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OnextuBTi noHAep karanorsl 2023-2024 xpuinapra apHanrad 6B05410-"Maremarika' OuniM Oepy OaraapiiaMackIHBIH MarucTpaHTapblHa apHaJIFaH TaHJay MOHIEPIiH Ti3iMi,
MarHCTPaHTTAPIbIH TPACKTOPHUICHIH UKEMIi JKOHE TOYEIICi3 TYp/e aHBIKTayFa MYMKIHJIIK Oepeli. DekTHBTI moHAep katanorsl 6B05410-"MaTtematnka" MaMaHIBIFBIHBIH OapiIbIK
OKY TpaeKTopusichiH eckepeni. 6B05410-"Matemaruka" MaMaHIbIFbl OOWBIHINA 3JIEKTHUBTI IOHAED, IPEPEKBU3UTTEDP, NOCTPEKBU3UTTED, IOHEP, MOIYJbIED, KY3bIPETTEPAiH
MaKcaThl MEH Ma3MYHBI KOPCETIITeH

Karasor a1eKTHBHBIX MIPEMETOB MPEICTABISIET COOOH mepedeHb GpaKkyabTaTHBHBIX MIPEAMETOB JUIsl MarucTpaHTOB 00pa3oBaTeabHON porpaMMel 6B05410-«Matematuka» Ha
2023-2024 ronpl, MO3BOJISIIOMINI THOKO M CAMOCTOSITEIBHO ONPEETIUTh TPACKTOPHUIO MarucTpaTypbl. Karanor 3JeKTHBHBIX MPEAMETOB YUUTHIBAET BCIO 00pPa30BaTENbHYIO
TpaexTopuio crnenuanbHocTH 6B05410-«MaTtematukay. Yka3aHbl HA3HaUCHUE U COAEPIKaHUE JIEKTUBHBIX MPEIMETOB, IPEPEKBU3UTHI, OCTPEKBU3UTHI, IPEAMETHI, MOIYIIH,
KOMITETEHIIMH 110 crieranbHocTH 6B05410-«MaTtemaTtukay

The catalog of elective subjects is a list of elective subjects for undergraduates of the educational program 6B05410-"Mathematics" for the years 2023-2024, which allows to
determine the trajectory of undergraduates in a flexible and independent way. The catalog of elective subjects takes into account the entire educational trajectory of the specialty
6B05410-"Mathematics". Purpose and content of elective subjects, prerequisites, post-requisites, subjects, modules, competences in specialty 6B05410-"Mathematics" are indicated.

Kywmbic 6epyminep: AfimenoB XK. T. - «XKapaTbuibicTaHy-TeX HUKAIBIK FHUIBIMAAPHD» FHUIBIMU-3€PTTEY HHCTUTYTHI AupekTopbl, Kepimbekor E.P. - OKMITY Gackapma myieci —
FrutbiMu sxyMbICTap KOHE MHHOBALMSLIIAP JKOHIHET] TpopekTop, AKputoaeB M.U. - Akagemuk O.KyaTOekoB aTbiHIaFbl XalbIKTap JOCTHIFBl YHUBEPCUTETIHIH FHUIBIM KOHE
WHHOBALIMSUIBIK )KYMBIC OOMBIHINA TIPOPEKTOP OpbIHOACAPHI

PabGoranarens: AlimenoB JK.T- JlupexTop HaydHO-HCCIIE0BATENLCKOr0 HHCTUTYTA «EcTecTBeHHO-TexHMUeckux Hayk», KepumoOekos E.P. - HAO IOxHo-Ka3axcranckuii
roCcyIapCTBEHHbIH nenaroruueckuii yausepeurer Unen [Ipasnenus - [Ipopekrop mo HayuHoil pabote u nHHOBauusiM, Akbuibaes M.U. - 3am npopekTopa 1o Hayke u
WHHOBAaIIMOHHBIM TEXHOJOTMAM Y HuBepcuteTa JpyxObl HaponoB nMeHH akagemuka A.KyatOexosa

Employers: Aymenov Zh.T.-Director of the Research Institute of «Natural Technical Sciences», Kerimbekov E.R. - NJSC South Kazakhstan state pedagogical university,
Republic of Kazakhstan Member of the Board - Vice-Rector for Scientific Work and Innovations, Akylbayev M.1. - Vice-Rector for Science and Innovative Technologies of the
Peoples' Friendship University named after Academician A. Kuatbekov

"Maremartuka" kadepachlHbIH OTBIPBICHIH/A TAKbIIAHGIT Kapanabl (Ne  xartrama, 2023 x.)

PaccmorpeHo u o6cykaeHo Ha 3acenanun kadenpst "Matemaruka" (mporokon Ne. ot 2023r)

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

"YKapatputsicTaHy FEUTBIMAAPHI JKOHE ITEIArOTHKACHl KOFaphl MEKTEOIHIH OIicTeMeNiK KOMHCCHSACHIHBIH OTHIPBICHIH/IA TAMKBUTAHBIT Kapanapl (Ne_ xarrama, _ 2023x.)
PaccMotpeHo 1 06cykaeHo Ha 3aceqanni MeToaudeckoil KOMUCCHH Bhictieil mkosbl "EcTecTBeHHbIX Hayk neaaroruku” (mporokon Ne  or  2023r)

Considered and discussed at the meeting of Methodological Commission of the higher school “Naturally scientific and pedagogy” (minutes Ne ;2023 Yy.)

M.Oye3o0B atbiHnarsl OKY oky-omicremenik keHeci menriMiven Oekitinren (Ne_ xatrama, 2023 k.)

YTBepikaeHo petieHueM YuedHo-meToanueckoro Cosera FOKY um. M.Ays30Ba (mpotokon Ne. ot 2023r.)

Approved by the decision of the Educational-methodical Council SKU named after M.Auezov (minutes N, 2023Y.)

M.Oye30B atbiHaarsl OHTYCTIK Kazakcran ynusepcuterti, 2023 x.



IOxn0-Kazaxcranckuii yauBepcurer uM. M. Ays3oBa 2023 .

M.Auezov South Kazakhstan University, 2023 .

Mamauabeirbel: TML . ..o )-«MaTeMaTUKa»

[Ipepexusurrep/ [ToHHIH MaKcaThl MEH KbICKAIlla Ma3MYHBI Kysiperrinik
= MOCTPEKU3UTTEP .
o <
= ES g
= o] T
S = | .2 =
= A é E = l‘::“
g > = s s D =
§ = = O =T
janf (oW o, < o
i 5 2 ) = E
= < 7 et = 3
) = o 54
i - i) R = zE = T H
= >, = 2 2 ) g8 g =N
s ] S a =Y s = 2 2
= = =g | E Y | E® | o S {
MM/
MC/ MAMAH/IbIK MO YJIBAEPI/MOAYJIN CIHEHUAJIBHOCTU/ SPECIALITY MODULES
MS/
MM 1 Frueim BIl/ | GT |4 30/0/ | 1 | IlpepexBusurrep - | MakcaTbl: Fouapim (enomeniniy | Bigimi: FeutbiM Tapuxsr MeH 4
Fruibivu- TapuXxbl MCH X | F 15/0/ OakamaBpUATTHIH mpoOJeMaTHKAChlH  apHaiibl  QuiI0ocOPHsIBIK | (HUIOCOMHUACHIH 3ePTTErCH IS
nemaroruka | gumocoduscer/ | OO | IF 50/10 apHaibI IOHACpP1 Taugay MOHI, OJIEYyMETTIK-MOICHH KOHTEKCTE | ©3iriHeH TapuXHaMaHbI Taagai
JIBIK Ucropus n K/B | N/ /15 IMocTpekBU3UTTEP - | aNBIHFAH FHUIBIMH OUTIMAI ©HIIpy OoWbBIHIIA | OLTY
JaspIbIK dbumocodpus I/ | HP MAaruCTPaHTTHIH epeKie KbI3METTIH aaMy 3aHIbUIBIKTapbl MeH | bigikTiniri: Feuteiv Tapuxer
Momyi/ nayku/ History | BK/ | S/ FBUTBIMU-3EPTTEY YpAiCTepiH TMHAMUKAJIBIK CUTIATTA 3EP/IEIIEY. MeH (umocodusichl OOHBIHIITA
Monyib and PD | 520 KYMBICHI Ma3myHbI: Frutbim TapUXbI MEH | TapUXy KOHICMIIUsIIapFa
Hay4YHO- Philosophy of | /HS | 1 IpepekBU3NTHI - GbUITOCOPUSCHIHBIH HETi3ri MpoOIeManapblHbIH | CaTbICTBIPY-TEHECTIPY
nenarorud | Science C CrermanpHbIe epeKIeNniri MeH e3apa OalIaHBICBIH aHBIKTAy. | TANJAYBIH XKacai Oiy.
€CKOM JICTTUTUTAHBI FoUlbIMHBIH ~ 1aMy  3aHIBUIBIKTaphIH  koHE | JlaFabichl: op Typiai OarbITTarbl
ITOATOTOBK OaxamaBpuaTa FBUIBIMA ~ OUTIMHIH ~ KYPBUIBIMBIH, FBUIBIMH | TapUXIIBUIAPAEI KaHIAH
1/ Module IloCTPeKBU3UTLI - | 3epTTEy  OMICTEpiH  3epaeiey.  TBUIBIMIBI | poGieManap KoHe He
of Hayuno- JIAMBITY/IBIH CBIHBIIITHIK €MEC KOHE CHIHBINITAH | Ma3allaFaHbl TYPaIbl dKYMBICTHI
scientific HCCIIeIOBATENbCKAsT | KEHIHT Ke3eHIHIH Heri3ri TYKbIphIMAaMalapbl | Tajjaall, OHBIH JaMy
and pabota MarucTpaHnTta, | MeH  OarbpITTapeiH  Outy.  JKapaThUIbICTaHy | MEpCIEKTUBANAPBIH xKoOaIai
pedagogica BKJIIOYas FBUIBIMBI, COLIMOT'YMaHMUTaPJIBIK JKOHE | amy.
| training BEITIOTHEHUE TEXHUKANBIK  OimiM  omicHamaceklH  TyciHy | Ky3iperrimiri: 3amanaywn Ginim
MarucTepcKoi HETi3iHJe Ka3ipri Teopus MEH MPaKTHKaHBIH | Oepy )KoHE aKIapaTThIK
Jccepranyn/ WIBIHJBIFBIH ~ Tangay. ChlHM  OWjay Kasipri | TeXHOJOTHsIap/bl MaiaanaHna
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Prerequisites -
Special
undergraduate
courses  Post-
requisites: -
Processes of
Petrochemistry,
Master Research
Scientific Work
Including internship
and master thesis

KOFAMHBIH ~JIlaMybl MEH JKYMBIC ICTCYIHIH
anFeimaptel perigae. ChIHM OMIayabl JaMBITY
TEXHOJIOTUSIIAPBI:  JONENJEPAiH  JIOTUKACBHIH
kKapay >koHe 3epzaeney. CohiHH pedIeKCHBTI
olijay MEH METaKOTHUTHBTIK KaOuieTTepai
KaJIBIIITACTBIPY

Hens AUCHMIIMHBI: BBISIBUTH OCOOCHHOCTU U
B3aMMOCBSI3b OCHOBHBIX TpOOJeM U TeM
ucropu u  ¢Quiocohuu HAyKH; PACKPHITH
CaMOCO3HaHHUE HAayKH B €€  COLHUAaJIbHO-
¢unocodckux acnekrax; TPaKTOBKa HAYKH Kak
npod)eCCHM,  COIMAJIBHOTO  WHCTHTYTa U
MIPOU3BOIUTEIBHOM CHJIBI; PaCKpBIThH
MPEIMETHbIE O0COOEHHOCTH, OOINECTBEHHBIX U
TEXHUYECKMX HAyK, HX OOlue 4YepThl U
pasauuus.

Conep:kanue TMCHUIUIAHBI:  PaccMarpuBaer
ucTopuro U (QUIOCODHUI0O eCTECTBEHHBIX U
TEXHUYECKMX HAyK, HOBOEBPOIICHCKYIO HayKy B
KyJIbTYpE U UBWIU3AINHN, CTPYKTYPY HAYIHOTO

TTO3HAHUS, (dbumocodckme PpoOIEMBI
KOHKPETHBIX HayK, KOMMYHHUKaTHBHBIE
TexHoorun XXI Beka W UX Ppoilb B
coBpeMeHHOM  Hayke. Ompenenser MmyTH
perreHus COBpPEMEHHBIX aKTyalTbHBIX

METOMOJIOTHYECKUX U (PHUIOCOPCKUX IMPpodIeM
€CTECTBEHHBIX M TEXHUYECKMX HAYK, Pa3BHBaCT
KPUTHUYECKOE MBIIIICHUE U JIOTHKY.

OTBIPHII XKaHa OlTiMIIEp/Ii 63
Oerinme any Kabineri

3Hanusa: YMeTb AHAJIM3UPOBATH
ucropuorpaguo
CaMOCTOSITCIILHO IIPH U3yYCHUH
uctopuu u punocohun HayKu
Ymenusi: YMeTh IpOBOJUTH
CpaBHHTCJ]bHO-ypaBHI/ITCJ'II)HHﬁ
AHaJIN3 UCTOPHUUCCKUX
KOHIIENIUI 110 UCTOPUU U
¢unocodun Hayku.

Hagbiknu: ymers
aHAJIM3UPOBATh paboTy O TOM,
Kakue MpoOJIeMbl U YTO
BOJIHOBAJIO UCTOPHUKOB Pa3HBIX
HallpaBJIEHU, IPOEKTUPOBAThH
TMEPCIICKTUBLI €€ Pa3BUTHUA.
KomneTeHIIMs: criocoOHOCTH
CaMOCTOSITENILHO MPUOOPETATh
HOBBIC 3HAHUS, UCIIOIB3Ys1
COBpEMEHHbIE 00pa30BaTeNbHbIE U
nH(pOpMAaILIMOHHBIE TEXHOIOT U
Knowledge: master the main
types of reading original foreign
language sources

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

Skills: translate scientific texts
in English, prepare a resume.
Competence: ability to
independently acquire new
knowledge , using modern
educational and information
technology




Ler Timi
(xociomn)/
HNHocTpansslit
SI3BIK
(npodeccuona
JBHBI) /
Foreign
Language
(Professional)

BI/

00
K/b

BK/
PD
/HS

Sht

IYa

FL
520

0/0/4
5/0/5
0/10/
15

IIpepexBusurrep -
OakanaBpUaTThIH
apHaibl moHAepi
ITocTrpexkBusuTTEp -
MyHalXUMUSCBI
TEXHOJIOTI'UAJIBIK
MPOIIECTEPIHIH
ecenreysepi,
TarnsiMaamagaH ety
YKOHE MarucTepiiK
JIUCCEpTaLUSHBI
OPBIHAAYABI
KOCKaH/aFbl
MarvuCTpaHTTbIH
FBUIBIMU-3€PTTEY
KYMBICHI/
IIpepexkBU3UTHI -
CrennanbHble

AU CHUITIINHBI
OakamaBpuaTa
IHocTpexkBU3NTHI -
Pacuersl
TEXHOJIOTUIECKIX
MIPOIIECCOB
He(TEeXUMUH,
Hayuno-
HCCIIeIOBATENbCKAS
paboTa MarucTpanra,
BKITFOYAs
BEITIOTHEHUE
MAarucTepcKou
JccepTanum./
Prerequisites -
Special
undergraduate
courses  Post-
requisites: -
Calculations of
Technological

IMonnin Makcarbl: Oollalmiak MaruCTPaHTTHIH
KociOM ic-opekeTiHae OelCeHIi TUIAI MEeHrepy
JIaFIbIIaphl MEH JIaFIbUIAPBIH OJIaH Opi JaMBITY
HETi31HJI¢ MET TUTIH OKBITYABIH XaJbIKapaIbIK
CTaHJApTTapbl MIeHOEpiHJe KOMMYHUKATHBTIK
KY3BIPETTUIITH XKYHENl Typ/e TepeHIETY.
Masmynbl. B2, Cl jeHreiinepi sxorapsl
IeHreinge Kocion JKOHE aKaJIeEMHUSIIBIK
MaKcaTTapra apHalifaH IparmMa-kocionm Oarmap
TYpiHI[e ¥YCbIHBUIAABI: FBUIBIMU  AKIIapaTTbIK
0a3a, FBUTBIMU aKIapaTThl TYCIHAIPY, ALY,
CEHJIIPY, FRIIBIMU KAHIIBUIBIKTAP, aKaIEMHSITBIK
JKaszy. uHOoBanusIILIK aicTep MEH
TEXHOJIOTUSUIAp/bl TMalilajaHy >KoHE 3aMaHayu
Kypannapas! Komgany (MHTepHET pecypcTaphl).
Kes kenren cabakrac moH OOWBIHIIA TUIIIK
MaTepraibl MeHIepreH Iirin kepcery/

