHOHATBHON IEATEIBHOCTH;
- CHOCOOHOCTh K TPHUMEHCHHIO
JIOTHYECKOTO M KPUTHYECKOTO
MBIIUICHUS [T PEIICHUS TIPO0IeM;
- CHOCOOHOCTh K TPHUMCHCHHIO

TEHICYIIEp

mpo(heCCHOHANPHON ~ 3HAHUN U
YMEHUI Ha IPaKTUKE;

- 0CO3HaBaTh COIMAIBHYIO
3HAYUMOCTh ~ CBOe  Oyaymiei
npodeccun,  MMETh  BBICOKYIO
MOTHBALIMIO K  BBINOJHEHHIO

Po(HeCCHOHATFHON JESTEIIEHOCTH;
- CIIOCOOHOCTH HCIIOJIB30BAaTh
OCHOBHBIC 3aKOHBI €CTCCTBCHHO
Hay4HBIX JUCHUITIINH B
npoeCCHOHATIBHON JESTEIbHOCTH,
OPUMCHATH METOAbI
MaTEMATUYCCKOI'O aHaJlku3a u
MOICIIMPOBaHUA, TCOPETUIECKOTO U
OKCIICPUMCHTAJIBHOT' O
UCCIIeI0BaHMs/

Knowledge:

- the ability to independently
acquire new knowledge on integral




Marematukan
Bl OKBITYJBIH
QJIiCTEMENTIK
xyieci/
MeTtoanueckas
cHCTEMA
00yueHHS
MareMaTuke/
Methodical
System of
Teaching
Mathematics

MOAZ
h /
MSO
M
MSTM
5302

Post-requisites:
integral
transformations,
research work

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

IIpepexBu3nTTE:
Hurerpanabik
orneparopiap
TEOPHSICHIHA
Kipicme
IMocTpexkBu3nTTE
p: [exTik
ecernTepai

HICTITY TiH
3aMaHayd CaHIBIK
omicrepi/
IIpepexBU3UTHI:
Beenenus B
TEOPHIO
HUHTETrpaJIbHbIX
OIIEepaToOpoOB
ITocTpeKkBU3UTHL:
CoBpeMeHHBIE
YHUCIICHHBIE
METOAbI PCIICHUA
KpaeBbIX 3a1au/
Prerequisites:
Introduction to the
theory of integral
operators
Post-requisites:
Modern numerical
methods for

Makcatbl: Teopusiiblk ~ KOHE
KOJIIaHBIM/IBI  MaTEMaTHUKaHbl  3epTTey
KYpaJIAapbIHbIH KOpbIHA EHIeH
(hYHKIIMOHATTBIK

aQHANMM3IIH  HETi3rli  YFBIMIAapel  MCEH
KaruIanapei OasHnay, QpyHKIMOHAIIBIK
aHaJ M3 eCeNnTepiH WIeHly OAiCTepiH
yiiperty.

Ma3myHbI: beiine. WubekTuBTi,
CIOPBEKHBTI >KoHE OMEKTHBTI OeliHemep.
Beitnenep xommnozuuusicel. Kenmymenep
MEH Oeifnenepain JIEKapTTHIK
KeOenTiHmiCl./

Hean: MPUMEHEHHS METOJIOB
(YHKIIMOHAIBHOTO aHanmm3a npu
WCCIICIOBAHNUH 3a/1a4 ISl CIICKTPAIBHBIN
aHaJIN3 CaMOCOIPSIKEHHBIX OIIEPaTOPOB.
Conep:xxanme: CrieKTpaqpHBIA —aHAN3
CaMOCOTIPSKEHHBIX OTIepPaTOpOB.
Komrosuitust otobpaxeHii/

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

Biaimi: 3amMaHayu TEOPHUSIIBIK KOHE
KOJI1aHO B MaTeMaTUKaHbIH
AQHAJMTHKAJIBIK apCeHaJIbIHA KipeTiH
TIOHHIH HETI3T1 TYCIHIKTepiH Oineni.
Jarabichl:nepbec  KOHE  HAKTHI
KaFaipiHaaFrel  (DyHKIMOHAJIBI
AHAJMTHKAJBIK ~ KO3KapacTbl O
eJIeriHeH OTKI3II, JKaJIIBI
TYKBIPBIMAAMaChIH HTepe/i.

Binikriniri: beitne. MHbEKTHBTI,
CIODBEKHBTI  JKOHE  OMEKTHBTI
OeitHenep. Beiinemnep
Kommo3uiusicel. KenmMymenep Mex
OciiHenep iy JIEKAPTTHIK

KeOeUTIHIICIH MeHrepei./
Kysiperrisniri: OKy-TopOue
JKYMBICHIHBIH yaepici MeH

HOTIDKENIEPiH Tannay, Oaranay jkoHe
Ty3ere Oiny/

3HaTh: IPUMEHEHUE  METOAA
CIIEKTPaJIbHBII aHau3
CaMOCOIPSDKEHHBIX ~ ONEPaTOpOB
Ymenue: C €IUHBIX
(YHKIIMOHATBHO-aHATUTHUECKUX
MO3UILIUH TI€PEOCMBICIIUTH
HN3BCCTHBIE €My B 4YaCTHbIX U
KOHKPETHBIX cliydasx NOHATHUA,




solving boundary
value problems

NPUHIUIEL, (aKThl U YCBOUTH HX
Hauboee oomue GopMyITUPOBKH.

HasbIku: OTOOpakeHUSIMH.
VIHbEeKTHBHBIM, CIOPBEKTUBHBIM H
OMbEKTUBHBIM 0TOOpakeHUEM.
Kommnoszumusmu OTOOpaXKEeHUSL.
JexapToBbIM MIPOU3BENCHUEM
MHOXECTB U OTOOpaKeHUIH/

Komnerenuus: YMEHUS
aHAIM3MpOBaTh,  OLECHWUBATh W
KOPPEKTUPOBATH mporecc u
pe3ynbTar y4eOHO-

BOCIIUTATEIbHOU JACATCIIBHOCTHU /
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

Mexrenreri
BIKTHUMAJIJIBIKTA
P TEOPUSICH]
MEH
MaTeMaTUKaJIbl
K CTaTHUCTHKAY
JJIeMEHTTEpI/
DIEMEHTBI
TEOpHUH
BEpPOSATHOCTEN U
MaTeMaTU4eCKo|
W CTaTUCTUKHU B
mKose/
Elements of
Probability
Theory an

KIT/
Ty
PD
TK/
KB/
EC

MYT
MSE /
ETVM
SSh/
EPTM
SS
6303

30/0/30/12
.5/22.5

IIpepexBusurrep:
NuTerpanapix
orneparopiap
TEOPHSACHIHA
Kipicre
ITocTpekBusurTep
CHHTYISPITEL
ecenTepai
HICUTY i H
ACUMIITOTHUKAJIBIK
omicrepi/
IIpepexBU3UTHI:
BBenenus B
TEOPHUIO
HUHTETrpaJIbHbIX
OTIepaTopoB

Maxkcarsr: JduddepeHmmanipik
oreparopsapAblH Heri3ri OCHHECIH XKoHe
0acTbl oIiCTEpiH KapacTblpa OTHIPHII,
MarucTpanTTapasl  auddepeHInai bk
oTepaTopapAblH HETi3Ti YFhIMAAphl MEH
uaesIapbIMeH TaHBICTBIPY.
Ma3smyHsI: barnapnamara EBxinpg
KEHICTITiHAETI KHCBIKTap MeH OerTep
TEOPHSICHI JKOHE TOIOJIOTHUSHBIH HEri3ri
TYCIHIKTEp1, KOIIOEHHETIKTEr1 TeH30PJIBIK
Tajnsay, Pumanmbik reoMeTpust
JJIeMEHTTED]; ChIpTKBI
muddepeHIHaNIbIK TYPISpIiH OacTarmKbl
Teopusiapsl eHeni. OcklFaH opai, 6acTh
MIHJIETIHE, TOHHIH HETi3ri TYCIHIKTEpiH
anry MYMKIiHIIKTEP1 JKOHE

Binimi: g hepeHITaIbIK
TEACYJICp TCOPHSICHIHBIH  HETI3ri
TYCIHITIH Oineni;
Jarabichl:  TEHJAEYJIH  PETiH,
TEeHIEYJIEp KYHECIHIH peTiH

AHBIKTA/IBI, KBl JKOHE Jepoec

LIENTiMIH Tabasl;
Binikriairi:uaterpanst
KHCBHIKTap/Ibl, AITFAIIIKBI
UHTErpasisl MeHrepei./
Kysiperrimiri: OKy-TopOue
JKYMBICHITHBIH yaepici MeH

HOTIDKENIEPiH Tannay, Oaranay jkoHe
Ty3ere Oiny/

3HaHus: Hccnenosanue
CHEKTPAIBbHBIX XapaKTEePUCTUK
JIMHEHHBIX ONEepaTopOB: T€OMETPUH