Heanb quCHUIIMHBI: 03HAKOMIICHHE CTYJICHTOB
C TpaBWJIaMH WHOCTPAHHBIX CJIOB, OBIIAJICHHE
KOMMYHHUKaTHBHBIMH, SI3BIKOBBIMH u
MUCHMEHHBIMH HAaBBIKAMHU.
Kpatkoe coJiep>KaHue
TlozBonsier pa3BUTH
KOMMYHUKAallUd Ha HWHOCTPAaHHOM  fA3BIKE,
MEKKYIbTYPHBIE KOMTIIETEHIINH, HaBBIKH
oOMeHa OW3HEC-KOPPECIIOHACHITNEH, OBIAICTh
OCHOBHBIMHA BHJAMH YTCHUS HMHOS3BIYHBIX
OPUTHHAJBHBIX  HWCTOYHHUKOB,  IOJTOTOBKH
MMUCHMEHHBIX COOOIIeHNH Ha HAyYHBIE TEMBI 110
CHEUaTFHOCTH: Hay4JHBIN JTOKITa],
MIPE3eHTAIUs, TUCKYCCHUHU, TE3UCHl U CTAThU I10
TEeMe HAyYHOTO MCCIENOBaHUS HA HHOCTPAHHOM
s3bIKe, AHHOTHPOBAaHWE HAYJYHOTO TEKCTa,
COCTaBJICHHE pe3rome./

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

Content: Allows to develop oral
communication skills in a foreign language,

TUCTIATUTAHBL:
HaBBIKH YCTHOM

Bimimi: mier Tiningeri Tynmaycka
JIEPEKKe31epli OKY/IbIH HETi3ri
TYPJEpPiH UTEpy

BinikTiairi: MamaHabIK
OOMBIHIIIA FHUILIMHU
TaKBIPBITITAPFa jKa30a1a
xabapiamMainap: mer TUTiHAe
FBUIBIMU 3€PTTCY TAKbIPHIOBI
OOMBIHIIA FRIIBIMU OasiHIaMa,
Mpe3eHTallus, MmiKipTanacrap,
TE3UCTEP MEH MaKaiajiap
JadbIHIaR OlTy

Jarapichbl: AFBUIIIBIH TUTIHAETI
FBUIBIMH MOTIHJII ayAapy,
pe3oMe KypacThipa Oiny

JTaF IICHI

KysipeTtriniri: aknapatteig
3aMaHayH aKMapaTThIK KoFam
JlaMYbIHJIaFbl OOJIMBICHI MEH
MOHIH TYCIHY, OCHI YepicTe
naiiga 00NaThIH KayinTepai
Ce31HiI, aKnapaTThIK
KayIMCI3MIKTIH HEri3T1
TaJanTapbiH OpeIHAAY Kabimeri./
3Hanus: OBNAJICTh OCHOBHBIMU
BUJIAMH YTCHUST MHOS3BIYHBIX
OpPUTHHAIBLHBIX UCTOYHUKOB
Ymenusi: YMeTh NOATOTOBUTH
MUCHMEHHBIX COOOIIIEHHH Ha
HAYYHBIC TEMBI TIO
CIEIUATBHOCTH: HAYIHBIH
JIOKJIaJl, IIPE3CHTAIHS,
JIACKYCCHU, TE3UCHI U CTATHH TI0
TEeME HAYYHOrO UCCIIEIOBAHUS
HA MHOCTPAHHOM SI3bIKE
HaBwbIku: nepeBoanTh
HAYYHOr0 TEKCTa Ha
AHTJIMHCKOM $I3BIKE,
COCTABJICHHE PE3IOME.
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Processes of
Petrochemistry,
Master Research
Scientific Work
Including internship
and master thesis

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

KOM]‘[eTeHIII/Iﬂ: CII0OCOOHOCTD
MMOHMUMATh CYIIIHOCTb U
3Ha4YeHUe NHPOPMALUH B
Ppa3sBUTUH COBPEMCHHOI'O
WH(POPMAIIMOHHOTO O0IIECTBa,
CO3HABaTh OMMACHOCTH U yIPO3HIL,
BO3HUKAIOIIHUEC B 3TOM ITPOLIECCE,
CO0JTI0JaTh OCHOBHEIE
TpeOoBaHUS HHPOPMAITMOHHOM
0€30I1aCHOCTH, B TOM YHCJIE
3alIUThI TOCYIaPCTBEHHON
TaiHbl/

Knowledge: master the main
types of reading original foreign
language sources

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

Skills: translate scientific texts
in English, prepare a resume.
Competence: ability to
understand the nature and
significance of the information
in the development of modern
information society , realize the
dangers and threats that arise in
this process , to comply with the
basic requirements of
information security , including
protection of state secrets

Backapy BIl/ IpepexBusuTTEp - ITonnin MaKcaThbl: YHBIMHBIH angam | bimimi: Ka3ipri ICHXOIOTHSITBIK
ncuxonorusicel | KO | BP/ 0/0/4 OakanaBpUaTTHIH pecypcrapbiH Oackapy JAFIBIIAPHIH | FRUTBIMHBIH HET13r1

/ I(<)/B PU/ 5/0/5 apHaibl TOHAEpP1 KaIIBIIITACTBIPA  OTBHIPBIN,  TICHXOJOTHSUIBIK | IPUHIUOTEPIH MEHTePy
Ilcuxomorusa VB PM 0/10/ IMocTpekBU3NTTEP - | MEHEHKMEHT cajlacblHAarbl OuriMiH MeHrepy | Bimikriniri: Tyrransl
ynpaBIieHus/ 520 15 TarnpiMIamanaH Ty | apKbUIBI TICUXOJIOTTHIH KY3BIPETTIUITiH | TICUXOJIOTHSUIBIK 3€pTTEY OLIiri,
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Psychology of
Management

K/
PD
/HS

YKOHE MarucTepiiK
JUcCCcepTaLUsTHBI
OPBIHAAYIBI
KOCKaH/aFbl
MaruCTPaHTThIH
FBUIBIMU-3EPTTEY
KYMBICBI/
IpepekBU3UTHI -
CrenuanbHbIe
JCITUTUTAHBI
OakamaBpuata
IHocTpekBU3UTHI -
Hayuno-
HCCIIEZIOBATENIbCKAS
paboTa MaructpanTa,
BKJTIOYAs
BBITIOTHEHHE
MarucTepcKon
JIICCEePTAIIHH.

KaMTaMachl3 eTy.
Ma3smyHbI: Oackapy TICHXOJIOTUSICBIHBIH
o/licHaMabIK Herizaepi. Backapynpin
NICUXOJOTHSUIBIK ~ TEOPUSUIAPBIHBIH ~ JaMysbl.
backapy MCHXOIOTUSCHIHBIH KNIl TEOPHSITBIK
CypakTapbl. bacKapylbUIbIK —KapbIM-KaThIHAC
TICHXOJIOTUSICHI. Ke3merkepnepain
TICUXOJIOTUSIITBIK epeKIIeITIKTEepi.
Kp13merkepiepai sIHTaNaHIbIPY MCUXOJIOTHUSCHL.
YHbIMHBIH ~ aJaM  pecypcTapelH  Oackapy
TeXHOJIOTusNapbl. YWBIMHBIH KaJp cCascaTbiH
MICUXOJIOTUSJIBIK KaMTaMachl3 €Ty. YWbIMJIaFbl
KaKTBIFBIC TICUXOJIOTUACHL. TyJIFaHbIH KoCiOH
nedopmanusiChIHbIH aJJIBIH amy
TEXHOJIOTUSIIAPHI. JIMarHoCTHKAIIBIK
Kypanjapst xKacay, KOIIOACIIBLIAP BT
OKBITY/IBIH TH(PIBIK ONICTEPIH d3ipiiey KOHE
OacKapymIbLUTBIK KeHec oepy TYpiHAe
ToKIpUOEiK eHrizy/

Heap AMCHUMNJIMHBI: O3HAKOMIIEHUE CTYJEHTOB
C OCHOBHBIMH TMPUHIIMIIAMH COBPEMEHHOM
MICUXOJIOTHYECKON Haykd, HEOOXOIUMbIE B
npodeccroHaTbHON JeITETHbHOCTH
CIENMATUCTOB BBICIIEH KBaIH(DUKAINH.
Kpatkoe cojep:KaHue AUCHHUIIMHBI:
PaccmatpuBaer OCHOBHBIC  TIPWHITUITBI
COBPEMEHHOMN [ICUXOJIOTMYECKOI HayKH,
HE00X0TUMBIE B npodeccroHaTbHOM
JIeSITeTFHOCTH CTEINAaJIFICTOB BBICIIICH
KBaJTU(UKAIIHH. dopmupyer Hay4JHO-
TEOPETHYECKOE MHPOBO3pEHHE o
(hyHIaMEeHTaTEHBIM TICHXOJIOT TYECKIM
TIOHATHUSM, YMEHUS ¥ HABBIKU TICHXOJIOTHIECKUX
WCCIIEZIOBAaHUHA  JTUYHOCTH,  3HAKOMHUT  C
OCHOBHBIMHA METOJ]AMH JKCIEPUMEHTAIbHO —
TICUXOJIOTUIECKOT O WCCIIEZIOBaHUS "
HaIPaBICHUSIMH TICHXOKOPPEKITMOHHON PaboTHI,
yIpaBleHuss KOH(PIUKTAMH B  KOJUICKTHUBE,
CTpeccaMy M METOAAMH WX pa3pelieHusl./

9KCTIIEPUMEHTTIK —
TICHXOJIOTHSUIBIK 3€PTTEYIiH
HETI3r1 9fiicTepiMeH KoHe
[cuxoKOppeKUUSITBIK
JKYMBICTBIH, OaFbITTapbIMEH
TaHBICTHIPA/IbI

Jarabicbl: Y)KbIMIaFb
KaKTBIFBICTApIbl 0acKapy,
CTpECC JKHE OJap bl MIEUTy
aicrepi.

KysipeTriniri: xopmaran
anem/ii skoHe OitimM Oepyi OyTiH
XKYHe peTiHjie, STHOIearoruka
Heri31 peTinae GuaocodusITbIK
TYCIiHY d/licHaMachIH Oity /
3HaHUA: OBJIAJIETh OCHOBHBIE
HPUHIMUIIBI COBPEMEHHOM
IICUXOJIOTUYECKON HAyKH
YMmenusi: YMeHue
TICUXOJIOTUIECKAX
HCCIICTOBAHNM JTUYIHOCTH,
3HaKOMUT C OCHOBHBIMU
METOJJaMH SKCIIEPUMEHTAIBHO —
TICUXOJIOTUYECKOTO
WCCIIEZIOBAaHUS U
HaIPaBICHUSIMH
TICHXOKOPPEKITNOHHON PaOOTHI
Hagpbiku: ynpaieHus
KOH(JINKTaMH B KOJUIEKTHBE,
CTpeccamMy ¥ METOIAMH HX
paspemieHus..

KoMmnerenuusi: 3Hanust
Merooiorun Gprrocodckoro
OCMBICIIEHHS OKPYKAIOIIET0
MHUpa 1 00pa30BaHUs KaK
IEIIOCTHON CHCTEMBI, OCHOBBI
ATHOIEATOTUKH /
Knowledge: master the basic
principles of modern
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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.

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

Korapst BIl/ | Zh 0/0/4 IIpepexBusutrep - | Ilonnin makcarsli: KOO OKpITymbICHIHBIH | Bigimi: Oonarak

OKBITYIBIH | MEKTEII KO | mMP 5/0/5 OakamaBpUATTHIH KOC10M-TII€ar OTUKAJIBIK, MOJICHUETIHIH | OKBITYIIBLIAPIBI KOFapbl

omicreMeni | Ienarorukachl/ [C<) - / 0/10/ apHaubl ToHEP1 HeTI3/1epiH, JKaJIIBI [IeIaTOrUKaJIBIK | MEKTEN 1€ 1arOTMKACHIHBIH

K [Temarormka /B PV 15 IMocTpekBU3BUTTEP - | KY3BIPETTUTIKTEPiH KaJIBIITACTBIPY, | KaJITBI mpooiieManapbsIMeH,

Herizgepi/ | BbICIICH K/ | Sh TarIpIMIaMaJad 6Ty | MaruCTpaHTTapAbl  JKOFapel  OuriM  Oepy | TEOPHSUIIBIK, SIiCHaMAaJIBIK

Meroauuec | HIKOJIbI/ PD | HS JKOHE MaruCTEPITiK TIeAarOor NKaChIHBIH TEOPHSIITBIK JKOHE | Heri3JepiMEH TaHBICTBIPY

KHe Higher School | /HS | P/ JICCEPTAIHSHBI omicreMenik HerizaepimeH, JKOO-narel oky | Bigikrimiri:  JKoraper  Oumim

OCHOBBI Pedagogy C 520 OpBIHAAYIBI MPOLIECiH  JKOCIapiay, VHBIMAACTBIPY JKOHE | OepydiH 3aMaHayu

nmpernojaBa 4 KOCKaHJIaFbl 0ackapy TEeXHOIOTHSIAPbIMEH TaHBICTHIPY. napajurMaiapbit,

Hus1/ MaruCTPaHTThIH MasmyHnbl. Onemperi xoHe Kazakcranmarel | Kazakcranmarsn JKOFaphl

Methodical FBUIBIMH-3EPTTEY JKOFaphl KociOm OimiM  Oepyai  IaMmbITyIbIH | KocinTik OimiM  Gepy IKyiiecin

Bases of JKYMBICHL./ 3aMaHayW TapaaurMaliapbl, TapwXbl, COHFBI | YChIHA OlTy

Teaching IpepekBU3NTHI - TEHJICHIIUSLTAPHI. XKorapel 0oKy OpHBI | JlaFAbICBI:  JKOFapbl MEKTeIl
CrienianbHbIe MEeIAarOTHKACHIHBIH, TEHE3UCI MEH 9JicTeMeci, | Melarorukachl CaJlaChIH/IAFbI
JIACITUTUTAHBI KOO OKBITYIIILICHIHBIH KY3BIPETTLUIIT. | )KYMBICTBI Tanaay JKOHE
OakanaBpuaTa YHUBEpPCUTET JMIAKTUKACBIHBIH Mocenenepi, | YUbIMIacThIpy.
IMocTpekBU3HUTHI - CTYJIEHTTEPMEH TopOue *kymbicbiH | Ky3iperrimiri: OKy-TopOme
Pacuerst YUBIMIACTEIpY, 3aMaHayH  YHHUBEPCHUTETTI | )KYMBICHIHBIH  ylepici  MeH
TEXHOJOTHYECKUX backapy Mocernenepi. OKBITY/IBI | HOTHOKENEPIH Tayijay, Oaranay
MPOIIECCOB YUBIMIACTBIPYIaFbl 3aMaHayd TYFbIpJIap MeEH | jKoHe Ty3ere Oiry /
HedTexumun, omicTep, CTYHEHTTEpAiH OKy ic - opekeTiH | 3HaHus: O03HaKOMJICHHE
Hayuno- YUBIMIACTBIPY MEH OKY JKEeTICTIKTepiH Oaranay./ | Oyaylmux —mperogaBaTeneid ¢
HCCIIe/IOBATENbCKASI Hean JUCIHUTLIMHBI: OCBOCHHE | OOIUMHU npodieMamu,
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paborta MarucTpanTa,
BKJIFO4Yasd
BBITIOJTHEHHUEC
MarucTepcKon
JUCCepTaIiH./
Prerequisites -
Special
undergraduate
courses  Post-
requisites: -
Calculations of
Technological
Processes of
Petrochemistry,
Master Research
Scientific Work
Including internship
and master thesis

MIPENoIaBaTENsIMHA BBICIIEH IIKOIBI OCHOBHOM
npodeccHoHaNIbHO-TIEAArOTHYECKOH  KYJIBTYPHI,
(hopMHupOBaHUE MEAATOTMYECKAX KOMITETCHIUH,

TEXHOJIOTUSMHU COBPEMEHHOI'O aHaus3a,
IUTAHUPOBAHUS, OpraHW3alud  OOy4YeHUs W
BOCIIUTaHUS, TEXHOJIOT U el CyOBeKT-
CyOBEKTHOT O, KOMMYHHUKaTHBHOI'O

BSaI/IMOILCI\/'ICTBI/IH npenogaBareisd U CTyJACHTa B
00pa3oBaTeILHOM IIPOIIECCE BY3a.

Kparkoe coaepkaHue JTUCIHUNJIUHBI:
IIpencraBnsier COBpPEMEHHbBIE rapajaurMsl
BBICHICT O o6pa3013aH1/15{, CUCTEMY BBICHICTO
poheCCUOHATBHOTO o0pa3oBaHus B
Kazaxcrane. PaccmaTpuBaer  METOIONIOTHIO
NEeJIAarOTHYeCKOd  HayKH, MPOPecCHOHAIBHYIO
KOMIICTCHTHOCTbD npernogaBaTeis BBICIIIEH
mkonbl.  [lo3Bosigser  oBiafeTh  KPEAMTHOU
CHUCTeMOW OOy4YeHHs, HOBBIMH METOJaMU H
dhopMaMu 00ydeHHS B TIOATOTOBKE OYyIyIIMX
CIICITUATICTOB, BOCHHUTAHUS W (OPMHUPOBAHUS
JUYHOCTHU CIIELIAAJINACTA, 00J1a1a101IIET O
JINACPCKUMU KayecTBaMu./

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

TEOPETHUUECKUMH,
METOJI0JIOTUYECKUMHU OCHOBaMU
MeIAaroruKy BhICUIEN MIKOJIBI
YMenusi: YMeTb TpenCTaBIIsIT

COBPCMCHHBIC napaaurmsbl
BBICIIIETO oOpa3oBaHmMs,
CUCTEMY BBICHICTO
poheCCHOHATBHOTO

obpa3oBanus B Kazaxcrane
HaBblku:  aHaJIM3upoOBaTh |
OpraHu3oBath padoOTy B cdepe
neaarorukmu BBICIIEH ITKOJIBI.