IlocTpekBU3UTHI:
ACHMIITOTHYECKHE
METOABI PEIICHUA
CHUHTYJIIPHO-
BO3MYIICHHBIX
3agau/
Prerequisites:
Introduction to the
theory of integral
operators
Post-requisites:
Asymptotic
methods for
solving singularly
perturbed
problems

MarucTpaHTTapra JKOHE
YFBIHABIPY JKaTazbl./

Llens: Onupasch Ha METOBI U HATIISITHBIE
00passl g hepeHIaThHBIX
OIIepaTopoB, BBECTH MAarucTPaHTOB B
00J1aCTb OCHOBHBIX TOHATHA W HIEH
mddepeHmanbHbpIX OTIEPTOPOB.
[Tporpamma BKiIIOYaeT B ceOs TEOPHIO
KPHBBIX U TOBEPXHOCTEH! B TPOCTPAHCTBE,
TaK ¥ OCHOBHBIE IIOHATHS TOIIOJIOTHH,

y#pery

TEH30PHBIH aHAIM3 Ha MHOroo0pasmsix,
DJIEMEHTHl ~ PUMaHOBOH  TIeoMeTpuH,
Hayaja TEOpHUU BHEIITHHUX
muddepeHanbEHbIX bopm.
CopeprxaHue: Merton Dypee.
IIpeobpazoBanne dDyppe. OOparHbIe
3a7a9H. Meton TIanepkuna. Metonq

cnaboii ammpokcumaru. OrnepaTtopHbie
ypaBHeHusI/

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.

CIIEKTpa U €ro OCHOBHBIX 4acTei,
CIEKTpaIbHON KpaTHOCTH,
ACHMITOTHKHU COOCTBEHHBIX
3HAYEHUH.

Ymenus: Pemarsn 3a/1a4H,
cBsi3aHHbIE ¢ QU depeHIrnanTbHBIMUA
orepaTopamH.

Hagpikn: O ponu
muddepeHIraNbHBIX 0IIepaTopoB B
3amadax €CTECTBO3HAHUS; o
COOCTBEHHBIX (DYHKITHX/
Komnerenums: yMeHUs
aHAJM3UpPOBaTh,  OLEHUBATH U
KOPPEKTHPOBAThH mpolecc u
pe3yabTaT y4eOHo-
BOCIIUTATENLHON NEeATeIBHOCTH /

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




Bakpinay by
MaTeMaTUKaIbl
K eHJeITyi/
MaremaTtnueck
as  obpabotka
HaOIr0 e H NI/
Mathematical
Processing of
Observations

BMO /
MON/
MPO
6303

IIpepexBusurrep:
CBI3BIKTHIK

I depeHITHaIIbL
K omeparopiap
TEOPHSICHIHA
Kipicrie
ITocTpexBusurrep:
Konnanbas
MICKTIK ecenTep/
[IpepexBU3UTHL:
BBenenus B
TEOPHIO JIMHEHHBIX
muddepenmansy
BIX  OMNEPaTOpOB
[MocTpexBU3UTEHI:
IIpuknaaneie
Kpaesbie 3amaun/
Prerequisites:
Introductions to the
theory of linear
differential
operators
Post-requisites:
Applied boundary
value problems

Makcatbl: bBepinren moHHIH Herisrici
MEHIIIKTI ~ KQHE  MEHIIIKTI  eMec
uHTerpanmap.  OmapaslH — KeMeTiMeH
TeXHUKAJaFbl, HSKOHOMHKAJAFBl JKOHE
Oacka oOmbpIcTapaarbl TaOWFaT 3aHIApHI
CUSIKTBI TYpJl Ypaicrepni, esrepicrepi
OHJIeY OOJIBIN TaObLIAbI.

Masmynsl: Teopema @parmen-JIunnened
TeopeMachl. ByTiH (pyHKIUSIHBI TOMCHHEH
Oaranay. Buman Teopemacsl. AHBIKTaIFaH
per JkoHe OHBIH Kacuertepi. Taiimep
k03 dunmeHTi ApKBLIBI OyTiH
(yHKUMSIAp TUNI MEH pEeTiH aHBIKTay
Yy ¢opmynanap. AKBIPIBl KaTapblH
OyTiH ¢yHKUMIIapeL. Jlopexernmik KaTtap
KO3 pHIreHTI ApKBLUITBI oyTiH
(GyHKIHMATIAp THUII MEH pETiH aHBIKTAay
yurin ¢opmynanap. ByTiH QyHKUMSHBIH
HOJIIepi MCH 6Cyi apachiHIarbl OaiIaHbIC.
Hencern ¢opmymnackl. AKBIpIBI  PETTi
oyTin (yHKIMSIIApABIH HeJIepi.
Bepinren HeJiepAaeri OyTiH
(yHKIHATIApAB! TYPFBIZY. AKBIPIBI PETTi
OYyTiH QYHKUMSIIAPIBI IKIKTEY Typalbl
Amamap TeopeMachl.

Bbopens Teopemachl. A - akpIpibl peTTi
oyTin (yHKIMSITApABIH HYKTeC.
OKCIIOHEHIUAIABI TUNTI OyTiH

(GyHKUMSATApABIH ~— AHBIKTAMachl — MeH
MBICAJIaPbl.  DKCHOHECHIMANIbl  THUITI
OYyTiH GYHKUMSIAp YIIIH HHTETrpajlIbIK
KepceTKilTep. DKCIOHEHIMANbl THIITI

oyTin (byHKIMSIapAbIH ecyiHIH
WHJIUKaTPHCCACHI JKOHE oJIapbIH
KacueTTepi. TysrHIBI oCyiHIH

MHIUKATPUCCAChl. AMaIIapIbl  ecenTey
Typanbl TYCiHIK. AKBIpIBI peTTi OyTiH
(yHKUMsIIap/Ibl TOMEHHEH Oaranay. /
Henb: oOy4YeHHs INAHHON JTUCHUIUIMHBI
SIBIISIFOTCSL TIPEXK/IE BCETO COOCTBEHHBIE U
HecoOcTBeHHBIe  mHTerpansl. C  ux
MTOMOIIIBIO0 MOTYT OBITH COPMYITHPOBAHBI
Kak  3aKOHbl  OPUPOIBI, TaK |
pa3Ho0Opa3HbIe MPOLIECCHI,
MIPOMUCXOJISINE B TEXHUKE, SKOHOMUKE H
JIPYTHX 00J1aCTsIX.

Bimimi: xaii  guddepeHnnanpik
TEHJICYJICp TCOPUSACHIHBIH HETI3Tri
TYCIHITiH Oinexmi.

JlaFabichl: TEeHICYiH peTiH,
TEHJIey JKYHECiHIH peTiH aHBIKTail
amajpl, OKaIIObBl JKOHE Jepobec
HICHIIMACPIH Tababl.

BinikTiniri: O1pKAaJIBIITHI
Y3UTICCI3MIKT, HWHTETPaJIIbIK
KHCBIKTBI, HHTETPAJIJIbI MEHIepeIi./
Kysiperriniri: OKy-TopOue
JKYMBICBIHBIH yzepici MeH

HOTIKEIICPIH Tayaay, Oaranay KoHe
Ty3ere Oury/

3HaHMA:  OCHOBHBIC  MOHATHS
TEOpUu OOBIKHOBEHHBIX
mudepeHnaIbHbIX  ypaBHEHHH.
YMeHusi: onpeaeniarh MOPS0K
YpaBHCHUA, TMOPAA0K CHUCTEMBI
YpaBHEHHH; HaxOAWTh oOliee wu
4acTHOE peLIeHHs.
Hagpiku: MPOU3BOJIEHBIMU

TTOCTOSTHHBIX, WHTETrPaIbHBIX
KPHBBIX, IEPBBIX UHTETpaax/

Komnerenums: yMeHUs
aHaJIM3MpOBaTh,  OLEHUBaTh U
KOPPEKTUPOBAThH nporecc n
pe3yiabTaT y4eOHo-

BOCHHUTATEIBLHOMN JACATCIBHOCTHU /
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




Copneprxanue: Bsenenue. Teopema
O®parmena-Jlunpeneda. Onenka uenou
(yHKIIMM KOHEYHOTO TOpsiiKAa CHH3Y.
Teopema BuMaHna. YTOUHEHHBII TOPSAAOK
n ero ceoucrBa. Dopmynsl A
HaXOXICHUA TOopsAdKa W TUIIA uenoﬁ
(yHKIMM ~ Yepe3 ee  TeHJIePOBCKHE
K03() PUIIMEHTBI. Lensie byHKIMN
KOHEYHOTO Mopsiika 1 Thna. Haxoxxnenue
MOpSIIKA M TUMA Ienol (YHKIOUH depes
KO3 pHUIHEHTHI cTeneHHoro psna. Cesa3b
MEXKIy pOCTOM Iejaod (YHKIMA U e
HyJsaMu. @Popmyna Mencena. Hynu nenoit
¢dyHKIMH KOHEYHOTO TIOpsIIKa.
IMoctpoenne  memoit  (yHKIHH ¢
3a7aHHBIMH HyJsiMH. Teopema Anamapa o
Pa3NokKEHUH LEeNoN (YHKIMH KOHEUYHOTO
mopsAaka B BuUAEe — OECKOHEYHOIO
npousBeneHus. Teopema bopems. A-
TOYKM 1elNoH  (QYyHKIMM  KOHEYHOTO
nopsiaka.  OmpernesieHHe ¥ TPUMEpEI
HenblX  (QYHKOHMH — 3KCIIOHEHINAIBHOTO
Tumna. Beimyknsle MHOXecTBa. OmnopHast
dhyHKIHS BBIITYKJIOTO MHOKECTBA.
I/IHTeraJ'ILHBIe MpEeACTABIICHUA JUIA
HenblX  (QYHKIMH — 3KCIIOHEHIIMATBLHOTO
tuna.  MHmukarpucca pocta  IIENOM
(hyHKIIMM HKCTIOHEHIMAIBHOTO THIIA U €€