Komnerenuus: YMEHHSI
AHaJIM3UpPOBaATh, OLICHHUBAThH u
KOPPEKTUPOBATh rpotiecc u

pe3ynbTaT yueOHO-BOCIIUTATENHLHOM
JesTenpHocT /

Knowledge: familiarization of
future teachers with General
problems,  theoretical  and
methodological foundations of
higher school pedagogy
Abilities: Be able to represent
modern paradigms of higher
education, the system of higher
professional education in
Kazakhstan

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

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




MAMAH/ILIKTBIH TAHJAY MOJYJIIb,

JIEPI

MM 2.
Huddepen
UAJIOBIK,
TEHIEYJIEP
JiH
KOCBhIMILIA
Oemimuepi/
Jononuute
JIbHBIC
TJIaBbI
maddepen
IMHUaJIbHBIX
YpaBHEHUH
/
Additional
Chapters of
the
Differential
Equations

AMBIPBIMIBIK
LIETTIK
eCenTepIiy
TEOPHSICHI
/Teopust
pa3HOCTHBIX
KpaeBbIX 3aja4
/Theory of
Difference
Boundary
Value
Problems

KIl/
TK

AS
hE
T/
TR
Kz
ITD
BV
P52
05

4

15/0/
30/0/
50/1
50/1
5

1 | IlpepexkBu3utTep:
Kemnbetineni
MaTEMAaTUKAJIbIK
aHaJIn3 KOHC
CTOXACTHUKAJIBIK
aHaJIu3
HOCTpeKBHI}HTTepz
FBUIBIMU 3€pTTEY
KYMBICHI/
IIpepekBU3UTHI:
MaremaTuueckuii
aHaJIu3 Ha
MHOT000pa3usix u
CTOXACTHYECKHUI
aHaJIn3
HOCTpeKBl/ISHTbI:
Hayuno
HNCCIICA0BATCIIbCKAs
pabora/
Prerequisites:
Mathematical
analysis on
manifolds and
stochastic analysis
Post-requisites:
Research work

IMonniH MaKcaThl: opTYpii (PU3HKAIBIK KOHE
TEXHUKAJIBIK  IPOIECTEPlI MaTEeMaTHUKAJIBIK
MOJIEINbJICY e Taiia O0JMaThIH albIPMAIIBLUTBIK

IICKTI  ecenTepai  IICHIYAIH  TCOPHSUIBIK
HETi3/Iepi MEH 9/IiICTEPiH 3ePTTEY.
KypctbiH  Heri3ri Ma3myHBl  TiKOYpBIIITHI,

KUCBIK JKOHE KYpBUIBIMAaHOAaFaH TOpJapAarbl
ecernTep, CaHABIK INemy oficTepi, COHBIH
IIiHAEe aKbIpJIbl albIPMAIIBUIBLIKTAD dJIicTepi,
AKBIPJIBI JJIEMEHTTED, ABIPMAIIIBITBIK
cXeMajapbl  JKOHE  CaHJABIK  OMICTEpPIiH
TYPaKTBUIBIFBI MEH MAQJJITIH Tan/ay CHSKTHI
optypai  auddepeHIanapl IMETTIK  ecenTep
KJIacTapblH 3epTTeyai KamTuael. Kem dazanb

ChIFBLIIMAUTBIH CYHUBIKTBIKTHI Cy3y
TarcblpMaJIapsl YIIiH (bu3MKaIBbIK
mporecrepain  OemiHy — cxemamapel.  T.
KapnemannelH  TpaHcdepTTik  TeHIEyiep

JKy#eci yimiH Momenpaik ecebi. E-kybikray,
ImenriMHIH ~ Oipereiniri.  bemy  cxemanmapsl
TaceimManmay TeHneyi MeH bakieii-JleBepert
TEHACYl  YmiH  Kabape  alBIpMAaIIbLIBIK
cxemachl. MateMaTHKaNbBIK (DU3UKa ecenTepi
menryaiq ANTOpUTMIep KeIIeHIH Jp Typdi
amicrepmen 3eprrey/

Ieasb: Llenpro mpeaMera sBISETCS U3YYCHHE
TEOPETHYECKUX OCHOB M METOAOB pEIIeHUs

Pa3HOCTHBIX IIpeAeIbHbIX 3ajad,
BO3HMKAIOLINX npu MaTeMaTu4ecKOM
MOZETTUPOBAHNHI Pas3IM4HBIX ¢bu3uKo-

TEXHUYECKHUX IPOLIECCOB.

OcHOBHOe cojiep;kaHNe Kypca OXBaTbIBAET
U3y4YeHue Pa3IMYHBIX KJIacCOB
muddepeHIuaIBbHBIX KPaeBbIX 3ajad, TaKHX
KaK 3aJaud Ha TPSMOYTOJIbHBIX, KPUBBIX M
HECTPYKTYPUPOBAHHBIX CETKaX, YHCICHHBIE
METO/Bl pELIeHHs, B TOM YHCJIE METOJBI
KOHEYHBIX pa3HOCTEH, KOHEUYHbIX 3JIEMEHTOB,

Binimi: OipiHmi >koHe eKiHII
perti  JKAT 1emy omicrepi.
JarabichI: JKan

muddepeHInaIIbIK  TeHACYJICP i
CaHJBIK OJICIICH IICNIy JKOHE
OEMpue miemy yuniH Oargapiama

kypanel.  llemy  omicrepinae
KATEIIKT] aHBIKTAMABI, JOJIIIKTI
AHBIKTaM L.

Binikriniri: Kau
muddepeHIMaIIblK  TEHASYJIep

MEH JKyHenepli memeni, 3epTrey
YIIIiH OCHI OUTIMIIEpPiH KOJITaHAIbI,
KAT menry OGapwichiHIa Taimay

JKOHE  KOPBITBIHIBI  JKacaipl,
KAT remryre caHObIK — OmiCTi
KOJJIaHy  apKbUIBI  KATEJIKTI
AHBIKTAyIbl MEHT€pEei.

KysipeTTiniri: o3 TIOH/TIK
caJjlachIHIa MHHOBAIUSIIBIK
KBI3METTI YUBIMIACTBIPY

JaFIBUIaps! /
3unanusi: meroapl pemernns OJY
MEPBOrO M BTOPOTO IMOPSIKOB.

Ymenus: HCIOIB30BaTh
BapUaIlMOHHBIE  METOABI  IIPH
peIIeHrr TPHUKIATHBIX  3a]ad.

pelaTh YUCICHHBIMH METOIaMHU
OOBIKHOBEHHBIE
muddepeHInaIbHble  ypaBHEHUS
U COCTaBJIATH MPOrpaMMy s
pemienuss Ha DBM. Onpenenutsb
MOrPEIIHOCTH METOJIOB PELICHHMS,
OIPEJENUTh CTeIIEHH TOYHOCTH.

HaBbiknu: SHAaHUAMHA npu
HUCCICAOBAaHNHA u peHICHNHN
KOHKPCTHBIX OOBIKHOBEHHBIX

i depeHInaIbHbIX  YpaBHEHUH
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PAa3HOCTHBIX CXECM U aHaJIUu3 yCTOI>'IIII/IBOCTI/I u
TOYHOCTH YMCIICHHBIX peHIeHPIfI. MECTOIbI.
CxeMbl paszzaeneHusi (U3MUECKUX IMPOIECCOB
IS 3a1a4 (unbrparuu MHOTo(a3HOMH
HecokuMaeMod skuakoctu. T. Pacuer monpenu
Kapnemana  pmns  cucteMbl  ypaBHEHUH
nepeHoca. E-CXOI[I/IMOCTI), CAUHCTBCHHOCTb
pemenus. Cxemsl pacnpenenenus. PasnoctHas
cxemMa Kabape st ypaBHEHHs IepeHOca U
ypaBHeHusi  baxnu-JleBeperra.  M3ydenue
KOMIIJIEKCa aJIrOpuTMOB peuIcHuA 3a1a4
MaTEeMaTUYECKOU buzuku pa3IMYHBIMU
Merogamu /

Purpose: The purpose of the subject is to
study the theoretical foundations and methods
of solving difference limit problems that arise
in the mathematical modeling of various
physical and technical processes.

The main content of the course covers the
study of wvarious classes of differential
boundary value problems such as problems on
rectangular, curved and unstructured grids,
numerical solution methods including finite
difference methods, finite elements, difference
schemes and stability and accuracy analysis of

numerical ~ methods.  Physical  process
partitioning  schemes  for multiphase
incompressible  fluid filtration tasks. T.

Karleman's model calculation for the system of
transfer equations. E-convergence, uniqueness
of solution. Allocation schemes. Cabaret
difference scheme for the transport equation
and the Buckley-Leverett equation.

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

The purpose of the subject is to master the
basic principles and methods of numerical
solution of differential equations using grid

U CHCTEM, BCTPCUAIOIIUXCS B
Pa3IUYHBIX o0acTax
€CTCCTBO3HAHUS, W C IIOMOIIBIO
ITUX 3HAHUH OTIPEACIUTD
MOTPEIIHOCTH MIPUMEHSIEMBIX
YUCIIEHHBIX METOJOB  pEIICHUs
OJ1Y.

KoMmnerenmusi: HaBBIKH
OpraHu3aIiu MHHOBAIIMOHHOMN
NeATeIIbHOCTH B cBOEH

npenMeTHoit obnactu /
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: organization skills
innovation in their subject area
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methods.

Juddepennua
JITBIK
TeHACyJIep/i
(111810150
TOPJIBIK
omicrepi/
Cerounsie
METOIbI
peuenus

g deperiua
JIBHBIX
ypaBHEHUI/
Gird methods
for solving
differential
equations

KIl/
TK

DT
Sh
TA/
SM
RD
u/
GM
SD

520

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

IIpepexBusurrTep:
MaTEMAaTHUKAJIBIK
Taujaay,

T depeHInanIbK
TEHJEY,
MaTEMaTUuKaJIbIK
(huzuka TeHaeyepi,
KOMILIEKC
aHBIMAJIBI
GbyHKUMSsLIIAp
TEOPHUSICHI.
IMocTpexkBU3NTTEP:
WHTETPAJIIBIK
TYPICHIIPYIIEp JKHE
oJ1apIblH
KOJIIaHBUTYBI,
FBUIBIMU-3€PTTEY
xymbictap/
IIpepeKkBU3UTBI:
MaTeMaTUYECKUI
aHanms,
nuddepeHinaabHbIC
ypaBHEHUS,
ypaBHEHUS
MaTeMaTUYECKUU
(hu3uKH, TeOpHUs
hyHKITIT
KOMILJIEKCHOM
epeMEeHHON
IMocTpexkBU3UTHI:
WHTErpaJlbHbIE
peodpa3zoBaHus,
Hay4JHO —
MCCIIeZI0BaJIebCKast
pabora/
Prerequisites:
mathematical
analysis, differential

MakcaTbl:  TOpibl  oicTepAl  KojjaaHa
OTBIPBIN, IU(QepeHINANIBIK  TeHIeYNIepIi
CaHJBIK WICIIYiH HEri3ri NPUHIMITEPiI MEH
oficTepiH urepy.

Kypctoig HErI3ri Ma3MYHBI
muddepeHIMaNIblK  TeHASYACPIIH  opTypi
KJIaCTapbIH, TOP SAICTEPIH 3ePTTEY i KAMTHIBI.
Kypc coHbiMeH Kkarap Top oficTepiHiH
TYPaKTHUIBIFBIH, JIQJLIIrIH JKOHE
KOHBEPIreHIMAChIH  3epTTey[i,  Karenep/i
TajJlaylbl  JKOHE  CaHJBIK  IICHIIMJISPIiH
camachlH  Oarajaynel  KamMTHAasl.  Komm
MOCEJIECiH, apajac ecenTepii, napadoaibiK
TUNTEr TEHJACYNEPAl KOHE TiKeneld >KoHe
WUTEPATHBTI OMICTEPHAl IMIENIyre apHaJFaH TOpP
oMiciH  KapacThipaabl. benricizmepai  ajibin
TacTaylblH Oenrimi Oip pertiairi OoWbIHINIA
aaicrepai KOJIJIlaHyFa JKOHE HaKThI
(dhopMmynanap OOWBIHINA IICHIM/II ECEenTeyre
JKOHE  JIOWEKTiI JKYBIKTayJap HOTHIKECIHJIE
CATX mremimMin amyra MyMKiHgik Gepepi../
Henn: oBiaseHne OCHOBHBIMH MPUHIMIIAME U
METO/IaMHU YHCIICHHOTO peleHus
muddepeHInaIbHbIX YpaBHEHUH CETOYHBIMHU
METO/IaMHU.

OcHOBHOE coOfep)KaHHE Kypca
U3y4YeHHE Pa3INIHBIX
muddepeHInatbHbIX  ypaBHEHHH,
METO/IOB. Kypc TaKxKe OXBaThIBACT
UCCTICIOBAHUSI CTA0MIBHOCTH, TOYHOCTH U
CXOJUMOCTH  CETOYHBIX METOJIOB, aHAIN3
ONMMOOK ¥ OIGHKY KauyecTBa YHCIICHHBIX
pemieHnii. OXBaThIBA€T CETOYHBIM  METON
pemenus 3agaun Ko, cMemaHHble 3aa4H,
ypaBHEHUS NapabOIMUYECKOro TUMA, MPSIMOH U
UTepanuoHHbId  Merogpl. OH  TO3BOJSET
UCIIOJIb30BATh METO/IbI OIpe/IeTICHH Ol
MOCJICAIOBATEIIbHOCTH Y/IAJICHUSI HEU3BECTHBIX

BKJIFOYacT
KJIaCCOB
CCTOYHBIX

- WHTETPaJIIbIK TEHJIeyJIep
OOMBIHIIA oimiM asnapl,
JAFNbUIAHY JKOHE OJIapibl KociOu
KBI3METTE nauaanaHabl
KaOLIeTTIIr;

- UHTErPajJbIK  TeHACYJIep/i
HmbIFapy  OapbIChIHIA OWTBI
JKYHesel i, OHBIH TOPMEHIUIITIH
apTThIpyFa  KaKeTTI  omicTepii
KOJIJIaHAaIbI;

Kysiperriniri:  memarorukaibik
Oipnecin JKYMBIC icreyai
YABIMIACTRIPY JdaFabuiaps /
3HaHus: CIIoCOOHOCTh
CaMOCTOATEIbHO MproOperaTh
HOBBIC 3HAHUS 110 MHTErPAIbHBIM
YPaBHEHHUSM U UCIIOJIb30BATh X B
cBOCH podeCCHOHATBHON
JIESITENbHOCTH,

- CIIOCOOHOCTh K TIPUMEHEHHIO

JIOTUYECKOTO0 M KPUTHYECKOrO
MBIIIICHUS IS pelieHus
pooIeMm;

YmMenus: CIIOCOOHOCTD K

MIPUMEHEHHIO TTpodecCHOHATBHOM
3HAHUI U YMEHUM Ha MPAKTHUKE;

- 0CO3HaBaTh COIMABHYIO
3HAaYUMOCTh  CBOed  Oymymieit
npodeccui, HWMETh  BBICOKYIO
MOTHBAIlMI0 K  BBIOJHEHHIO
npodeCCHOHATBHON

HaBbiku: CIOCOOHOCTh

HCIIOJIB30BaTh OCHOBHBIE 3aKOHBI
€CTECTBEHHO HayYHBIX
JIUCITUILIAH B TTPO(heCCHOHAITBHOM

ACATCIBbHOCTH, IIPUMCHATH
METOAbI MAaTEMAaTHYCCKOI' O
aHaJIn3a )4 MOJCIINPOBAHUS,
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equations, equations
of mathematical
physics, theory of
complex variable
function
Post-requisites:
integral
transformations,
research work

U BBIYUCIATHL PCIICHUC 110 ONPEACIICHHBIM
dbopmynam u mnomydate pemenne CAT3 B
pe3yabTaATe IIOCICA0BATCIbHBIX
npuoImKeHni/

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

TEOPETHYECKOTO u
IKCIEPUMEHTAIBHOTO
UCCIICTOBAHUSI.

KomnereHuusi: HaBBIKH
OpraHW3al[id  MEeJaroruyecKoro
COTPYIHHUYECTBA (yuuTens-
YUCHHK, YUUTENb-YIUTENb,
YUYHUTEIb-POANTEND)/

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
Competence: organization of

pedagogical skills of cooperation (
teacher-student , teacher - teacher,
teacher - parent)

CBI3BIKTBIK
WHTET PAIIBIK
TeHIeyIepIi
menry sficrepi

/

KIl/
TK

SIT
Sh
Al
MR
LI

45/0/
45/0/
65/1
7,5/3
7,5

IIpepexBusuTTEP:
CBI3BIKTBIK

g hepeHITnanIbIK
orepaTopiap
TEOpHsIChIHA KipicIie

IHonHIH MAKCATBI-FBUIBIM MEH TEXHUKAHBIH
OpTYPJIi cananapblHia KeHIHEH KOJNIaHbUIAThIH
CBI3BIKTBIK UHTErpaIJIbIK TeHeyIep i
IIeNTy/[iH HEeri3ri ojicTepi MeH TocuiepiH
3eprTey.

Bimimi: xait muddepeHmanpik
TEHJIEYJIep TEOPHSICHIHBIH HETI3ri
TYCIHITiH Oineni.

Jarapichl:  TEHICYIIH  pETiH,
TEHJIeY JKYHECiHIH peTiH aHbIKTail
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Meronnl
peuienus
JIMHCHHBIX
HUHTCIrpaIbHbIX
ypaBHEHUH /
Methods for
solving linear
integral
equations

u/

MS
LIE
630

ITocTpexkBu3nTTEP:
KonganOanbl meKkTik
ecenrep/
IIpepekBU3UTHI:
BBenenus B Teoputo
JIMHEHHBIX

T depeHITnaIbHBIX
oIepaTopoB
IMocTpexkBU3UTHI:
IIpuknanHeie
KpaeBble 3a1a4n/
Prerequisites:
Introductions to the
theory of linear
differential operators
Post-requisites:
Applied boundary
value problems

Kyperbin Herisri mMasmyHbl OipiHII jkoHE
eKiHmi  perti  ¢pearoabMm  TeHAEylepi,
BonbTepp TeHJeyNepi, CHHTYJISIPJIBIK
saapoiapel  Oap ekiHmi perti  ®Ppearoasm
TEHJIEYJIEePl CUSKTBI CBHI3BIKTBIK WHTETPANIBIK
TeHJEYJepliH Heri3ri TypiepiH, coHAai-aK
Wrepanus omicTepid, KOJUIOKAIMS OiCTEPIH,
lanepkun  omicrepin, HeliMan omicTepiH,
Oypbe omicTepiH jxoHe T.0. Koca alFaHja,
HIenry 9JIiCTepiH 3epTTeyal KaMTuabL bepiiaren
muddepeHIManIblK  TeHIEYIep  OOWBIHINIA
WHrerpasnaplk  TeHaeyJdep — Kypa  Ouy.
WHrerpanaplk Tenaeynepai menry. JlofekTi
KYBIKTay ~ OMICiH  KonjgaHy.  Bonbrepp
HHTErPANABIK TeHACYIHIH miemiMi. Jlarmmac
Typnennipyi. AHBIKTaMachl JKOHE HeTi3ri
Kacuertepi. Jlammac TypaeHaipyin Koagany/

Hean: [lenpto npenMera sBisSETCS U3y4YEHUE
TEOPETUYECKHMX OCHOB M METOJOB PEIICHUS

Pa3HOCTHBIX MpeaenbHbIX 3amad,
BO3HUKAIOIIIX npu MaTeMaTHIECKOM
MOJIETMPOBAHUN pa3IYHBIX ¢uznko-
TEXHUYECKHIX MIPOIIECCOB. OcHoBHOE

COJlep)KaHUE Kypca OXBaThIBAeT W3yUEHUE
pasIMYHBIX ~ KjIaccoB AU depeHITHnaTbHbIX
KpaeBbIX 3a/ad, TaKWX KaK 33Ja4ydl Ha
MPSIMOYTOJIBHBIX, KPHUBBIX u
HECTPYKTYPUPOBAHHBIX CETKaX, YHCIICHHBIC
METOJIbl pEmeHHsl, B TOM YHCIE METOJIBI
KOHEYHBIX Pa3HOCTEH, KOHEYHBIX DIIEMEHTOB,
Pa3HOCTHBIX CXEM W aHalli3 YCTOMYMWBOCTU U
TOYHOCTH YHCIEHHBIX pElIeHUH. MEeTOJIbI.
Cxembl paszfeneHuss (U3NIECKUX TIPOIECCOB
UIT  3amad4 UIBTpaldd  MHOTO(a3HOU
HecokuMmaeMon xkuakoctu. 1. Pacuer monmenu
Kapnemana  gms  cucreMbl — ypaBHEHHU
nepeHoca. E-cxomumocTh, €IWHCTBEHHOCTH
pemenusi. CxeMbl pacripeneneHus. PazHoctHas
cxema Kabape st ypaBHeHHs IepeHOca U

ajajabl, Kalmbl JKOHE jepoOec
nrenriMaepid Tadasl.

BinikTisiri: OIpKaJBINTHI
Y3UTICCI3MIKTI, HMHTErpaablK
KHCBIKTBI, HUHTETPAJIIBI
MEHTrepe/Ii.

Kysiperriniri:  memarorukaibik
KBI3MET HOTHIKECIHE

)KayarkepIIiikneH Kapaysi /

3HaHUA: OCHOBHBIE  TOHATHUSA
TEOpUH OOBIKHOBEHHBIX
T PepeHITuaNTBHBIX YPaBHEHUH.
YMmenusi: omnpenensaTb IMOPSIOK
YpaBHEHUs, TOPSJOK CHCTEMBI
ypaBHEHHUH; HaXOIUThL o0OIee u

Y4aCTHOE pelIeHus.
Hagpbiku: NIPOM3BOJIEHBIMU
IIOCTOSIHHBIX, HMHTErpaJIbHbIX

KpHUBBIX, IIEPBBIX MHTErpajax.
KOMHCTCHHI/ISI: OTBCTCTBCHHOCTbH
3a Ppe3yNbTaThl IMEJAaroruyecKon
JEITENbHOCTH /

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

Ability: to determine the order of
the equation, the order of the
system of equations; to find
General and particular solutions.
Skills: arbitrary constants,
integral curves, first integrals.
Competence: responsible for
the results of pedagogical activity
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ypaBHeHus baknu-JIeseperra.

I/I3yquI/Ie KOMILJICKCAa aJIOpUTMOB PCIICHUS
3a/a4 MaTeMaTHYeCKOH (PU3UKH pa3IuIHBIMU
Meronamu/

Objective: The purpose of the subject is to
study the theoretical foundations and methods
of solving difference limit problems that arise
in the mathematical modeling of various
physical and technical processes.

The main content of the course covers the
study of wvarious classes of differential
boundary value problems such as problems on
rectangular, curved and unstructured grids,
numerical solution methods including finite
difference methods, finite elements, difference
schemes and stability and accuracy analysis of

numerical ~ methods.  Physical  process
partitioning  schemes  for  multiphase
incompressible  fluid filtration tasks. T.

Karleman's model calculation for the system of
transfer equations. E-convergence, uniqueness
of solution. Allocation schemes. Cabaret
difference scheme for the transport equation
and the Buckley-Leverett equation.

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

Kommnnekcri IIpepexkBuU3NTTEP: IIonnin MaKcaTbI-( yHKIUATAP MeH | Bimimi: 3amaHayn TeopHsUIBIK
TanaayabIH HHTErpanapk WHTErpaIgapblH IIEKCI3AIKTe, OOIBICTAPABIH | JKOHE KOJITaHOAITBI
acumnrotukan | KII/ | KT 45/0/ oriepaTopiap IIeKapachIH/A, COHJai-aK KYpJIeNi | MaTeMaTHKaHBIH  aHAJHMTHUKAJBIK
BIK 91icTepi/ TK | AA 45/0/ TEOpUSCHIHA Kipiclie | QYHKUMUSIApIBIH apHabl HYKTENepi MEH | apCeHallblHa  KIpeTiH  IMOHHIH
Acumnrornuec / 65/1 IMocTpekBU3NTTEP: | CHI3BIKTAPbIHA JKAKbIH MIHE3-KYJIKBIH TajAay | HEri3ri TyciHikTepiH Oineni.

KHE METOIbI AM 7,5/3 [exTik ecemrrepmi YIIiH KemIeHAl Tanmayaa acHMOTOTHKANBIK | JaFapichl:epOec JKoHE HaKTHI
KOMILTIEKCHOT O KA 7,5 SNy iH 3aMaHayd | 9MICTEpi 3epTTey )KoHE KOIIaHy. JKaFIalbHIAFEl  (QYHKIIMOHATIBI
aHain3za / / CaH/IbIK dictepi/ Ma3myHbl: ACHUMNOTOTUKAJIBIK KATHIHACTAD | AHAJIUTUKAJIBIK KO3KapacThl OH
Asymptotic AC MEH TOpTIN KaThIHACTApBIH capayiay JKoHE | elleriHeH OTKi3im, YKAUTITBI
Complex AM IIpepekBU3UTBI: WHTETpanusiay KapacThIPBUIAJIbl. | TYXKBIPBIMIAMACHIH HTEpe/Ii.

Analysis 630 Beenenus B reopuro | OyHKIusIIap KJIaCTapbIMEH ortepanus | bimikrimiri: beitne. abekTHBTI,
Methods 2 WHTETPAIBHBIX MOCEJIECIH Ienty, TPAHCIEHACHTTIK | CIOPHEKUBTI  JKOHE  OHMEKTHBTI
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OIepaTopoB
ITocTpexkBU3UTDI:
CoBpemeHHbIE
YHCIICHHBIC METOJIBI
peUICHUA KpacBbIX
3amaq/

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

TEHJCYJICPIH ACHUMITOTHKAIBIK IICIIIMIHIH
epeKUIETIKTepiH Tangay. Kanmeuiay el
KaJbIITaCTIPY Ilyankape OoiibIHIIA
ACUMIITOTHUKAJIBIK bIAbIpAYIbL AHBIKTAYy,
moceneHi Jlammac koHe Dinep omiciMeH
nrerry./

Heﬂb: OBJIaACHUEC OCHOBHBLIMU IMPUHIHUIIAMHA U
MeroaaMu YUCJIICHHOI'O peuICHuA
T QepeHIUaTBHBIX YPaBHEHHH CETOYHBIMU
METOJIAMH.

OcHOBHOE cojepxkaHHWE Kypca
HN3YUYCHUC Pa3IMIHbIX

T QepeHIuaIBbHBIX  YpaBHEHHIA,
METOJIOB. Kypc TaKKe OXBAaTHIBAET
HUCCIICAOBAaHUA CTa6I/IHBHOCTI/I, TOYHOCTHU U
CXOAMMOCTHU CC€TOYHBIX MCECTOJ0B, aHaJln3
OIIII/I6OK U OLCHKY KadeCTBa YUCICHHBIX
pemennii. OXBaThIBAa€T CETOYHBIM  METOI
peuienus 3anayu Koiu, cMmellaHHble 3ajlayu,
ypaBHEHHS MapabOIMIECKOro THIIA, TIPSIMOUA H
UTEpalMOHHBIN  MeTombl. OH  MMO3BOJISET
HMCIOJIB30BATh METObI onpeeNeHHON
IMOCIICAOBATCIIbHOCTU YAAJICHHUA HCHU3BECTHBIX
U BBIYUCIATH PCIOCHUC 110 OINPCACICHHBIM
dbopmynam u momydats pemeane CAT3 B
pe3yabpTaTe MOCIeIOBATENBHBIX MPUOIKEHUN
/

Purpose: The purpose of the subject is to
master the basic principles and methods of
numerical solution of differential equations
using grid methods.

The main content of the course includes the
study of different classes of differential
equations, grid methods. The course also
covers stability, accuracy, and convergence
studies of grid methods, error analysis, and
guality assessment of numerical solutions.
Covers the grid method for solving the Cauchy
problem, mixed problems, parabolic-type

BKJIFO4YacT
KJIaCCOB
CETOYHBIX

OeitHenep. Beitnenep
KOMITO3ULIUSCEL. Kenmyenep
MEH OCHHEeNepIiH JEKapTTHIK
KOOCUTIHIICIH MEHT epelli.

Kysiperriairi: KOJIIaHOaJIbI
ecenTepial UIbIFapy JaFblIapebl,
onapabIH KBI3MET eTYIHIH

TUIMUIITIH Talgay, MEKTEITep/Ie,
TEXHUKAJIBIK JKOHE KACINTIK OKY
OpbIHIapbIHIA cabaK Kyprizy /

3HaTh: TPUMEHEHHE  METOoJa
CIIEKTpaJIbHBIN aHaJIn3
CaMOCOIIPSIKEHHBIX  OIEPaTOpOB
Ymenue: c eJIMHBIX
(YHKIIMOHATbHO-aHATM THYECKUX
HO3UILIMHI IEPEOCMBICITUTD
M3BECTHBIE €My B YaCTHBIX H
KOHKPETHBIX CIy4asX IOHSTHSI,
MPUHIINIIBL, (AKThl ¥ YCBOMTH HX
HauOoiee ooue GOpMYyITUPOBKH.

HaBbiku: OTobOpaXeHUSIMHU.
NHBEeKTUBHBIM, CIOPBEKTHBHBIM H
OWBEKTHBHBIM  OTOOpa)KCHUEM.
Komnozunmsimu ~ oToOpaxeHws.
JlexapToBBIM MIPOU3BEICHIEM
MHOXXECTB B OTOOPaKEHUH.

Komnerenuus: YMEHUS

MIPUMEHAT, WH()OPMAIIMOHHBIE
TCIICKOMMYHUKAIIUOHHBIC
TEXHOJIOTUHU B HGH&FOFH‘ICCKOﬁ
nesITenbHOCTH /

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
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equations, and direct and iterative methods. It
allows to use the methods of a certain
sequence of removing unknowns and to
calculate the solution according to specific
formulas and to obtain the solution of the SAT
as a result of successive approximations.

assimilate their most General
formulations.
Skills:  Mappings.  Injective,

surjective and bijective mapping.
Compositions of the mapping.
Cartesian product of sets and
maps.

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

MM 1.1
Huddepen
IAAJIIBIK
TEHJIeyJIEP
JiH
KOCBhIMIIIA
Oemimaepi/
Jlononuuren
bHBIC I'JIaBbI
mddepent
HMaJIbHBIX
ypaBHEHHIA/
Additional
Chapters of
the
Differential
Equations

[Itypm-
JInyBuin
OIIepaTOpPbIHBI
H CHEKTpaJIbl
Teopusichbl/
CrnexrpanpHas
TeopHs
oreparopa
Typ™m-
JluyBusis/Spe
ctral Theory of
Shturm-
Liouville
Operator

BIl/
TK

Sh
LO
ST

ST
(O
hL

ST
Sh
LO
520

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

IIpepexBu3uTTep:
«Kait

T depeHITnanIbK
TEHJICYJIeP Il CaHIbIK
SIICTIEH TIIeTITY»
MocTpexkBU3NTTEP:
Huddepennumanabix
TeHJeyIep,
MaTeMaTHKAIIBIK
(hu3HKa KOHE
CaHIIBIK OMICTEP
JKOHE OJIap.Ibl LIETTy

IonHin MaKCaThbl: ITypMm-JInyBuin
ecenTepiH  Tangay OKOHE  IIemly  YIIiH
KOJIJIAaHBLIATBIH CIIEKTPJIIK TEOPHUSIHBIH HErI3ri
TYKBIpbIMJIaMaNIapbl MEH OJIICTEPIH 3epTTey,
MBICQJIBI, MEHIIIKTI MOHJEP MEH MEHIIIKTI
¢bynakuusitapael Tady skone Typm-JInysumn
OIepaTOpJapbIHbIH ~ CHEKTPIIK  KacHEeTTepiH
JKOHE OJIAPJIBIH KOJJIAHBUTYBIH 3epPTTEY.
Ma3MyHBbI: HETI3r1 TeopeMajapsl KapacTeIpy
JKOHE CTIEKTPIIK TEOpHsIHBI aHbIKTay. LITypm-
JlmyBumm  TeHACYIH ~ KOHE  TYPJICHIIPY
ornepaTopiaapbiH enty, Puman
(hopmynanapelH MeHIrepy, mTypM-JIyHBHITBIIH
IETKI €CeNmTepi COHFBl  apalbIKTa JKOHE
JKapTeUlaii  OCbTe, KEWOip  JKaJambUIaHFaH
CHEKTPIIK (QYHKIUSATIAp Typajbl MATIMETTEp,
CIIEKTPITIK (dhyHKIIISUITAp YIIiH
ACUMNTOTHKANBIK (opmyna. Cypak KOOIl
cHIaTTay, Heri3ri popmysasapasl meirapy/
Henb: U3ydnuTh OCHOBHBIC TTOHATHS U METOJIBI
CHEKTPATbHONH TEOPHUH, HWCHOIB3yeMbIe IS

aHamusza W peumreHuss 3amad  lltypma-
JInyBws, TaKUX KakK HAXOXKIECHHE
COOCTBEHHBIX 3HAYEHHH U  COOCTBEHHBIX
(byHKIUH, a  TaKkkKe  JUIA  H3Y4YCHUS

CIEKTPaJIbHBIX CBOWCTB omeparopo LlTypma-
JInyBUILIIA M UX NPUITOKEHUI.

Coaep:xkanue:  pacCMOTPEHHE  OCHOBHBIX
TEOPEM U OIPEAEICHUE CIEKTPAILHON TEOPHH.

Binimi: Kypctsir HETi3r1
TeopeMaapbiH Oinei.
Harapicel: ChI3BIKTBIK ajiredpa
MCH QaHAJIMTUKAJIBIK TI'C€OMCETPUA
eCenTepiH  IIenieqi, KypCThIH
OarmapiaMaceiHAa ecenTen i
BinikTiairi: CBI3BIKTBIK
KyHenmepai  KyBIKTaIl — IISNTy i
JKOHE AlIpOKCUMalUAHBI,

KYBIKTAYAbI KYPyIbl MEHTepeli.

KysipetTiairi: OKYy-TopOme
YKYMBICHTHBIH yaepici MEH
HOTWDKENIEpiH Tajmay, Oaramay

JKOHE TYy3eTe 0Lty

YMenus: onpenensiTh OCHOBHBIC
maddepeHnanbHble  T€OMETPUH
W TONOJOTHH, pa3OupaThCcs B

JI0Ka3aTeabCTBaxX OCHOBHBIX
TEOpeM Kypca.