CBOICTBA. MNunukarpucca pocra
MIPOU3BOTHOM. [lonsarue 00
OIEPaLMOHHOM HCYMCIICHUMU. o

HCKOTOPBIX OHLEHKAaxXx CHU3Y JId LECIbIX
(byHKUMIT KOHEYHOTO mopsiaKa/

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




M/ MC/ MS 4
I)

01aH0aIIbI

aTeMaTHUuKa

QHC
MHTErpaIabIK
[reraeynep
Herizaepi/
[MpuknagHas
MaTeMaTHuKa U
OCHOBBLI
UHTCTPAJIbHBIX
ypaBHEHUI/
Applied
Scientific
Mathematics and
Fundamentals of
Integral
Equations

AWMBIPBIMBIK
MIETTIK
ecenTepIiy
TEOPHUSCHI/
Teopus
Pa3HOCTHBIX
KpaeBBIX 3a1a4
Theory 0
Difference
Boundary Valug
Problems

BIT/
Bl
BD
TK/
KB/
EC

AShET
TRKZ
TDBVH
5306

30/0/30/12
.5/22.5

IIpepexBusurrep:
Kenbetineni
MaTeMaTHKAaJIBIK
aHam3 JKOHE
CTOXACTHKAIBIK
aHau3
ITocTpexBusurrep:
FBUIBIMH ~ 3€PTTEY
HKYMBICHI/
[IpepexBU3UTHI:
MaremaTuueckuit
aHau3 Ha
MHOT'000pa3usiX u
CTOXACTUUECKUI
aHam3
[MocTpexBU3UTEHI:
Hayuno
HCCIIeIoBaTeNIbCKa
s pabora/
Prerequisites:
Mathematical
analysis on
manifolds and
stochastic analysis
Post-requisites:
Research work

Makcartsr: MarucTpaHka Ka
T hepeHITHATIBIK TEeHACYJICP i
MICITYIiH KYBIKTay OIicTepi, KaTelik
Ke37epi JKOHE JKYBIKTAY OMIiCIHIH TOIIIri
Typanbl TYCIHIKTEpAlI KyWem Typze
KaJIBIITACTBIPY JKOHE aJIbIHFaH
HOTWOKENepre Tajay xKyprize 61ty OoJbI
taObuTazpl. CoHmaii-aK, TaHBIM YPHICiHIC
maiina  OomateiH  auddepeHInaNIBIK
TEHACYNepi KOMIBIOTEPIIH KOMeTiMeH
HICTTYIiH €CEenTey aJrOpUTMIEPiH KYPHII,
KoJiaHa Oiyre naibiaaay. [IpakTnkaisik
ic opeKeTiHe MaTeMAaTHKAJIBIK
MOJICNBICYIIH  KOMETIMEH  IIbIHAWBI
QNIeMHIH 3aHABUTBIKTAphIHA TaligaiaHa
oiry.

enp: AuCHUIUINHA SIBISETCS H3ydYCHHE
METOJIOB pelleHust TU(PepeHHanbHbIX
YpaBHEHHIA TIEPBOTO U BTOPOTO MOPSIKOB,
YHCJICHHOC pCIICHUE TaKuX 3ajad M
ceifuac TOTIIOMAeT 3HAYUTETHHYIO YacTh
MAaIIMHHOTO BPEMEHH, MIPEOCTABIIIEMOTO
coBpeMeHHBIMA DBM, MeTons! pemeHus
3apaun Komm ¢ pasnuvHON CTEeTleHH
TOYHOCTH, OIPEACICHHE IOTPEIIHOCTH
aTuX MeTonoB (Metonsl Diinepa, Pynre-
Kyrra, Apamca, MwunHa, HEW3BECTHBIX
KOX((PHUIIICHTOB). C YUCJIEHHBIMU
METOJAMH PEIIeHUs KaK OOBIKHOBEHHBIX
muddepeHManbHbIX ypaBHEHUH, Tak W
YpaBHCHHI B YaCTHBIX IPOU3BOIHBIX,
XOTSI B OCHOBHOM MBI COCPEIOTOYHBACM
Hallle BHHMaHHE Ha OOBIKHOBEHHBIX
IupGepeHINaTbHBIX ~ YPAaBHCHHAX U
0COOCGHHO Ha pEIICHUH KpPaeBhIX 3aaad
s TaKUX YPaBHEHUH.
Copmepxanme:  UuciieHHOE  pelIeHHE
merooM Ditnepa. [Tocranoska/

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

Binimi: MmaTemaTHkanbk Mojaemaey
peii xoHe xkait nuddhepeHIUATIBIK
TEHJCYJEPJl  JKYBIKTAll  IMISIIy
OapBICBIHIAFEI eCeNTey TIXKipruoeci
JKaBIHIAFbI TYCIHIKTEpiH
KaJIBINITaCThIpy. Marucrpanka sxait
qudGepeHIMaIIblK  TeHACYIePIi
JKYBIKTAII IIETTy )KOHE 3epTTey YIIiH
MaTeMaTUKAHbIH TEOPHUSITBIK
OinmiMaepiH KoImaHyIbl YHPETY;
BiaikTisiri: Kaii
JudGepeHIMaIIblK  TeHACYIePIi
KOMIIBIOTEP I nanaatbII
JKYBIKTAIl ~ [IENly YHOIH  JKYBIK
omicrepmi namanana oiry
ICKepIITiH KaTBIITACTHIPY;
JlaFapIchbl: MaructpaHTThl
KOMBUIFaH ecernTi HIemTy
OapbIChIHIA JKYBIKTAIl — MICHIYyAiH
THIMAI ~ TOCUINEPIH  TaHJIAyFa,
OpTYpii  OHmICTEpPMEH  allbIHFaH
€CEIITIH HATIKEJIePiH CabICThIPYFa
yiipery. Kysikray omiciHIH
KaTelirin Garanaynel,
OPHBIKTBUTBIKKA 3epITeyai,
OCpUIreH MOMIIKTI TaHAAYIbI JKOHE
ANBIHFAH  HOTIDKENEpIl  Taijai
Oimyzi MeHrepyi THic.
Kysiperrimiri: OKy-TopOue
JKYMBICBIHBIH yzepici MeH
HOTWIKEJIEPIH Tajay, Oaranay skoHe
Ty3ere Oury/

3uanus: meronsl pemenus OIY
MEpBOTO M BTOPOTO  ITOPS/IKOB.

YmMmenus: HCITOJb30BaTh
BapHUaIlMOHHBIE METO/IBI pu
pelieHnd  TPUKIAIHBIX  3a7ad.

pemarb YHCICHHBIMH METOAaMH
OOBIKHOBEHHBIE

muddepeHanbHble ypaBHEHHUS |
COCTaBIISITH  HpOrpamMmy  JUist
pemienns Ha OBM. Omnpenenutsb
HOTPEIIHOCTH METOJOB DEIICHUS,
OIPEJICTIUTh CTENEHH TOYHOCTH.
Hasbiku: 3HAHUSAMHU npu
HCCIIe/I0OBaHUN u peleHnu




DKcTpeMabl
ecenTepai
HIenry dzicrepi/
MeTto b1
penreHus
SKCTPEMANBHBI
X 3a1a4/
Methods for
Solving
Extremal
Problems

EESh
MREZ

MSEP
5306

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

KOHKPETHBIX 0OBIKHOBEHHBIX
muddepeHIMaNBHBIX YpaBHEHUH H
CHCTEM, BCTPEUAIOIIIXCS B
Ppa3INIHBIX o0macTsx
€CTEeCTBO3HAHUS, W C MOMOIIBIO
JTUX 3HaAHUU OIIPEEIINUTD
MOTPENTHOCTH HPUMEHSIEMBIX
YHCIEHHBIX  METOMOB  PEIICHHS
ony/

Komnerenuus: YMEHHUsI
aHaJIM3UpOBaTh,  OLCHUBATh U
KOPPEKTHPOBATh npotecc u
pe3ynbTar y4eOHO-

BOCITMTATEIHLHOMN ACATCIbHOCTHU /
Knowledge: methods for solving
first and second order odes.
Ability: use variational methods in
solving applied problems. to solve
ordinary differential equations by
numerical methods and to make the
program for the solution on the
computer. Determine the error of
the solution methods to determine
the degree of accuracy.