HaBpikn: OCHOBHBIMH
YpaBHEHUSMU TEOPHH
MTOBEPXHOCTEN; MOHSITHIMH

TOMOJIOTHYECKOTO  MTPOCTPAHCTBA
U TOINOJOTHYECKUX  CBOMCTB,
TOIOJIOTHYECKON

9KBUBAJICHTHOCTH;

g dhepeHIupyemMoro
MHOroo0Opasus, (YHKIUSIMU Ha
MHOro00pa3um,  KacaTelbHBIMH

ITOHATHAMHA
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Pemenne ypasuenus Irypma-JInyBuins u
OllepaTOpOB  MpeoOpa3oBaHUsi,  OCBOCHUE
dhopmyn Pumana, kpaeBwbix 3amau llTypma-

JlyuBmiiss Ha  KOHEYHOM HMHTEpBalie U
HOJIyOCH, CBEJICHUS 0 HEKOTOPBIX
O0OOIEHHBIX  CHEKTPaJbHBIX  (YHKIUSIX,
ACHMITTOTHYECKAsI tdhopmyna TSt
CHEKTPaJIbHBIX GbyHKUHA. Onucanne
AHKETUPOBAHMsS,  M3BJICYCHHE  OCHOBHBIX
thopmyi./

Purpose: To study the basic concepts and
methods of spectral theory used to analyze and
solve Sturm-Liouville problems, such as
finding eigenvalues and eigenfunctions, and to
study the spectral properties of Sturm-
Liouville operators and their applications.
Content: consideration of basic theorems and
definition of spectral theory. Solving the
Sturm-Liouville equation and transformation
operators, mastering Riemann formulas,
Sturm-Louisville boundary value problems on
the finite interval and semi-axis, information
on some generalized spectral functions,
asymptotic formula for spectral functions.
Description of questioning, extraction of basic
formulas.

MMpoCTpaHCTBAMH, KacCaTCIbHBIMU

0TOOpaXKCHUAMH, paHramu
0TOOpakeHUs

Komnerenuus: YMEHHS
AHAJIM3UPOBATh, OLICHUBATH 158
KOPPEKTHPOBAaTh  TpOIECC U
pe3yabTart y4eOHo-

BOCIIUTATEIILHON NEATEILHOCTH /
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

CBI3BIKTEI 03-
e3iHe TyHiHIeC
eMec
orieparopiap
TEOPHSICHI/
Teopus
JIMHEWHBIX
HECaMOCOIPSIK
€HHBIX
orepaTopoB/
Theory of
Linear Non-

SO
TE
oT
K/

LN
o/
ITL
NS
AO
520

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

IIpepexBusurTep:
bytin ¢yakumsnap
IMocTpexkBU3uTTEP:
FBUIBIMH 3€PTTEY
KYMBICHI/
IIpepexkBU3UTHI:
Henbie pynkimm
IMocTpexkBU3UTHI:
FBUIBIMH 3€PTTEY
KYMBICHI/
Prerequisites:
Mathematical analys,

MakcaTthbl: CBI3BIKTHIK 031H-631 OipIKTIpMEUTIH
orrepaTopiaapMeH 0aitTaHBICTHI HET13T1
TEOPHSUIBIK TYKBIpBIMIAManap MeH omicTepIi
3epTTEy JKOHE ONapibl CIEKTPIIK KacHeTTepIi
Tajjayna, THICTI TEHJAEylep MeH ecenTepi

nienryie, — CoHjaid-ak ~— MaTeMaTHKa  MEH
(m3uKamarel  OCBl  TEOPUSHBIH  SPTYPIi
KOCBIMIIIAJIAPBIH 3ePTTEY e KOJIaHy.

Ma3myHbI: CBI3BIKTBIK 031H-031

OIpIKTIpMEHTIH orepaTopiap/bIH aHBIKTaMaChl
MeEH Kacuerrepi. CBI3BIKTEIK 031H-031
OIpIKTIPMEHTIH oOlepaTopiapblH CHEKTPIIK

BisiMi: KUCBIK, KMCBHIKTBIK JKOHE
MAPATy TYCIHIKTEPIiH, KHCHIKTap
TEOPHUSICHIHBIH HET13T1
TeopeMachlH, OerTep TYCIHITIH
JKOHE  OHBIH  CHIIATTAMACHIH,
OipiHIIi J)KOHE EKiHIII KBaJAPATTHIK
dopManappl, TayCcTBIK  KOHE
opTalla KACHIKTHIKTHI OLTe/i.

Harapicel:  muddepeHnaiabK
TEOMETPHUS JKOHE TOIMOJOTHSIHBIH
HETi3ri aHBIKTaMacChlH, KYPCTBHIH
HET13T'1 TEOpEMaCHIHBIH
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Self-Adjoint
Operators

Differential
equations
Postrequest:
Research work

Teopusichl. ChI3BIKTHIK ©31H-031 OIpIKTIpMENUTIH
orepaTopiaapAblH  CHEKTPIiK  KacHerTepi.
CBI3BIKTBIK e31H-031 OipiKTipMENTIH
orepaTopiapMeH TeHACYJIePIi ISy dicTepi:
menrimaep  axicrepi, ['puH  pyHKumsap,
orepaTopiaapaby XKapTbulai TOMTApPBI.
CBI3BIKTBIK 031H-031 OIpIKTIPMEUTIH
orepaTopiiap TEOPHUSCHIHBIH KOCBIMIIATIaphl.
TyYpaKTBUIBIKTHI TaJay KOHE CaHABIK OMiCTep:
03iH-031  OIpPIKTIPMEHTIH  olepaTopiapbiH
TYPaKTBUIBIFBIH TaJjIay, IMIKi KEHICTIKTepre
BIBIpay  omicrepi,  KpbutoB  omictepi,
nrekapanslk MHTerpanasik TeHaeynep aaicrepi
CHUSIKTBI 031H-031 OipiKTipMEHTIH
orepaTopjapMeH eCenTepi MISHIYIiH CaHJIbIK
amicrepi/

Heap: onupasice Ha METOJbI U HarJIsHbIE
o0pa3sl  Kimaccudeckod nuddepeHnnanbHOR
TeOMETPUH, BBECTH JOKTOPAHTOB B 00JacTh
OCHOBHBIX TIOHATHUA W UJEH COBPEMEHHOU
muddepeHimanbHoi reomerpun. [IporpamMma
BKJIIOYAaeT B ce0s KaK TEOPHIO KPHUBBIX U
MIOBEPXHOCTEH B EBKIMIOBOM IPOCTPAHCTBE,
TaK W OCHOBHBIC IIOHATHS  TOIOJIOTHH,
TEH30pPHBI  aHaNM3 Ha  MHOTOOOPA3HsX,
JJIEMEHTHl PHUMAaHOBOW TEOMETPHH, HadJaia
TEOpUH BHEIMHUX IH(PQPEpeHITHATBEHEIX (HOpM.
B cBs3u ¢ 3THMM OYEHb BaXXHOH 3aj1aueid
SBJISIETCS TI0 BO3MOXKHOCTH TIOJTHOE PaCKpBITHE
OCHOBHBIX  MOHSATHH  JUCHUIUIMHBL U
OCMBICIICHHOE YCBOGHHE HX JIOKTOPaHTaMH.
Conep:xkanne: Teopus KpuBbix. Teopus
MOBEPXHOCTEH. DJIeMEeHTBI TONOJIOTHUH.
OCHOBHBIE TIOHATHS TEOPHUH MHOTO00pa3uid.
TensopHelii  aHanM3 Ha  MHOrooOpasms.
PumanoBa Merpuka Ha  MHOrooOpaswus.
Buemuue Gopmbi/

Purpose: Purpose: to study the basic
theoretical concepts and methods associated

I[QJ'ICJ'II[CHyiH TaJKbLIal aj1aabl.

Binmikrimxiri: oerTep
TEOPUSICHIHBIH HEr13ri
TEHJICYJICPiH, TOTIOJIOT USLITBIK
OKBUBAJNCHTTLNIKTI,  Auddepen-
[IUAIIBIK kemnOeiiHenep/i,

KenOelHemKTep  QYHKIHSICHIH,
J)KaHamMa  KEHICTIKTI,  KaHama
OeliHenepni, paHr  OciiHeciH

MEHTrepe/i.

KysiperTiniri:  memarorukaibik
Oipnecin JKYMBIC icreyai
YHBIMIACTBIPY JAFbUIaphI /
3HaHus: MOHATUS ~ KPUBOW,
KPUBHU3HBI u KpY4EeHUs,

OCHOBHYIO  TE€OpEeMY  TEOpHUH
KPHUBBIX; IOHATHUA IOBEPXHOCTH U
€€ XapakTepUCTUK, TEpBOH U
BTOPO  KBaJpaTH4HBIX  (HopMm,
rayccOBOM W CpeJlHEe KPUBU3H.

YMeHMAA: ONpEnensTh OCHOBHBIE
T depeHInaNibHble  TeOMETPHH
U TONOJOTHUH, pa3OupaThcs B

JI0Ka3aTeabCTBaxX OCHOBHBIX
TEOpeM Kypca.

HaBpixknu: OCHOBHBIMH
YpaBHEHUSIMU TEOpUH
TTOBEPXHOCTEH; MOHSITHSIMH

TOIIOJIOTMYECKOT0  IIPOCTPAHCTBA
U TONOJOTHYECKHX  CBOMCTB,
TOIOJIOTHYECKON
9KBUBAJICHTHOCTH;  IOHSTUSMH
g hepeHIupyemMoro
MHOroo0Opasus, (YHKIUSIMH Ha
MHOroo0pasuy,  KacaTeJIbHBIMH
MPOCTPAHCTBAMHU, KacaTeIbHBIMU

OTOOpaKEeHUSIMH, paHramu
0oTOOpakeHust
Komnerenuusi: HaBBIKH
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with linear non-self-integral operators and to
apply them to the analysis of spectral
properties, the solution of related equations
and problems, and the study of various
applications of this theory in mathematics and
physics.

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

OpraHM3allid  MeJaroruyeckoro
COTPYAHMYECTBA (yauTennb-
YUECHUK, YUUTENb-yYUTENb,

VUHUTENL-POAUTEND)/

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

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

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

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

Hepbec bIl/ | DT 45/0/ IIpepexBuU3UTTEP: IloHHiH MakKcaThl: 9p TYpii FeUIBIMH koHE | Bimimi: g hepeHTnaIabIK
TYBIHIBLTBI TK E¥ 45/0/ «MareMaTHKaIbIK WIDKEHEPIIIK KOCBhIMINaNap/a KOJMMAHBIIATHIH | TeASyJiep TCOPHACHIHBIH HETi3Ti
muddepenia DG 65/1 rannay 1,2,3,4» TG epeHUaNIBIK  TEHACYIepal IICNIyiH | TYCIHIriH Outei;

JIIBIK DU 7,5/3 IMocTpexkBU3NTTEP: | HEFYPJIBIM  KYpAeNi KoHe KeTurmipinreH | Jarablchl:  TeHOEYIiH  peTiH,
TEHACYIIEePAiH ChP 7,5 IlexTix ecenTep amicTepiH 3epTTey OOINbIT TaObIIa b, TEHJEylep  JKYHEeCiHIH  periH
KOCBIMIIIa IAC TEOPHSICHIHBIH Ma3myHbl: MaructpanTrap THIEPOONABIK, | aHBIKTAH/IbI; YKAIIIBI KoHe Jaepoec
Tapaynapsl/ EZ? OTIEPATOPITBIK SJUTMITHKANBIK JKOHE apajiac THUMTI TeHJEeylep | MIemiMiH Tabasel;
JlonomHuTeN H 03 amicrepi/ TEOPHSCHIH, COHAaW-ak Purir  omicrepi, | Bimikrimiri:naTerpanmst

bI€ TJIaBBI IIpepekBU3NTHI: lanepkuH omicTepi *oHE aKbIPJIbl 3JIEMEHTTEP | KUCBIKTAp.bl, aJFaIIKBI
mudepeniua «YucneHaple omictepi CHSAKTBI KypJeni OacTamKbI-IIETKI | MHTErpaabl MeHrepeni

JBHBIX METO/JTBI PELICHUS ecenrtepai memry oxictepin 3eprredni. Omap | Ky3iperrimiri:  memarormkaibik
YpaBHEHUH B OOBIKHOBEHHBIX COHJaii-aK CBI3BIKTHIK €MeC TEHZAeylep MeH | Oipriecim JKYMBIC icreymi
YaCTHBIX muddhepeHIuanbHbIX | aifHBIMAITBI KO3 puImeHTTepi 0ap | YBIMIACTBIPY JaFbLIapsl /
MTPOU3BOIHBIX/ ypaBHEHU» TeHAeyIep i IIETTyMEH, COHpali-aK | 3JHAHMS: OCHOBHBIE TEOPEMEI
Additional IMocTpeKBU3UTHI: (u3MKaaarsl OChI JJIICTEP/AIH KOJMJIAHBLUTYBIMEH | Kypca.

Chapters of Nubdepennpanbabie | TaHbICAIbI/ Ymenus: perath 3aJ1auu
Partial ypaBHEHMUS, Hens:  Krnaccubukanumss  ypaBHeHWH  C | TMHEHHOU anredpsl u
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Differential MaTeMaTH4yecKas OTKJIOHSIOIIUMCS ~ apryMeHToM. (OCHOBHasi | aHaJTUTHYECKON reoMeTpUn6
Equations ¢$uznka u 3amaua st quddepeHInanbHbIX YpaBHEHHH . | TIEpEYHCIICHHbIE B MpOorpamme
yncineHHbie Meroabl | Cogep:kanue: OOmas Teopus JHMHEHHBIX | Kypca.
U UX pereHus;/ ypaBHeHUH u cucrteM. KpaeBas 3amaya ans | HaBbIku: MOCTPOCHUS
Prerequisites: JUHEHHOTO  ypaBHEHWSI  WJIM  CHCTEMBI | IPUONIDKEHUH, allpOKCUMAINHA 1
"Numerical methods | ypaBuenuii. ®yukuus ['puna. [Ipencraienue | mpuOIMKEHHOTO peleHus
for solving ordinary | pemienust kpaeBoit 3amaun. 3amaua IlTypma- | JIMHEHHBIX CHCTEM.
differential JlmyBuiuts Ui ypaBHEHHs BTOporo mnopsiaka. | Kommerenuust: HaBBIKH
equations» Cucrembl jguddepeHIMaTbHBIX YPAaBHEHUH C | OpraHM3alMyd  IeJaroruyeckoro
Post-requisites: KOMIIJIEKCHBIMU apryMeHTaMu. | COTpYIHHUYECTBA (yuurennb-
Differential JlokazaTenbCTBO TEOPEMBI CYIIIECTBOBAHHUS W | YUCHUK, YUUTEIb-yIUTENb,
equations, €IIMHCTBEHHOCTH AHAJIMTUYECKOTO PEIICHUS | YUUTENIb-POIUTEND)/
mathematical physics | meromom maskopant./ Knowledge: the main theorems of
and numerical the course.
methods and their Purpose: Classification of equations with a | Ability: to solve problems of
solutions; deviating argument. The main problem for | linear algebra and analytical
differential equations. Contents: General | geometriy6 listed in the course
theory of linear equations and systems. A | program.
boundary value problem for a linear equation | Skills: construction of
or a system of equations, green's function. | approximations, approximations
Representation of the solution of the boundary | and approximate solutions of
value problem. The Sturm-Liouville problem | linear systems.
for the second order equation. Systems of | Competence: organization of
differential equations with complex arguments. | pedagogical skills of cooperation (
Proof of the existence theorem and uniqueness | teacher-student , teacher - teacher,
of the analytical solution by the majorant | teacher - parent)
method.
Oynkumonaneik- | BT/ | FD 45/0/ IIpepexBu3nTTEp: Monuin MaKcaThl: omeparopnap | biximi: T hepeHITnaNBIK
iy;?;g’eﬁ’::”;a“ﬂ“ TK | OT 45/0/ «MareMaTHKaJIbIK TEOPUACHIHBIH ~ HETI3ri  YFBIMIApBl  MEH | Teieyliep TEOPHACHIHBIH HETi3ri
Teopmicm/p i K/ 65/1 (hnzuka ecentepin omicTepiH, COHJa-aK ONap/IeIH | TYCIHITIH Olmei;
Teopust VT 7,5/3 Iy TiH CaHIbIK (hyHKIIMOHANIBIK- T (D DepeHTnaIIbIK Jarapichl:  TEHACYIIH  pETiH,
dyHKuHMOHANBHO- FD 7,5 smicrepi» TEHJCYJEpAl IIemyre KONAaHbUTYbIH 3€pTTey | TeHAEyJep  JKyHeciHiH  peTiH
AnddepernuanH o/ MocTpexkBu3uTrep: | GONBIN TaObLIAMABL aHBIKTall;, >KaJllbl JKoHE JepoOec
.Li.I;: e%‘:;%?mp%/ ITF Komnnman6aner mekrik | Ma3myHbl: Maructpantrap (QYHKIIMOHAIIBI | MIEMIIMIH Tabambl;
Functional- DO ecenrrep/ orneparopiaapAblH HeErisri Kacuerrepid, coHblH | BimikTiairi:uarerpanus
Differential 530 IIpepekBU3NTHI: iminge KOMITaM/IbUTBIKTHI, CTEKTPIIK | KACBIKTap/Ibl, AJTFAIIKBI
Operators 3 «HucneHusle TEOPUSHBI JKOHE KapThUIall TOI TEOPHUSCHIH, | MHTETPAIIBl MEHTEpPE/i.
METO/IbI PELICHUS COHJal-aK OChl YFhIMIApAbl apTTa Kajrad | Kysiperriiiri: o3 IOHIK
ypaBHEHU I TeHJieyliep MeH BorbTeppa HWHTErpaljiblK | calachiHia WHHOBAIIUSIIBIK
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MaTeMaTH4YEeCKON
¢buzukn»
ITocTpexkBU3UTHI:
IIpuknanueie
KpaeBble 3a1a4n/
Prerequisites:
"Numerical methods
for solving equations
of mathematical
physics»
Post-requisites:
Applied boundary
value problems

TEHJICYJICPIH IIEIIyTe KOJJIAHYyIbl 3epTTEeHIi.
ConbiMeH Karap, (GyHKIOHATABI
muddepeHIMaNIblK  TEHISYIepAl IIaMaMeH
hIenry  oficrepi  JkoHe ojapabl  (u3uKa,
Ouonorus JKOHE Oacka cajajgapaarbl
MPAKTUKAIBIK €CEeNTepAl MICHyre KOJIAaHy
3eprreneni/

Heab: OOy4duTh OCHOBHBIM TMOHSITHSIM H
TEOpEMaM TEOPUHU JIMHEMHBIX OIEPaTOpPOB, a
TaK¥XKE€ METOAO0M.