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

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

IIpepexBusurrep:
Omneparopiapabig
CHEKTpabl
TEOPHSICHIHBIH
JJIEMEHTTEPI
ITocTpekBusurTep
Juccepranusiibik
KYMBIC/
IIpepexBu3UTHIL:
OneMeHTHI
CHEKTPAJILHOU

Makcarbl: MarucrpanTrapra
nuddepeHmanpK TeHaeyIepIiH Herisri
TYCIHIKTEpiH, UG hepeHIaIbIK
TEHJIEYJIepJl ey JKOJJIapblH KOHE
Heri3ri KaFuanapblH yiipery.
Ma3zMyHEI: I3meminm GbyHKIASA
KaTBICITANTBIH TG GepeHITHATIBIK
TEHJACYNIH JKaumbpl  I[emiMiH  Taly.
bepinren HyKTe€AEH OTETIH MHTErPaJIbIK
KUCBIKTBI Oodrin any. Toyesci3 aifHbIMabl
KaTBICIIAHTHIH g depeHmanpK

Bimimi: xaii  muddepeHTHaNIBIK
TEHJICyJIep TEOPUSACHIHBIH HETI3Ti
TYCIHITiH yipeHei.

Jarapichl:  TCHICYAIH  pETiH,
TEHJICY KYHECIHIH PETiH aHBIKTAIl,

JKaITBI JKOHE NlepOec MmemiMaepin
Tabasbl.

BinikTiniri: OipKaJIBITITHI
Y31I1iCCI3IKTI, HUHTETPaIbIK

KUCBIKTBI, THTEIPaJIJIbl MEHI€PE/Ii.




TEOPHUH
OnepaTopoB
ITocTpeKkBU3UTHL:
Z[HCCGpTaI_[I/IOHHaSI
pabora/
Prerequisites:
Elements of the
spectral theory of
operators
Post-requisites:
Dissertation work

TEHJACYMIH KUl  IICIIiMiH  Taly.
AWHBIMaJIBUTapBI KBIPATHUIATHIH
muddepeHmanablK TeHaeynep. biprexTi
Teryeynepai menty. ChI3bIKTH TEHACYIIH
JKaJIITBI mIentimi. Beprymmu
tengeyi. TombIK muddepentman b
texaeysep. VHTerpaiaplk KoOSHTKImL. n
peTTi TYBIHIBIFA KaTBICTHI UIEMIJIETIH
TeHey. bipTekti kanmeirama TeHzey. n-
PeTTi OipTEKTi CBHI3BIKTHI TeHAeY bipTexTi
emec TeHJIEY Al aHbIKTAaJIMaFaH
ko3 duiMeHTTep  O/ICIMEH  WIemly.
DiiiepaiH OIPTEKTI ChI3BIKTHI TCHACYIIEPI.
CBI3BIKTHI TEHJICY/IiH PETiH TOMEH/IETY.

Hean: dopmupoBaHHEe y MaruCTPaHTOB
3HAHWH TEPMUHOJOTMM W OCHOBHBIX
MOHATHH Qg depeHnInaTbHBIX
YpaBHEHHH, OCHOBHBIX MPHUHIMIIOB |
MOJIXOJI0B K peLIeHuIo
muddepeHmanbHbIX YpaBHEHHUI.
Conepxxanue: Teopema Komm. 3angaua
Komm. Teopema cymecTBoBaHus H
€IMHCTBEHHOCTH pelIeHus 3agaun Komm.
Ycnosue Jlunmmua. Juddepenunansabie

ypaBHEHHUs MepBOTO TopsiIIKa,
paspeleHHbIe OTHOCHTEJBEHO
MIPOU3BOTHOM. JIuneitnbie
muddepeHanpHbple  ypaBHEHHS N-0TO
MopsIIKa c MIepEMEHHBIMHA
KO3 PHUIIHCHTAMH. Jluneitnbie
muddepeHmanpaple  ypaBHEHUs c
MOCTOSIHHBIMU Kod(puIMEeHTaMH.
YpaBHeHus Olinepa. Pa3zHocTHBIE
YpaBHEHUSL. Cucremsl
g hepeHIaTbHBIX YpaBHEHUA.
[Tonoxenus paBHOBECHSI.
Knaccudukauuss  TUIOB — TOJOXKEHHMIt
paBHOBeECHS ABTOHOMHBIX cHCTEM
JIMHEHHBIX muddepeHIanbHbIX
YpaBHEHUI BTOPOro nopsiaxa. /

Purpose: ~ Formation  of  master's

knowledge of terminology and basic
concepts of differential equations, basic
principles and approaches to solving
differential equations.

Kyziperriiri: OKy-TopOue
JKYMBICBIHBIH yzepici MeH
HOTIDKEJIEPiH Tannay, Oaranay jxoHe
Ty3ere oiry/

3HaHusl:  OCHOBHBIC  TIOHATHSA
Teopuu OOBIKHOBEHHBIX
muddepeHManbHbIX  ypaBHEHHH.
YMmeHus: OIpCACIIATh TMOpAA0K
YpaBHCHUH, MopsA 0K CHCTEMBI
YpaBHEHWI{; HAXOAWTh OOIIee U
HaCTHOC peuieHus.
Hagbiku: NIPOU3BOJILHBIMU
IIOCTOSHHBIX, HWHTETPAJIbHBIX
KPHBBIX, IEPBBIX UHTETpaax/
KOMHeTeHHl/IH: YMCHUA
AHAJIN3UPOBATD, OLICHUBATh u
KOPPEKTUPOBATH porecc "
pe3ynbTar y4aeOHO-
BOCIIUTATEIbHOU JACATCIIBHOCTH /
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




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.

CEBI3BIKTBIK
HWHTETPaJIIbIK
TeHACyIepIi
Iemry
omicrepi/
Mertonasl
penreHus
JIMHCHHBIX
HWHTETPATBHBIX
ypaBHCHHIA/
Methods  for
Solving Linear
Integral
Equations

KIT/
Y
PD

TK/
KB/
EC

30/0/45/60
/30

[IpepexBuznTrep:
Byrtin pynxmmsnap
ITocTpekBusurrep:
FBUIBIMU  3€PTTEY
AKYMBICBI/
IIpepexBU3UTHI:
Hensre pyHxunu
ITocTpekBU3NTHL:
FBUIBIMH  3€pTTEy
HKYMBICHI/
Prerequisites:
Mathematical
analys, Differential
equations
Postrequest:
Research work

Makcatsl - KIIaCCHKAJIBIK
TG hepeHITHaIIBIK TEOMETPHUSIHBIH
omictepi MEH KOpHEKUTiKTepre CcyiieHe
OTBIPBINI, ~ MAaruCTPaHTTapAbl  Kasipri
T GepeHITHATIBIK TCOMETPHUSHBIH
HEeri3ri  TYCIHIKTEMeJIepiH TaHBICTHIPY
Oousbin TaObUTAABL.  barmaprmama eBKINA
KEHICTITIHAEe KHUCBIKTAp MEH OeTTepHiH
TEOPHACHIMEH  Oipre,  TOIOJOTHSIHBIH
Heri3ri TYCIHIKTepiH, KerobelHenepaeri
TEH30PJBIK  TalJayasl MEH  pHMaH
T€OMETPHSICHIHBIH DJIEMEHTTEPIH, ChIPTKEI
muddepentmanapk popmanap GacTankbl
TEOPHSACHIHBIH HerizaepiH KaMTuabsl. Cox
ceben OOIBIHIIA OKYIBIH MiHIETI HETi3Ti
TYCIHIKTEp] TOJIBIK allbIIl JKOHE OJIap/bl
MarucTpaHTTapra IypbIC TYCIHIIpY ©Te
KaXerT.