Coaep:xxanne: HeopraHudeHHBIE OIEepaTOpBHI.
Ob6nactb OTIpe/IeeH . 3aMKHYTBIE
orepatopbl. CHMMETpHYECKHE OINepaTopbl U
HHJIEKChI nedexra. CamoconpspKeHHbBIE
pacipeHue. Teopema Henbcona.
JIMCKpeTHBI W HENpPEpPBIBHBIA  CIIEKTPBI.
CobOctBennpie  (pyHkuu.  CrnekTpanbHas
teopema. CriekTpajbHas TIOTHOCTD/

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.

KBI3METTI YHBIMAACTBIPY
JaFabUTaphI /

3unanus: UccnenoBanue
CIIGKTPaJNbHBIX  XapaKTEPUCTHUK
JIMHEWHBIX OIIEPATOPOB:
TEOMETPUH  CIEKTpa U  €ro
OCHOBHBIX YacCTeH, CIIEKTpajibHOU
KpaTHOCTH, ACUMITTOTHKHU
COOCTBEHHBIX 3HAUCHHIA.
YMenus: Pemath 3aJ1aud,
CBSI3aHHBIE c
T epeHTnaTEHBIMA
OTIEPaTOPAMH.

HaBbiku: O ponu

T pepeHIInaNbLHBIX ONepaToOpOB
B 3agadax €CTCCTBO3HAHUs, O
cOOCTBEHHBIX (DYHKIIUSIX.
Komnerennus: HaBBIKHU
OopraHuzanuu HHHOBaHHOHHOﬁ
JIeATEeNIbHOCTH B cBoel
MIpEIMETHOM 00J1acTH;
Knowledge: Investigation of
spectral characteristics of linear
operators:  geometry of the
spectrum and its main parts,
spectral multiplicity, asymptotics
of eigenvalues.

Ability: to Solve problems related
to differential operators.

Skills: On the role of differential
operators in natural science
problems; on eigenfunctions.
Competence: organization skills
innovation in their subject area
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Jepbec
TYBIHIBLTBI
rapa0oaibIK
muddepeniua
JIIBIK
TEHJIeYIIep
xKyhenepi/
Cucrembl
muddepeniua
JIBHBIX
yYpaBHEHUH B
YaCTHBIX
IIPOU3BOJHBIX
napaboIu4ecK
oro tuma/
Additional
Chapters of
Parabolic Type
Partial
Differential
Equations

KIl/
TK

DT
PD
TZ
h/
SD
uc
hPP
T/
AC
hP
TP
DE
520

30/0/
45/1
5/60

IIpepexBusurrTep:
«Anredpa,
«AHAUTHKATIBIK
TCOMETPUS JKOHE
TOITOJIOTUST»
IMocTpekBU3NTTEP:
AprymeHnri
AYBITKbITaH

T depeHInanIbK
TEHJIeyJIepJIepIiH
CIIEKTPaJIIbI
Kacuerrepi./
IpepexBU3NTHI:
«Anrebpa»,
«AHanuTHYECKaS
TeOMETpHS U
TOIOJIOTHST»
[ocTpexBU3NTHI:
CrextpasbHble
CBOICTBA
nuddepeHinaIbHbIX
ypaBHEHUH C
OTKJIOHSFOIIIMCS
aprymenTamm./
Prerequisites:
"Algebra”,
"Analytical geometry
and topology»
Post-requisites:
Spectral properties of
differential equations
with deviating

IMonnin ™akcarbl: bipiHmi jkoHe ekiHmi
perti muddepeHInanabIK TSHASYIeP Il IIelry
omicTepin yipeHy, Kasipri 3amanrsl DEM-ne

OpBIH aJIaTBIH ecenTepliy CaHJIBIK
urenriMaepin - opTypii  gonaikmeH,  Komwm
ecenTepiH  INemy  9JiCTEepiH, OyHai
omicrepinin  (Diinep, Pynre-Kyrra, Anamc,

Mus, Oenricizmik ko3dduienTTep) Oenriii
KaTemkTepin yipeny. CaHIBIK OIiCTEpMeEH
JiepOec  TYBIHIBUIBI  TCHICYJICPAl  IICHIKEH
CUSIKTBI  KapamaiibiM  auddepeHiinaiibiK
TeHAeyJIep i mierry.  Herizinpe 613
KapanaiibiM audGepeHInaIbIK TeHIACYIePIl
Hmienyre KOHUI ayJaapaMbi3 KepeK, oJIeTTe,
OHJIAall  TeHJeyJepai  IIeKTIK  ecenTep/i
HIEMIKEHIEN IIeIIeMI3.

Ma3sMyHbl: DJIUNTUHKAIBIK TEHIASYJICP YIIiH
aiipIipeiMaap cxemachl. KBangparrarel Ilyaccon

TeHeyl YILiH Hupuxite eceOl.
AnnpokcuMarusi. bipmarbeHaTBI
MISITUIETIHUTIK. Makcumym TIPUHITITI.

TikrepTOypeImTaFrsl JupuxIiIeHiH albIpeIMIap
ecebi. Kypmenmi o6mpic. baitmaHbICTBI JkKoHE

Oaitmansiccei3  oOmpicTap.  Kypy omictepi.
AHBIMaTBUIAPIBIH OareIT alKbIH
cxemacelHblH — a”ann3l.  ChI3BIKTEI  eMec

eceOIHIH HWTepaIusiIbIK JKOHE BapHAIHSIIBIK
smicTepMeH Trenty/

Heap: aucOWIIMHA — SIBISIETCS  W3Y4YCHHE
METOJI0OB  pemieHns  AuQQepeHIranbHbIX
YpaBHEHUH IIEPBOTO W BTOPOTO TIOPS/IKOB,
YUCIIEHHOE pelIeHNe TaKuX 3aJad U ceidac
MOTJIOIIAET 3HAYHUTENBHYIO YacTh MAITUHHOTO
BPEMEHH, MPEIOCTABISIEMOTO COBPEMEHHBIMHU
OBM, wMetonel pemieHus 3agaud. Komm ¢

Binimi: OipiHmi >koHe ekiHmI
perti XKJT mermeni.
Jarabichl: JKan

muddepeHInaNIbIK  TeHACYIEePIi
caHpIK omicnieH, DEMpue mremnty
yurin 6arnapiama Kypaasl. emry
O/IiCTEpIHJIC KATENIKTI aHBIKTAIl,

TIOIIIIKTL AHBIKTANIbL.
Binikriniri: JKam
mupdepeHIMaIIblK  TEHASYJIep

MEH KYHenepJi Miemin, 3epTrey
YIIiH OCBI OUTIMIIEPiH KOJITaHAIbI,
KT memy OapbIChIHIA Tajaay
JKOHE KOPBITHIHIBI kacar, KT
HICHIYre CAHJIBIK d/I1CTI KOJIAHBII
KaTeIIKTI aHBIKTay bl MEHT€pe/Ii.
KysipeTriniri:  memarorukaibik
KBI3MET HOTHIKECIHE
)KayarkepIiiikineH Kapaysi /

3unanusi: meroapl pemenns OJY
MIEPBOTO M BTOPOTO TIOPSIKOB.

Ymenua: HCIOIB30BaTh
BapUAIlMOHHBIE  METOABI  TIPH
pelIeHN TPUKIATHBIX — 3ajaad.

pemarbh YUCICHHBIMA METOJAMU
OOBIKHOBEHHEIE
muddhepeHInaIbHbIe  ypaBHEHUS
U COCTAaBJIATH MPOrpaMMy JIsl
pemenns Ha DOBM. Omnpenenutsb
MOTPEITHOCTH METOJIOB PEIICHHUS,
OIIPENENTUTh CTEIEHH TOYHOCTH.

Hapbiku: 3HAHUSIMU npu
UCCIICIOBAHUHM U DELICHUH
KOHKPETHBIX OOBIKHOBEHHBIX

muddhepeHIInaIbHBIX  YpaBHEHUH

pa3IMYHON CTENEeHW TOYHOCTH, OIPENENIeHHWE | U CHUCTEM, BCTPEYAIOIUXCS B
MOTPENTHOCTH  3THX  MeronoB  (Meroabl | pa3imuuHbIX o0acTsx
Oiinepa, Pynre-Kyrra, Apnamca, MuiHa, | €CTECTBO3HAHUS, U C IOMOIIBIO
HEM3BECTHBIX KO(PDHUIINEHTOB). 9THX 3HAHUH OTIPEJIENNTh
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C 4YHCIEHHBIMU MCTOAaMU PCHICHHA KakK
OOBIKHOBEHHBIX mddepeHraTbHBIX
ypaBHeHHfI, TaKk H ypaBHCHI/Iﬁ B YaCTHBIX
IMPOU3BOAHBIX, XO0TA B OCHOBHOM MbI
COCpEAOTOYMBAEM Hame BHHUMAaHHC Ha
OOBIKHOBEHHBIX mddepeHImaTBHBIX
YpaBHEHUSIX U OCOOCHHO Ha PEIICHUN KPaeBbIX
3a7a4 JJI TaKUX YpaBHEHUH.

Conepmaﬂne: Yucnennoe peuieHue MeToaomM
Diinepa. ITocTanoBka 3a/a4u.
Marematnueckast Moaeib 3amauu. VMcxonHble
JlaHHble. UWCIIEHHOE pelleHue YpaBHEHUS
MerojoM Oinepa. YwucieHHOe pelleHue
ypaBHeHust MmerojioM Kynre-Kyrra/

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

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

MOrpeIHOCTU MMPUMCHACMBIX
YHCJICHHBIX MECTOJ0B PCIICHU .
KOMI[eTeHIII/Iﬂ: OTBETCTBECHHOCTb
3a pe3yNbTaThl MENArOrHYECKOn
JIesTensHoctu /

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

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

Competence: responsible for
the results of pedagogical activity
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WHurerpanasik
orieparopiap
TEOPHUSCHI/
Teopus

HHTEr paJIbHbIX
orepaTopon/
Theory of
Integral
Operators

KIl/
TK

10
TK

10/
ITI

620

45/0/
45/0/
65/1
7,5/3
7,5

IIpepexBusurrTep:
«Anredpa,
«AHAUTHKATIBIK
TCOMETPUS JKOHE
TOITOJIOTUST»
IMocTpekBU3NTTEP:
AprymeHnri
AYBITKbITaH

T depeHInanIbK
TEHJIeyJIepJIepIiH
CIIEKTPaJIIbI
Kacuerrepi./
IpepexBU3NTHI:
«Anrebpa»,
«AHanuTHYECKaS
TeOMETpHS U
TOIOJIOTHST»
[ocTpexBU3NTHI:
CrextpasbHble
CBOICTBA
nuddepeHinaIbHbIX
ypaBHEHUH C
OTKJIOHSFOIIIMCS
aprymenTamm./
Prerequisites:
"Algebra”,
"Analytical geometry
and topology»
Post-requisites:
Spectral properties of
differential equations
with deviating
arguments.

Makcarbl:  CBI3BIKTBIK  OIEPaTOPIIap/IbIH
TEOPUSACHIHBIH ~ TeOpeMajapbl MEH  Herisri
TYCIHIKTEpiH, COJ CHSKTBI OJICTEPIH OKBII
YHUpeHy.

Ma3myHbI: [lenenmeren omeparopJiap.

AmnbIKTaly 00NBICEL. TYHBIK ormeparopJap.
CuMMETpHATIBIK  oTiepaTopiap JkoHe AedeKT
unjekcrepi. Hembcon Teopemachl. JIuckperTi
JKoHe  y3imicci3  cmekTpiep.  MeHIIiKTi
GbyHKIUMSITAP. Cnexkrpanui Teopema.
CriekTpaii Ka3bIKTHIK/

Hean: OOyYnTh OCHOBHBIM TIOHSTHSM H
TEOpEMaM TEOPUHU JIMHEMHBIX OIEPaTOpPOB, a
TaKXKE€ METOA0M.

Coaep:xxanne: HeopraHudeHHBIE OIEpaTOPHI.
Ob6nactb OTIpe/IeIeHN . 3aMKHYTBIE
orepatopbl. CHMMeETpHYecKHe OIrepaTopbl U
HHIECKCHI nedexra. CamocomnpsoKkeHHbBIE
pacipeHue. Teopema Henbcona.
JIMCKpEeTHBII W HENpPEephIBHBIA  CHEKTPHI.
CobOctBennsie  (pyHkuu.  CrnekTpanbHas
teopema. CriekTpajbHas IIOTHOCTD/

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.

Biximi: g depeHInaIIbIK
TEACYJIep TEOPHUSCHIHBIH HETI3Ti
TYCIiHITiH Oineni;

Jlarapichl:  TEHJCYJIH  PETiH,
TEHJCYJIep  JKYHECIHIH  peTiH
aHBIKTAIT, JKaJIbl >KOHE jaepoOec
LIETIMIH Tadampl;
BinikTiniri:uarerpanas
KHCBIKTap/Ibl,
WHTErpasIbl MEHIepe/i.
Kysipetriairi: KOJIJaHOAJIbI
ecenTepial UIbIFapy JaFbliaaphbl,
onapabIH KBI3MET eTYIHIH
THIMJIUTITIH Tajnay, MEKTenTep/e,
TEXHUKAJBIK JKOHE KOCIMTIK OKY
OpBIHAAPBIH/A cabak Kyprisy /

aJIFaIIKbI

3unanus: UccnenoBanue
CIICKTPAJIbHBIX XapaKTCPUCTHUK
JIMHEWHBIX OIEpPaTOPOB:
T€OMETPUH  CIIEKTpa U €ro
OCHOBHBIX YacCTeW, CIEKTpaIbHOU
KpaTHOCTH, ACHMIITOTHKHI
COOCTBEHHBIX 3HAUCHHM.
Ymenus: Pemats 3aJ1auM,
CBS3aHHBIE c
nmrddepeHnnaTsHBIMI
orepaTopamm.

HaBbiku: o ponu

mraddepeHInanbHbIX  OMepaTopoB
B 33Ja4aX eCTECTBO3HAHHS; O
COOCTBEHHBIX (PYHKITUSX.
Komnerenuusi: HaBBIKH
pelieHns TPUKIATHBIX — 3a1ad,
aHamm3  d(QexkTuBHOCTH WX
(YHKIMOHUPOBAHMS,  BBEICHHUS
3aHATHI B IIKOJAX, TEXHUYECKUX
U TpodeCCHOHAIBHBIX y4eOHBIX
3aBeneHusX /

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

Ability: to Solve problems related
to differential operators.

Skills: On the role of differential
operators in natural science
problems; on eigenfunctions
Competence: solving skills
applications, analysis of the
effectiveness of their operation,
the introduction of classes in
schools, technical and vocational
schools

MaremaTukan
BIK TaJJayIblH
ipremi
Macenenepi/
dyHaaMeHTal
bHBIE BOITPOCHI
MaTeMaTH4IeCcK
oro aHanmsa /
Fundamental
Questions of
Mathematical
Analysis

KIl/
TK

MT
IM

FV
MA

FQ
MA
630

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

IIpepexBusuTTEp:
«MaTeMaTHKaJIBIK
rannay 1,2,3,4»
IMocTpexkBu3nTTEp:
Ilexrix ecenTep
TEOPUSCBIHBIH
OIEPaTOPJIBIK
amicrepi/
IIpepexkBU3UTHI:
«HucneHHsle
METOBbI PELCHUS
OOBIKHOBEHHBIX
muddepeHImaTbHBIX
YpaBHEHUII»
IMocTpexkBU3UTHI:
Huddepennmansabie
ypaBHEHUS,
MaTeMaThyecKas
(uzuka n

YU CJIEHHbIE METO/IbI
U UX pereHus;/
Prerequisites:
"Numerical methods

Makcartbl — K1accukaibiK auddepeHiinaiibiK
TeOMETPUSIHBIH dJicTepi MEH KOpHEKLIIKTepre
CYHeHe OTBIPBI, MaruCTPaHTTapAbl Ka3ipri

muddepeHuaiablK TeOMETPHUSIHBIH  HETI3rl
TYCIHIKTEMEJIepiH TaHBICTBIPY OOJTBITT
TaObUTanBl. barmapmama eBKIWI KEHICTITIHIE

KHCBIKTap MEH OeTTEepIiH TEopHsIChIMEH Oipre,
TOTIOJIOTHUSTHBIH HET13T1 TYCIHIKTEpiH,
KemOelHenepIeri TeH30pbIK TalJayasl MeH
pUMaH  TEOMETPUSCHIHBIH  DIIEMEHTTEPIH,
CBIPTKBI muaddepeHInanapIK dhopmamap
OacTamKbl TEOPUSCHIHBIH HETI3MEPiH KaMTHIBL
Con ceben GoifbIHINIA OKYABIH MIHAETI HETi3Ti
TYCIHIKTEpi TONBIK aIlbIll JKOHE OJapIbl
MarucTpaHTTapFa QYPHIC TYCIHIIPY ©6Te KaXKeT.