Masmynsl: Kuceikrap teopuscel. berrep

Teopuschl.  Tomomorust  >IeMEHTTepi.
KenOeftHenep  TEOPHWACHIHBIH  HETi3Ti
tycinikrepi. KembeiiHeneri TeH30PIBIK
Tannay/

LIenb: OornupasACb Ha METOABI U HArJidAHbIC
00pa3sl KJIACCHYECKOH
muddepeHIaIbHON TeOMETPUH, BBECTH
JOKTOPaHTOB B  00JacTh  OCHOBHBIX
MOHATHH " uaen COBpPEMEHHOM

mddepentmanbHON TeOMETPUH.
[Tporpamma BKIItOUaeT B ce0st KaK TEOPHIO
KPHMBBIX M IIOBEPXHOCTEH B €BKIIHMJIOBOM

bimimi: KUCBIK, KHCBIKTBIK JKOHE
IFpaTy TYCIHIKTEPiH, KHCBHIKTAp
TEOPHSICHIHBIH HETi3T1 TeOpeMachIH,
OerTep TYCIHIMIH JKOHE OHBIH
cUMaTTamMachlH,  OIpiHIN  JKoHE
CKIHIII KBAJPATTHIK (hopmanmapibl,
TayCTBIK JKOHE opTama
KHACBIKTBIKTEI oureni.
Jlarabichl: g hepeHIHaIIbIK
TCOMETPHUS JKOHE TOIOJOTHSIHBIH
HETI3Ti  aHBIKTaMaChlH, KYPCTHIH
HEri3ri TEOPEMAaChIHbIH
TONICNICHYIH  TaNKpUIai — amajbl.
BinikTiairi: 6eTrep TeOpMACHHBIH
HeT13T1 TEH/ICYIIEPiH,
TOMOJOTHSIBIK JKBUBAJCHTTLIIKTI,
TU(hepeH-IHATIBIK

KeroOeliHenepai, KenOeHHemKTep
(hYHKIMACHIH, JKaHaMa KEHICTIKTI,
JKaHaMa OeifHeep i, panr OeiHeciH

MeHrepeni. /
Kysipetriairi: OKy-TopOue
JKYMBICBIHBIH yzepici MeH

HOTIDKEIICPIH Tayaay, Oaranay KoHe
Ty3ere Oury/

3HaHus: TIOHSTHS KPHBOH,
KPHBU3HBI M KPY4YEHHs, OCHOBHYIO
TEOpeMy TEOPHU KPHBBIX; MOHSTHS
MIOBEPXHOCTH M €€ XapaKTEPHUCTHK,
IIEpBOM U BTOPOM KBaJIpPaTUUYHBIX




IMPOCTPAHCTBE, TaK U OCHOBHBLIC IMOHATHA
TOIIOJIOTHH, T€H30pHLIfI aHaJIu3 Ha
MHOT000pa3msX, SIEMEHTH PUMAHOBOU
TCOMCTpHH, HaA4Yala TCEOPHHU BHCIIHUX
muddepeHmaIbHEIX GopM. B cBs3m ¢
STUM OY€Hb BaXXKHOU 3a7aueil ABJIsIeTCS 1O
BO3MOXXHOCTHU IIOJIHOC PpacCKpbITUC
OCHOBHBIX  ITOHSTHH JUCHUIUIMHBI H
OCMBICJICHHOEC YCBOCHUC nux
JOKTOpaHTaMHU.

Copepxanne: Teopusi kpuBbIX. Teopwus
MOBEPXHOCTEH. JIEMEHTHl TOIOJIOTHH.
OcCHOBHBIE IIOHATHUA TCOpUU
MHOroo6pazuii. TeH30pHBI aHanM3 Ha
MHOFOO6pa3H$[. PumanoBa MCTpHKa Ha
MHOT000pa3us. Buemraue Gpopmer/
Purpose: application of methods of
functional analysis in the study of
problems for the spectral analysis of self-
adjoint operators.
Contents: Spectral analysis of self-adjoint
operators. Composition of mappings.

dbopMm, TayccoBOM W CpeaHEi
KPHUBH3H.

YMeHusi: onpenensiTb OCHOBHBIC
mudepeHIaIbHbBIe TEOMETPHA 1

TOTIOJIOTHH, pa3bupatbcs B
JoKa3aTeIbCcTBaX OCHOBHBIX
TeopeM Kypca.

Hagpbixu: OCHOBHBIMU
YpaBHEHUSIMU TEOpHU
TTOBEPXHOCTEH]; MOHSATHSMH
TOIOJIOTUYECKOTO MPOCTPAHCTBA H
TONIOJIOTUYECKUX CBOICTB,
TOIIOJIOTUYECKOU
SKBHUBAJICHTHOCTH; MOHATUSAMHI
QG GepeHIIPYEeMOTo
MHOroooOpasus /

Komnerenmus: YMEHUS
aHATM3UpPOBaTh,  OICHUBATH WU
KOPPEKTHPOBATh mporiecc U
pe3ynbTat yueOHO-

BOCHI/IT&TGJ‘ILHOﬁ JACATCIIBHOCTU /
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

Jlarutac LTOK [IpepexBusurrep: |MakcaTbl: JOKTOpPaHTKa WHTETPAIIBIK |- HHTETPABIK  TYPJICHIIpYJiep
TYPJICHIIpYi / MaTeMAaTUKANIBIK | TYPJICHAIPYJIEp HKOHE OJIap/IbIH |OOWBIHIIIA KAaHA MAaTEeMATHKAJIBIK
JKOHE OHBIH PLEP / Tanmgay, KOJITAaHBLTYHI TIOHIHIH HET13T1 YFRIMIAPHIH |OUTIM ~ anmajibl, JaFrdbUIaHy JKOHE
KOJTAHBUTYBI/ LTTA mudepeHraIIbl |)KoHe oJap bl MIETTYIiH HETi3T1 oiCTepiH |0Iapabl Kocion KBI3METIHIE
IIpeobpazoBan 6308 K TEHJIeY, | KYienl Typae TYCIHAIPpY, KOJIAHBUTYBI |KOJAAHAIbI;

ue Jlammaca u MATEMAaTHKAIBIK  [>KOHIHJC NaFIbIHBI KAJIBIITACTRIPY OOJBIN |- HHTETPAIABIK TYPJCHIIpYyJIepre
ero ¢usnka TaObLTAIBL. WuTerpannpik |OepiareH  ecentepmi HIbIFapy
npuMeHeHue / TeHJIEYJIEepi, TypiieHaipyJepain  auddepeHnnanabk |0apbIchlHaa  OWIBl  KyHemneni,




Laplace CBI3BIKTHI TeHJeynepal JkoHe Aud(epeHInANIbIK |OHbIH OPMEHAUIH  apTThIpyFa
Transformatio HUHTErpajibIK TEeHIEYJIED KYHeCiH MICTITYTE | KAXETTI 9MIICTePAl KOJIJaHA BT,
n and Their TeHAeyIepIi KOJIJaHBLTYHI. WHTerpanmplk |- 3epTTEYMIUTIK KBI3METTI TaOBICTHI
Application menry omicTepi | TYpICHAIPYIEPAiH SAPOCHI OpaM TEKTEC |iCKe achIpabl;
[NocrpexBusurrep: |BonpreppaHblH  2-TEKTi HMHTETPANIbIK |- HHTETPANABIK  TYPJICHIIpYJep
FBUIBIMH  3€PTTEY |TCHICYIH >KoHE BoNbTeppaHbIH 2-TEKTi|MOCENeCiH IICeHmIeAl  JIOTHKAJBIK
KYMBICHI/ MHTETPAJBIK  TEHJAEYyJep  JKYHMECiH |)KOHE ChIHM OMIlayFa KoJiaHabl./
[IpepexBu3uThl:  |1IEmIyre KOJIZTaHBLTYBI. Jlamnac |- CIIOCOOHOCTB YUUTHCS,
MaTeMaTHYeCKHH |TYpJICHIIpyi KSHE OHBIH  HMHTErpo- |IpHOOpeTaTh  HOBBIC  3HAHWUA,
aHaIm3, muddepeHIman bk TeHaeynepai memry./ |yMeHus o HHTETPaIbHBIM
mupdepenmmansa |Llens:  DOKTOpaHTY JaTh  OCHOBHBIE [IPEOOpPA3OBaHUSAM W HUCIOIH30BATH
bIC YpaBHCHUA, [IIOHATUA W METOAbI HUX PEHICHHUA 110 [UX B HpO(I)eCCHOHaHBHOfI
YpaBHCHUSA CHUHTETPAJIbHBIM HpeO6pa30BaHI/I$[M N UuXx |ACATCIBbHOCTH,
MaTeMaTH4ecKoH |IPUMEHEHUSIM» - c(hopMHUpOBaTH |- 0CO3HaBaTh COIMAIBHYIO
(GU3KMKH, METOJbI |IpeJCTaBJICHHE O NMPUMEHEHHH METOJOB |3HAYMMOCTh  CBOGH  Oymymieit
penieHus MHTETPalbHOTO  TPeoOpa3oBaHUs IpH |IpodecCHH, UMEThb  BBICOKYIO
JMHEHHBIX pELICHHH NPUKIAAHBIX 33/1a4; - HAy9UTh [MOTHBAIIMI0 K  BBINOJHECHHIO
UHTETPaJIbHBIX JIOKTOPAHTOB MPUMEHSATh TEOPETUYECKHUE |TPO(ECCHOHANBHOMN eI TeNbHOCTH/
ypaBHCHHI 3HAHUS TO MareMaruke i perrerus - ability to learn, acquire new
[ocTpexBU3UTHL:  |3ana4 npodeccronansHoii [Knowledge and skills in integral
HAy4YHO —|nesirensHOCTH./ transformations and use them in
uccienoBanesckas |Purpose: to give the doctoral student the |professional activities; - the ability
pab6ota/ basic concepts and methods of their|to use logical and critical thinking to
Prerequisites: solutions for "integral transformations and |solve problems; - ability to apply
mathematical their applications" - to form an idea of the |professional knowledge and skills in
analysis, application of methods of integral |practice; - to be aware of the social
differential transformation  in  solving applied|significance  of  their  future
equations, problems; - to teach doctoral students to [profession, to be highly motivated
equations of [apply  theoretical knowledge  in|to perform professional activities
mathematical mathematics to solve problems of
physics, methods |professional activity.
of solving linear
integral equations
post-Requisites:
research work
Cunrymsipisi-  |KIT/ [STEShA 15/0/30/0/ Mpepexsusutrep: |[lonnin mMaxcatel: Juddepenimanibk |Biximi: b epeHIHaTIBIK
toakeiThuran | TK  |A/ 50/10/15 Kommnekcri orepaTopiIapAbIH HeTiri OefHeciH koHe |Teleyiep TEOPHSICHIHBIH  HeTi3ri
ecenTepui AMRS TangayabiH OacTbl QIICTEpiH KapacTblpa OTBIPHII, |TYCIHIrH Oiiei;
ISy 1iH 4 ACTUNTOTUKAIBIK |MarucTpantTapasl  JuddepeHumanipik |JlaFapichl:  TEHAEYIIH  pETiH,
ACHUMITOTUKAT AMSSH azicTepi. oTepaTopIapIblH HETi3r1 YFBIMJIAphl MEH |TEHACYIIep JKYHECiHIH ~ peTiH
BIK  9MicTepi/ P IocTpeKBU3UTTP |HICSITAPHIMEH TaHBICTEHIPY. AHBIKTAl IBI; KaJIBl XKOHE JIepoec
AcuMmiroTnuec 6308 Huccepramusuiblk | Ma3MyHBbI: Barmapnamara EBxmup |memnrimMin Tabasl;
KHe METO/IbI KyMbIc/ KeHiCTirinaeri KucblkTap MeH Oerrep |bimikTriniri:uaTerpanast
peteHus IIpepekBU3NTBI: |TEOPHACHI JKOHE TOIOJIOTHSHBIH HEri3ri [KUCBIKTapIbl, AJFaIKbI
CUHTYJISIPHO- ACCHMITOTHYECKH | TYCIHIKTEPI, KOIIOCHHENIKTEr TEH30PIIBIK | IHTETrPaJIIbl MEHIepeIi.
BO3MYILIEHHBIX e METO/IBI | TAJIJIAY, PumanapIK reoMeTpust




3anay/
Asymptotic
Methods
Solving
Singular-
Perturbation
Problems

for

KOMIIJICKCHOI'O
aHaJlk3a.
IMocTpexkBU3UTHI
Z[PICCCpTaI_[I/IOHHaSI
pabora/
Prerequisites:
Asymptotic
methods of
complex analysis.
Post-requisites:
Dissertation work

AIIEMEHTTEDI; ChIpTKBI
muddepeHmanapIK TypiIepaiH oacTankb
Teopusutapel eHeni. OceiFraH opail, 6acTbe
MiHZIeTiHe, TOHHIH HETI3rl TYCIHIKTepiH
anry MYMKIiHIIKTepi JKOHE
MarucTpaHTTapra yipery  KoHe
YFBIHABIPY KaTabl./

Hean: Onupasick Ha METOBI M HATJISTHbIC
00passl g hepeHIaTbHBIX
OIIepaTopoB, BBECTH MAarucTpaHTOB B
00J1aCTh OCHOBHBIX TIOHATHA W HIEH
mddepeHmanbHbIX OTIEPTOPOB.
[Mporpamma BKiIIOYaeT B ceOsi TEOPHIO
KPHBBIX U ITIOBEPXHOCTEI! B TPOCTPAHCTBE,
TaK ¥ OCHOBHBIE IIOHATHS TOIIOJIOTHH,

TEH30PHBIA aHAJIW3 Ha MHOro00pasmsix,
3JIEMEHTBl ~ PUMAaHOBOM  T'EOMETpHUH,
Hayajga TEOpHUU BHEIITHHUX
mddepenimanbHbIX HOpM.

Coaep:xanue: Merton Dypbe.
[TpeoOpazoBanne ®Pyppe. OOparHbIe
3a/1auH. Meton Tanepkuna. Meton

cmaboii ammpokcuMmarn. OrnepaTopHBIe
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.

Kyziperriiri: OKy-TopOue
JKYMBICBIHBIH yzepici MeH
HOTIDKENIEPiH Tannay, Oaranay skoHe
Ty3ere Oiny /

3HaHuA: Uccnenosanune
CHEKTPaJIBbHBIX XapaKTEePUCTUK
JIMHEHHBIX ONEepPaToOpOB: TEOMETPUH
CIIEKTpa M €ro OCHOBHBIX YacTei,

CHEKTPaTbHON KpaTHOCTH,
ACHMITOTHKH COOCTBEHHBIX
3HAYECHUH.

YMeHnus: Pemats 3a/1a4Hu,
cBsi3aHHbIE ¢ quddepeHIrnanbHBIMUA
orepaTopamH.

HasbIkn: (0] ponu
muddepeHnaNbHBIX 0IepaTopoB B
3aJadax €CTECTBO3HAHUS, o
COOCTBEHHBIX (DYHKIUSIX.
Komnerenums: yMeHUs
aHaJIM3MpOBaTh,  OLEHUBaTh U
KOPPEKTHUPOBAThH nporecc u
pe3yiabTaT y4eOHo-
BOCIIUTATEIIBHOM ASSITEIbHOCTH /
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




ApHaiibl
¢dynkpsap/
CriernaipHble
GbyHKIIHN
Special
Functions

/

KI1/
TK

AF/
SP/
SF
6309

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

IIpepexkBu3uTTE:
CBI3BIKTBIK

Mg hepeHITaIIbIK
oriepaTopiap
TeOpHSICHIHA KipiCTIE
IMocTpexBU3NTTEP
JTuddepermmanbik
TeHJIeyep,
MaTeMaTHKaIJIBIK
(du3mka KOH
CaH/IBIK smicre;
PKOHE OJIap/Ibl IIIEITY
IIpepekBU3UTHI:
BBeneHust B TEOPHK
ITUHEHHBIX

Imud hepeHIaTbHEL
orepaTopoB
IMocTpexkBU3NTHI:
JTuddepenunanbHel
e ypaBHEHMS
MaTeMaTudecKas
(bus3nKa 1
YHMCIICHHBIC METO/IE
W X perieHus/
Prerequisites:
Introductions to th
theory of linea
differential operator|
Post-requisites:

Differential
equations,
mathematical
physics an|
numerical method

and their solutions

MakcaTbl: Teopusibik JKOHE
KOJITAaHBIM/IBI  MAaTEMaTHKAaHBI  3EPTTEY
KypaJIapbIHbIH KOpBIHA €HreH
(hYHKIIMOHATIBIK

AQHAMM3IIH  HETi3ri  YFBIMIApel  MEH
KaFuaanapbid OasHaay, (GpyHKIHOHAIIBIK
aHaJ M3 eCeNTepiH WIenly OAiCTepiH
yiipery.

Ma3myHbI: Beiine. WHBEKTHBTI,

CIOPBEKHBTI >KoHE OMEKTHBTI OcifHemep.
Beitnenep xommnozuuusicel. Kenmymenep
MeEH OeiiHenepain JIEKapTTHIK
KkeOeiTiHmici./

I_Iem,: MPpUMCHCHUA METOA0B
(hYHKIIMOHATTEHOTO aHaim3a npu
HUCCIICAOBAHUHM 3aa4 I CHeKTpaJ'IBHLIﬁ
aHAIIN3 CaMOCOIPSKEHHBIX OIEPATOPOB.
Copaep:xanme: CreKTpaJpHBIA — aHATU3
CaMOCOITPAXKCHHBIX OIICPaToOpoOB.
Komrmosuitust oTo0paxeHwii/

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.

Binimi: 3aMaHayu TEOPHUSUIIBIK KOHE
KOJITaHOAITBI MaTeMaTHKAHBIH
AHATUTHKAJIBIK apCeHANBIHA KipeTiH
TIOHHIH HeT13T1 TYCIHIKTEpiH
yiipeneni. JlaFabichi:nepOec sxoHE
HaKThI JKarTalbIHIaF bl
(hyHKIIMOHAIIBI aHAJTUTUKAJIBIK
KO3KapacThl OW EeJICTiHeH OTKi3il,
JKAITITBI TYKBIPBIMAAMACHTH
Hrepei.

Binikriniri: Beiine. MubekTusTi,
CIODBEKUBTI  JKOHE  OHEKTHBTI
Oeiinenep. Beiinenep
KOMIO3UIsCE. KenMyienep MeH
OeifHenep iy JIEKAPTTHIK
KOOCHUTIHAICIH MEHTepEIi.
Kysiperriniri: Kociom-
NEAarorukajblK JXKOHC  TYJIFAJIBIK
Moceenepai memly Jarapuiapsr /
3HaTh:  [pPUMCHCHHE  METOja
CICKTPATBHBIH aHaJm3
CaMOCOIIPSDKEHHBIX ~ OIEPaTOpOB
Ymenue: C €IUHBIX
(YHKIIMOHATIBHO-aHATMUTHYECKUX
MO3ULIUH TIEPEOCMBICIIUTD
U3BECTHBIC €My B UACTHBIX H
KOHKPETHBIX ~ CITy4asX ITOHATHS,
TIPUHIUIBL, (AaKTBl U YCBOUTH WX
HanboJlee o0Ime

(hopMyITUPOBKH.