Ma3mynbl: Kuceiktap Teopusicel. berrep
TEOPHUSCHL. Tononorus JJIEMEHTTEPI.
KermGeiinenep TEOPHUSICHIHBIH Heri3ri

TyciHikrepi. KenOeitHeneri TeH30pIIBIK TaNIAYy.
KembGetineneri Puman wmerpukackl. ChIPTKBI
hopmanap./

Heab: onupasicb Ha METOIBl W HarJsIIHBIC
o0pa3sl Kkimaccudeckor nuddepeHnnanbHON

BinimMi: KHCBIK, KHCBIKTBIK >KOHE
MIMpATy TYCIHIKTEPiH, KHCHIKTap
TEOPUSICHIHBIH Herisri
TeOpeMachlH, OeTTep TYCIHITIH
KOHE  OHBIH  CHIIaTTaMachlH,
OipiHIII JKOHE EKIHII KBaIPATTHIK
dbopmamapapl, TayCTHIK JKOHE
opTallia KUChIKTBIKThI OLIei.

Harapicbl:  nuddepeHIHaIIBIK
TeOMETPHUST YKOHE TOIOJIOTHUSHBIH
HETi3ri aHBIKTaMacChlH, KYPCTBHIH

HETi3T1 TEOPEMAaCHIHBIH
JONEeNACHYIH — TajKplIad bl
BinmikTimiri: oerrep
TEOPHUSICHIHBIH Heri3ri
TEHICYIEPiH, TOIOJOTUSIIBIK
OKBHUBANEHTTLNIKTI,  auddeper-
LHAJIBIK KemnoOeiHenep/i,
KenOeHHemKTep  (PYHKIHUACHIH,
JKaHaMa  KEHICTIKTI, JKaHama
OeliHenepni, paHr  OeifHeciH
MeHTepe]Ii.

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

TCOMETPUU, BBECTH MAaruCTPaHTOB B 00JIacTh
OCHOBHBIX TMOHATHA W UJEH COBPEMEHHOU
muddepeHmanbHoil reomerpuu. [Iporpamma
BKIIFOYaeT B Ce0S KaK TEOPUI0 KPUBBIX U
MOBEPXHOCTEN B EBKIMJOBOM IPOCTPAHCTBE,

TaK M OCHOBHBbIE TIOHATUS TOMOJOTHUH,
TEH30pHBIH  aHaJIW3 Ha  MHOTro00pasusXx,
3JeMEHThl PHUMAaHOBOW T'eOMETpHH, Hayaia

TEOpUU BHEWIHUX IuQdepeHIHanbHbIX POpM.
B cBA3M ¢ 3TUM O4YeHL BaXKHOW 3ajadeid
SABJIACTCA 110 BO3MOYXHOCTHU IOJHOC PACKPLITUEC
OCHOBHBIX OHATUH JUCIHUITIINHBI u
OCMBICJICHHOC YCBOCHHEC HX MaruCTpaHTaMH.
Conep:xanme: Teopus kpuBbX. Teopus
ITOBEPXHOCTEH. OneMeHTH TOITOJIOTMH.
OCHOBHbBIE TIOHATHS TEOPHUH MHOT000pa3nid.
TeH30pHBIH  aHaJNM3 HAa  MHOTrOOOpasus.
PumanoBa MeTpuka Ha ~ MHOroooOpasus.
Brenrnue hopmbl/

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.

JKYMBICBIHBIH yaepici MEH
HOTIXKeEJIepiH —Tanjay, Oaranay
KoHe Ty3ere Oimy/

3HaHUs:  TOHATHS  KPUBOIA,
KPUBHU3HbBI u Kpy4eHus,
OCHOBHYIO ~ TEOpPEMY  TEOpHHU

KPHUBBIX; OHATHSA IMOBEPXHOCTHU U
€€ XapakTepHUCTUK, NEpPBOH U
BTOPOl  KBaIpaTU4HBIX  (HopMm,
raycCoBOM M CpenHeld KpHUBHU3H.
YMeHusi: onpeneniarb OCHOBHBIE

muddepeHInaibHble  TeOMETPUU
W TOMOJIOTUH, pa3duparbcs B
JIOKa3aTeNIbCTBAaX OCHOBHBIX
TEeopeM Kypca.

HaBbiknu: OCHOBHBIMH
ypaBHEHUSMHU TEOPHH
MOBEPXHOCTEM; TIOHSITHUSIMA

TOIMOJIOTHUYECKOro IpoCTpaHCTBa

U TOMOJOTMYECKHX  CBOWCTB,
TONOJIOTUYECKOI
OKBHBAJICHTHOCTH;  TOHSATHSIMH
nuddepeHIupyeMoro
MHOTrOOOpasusi, QYHKIMSIMHA Ha
MHOroo0pa3uu,  KacaTelbHBIMH
MIPOCTPAHCTBAMH, KacaTelbHBIMH
OTOOpaKEHUSMH, paHTaMu
OTOOpaKEHUS.

Komnerenuus: YMEHUS
aHAIM3UPOBATh, OIECHUBATH W
KOppPEKTHUPOBaTh  Tpolecc U
pe3yabTart yaeOHO-

BOCIIUTATENBHON EITENFHOCTH /
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,
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Gaussian and mean curvatures.
Ability: to determine the basic
differential geometry and
topology, to understand the proofs
of the main theorems of the
course.

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

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

AprymeHTi KIT/ | AA 30/0/ IIpepexkBU3NTTEP: Makcarbl: Kitaccukanslk ~ Bapuanusuisik | Biximi: BapHAaIHSUIBIK
ayBITKBIFAH TK | DT 45/0/ ChI3BIKTBIK TYHIHIEC | ecenTeyiep oMICTepiH JKOHE THIMIUICYIIH | eCenTeyNepaiH pojii MeH TypJi
nuddepenia SK /60/1 eMec orepaTopiiap 3aMaHayu QMICTEPIH, ABTOMATHKAJBIK | OOJIBICTAp A KOJIIaHY
JITBIK / 5/30 TEOPHUSCHIHA KipiCIie | TEHIEYJIEPIIH CBI3BIKTHI KOHE CHI3BIKTHI €MeC | MYMKIHIITIH OuTeTi.
TEeHACYIIEPAIH SS ITocTpeKBU3UTHI: JKyWenepiH, Tuimai Oackapy MeH Oackapy | JaFabichl: KOJITaHOAITBI
CIICKTPAJIIBI DU OYHKITHOHAITBI JJIEMEHTTEPIH OKBITHIN yHpery. JXKyienepmi | ecenrepmi 11 (S113% YIITiH
Kacueri/ OA TangayIbIH MPOEKTiIeK eceOiH, OackapyaplH OepuUIreH | BapHAIHSITBIK smicrepai
CriexrpanpHas / MaTeMaTHKAIIBIK OOBEKTICIH = KaMTyAbl  Hemece  Oackapy | KONAaHAJbI.
CBOICTBa SP (hM3UKACHIHBIH 3aHBIHBIH ~ TIPOIleCiH, KyHeHiH  Oepinren | bimikTimiri: BapHUAIHSITBIK
muddepeniia DE Keroip KPUTEPHIiH YipeTy. ecenreyiep MeH THIMII Oackapy
JTIBHBIX DA KOCBIMITIaJTaphl/ Ma3MyHBI: Diinepa TEHIEeY1. Herep | omicTepi MEH TYCIHIKTEpIiH
YPaBHEHUH C 530 IIpepeKkBU3UTBI: TEOpPEMACBHI. Bapuannansik €cenTeyniH | MeHrepenui.
OTKIIOHSTOIITM 4 Benenue B Teoputo | Kimaccukanbik ecebi. MuHyMyMHBIH xeTkinmikTi | Ky3iperriiiri: KOJITaHOAITBI
cs JTMHEWHBIX maptel. 'amunbprona-Sko0u TeHaeyi. TemeHri | ecentepli MIBIFapy JdaFablIaphbl,
aprymMeHToM / HECaMOCOTIPSDKEHHBI | JKaKTaH JKapThUlail y3imiccis skoHe CoborneB | omapapiy KBI3MET eTyiHIH
Spectral X OIEepaTopoB KEHICTITiH/e MIETTIIMHIH 0ap | THIMALTITIH Tanmay, MEeKTeNnTep e,
Properties of [ocTpexkBU3NTHI: Oonmybl.Bapnanusanelk  ecentey — eceOiHIH | TEXHUKANBIK >KOHE KACINTIK OKY
Differential O HEeKOTOpBIX peryssipabirbl. Criektpiani [ Typma-JInyBuiut | opsiHIapbiHaa cabak xKyprizy/
Equations with MPUIOKEHUSIX eceli JkoHe iMeKTiH TepOemiciHiH IIekapanblk | 3HAHUSA:  OCHOBHBIE  TOHATHUSA
Deviating (hyHKITMOHATHHOTO ece0l .Keneprici Oap BapHAIVISIIBIK | AUCIUTUIIAHEL, OTIpEeIEeHUs
Arguments aHaym3a K ecenTeyyep. Bapuanusuibik ecenTiH MepUOATHl | OCHOBHBIX MOHATHH
MaTeMaTHYECKOM rerrimi/ BapUAI[IOHHOTO HCYHCIICHHS.
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¢buznke/
Prerequisites:
Introduction to the
theory of linear non-
self-adjoint operators
Post-requisites: On
some applications of
functional analysis to
mathematical physics

Henn: 3akmodaercsi B (DOPMHPOBAHUH
MMOHUMAHUA Y MaruCTpaHTOB OCHOBHBIX 3aJa4
TCOpUHn BapualiioOHHOI'O HCYHCIICHUA u
OIITUMU3AIINUH, METOOA0B nux peHIeHPIfI,
OIIpEIEICHUS OCHOBHBIX MOHATHUIA
BapuallMOHHOI0 HCYHUCIICHUS, Q)YHKHI/IOHaJIa,
9KCTpEMaju, M30MEPUMETPUUYECKON 3aJayH,
3ama4q u METO10B MHUHUMMU3ALNH,
TPAHCIIOPTHOM 3aJlauu, 3aJJa4d PACIIPEAEIICHUS
PECYpPCOB U T.II.

Conep:kanmue. CaeTHbIi Gazmuc.
OHneprernueckoii Hopma. Meron Purna.
Tounas mrpaduas QyHkus. HeoOxomumbie
YCJIOBHUS MHUHUMYMa. Hampasnenus
Hauckopeimero crmycka ¢yakmnun ®L. Merox
runouddepeHIraIbHoro cryckal/

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

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

Ymenus:
WHTErpaJIbHbIC
MTOMOIIBIO
npeodpazaBaHuil.
HaBbiku: OCHOBHBIMHU 3aJadyamMu
TCOpUHn BapHuallMOHHOI'O
HCYHCIICHU u OIITUMU3AIIUH,
METOJJaMH UX PELIEHUH.
Komnerenuus:
peuICHuA IMPUKIIATHBIX 3ajgad,
aHamm3  d(dexkTuBHOCTH — UX
(YHKIIMOHUPOBAHUS,  BBEACHUS
3aHIATHI B IKOJIaX, TCXHHYCCKHUX
U Tpo(ecCHOHATBHBIX Y4eOHBIX
3aBeneHusx /

Knowledge: basic concepts of the
discipline, the definition of the
basic concepts of variational

pewate  JIMHENHbIE
YpaBHEHHUS C
JIMHENHBIX

HaBBIKH

calculus.
Ability: solve linear integral
equations using linear

transformations.

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

Competence: solving skills
applications , analysis of the
effectiveness of their operation ,
the introduction of classes in
schools , technical and vocational
schools
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ApHaiibl
¢dbyHkumsmap/
CrenuanbHele
¢byHkumm /
Special
Functions

KIl/
TK

AF/
SP/
SF

530

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

IIpepexBusurrTep:
CBI3BIKTBIK

g dhepeHInanIbIK
oriepaTopJiap
TEOpHUsICHIHA KipicTie
IocTpekBU3NTTEP
Hduddepennmanapix
TeHeymep,
MaTEMaTUuKaJIbIK
(uznka xoHe
CaHJIBIK 9/IiCTED
JKOHE OJIap/bl mienty/
IpepexBU3NTHI:
BBenenus B Teopuro
JIMHEHHBIX
nuddepeHinaIbHbIX
oIepaTopoB
[ocTpexBU3NTHI:
Huddepennmansabie
ypaBHEHUS,
MaTeMaTH4decKas
(duzuKa u
YHUCIICHHBIE METO/IBI
1 UX pemnteHus/
Prerequisites:
Introductions to the
theory of linear
differential operators
Post-requisites:
Differential
equations,
mathematical physics
and numerical
methods and their
solutions

Makcarpl: TeopHsUIBIK KOHE KOJIaHBIM/IbI
MaTEeMaTUKAHBl  3€PTTeY  KYpaJJapbIHbIH
KOpBbIHA SHIeH (hYHKITMOHAITBIK
aHAJIN3IIH Heri3ri YFBIMIAPHI MeH
KaFujajnapelH  OasHmay, (QyHKIMOHAJIBIK
aHaJM3 €CeNTepiH ey oJICTepiH YHpery.
Ma3mynsi: beiine. IHBEKTHBTI, CIOPBEKUBTI
JkoHe  OmekTuBTI  Oclinenmep.  Belinenep
KOMITO3ULIUSACHI. Kemmyenep MEH
OcliHeNnep/IiH JeKapTThIK KOOSHTIHIICI./

Heasn: MIPUMEHEHUS METO/I0B
(yHKIIMOHATBHOTO aHanmm3a npu
UCCIICZIOBAHUN  3a/iad  JUIA  CIEKTPaJbHBIN
aHallu3  CaMOCONPSDKEHHBIX  ONEPaTOPOB.
Coaep:xanue: CrektpanbHbIit aHanm3
CaMOCOIPSKEHHBIX ornepaTopoB. Kommosuius
orobpaxenuii/

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

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

Binmimi: 3amaHaym TeopuUsIIBIK
JKOHE KON AaHOabl
MaTeMaTHKAaHbIH  aHAJIUTHKAJIBIK
apceHajblHA  KIPETiH  TOHHIH
HETI3ri TYCIHIKTEepiH YHpeHen.
Jarapichi:iepOec KOHE HAKThI
KargalblHAAFbl  (QYHKIMOHAIIBI

AHAJIMTHUKAJIBIK  KO3KapacCThl on

elerineH OTKI3III, JKaJIIbI
TYKBIPBIM/IAMACBIH urepe;i.
Binikriniri: Beiine. MubekTuBTi,
CIOPDBEKHMBTI  JKOHE  OWEKTHUBTI
OeitHenep. beitnenep
KOMITO3ULIMSICHI. Kemmymenep
MeH OeWHenepmiH  JACKapTTHIK
KOOCUTIHIICIH MEHT epe/Ii.

Kysipetriairi: KoCi0H-

NEJaroruKajblK XOHC TYJIFAJIbIK
MacereIep i ey Jarasuiapsr /
3HaTh: TPUMEHEHHE  MeETOona
CIIEKTPAJIbHBIN aHaJu3
CaMOCOTIPSKEHHBIX  OMEepaTopoB
Ymenue: c €IMHBIX
(yHKIIMOHATbHO-aHATTMTHYECKIX
MO3UITU I MEPEOCMBICIIUTh
M3BECTHBIE €My B YaCTHBIX H
KOHKPETHBIX CIyJasX TTOHSTHS,
MIPUHIHAIIEL, (aKTBl ¥ YCBOUTH WX
HamboIee o0mmue

(hOpMYITHPOBKH.