HaBpbiknu: OToOpaskeHUSIMHU.
NHBEKTHBHBIM, CIOPBHCKTHBHBIM U
OWBEKTUBHBIM 0TOOpaKEHUEM.
Komnosunusimu 0TOOpaKeHUs.
JexapToBBIM MIPOU3BEACHUEM

MHOKECTB U OTOOpaKCHHH.
KOMl'leTe]-l].ll/lfl: HaBBIKW PCIICHUA
npodeccroHanbHO-
neJarorutdyeCKux MW JIMYHOCTHBIX
mpodiem;

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

OmnepaTopibIK
KOX(pPHUIHUEHTT]
nuddepeHman
JBIK TEHACYJIED/
Huddepennnann
bHEIC
ypaBHEHHA ¢
OTIepaTOPHBIMU
k03¢ dunmenrta
MU /
Differential
Equations with
Operator
Coeffisients

KII/
TK

OKDT
DUOK/
DEOC
6309

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

IIpepexkBu3uTTe:
WHurerpannbik
oreparopiap
TEOPHUSICHIHA KipiCII
IHocTpexBu3UTTEP
CuHryIspIEl
ecenTepi Menry/il
ACHMITTOTHKAJIBIK
omicrepi/
IIpepexkBU3NTHI:
BBenenust B Teopuy
HWHTETPATBHBIX
OTIepaTopoB
IMocTpekBU3UTHI:
AcUMIITOTHYECKHE
METO/bl  peIICHH
CHHTYJISIPHO-
BO3MYILECHHBIX
3amaua/
Prerequisites:

Introduction to th
theory of integre
operators

Post-requisites:
Asymptotic method
for solvin(
singularly perturbe;
problems

Makcatbl: JduddepeHnmanapik
oTepaTopiIapAbIH Herisri OeiHeciH XoHe
0acTbl OIICTEpiH KapacThlpa OTBIPHII,
MarucTpaHTTapasl  AuddepeHIuaIIbK
oTepaTopapAbIH HETi3Ti YFhIMAAphl MEH
UzesITapbIMEH TaHBICTHIPY.

Ma3myHbI: barnapnamara EBximn
KEHICTITIHACTI KHUCHIKTap MeEH Oerrtep
TEOPHUSCHl JKOHE TOIOJIOTHSHBIH HETi3ri
TYCIHIKTEpi, KOIIOCHHETIKTEr1 TEH30PJIBIK
Tanziay, Pumanapix reoMeTpust
JJIEMEHTTEP]; CBIPTKBI
mudGepeHIHaNIbIK TYPISPIiH OacTamkbl
Teopusutapel eneni. OceiFan opaii, 6acTbl

MiHJIETiHE, TOHHIH HEeTi3ri TYCIHIKTepiH
amry MYMKIiHIIKTEP1 JKOHE
MarucTpaHTTapra yiipery  KoHe

YFBIHABIPY JKaTazpl./

Iean: Onupasick Ha METOBI M HATIISJHbIC
00passl g depeHITHaTbHBIX
OIIEpaTOpOB, BBECTU MAruCTPaHTOB B
007aCcTb OCHOBHBIX IOHATHH W uAeH
mddepeHmanbHbIX OTIEPTOPOB.
[Tporpamma BKiIIOYaeT B ceOs TEOPHIO
KPHBBIX U TIOBEPXHOCTEH! B TPOCTPAHCTBE,
TaK ¥ OCHOBHBIE IIOHATHS TOIIOJIOTHH,

TEH30PHBIA aHAIM3 Ha MHOroo0pasmsx,
9JICMCHTBI pI/lMaHOBOI‘/II reomMeTpuu,
Hayajia TCOPUHN BHCIIHHUX
muddepeHanbHBIX GOPM.

Copep:xanue: Merton Dypbe.
[IpeobpazoBanne Dypre. OOparHBIC
3a7a49U. Meron [I'anepkuna. Mertop

cinaboit anmpokcumaruu. OnepaTropHble
ypaBHeHus1/

Binimi: G hepeHITaIbIK
TEACyJep TEOPUSACHIHBIH HETI3Ti
TYCIHIrH OiTe/i;

Jarapichl:  TCHICYAIH  pETiH,
TeHAeyIep JKYHECiHIH ~ peTiH
QHBIKTAWIBL; JKaJIIbl JKoHE aepoec

MIENIiMIH Tabaasl;
BinikTiairi:uarerpansr
KHUCBIKTAPIbI, aJTFaIIKbI
MHTETPaJIbl MEHI€PE/i.
Kysiperriairi: o3 TIOHJTIK
caJlachIH/Ia MHHOBAIUSITBIK
KBI3METTI YHUBIMIACTBIPY
JarapuIapsl /

3Hanusa: Wccnenosanue
CHEKTPAIBHBIX XapaKTEPUCTHK
JIMHEHHBIX ONEepPaTopoOB: TEOMETPUH
CIEKTpa W €r0 OCHOBHBIX 4YacTeH,
CIEKTPaJIbHOM KpaTHOCTH,
ACHMITTOTAKH COOCTBEHHBIX
3HAYEHUM.

Ymenus: Pemrars 3aJ1a4uu,
cBsi3aHHbIe ¢ quddepeHInaIbHBIMUA
OIepaToOpaMH.

HasbIku: (0] pomu
IudpepeHInaIbHbIX ONepaTOpPOB B
3amaqax €CTECTBO3HAHNS; o
COOCTBEHHBIX (DYHKLUIX
Komnerenuusi: HaBBIKU
OpraHU3aIIH WHHOBAIMOHHON

JIEeSITENBHOCTH B CBOEH NIPEIMETHOM
obnactu /

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




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

multiplicity,
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

asymptotics of

aprymenramu./
Prerequisites:
"Algebra”, "Analyticg
geometry an
topology»
Post-requisites:
Spectral properties 0
differential equation
with deviating

TOYHOCTH, OIPEIENICHIE ITOTPEITHOCTH
TuX MeTonoB (Mertonsl Ditnepa, Pynre-
Kyrra, Anmamca, MwusHa, HEW3BECTHBIX
KO3 (PHUIIUCHTOB). C YHCIICHHBIMU
METOJAMH PEIIeHUS KaK OOBIKHOBEHHBIX
muddepeHIaIbHbIX YpaBHEHUH, Tak M
YpaBHEHHH B YaCTHBIX IPOU3BOJIHBIX,
XOTSI B OCHOBHOM MBI COCPEIOTOYHBAEM
Halle BHHMMaHHE Ha OOBIKHOBEHHBIX
quddepeHIMANBHBIX  YpaBHEHUSIX |

method. The method of weak
approximation. Operator equation.
MM/ MC/MS 5 |Beitiamik KII/ |BMGT 30/0/45/60 [TpepeKBU3UTTE: Makcarsr: reOMETPHUSHBI Oettinmik |BimimMi:  Ka3bIK  TEOMETPHSIIBIK
I MEKTenTeri oo/ T / /30 «AnreGpay, CBIHBITITAPJA  OKBITY  OIICTEMECiHiH |(pUTypanapIbl JKOHE
Matemarukansl |Teomerpusiubiy |[PD  |[IGGPS «AHQTHTHKAIIBIK epeKIIeTKTepiH ecKepy. Mekren |cunaTramMachbiMeH,  ChI30achiMeH,
K GiniM |TaHIAMAITBI TK/ |h/ reoMeTpHs KOH MaTeMaTHKACchIH ~ OKBITyJa  OoJjamak [OeffHeciMeH OepiyieTiH yrmemmemIi
Gepyameri ipreni |Tapayiapsy/ KB/ |SChG TOTIOTIOTHSD) MyFaJiMIep/Al  HaKThl  OUITIMIEPMEH |HBICAHAAP bl COMKECTEHIIPY.
Mocerenepi/ Wz6pannbie EC |PS [MocTpekBu3nTTEp:  |CYCBIHAATY. MaructpaHTThlH ol-epiciH |BimikTiiri: €CeNTIH  ILIapTHI
AKTyabHbIe TJIaBBI 6307 IApryMeHTi aybITKbIFa|1aMBITY, MeKTen OKYIIBLTAPBIHBIH OoifbiHIIa  ChI30aHBI  OpPBIHAAY,
HpoGIEMBI TEOMETPUH IS ImndepeHumanapK | MaTEMaTHKAIBIK ofinay Ka6lJ‘I€T%H TeOMETPHUSIIBIK (urypanapasi
MaTeMaTiuecko |POPHIBHOMR TeHEyIepIepAiH JaMBITY1aF bl iC-OPEKETTEPiH |©3aPA0PHATACYBIH aHAIM3/ICY KOHE
Fo LIKOJIBI / CrIeKTpa ot YHBIMIACTBIPY IbIH onicrepi MCH |@)KbIpaTa 61J1y;v o
OGpazoBans/ Selected KacuerTepi./ (dopmanapbIHbIH  Kajimbl  epexenepid | [laFapichl: aHHaJEy JACHCJICP1HIH
Actual Chapters [pepeKBU3HUTEI: merrepry. I COMETPUSHBIH  TAHIAYITBI | KHBLTBICHIH Oelineney JKOHE
Geometry for «Aunre6pay, TapaysapbH OerinmiK OKBITY |KOIDKaKTap/IblH KUBUIBICYBIH Kypa

Problems . of Profile School «AHATHTHYECKas HeTi37epiH/e KapacThIpy. Oimy. Kypctoin HeTi3ri
Mathematlcs reoMeTpHst |Lenp: nucuMIIMHA SBISETCS W3YYCHHE |TeopeMallapblH JaJeaey il KenTipe
Education TOTIOJIOTHSD) METOZIOB pemieHus IudQepeHInaIbHbIX |OUTy.

[10CTPEKBH3UTHL: ypaBHEHHI IIEpBOTO ¥ BTOPOTO NOPsIKOB, | Ky3iperTimiri: OKy-TopOue

CrieKTpalibHbIE YHUCJIIEHHOE peIeHWe TaKUX 331a4 | |)KYMbICHIHBIH yzepici MeH

cBOIiCcTBA ceifyac IMOIJIONIAeT 3HAYMTENILHYIO YacTh |HOTHIKENIEPiH Tajiay, Oaranay jKoHe

nudGepeHimanbapix |MANTMHHOTO BPEMEHH, MPEIOCTABIISIEMOTO |Ty3eTe OuTy/

ypaBHEHHUI coBpeMeHHBIMA DBM, MeTtons! pemerns |3Hanus: metonsl pemenus OAY

OTKJIOHSIOLNMCS 3ajaud. Komm ¢ pasiMyHO CTENEeHH |IepBOro W BTOPOrO  IOPSIKOB.

YmMmenus: HCITOJIb30BaTh
Bapl/laLIl/IOHH]:le METOAbI le/l
peLlIeHI/lI/l nannaﬂme 3aaay4.

pemarb YHCICHHBIMH METOJaMH
OOBIKHOBEHHBIE

mudepeHIraIbHbIe ypaBHEHAS U
COCTaBIISITh nporpammy IS
pemenuss Ha OBM. Omnpenenuthb
MOTPEIIHOCTH METOJI0B PELICHUs,
OIPEJICTINTh _ CTENIEHH  TOYHOCTH.




0COOEHHO Ha PCUICHNUN KpaeBbIX 3ajia4
JUIsL TaKuX YpaBHEHHIA.
Copmepxanme:  UuclieHHOe  pelieHHe
MeronoM Oinepa. IlocraHoBka 3amaym.
MaremaTtudeckas MOACIIb 3aJa4u.
Ucxonnsie nannsie. YnucneHHoe peleHne
ypaBHEeHHsI MeTOJioM Ditniepa. UncnenHoe
pCUICHUC YPAaBHCHHUA METOAOM 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 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.

Hapbixn: 3HAHUSAMHU pu
HCCIIeI0BaHUN " peneHnu
KOHKPETHBIX O0OBIKHOBEHHBIX
mudpepeHINaIbHbIX ypaBHCHUH 1
CHCTEM, BCTPEUAIONIIXCS B
pa3IMYHbIX o0JacTaX
€CTECTBO3HAHUS, W C MOMOIUIBIO
ITHX 3HaHUH OIIPEIEITUTh
MTOTPEITHOCTH TIPAMEHSEMBIX
YHCIEHHBIX  METOMOB  PEIICHHS
ony/

Komnerenums: yMeHUs
aHaJIM3MpOBaTh,  OLEHHMBATh H
KOPPEKTHPOBAThH nporecc u
pe3yabTaT y4eOHo-

BOCHHUTATEIBLHOM ACATCIIbHOCTH /
Knowledge: methods for solving
first and second order odes.

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

Skills: knowledge in the study and
solution of specific ordinary
differential equations and systems
found in various fields of natural
science, and using this knowledge to
determine the error of the numerical
methods used to solve the ODE.
Competence: the ability to analyze,
evaluate and adjust the process and
results of educational activities




Maremarukan
Bl OKBITYIBIH
TEOPHUSACH MEH
MIPAKTUKACHIH
BIH
Macenenepi/
[TpoGaembl
TEOpUH u
MPAKTHKA
TIPEeTIoIaBaHHs
MaTeMaTHKH /
Problem of the

Theory  and
Practice of
Teaching

Mathematics

MOTP
M/
PTPPM

PTPTM
6307

IIpepexBusurrep:
MaTeMaTHUKAaJIBIK
Tanjay,

G hepeHIIaNIbIK
TEeHJEY,
MaTE€MaTHUKAJbIK
¢usnka TeHmeymepl
KOMILIEKC
aHBIMAJIBI
GbyHKUASIIAp
TEOPHSICHI.
ITocTpexBusurrep:
HWHTETPAJIBIK
TYPICHAIpyIep
JKOHE OJ1ap/ibl]
KOJITaHBLITYHI,
FBUIBIMH-3€PTTEY
KymbicTap/
[IpepexBU3UTHL:
MaTeMaTU4eCKHUil
aHau3,
nuddepeHmanbHbL
e ypaBHEHUS
YpaBHEHUSA
MaTeMaTUIeCKUN
¢u3nKwy, TeopH|
GbyHKIMN
KOMILJIEKCHOM
NepeEMEHHON
IlocTpeKkBU3UTHI:
WHTETPaJbHEIC
mpeobpa3oBaHus,
Hay4HO
HCCIICIOBANCHCKAs
pab6ota/
Prerequisites:
mathematical
analysis, differentig
equations, equation
of mathematicg
physics, theory o
complex  variabl
function
Post-requisites:
integral
transformations,
research work.

MakcaTbl:  Heriari  y¥bIMJapsl  MeH
TYCIHIKTEpiH (H3MKa, MaTeMaTHKa JKoHE
nHpOpPMATHKa cayanapbHia KHl
Ke3IeCeTiH  HEri3ri  oficTepi  MEH
TeHIEYJepiH JKOHE  OJIlapAbl  IIemry
TOCUTACPIH KYHEN TYpHAe OKbIN YHPEHy,
TYCIHY JKOHE KoJaHa Oiy.

Masmynbl: Ocbl IOHZI TEOPHUSUIBIK JKOHE
TOKIpUOCTIK  TYPFBINAH  KaH-)KAKTHI

3eprrIey, Tanmay JKOHE TYCiHY.
BonbreppanbiH, ®pearoasMHIH
HHTETPAIIBIK  TEHIACYJCPIHIH  HErisri
TEOPHUSICHIH MEHTepyTe, Heri3ri
TEHJICYJICPiH HICTTYIiH omicTepiH
yipeHyre HarabpUIaHabL. Anran

OimiMaepiH ©3iHIH KociOW KpI3METiHE

Konmana Oimy./

[ens:

- YCBOUTb OCHOBHbBIC HOHSTHSI 1 METO/IbI

pelIeHus]  JIMHEHHBIX  WHTETrpajbHBIX

YpaBHEHHUI;

- yMETh TOpPUMEHATh  TOJTYYCHHBIC

TEOpEeTHUYeCKHe 3HaHWsS B  Oydyluei

MeIarorHYecKoil e TeIbHOCTH;

- TPHOOPECTH OMNBIT 1O PEIICHUIO

ypaBHeHUi THna BonsTepa, @pearonsma;
MPUMEHATh TIOJYYCHHBIC 3HAHUS U

CrocoOHOCTH B Oymymiei

MeIarOTHYeCKOil eI TeIbHOCTH;/

| 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.

- HHTETPAJLIBIK TEHJECYJIEP
OOWMBIHIIIA OLTIM aJajbl, JaFAbUIAHY
JKOHE ONapIel KOCciOM KBI3METTE
naiiganaHansl KaOlaeTTIIIr;

- WHTErPaIIBIK TeHAeyIepal
LIBIFapy GapbICBIHIA 07015
JKYWeNeli, OHBIH MOPMEHILUTIMH
apTTBIpyFa  KaXeTTi  aaicTepai
KOJIIaHaIbl/

- CIIOCOOHOCTH CaMOCTOSITEILHO
mpuoOpeTaTs HOBBIE 3HAHUSA 10
MHTETPAJIbHBIM ~ YPaBHEHUSAM  H
HCIIOJIb30BaTh 170°¢ B cBoei
poECCHOHATBHOM IEATETFHOCTH;
-CII0OCOOHOCTH K MPUMCEHCHUTIO
mpo(heCCHOHANBPHON ~ 3HAHUK U
YMEHUI Ha [IPaKTUKE;

- CIOCOOHOCTH  HWCIOJB30BaTh
OCHOBHBIC 3aKOHBbI €CTCCTBCHHO
Hay4YHBIX JUCLUIIIINH B
po(heCCHOHATBFHON AEATEIbHOCTH,
OPUMCHATDH MGTO,HLI/

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.
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