HaBpiku: OTOOpaKeHUSIMH.
HHBEKTUBHBIM, CIOPBEKTUBHBIM H
OWBEKTUBHBIM  OTOOpaXCHUEM.
Komnosumusmu ~ 0TOOpa)keHusI.
JexapToBbIM NPOU3BE/ICHNEM
MHOKECTB M OTOOPayKEHUH.
Komnerenuusi: HaBBIKH
penIeHus npohecCHOHATBHO-

NEAArortdyCCKux M JIMYHOCTHBIX
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npoonem;

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

OmnepaTopIabIK
K03 GHUIMEHTTI
i depeHnman
BIK TeHZeYJIep/
Huddepenman
bHbIE YpaBHEHUS
c
OIepaTOPHBIMH
ko3 dunmeHra
mu / Differential
Equations with
Operator
Coeffisients

KII/
TK

OK
DT

DU
OK

DE
oC
530

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

IIpepexkBU3NTTEP:
MaTerpanapik
oriepaTopiap
TEOpHUSCHIHA KipicIie
IHocTpexkBuU3NTTEP
CHHTYISIPIIBI
ecenTepi MenryaiH
ACUMITOTHKAIBIK
amictepi/
IIpepexkBU3UTHI:
BBenenus B Teopuio
HWHTErpabHBIX
OIIepaTopoB

IMocTpexkBU3UTHI:
ACHMIITOTHYECKHE
METO/IbI PELICHUS
CHHTYJISIPHO-
BO3MYILEHHBIX
3amay/

MakcaTbl: JuddepeHiinaiabik
orepaTopiapAblH  HETisri  OeHHECiH IKoHe
0acTel  omicTepiH  KapacTelpa  OTBIPHII,
MaruCTpaHTTapAbI mudepeHImanapk

orepaTopiapAblH — HETi3ri
U7esIapbIMeH TaHBICTHIPY.
Ma3myHbI: Bbarnapnamara
KCHICTITIHACrT  KUCBIKTap  MEH  Oerrep
TEOPHSICHl  JKOHE  TOMOJOTHUSHBIH  HETI3Ti
TYCIHIKTEpl, KOIOSHHENIKTETI  TEH30PIBIK
Tannay, PUMaHABIK TeOMeTphs JIIEMEHTTEpI;
ChIpTKBI T depeHITranabIK TYpAEPAIH
Oacrankpl Teopusutapel eHemi. OCbIFaH oOpai,
0acTel MiHJIETiHE, TIOHHIH HETi3Ti TYCIHIKTEpiH
anry MYMKIHIIKTEpi JKOHE MarucTpaHTTapra
YHpeTy ®oHE YFBIH]IBIPY KaTaJlbl./

Henn: Ommpasice Ha METOABI M HATIIATHBIC
o0pa3sl  AudQepeHInaNbHBIX  OIEPaToOpOB,
BBECTH MAaruCTPaHTOB B 00JacTh OCHOBHBIX
MOHATHH ®W  waed  auddepeHInalbHbIX

YFBIMAApPHl  MEH

EBxnun

Binimi: i depeHIInaIIbIK
Teneysiep TEOPHACHIHBIH HETi3Ti
TYCiHITiH Oineni;

Jarapichbl:  TEHIOCYMIH  PETiH,
TEHICYJIep  KYHWECIHIH  pETiH
AHBIKTAMIbI; KA XKoHE JiepOec

HIENIIMIH Tababl;
BinikTigiri:uaTerpanmsr
KHCBIKTapIbl, aJFaIIKBI
WHTETpaJasl MEHTeperi.
Kysiperrianiri: o3 TIOH/TIK
caaceIH/Ia WHHOBAIIHSITBIK
KBI3METTI YUBIMIACTHIPY
JaFabLIaps /

3uanus: HccnenoBanue
CHEKTPaJIbHBIX  XapaKTEPUCTUK
JIUHEWHBIX OIIepPaToOpOB:
TEOMETPUH  CIIEKTpa U €ro

OCHOBHBIX YaCTEH, CIEKTpaIbHOU
KpPaTHOCTH, ACUMIITOTUKH
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Prerequisites:
Introduction to the
theory of integral
operators
Post-requisites:
Asymptotic methods
for solving singularly
perturbed problems

omepropoB. [Iporpamma BkiItodaer B cels
TCOPULO KPUBLIX n HOBerHOCTeﬁ B
IMPOCTPAHCTBE, TAK KW OCHOBHBIC [IOHATUS
TOIIOJIOI'HH, T eH30pHI;II7I aHaJInu3 Ha
MHOrooOpasusix,  9JJIEMEHThl  pPUMaHOBOH
TCOMCTpHUH, HayaJia TCOpUHn BHCIIHUX
T depeHIrnanbHBIX HOpM.

Conep:xkanue: Merton Dypre.
IIpeoOpazoBanue Dypbe. OOpaTHBIC 3aJauH.
Meron lanepkuna. Meron crnaboii
anmpokcumanuu. OnepaTopHblie 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.

COOCTBEHHBIX 3HAYCHU.
YMenus: PemaTth 3aJ1aud,
CBSI3aHHBIC c
TuQQepeHInaTbHBIMA
orepaTopaMHu.

HaBbiku: O ponu

I QepeHInaNbHBIX 0NepaTopoB
B 3agadax C€CTCCTBO3HAHUsA, O
COOCTBEHHBIX (DYHKIHAX
Komnerennus: HaBBIKU
OopraHusanuu I/IHHOBaHHOHHOﬁ
NeATeIIbHOCTH B cBOEH
npenMeTHoit obnactu /
Knowledge: Investigation of
spectral characteristics of linear
operators:  geometry of the
spectrum and its main parts,
spectral multiplicity, asymptotics
of eigenvalues.

Ability: to Solve problems related
to differential operators.

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

Komnman6ansr KIl/ | KS 45/0/ IIpepexBU3UTTEP: Makcartbl: Marucrpantrapra | bimimi: xait guddepernmanapk
MIeTTIK TK | hE 45/0/ OrmepaTopitapasIH muddepeHHaNIbK — TEHACYAEpIiH  HETI3Tl | TeHIeynep TEOPHUSICHIHBIH HEri3ri
ecenTep/ / /65/1 CIIEKTPAJIIBI TYCiHiKTepiH, AuddepeHnnanapK TeHaeyaep/ai | TYCIHITiH YHpeHesi.
[Ipuxmamabre PK 7,5/3 TEOPHSCHIHBIH IIeNTy JKOJAAPBIH XKOHE HEri3ri KarujgamapbH | JlaFabicbl:  TEHAEYAIH  PETiH,
KpaeBbIe Zl 7,5 AIIEMEHTTEp1 yiipery. TEHJIeY KYHeciHIH periH
3amaun/ AB MocTpexBU3NTTEP Ma3smynsbl: [3menmiagi GyHKINS KATHICTIAWTBIH | aHBIKTAIl, KAJIbl JKoHE jaepoOec
Applied VP Juccepranusibik g hepeHITnaIIbIK TEH/ICYTiH JKaNIbl | IIeNrM/IepiH TabaIbl.
Boundary 630 KyMmbic/ memriMia TalOy. bepinren wHykremeH eoteriH | BimikTimiri: OipKaIBITTHI
Value 6 IIpepekBU3UTHI: MHTErpaJIbIK KUCBIKTHL Oeutin airy. Toyencis | y3imiccizmikTi, WHTETPAIIIBIK
Problems DneMeHTHI alfHBIMaNbl KATHICTIAWTHIH JU((EepeHIInaNabIK | KHUCHIKTHI, WHTETPaIIbI
CHEKTPaTbHOMN TEHJICYiH JKaJINbI LIENTIMIH Taly. | MeHrepe/i.
TEOpUU ONEPATOPOB | AHBIMANbBLIAPHI axplpaTbuiaThiH | Ky3ipeTTiairi: FpuibIMu-3epTTEY
IlocTpeKBU3HTHI: muddepeHManIblK  TeHAeylep.  bIpTekTi | )KYMBICBIH  JKOCTapiay  JKoHe
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[uccepranuonnas
pabora/
Prerequisites:
Elements of the
spectral theory of
operators
Post-requisites:
Dissertation work

teHaeyaepai  menry. ChI3BIKTBI  TEHJCYIIH
xamnbl memimi. beprymnu  tenneyi. Tonbik
muddepeHmanael  TeHaeyiaep. MHTerpanibik
KOOGHTKII. N perTi TybIHIBIFA KATBICTHI
HICHIJIETIH  TeHJey. bipTekTi KanmbLiama
TEHJICYy. N-peTTi OIPTEKTI CBI3BIKTHI TEHACY
BiprekTi emec TeHAeyal  aHBIKTaJIMaraH
KO3 PUITMCHTTEp oiciMEH Iiemry. DUepiaiH
OipTeKTi CBI3BBIKTBI TeHJeysepi. CBI3BIKTHI
TEHJACYMIH periH TeMenaery. Kapamnaitbim
JmuddhepeHInaiIblK TeHACYJIePIiH HOPMaJIb/IbI
xyitenep. Tizoekren uHTerpanaay dmici /

Henb:dopmupoBanue y MarucTpaHTOB
3HAHUW TEPMHUHOJIOTMU U OCHOBHBIX IOHSATHUN
muddepeHInaibHbIX YpaBHEHUH, OCHOBHBIX
NPUHLIAIIOB U TOAXOJOB K  PEIICHHUIO
nuddepeHInaIbHbIX YpaBHEHHIA.
Conep:xkanue: Teopema Komm. 3agaga Komm.
Teopema CyIIeCTBOBaHUS U E€IWHCTBEHHOCTH
peuienus 3agaun Komm. YcnoBue Jlummmuia.

JuddepeHiuanbHble  ypaBHEHHsS  [IEPBOIO
TopsIJIKa, paspeleHHbIe OTHOCHUTEIBHO
MIPOU3BOIHOM. JIunelinbie
nuddepeHiuaibHbIe ypaBHEHUS n-oro

MOpSZIKA C TIPEMEHHBIMH KO3 (HHUIMEHTAMHU.
Jlunetinbie mudepeHnuanbable YpaBHEHUS C
MTOCTOSTHHBIMU KO3 UITEHTaMHU. Y paBHCHUS
Otinepa. PasHoctHbie ypaBHeHHS. CHCTEMBI
muddepeHmanbHbIX ypaBHeHHH. [lomoxkeHus
paBHOBECHSI. Knaccudukanms THIIOB
MOJIOKCHUI PABHOBECHS] aBTOHOMHBIX CHCTEM
TUHEWHBIX udQepeHInalbHbIX YpaBHEHUN
BTOpOro mopsiaka. OCHOBBI BapHAIUOHHOTO
ucuucieHus/

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.

JKy3ere achIpyJIbIH OJIIiCTepi MeEH
onmicHamanapbIH Oity /

3Hanusa: OCHOBHBIC IIOHATHUSA
TCOpUH OOBIKHOBEHHBIX
muddepeHInaibHbIX YpaBHEHUI.
YMmenusi: omnpenensaTb IMOPSIOK
YpaBHCHUSA, TMOPAAOK CUCTEMbI
YpaBHEHUH; HaXOOUTh oOIIee U
YacTHOE peLIeHus.
Hagpbiku: NIPOU3BOJILHBIMU
IIOCTOSAHHBIX, HUHTEIrpaIbHbIX
KPHUBBIX, IIEPBLEIX UHTErpaIax.
KOMHeTeHIII/Iﬂ: 3HaHUA
METOA0JIOTHUHN u METOINKHU
ITAaHUPOBAHUA U OCYIICCTBIICHUSA
Hay4YHO-MCCIIE/I0BATENbCKON
pabotsr /

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

Ability: to determine the order of
the equation, the order of the
system of equations; to find
General and particular solutions.
Skills: arbitrary constants, integral
curves, first integrals.
Competence: knowledge of
methodology and methods of
planning and implementation of
research work
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The theorem of existence and uniqueness of
solutions of the Cauchy problem. Lipschitz
condition. First order differential equations
resolved with respect to the derivative. Linear
differential equations of n-th order with
variable coefficients. Linear differential
equations with constant coefficients. Euler
equation. Difference equation. Differential
equations  system.  Equilibrium  position.
Classification of types of equilibrium positions
of Autonomous systems of linear differential
equations of the second order. The foundations
of the calculus of variations.

MM 1.3
3amaHayH
MaTeMarHKaH
BIH
ACHMITTOTHKA
JIBIK
Macenenepi/A
CHMIITOTHYEC
Kue
MPOOIIEMBI
COBPEMEHHOI
MaTeMaTHKH/
Asymptotic
Problems of
Modern
Mathematics

[erTik
ecenrtep/i
HICTIYIiH
3aMaHayu
CaHJIbIK
omicrepi/
CoBpeMeHHbIE
YUCJICHHBIC
METOAbI
peleHus
KpaeBbIX 3ajia4 /
Modern
Numerical
Methods for
Solving
Boundary Value
Problems

KIl/
TK

Sh
ES
hz
SA

SC
hM
RK
Z/
MN
MS
BV

630

45/0/
45/0/
/165/1
7,513
7,5

IIpepexBu3uTTep:
DyHKIMOHAJIbI-
b depeHInaIbIK
oreparopJiap
TEOpHsIChIHA Kipiciie
IHocTpexBU3NTTEP
JuccepraiusiibiK
KyMBbIc/

IIpepekBU3NTHI:
BBenenue B Teopuio
(hyHKITOHATBHO-
muddepeHInaTbHBIX
OIepaTopoB
ITocTpekBU3UTHI
Hucceprannonnas
pabora/

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

Makcarhbl: "MaTeMaTHKaJIbIK (usuka
eCenTepid MICMIY/IiH CaHABIK 9aicTepi” MoHIH
OKBITYJIBIH MAaKCaThl €CElTey MaTeMaTHKaChl
eceOiH memyaiH 3GQEeKTiI  anropuTMIepiH
Taly YIIiH Ke3eKTI MHTYUIIHSIHBI OHJEY OOJBIT
TaOBUIA B CoHbIMEH Karap,
MaruCTpaHTTAPABl €CENTIH CaHIBIK IICHIIMiH
PaIMOHANIBIK CTPATETHsl HETI3IHACTI CaHIIBIK
aNTOPUTMICPII KYpY MIPUHITATITEPIMEH
TaHBICTHIPY.

Ma3smyHbl: MaTeMaTHKanbK  (DU3UKAHBIH
Heri3ri  ecentepi. ['mmepOomanblk — THITI
TEHJEYJIep YIIiH albIPIMIBUIBIK CXEMaTaphl.
OJUIANITAKATBIK ~ TUOTI  TEHAEyNep  YIIiH
aWBIPEIMABLIBIK ~ cXeManaphl.  [lapabomaibik
TUNTI  TEHAEYNepi YIIiH  albIPBIMABLIBIK
cxeMaJsaphbl. Bapuanusisig KOHE
aWBIPBIMIBUIBIK ~ BapHALMSIIBIK  QICTEpi.
WHTerpanaplk TeHAeylepai ey CaHAbIK
smicrepi./

Henn: sBisercs BbIpabOTKa HEOOXOAUMOI
WHTYUIIUU JIIS HaXOXKAEHUS A(P(PEeKTUBHBIX
aJTOPUTMOB PEIIeHUS 3a]1a4 BBIYMCIIUTEIBHOM
MaTEeMAaTHKH, a  TaKke  I03HAKOMHTH
MarvucTpaHTOB C TMPHHIHAIAMH [TOCTPOSHHS
YHUCIICHHBIX aJTOPUTMOB, HA OCHOBE KOTOPBIX

Binimi:
(U3UKaHBIH
HIeKapabiK

MaTEeMaTUKAJIBIK
HEri3ri  TeHJeYiH,
KoHE  OacTamKel
IapTTap.IbIH Oepiny
EPEeKILEeTIKTepl, MaTeMaTHKAJIBIK
¢u3MKa  TeHJAEYJepiH  IIelry
omicrepi, jmepbec  TYBIHIBLIBI
muddepeHInaIablK  TeHACYIep i
11(S113% SIiCTepiH oiremi.
Jlarapichbl: KMHAKTBUIBIK
OOJIBICHIHBIH aHBIKTAMachl JKOHE
MaTEeMAaTHUKAIBIK ¢uznka
TEH/ICYiHIH TYPaKTHUTBIFBIH
3epTTCH L.

BinikTimiri: MaTeMaTHKAJBIK
¢u3nka TeHAeyli MeH xyienepai
IIemrin, 3epTTey  YIIiH  OCHI
OlTiMIepiH KOJIAHBIIL, M®T
menry OapbICBIHIA Taljay JXoHe
KOPBITBIH B JKacarl, MOT
IIenryre CaHIBIK SIICTI KOIJaHy
apKpUTBI  KATEJKTI aHBIKTay/Ibl
MeHTepe]Ii.

Kysiperriniri: fbulbIMU-3€pTTEY
JKYMBICBIH ~ JKOCITIapiay  JKoHE
JKY3€re achIpyJIbIH OJiCTepi MeH
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OCYIICCTBJIACTCA Hauboee panroHaJIbHaA
CTpaTerus YUCJICHHOI'O peaICHuA 3aJad.
Conep:xkanue: OcCHOBHBIC 3a1auu
MaTeMaTH4YEeCKON (1)I/I3I/IKI/I. Pa3nocTHbIE CXEMBI
JUIs  ypaBHEHUH Mapa0oJMYecKoro  THIIA.
PaznoctHbIE CXCMBI JUIs YPaBHEHHI
FI/IHCp6OJII/I‘IeCKOFO THUna. Pa3HOCTHBIE CXEMBI
JUJIA ypaBHeHI/Iﬁ SJUTAIITUYCCKOI'O THUIIA.
BapI/IaLII/IOHHI)IC U BapuallMOHHO Pa3HOCTHBIC
METOBI. YucieHusle METOAbI peuICHuA
UHTErpabHbIX YpaBHEHHIA /

Purpose: to develop the necessary intuition to
find effective algorithms for solving problems
of computational mathematics, as well as to
acquaint undergraduates with the principles of
numerical algorithms, on the basis of which
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.

onmicHamanapbiH Oty /

3HaHHUsA: OCHOBHEBIE YpaBHCHUA
MaTeMaTUYECKOU ¢$uzukwy,
0CO0OEHHOCTH 3alaHus I'PpaHUYIHBIX
U Ha4dYaJIbHBIX yCHOBI/II\/'I, MCETOAbI
pelieHus YPaBHEHUI Mar.
¢bu3uky, METOBl  pelIeHus
T epeHIuaNbHBIX  yPaBHEHHUH
B YaCTHBIX IMPOU3BOAHBIX.
YMmenus: omnpeneneHne 0067acTb
CXOAUMOCTH u HUCCICA0BaAHHUEC
YCTOWUYUBOCTH YpaBHEHUI
MaTeMaTU4YeCKOi ¢buznkn.
Hagbiku: 3HAHUSAMU pu
HUCCIICAOBAHNN u peUICHNU
KOHKPETHBIX OOBIKHOBEHHBIX
T pepeHInaNbHBIX  ypaBHEHUI
U CHUCTEM, BCTpPCUAIOUINXCA B
Pa3IUYHBIX o0acTsIx
€CTCCTBO3HAHUsI, M C IIOMOIIBIO
3THUX 3HAHUU ONpeNIEeTUTh
IOrp€uIHOCTHU IIPUMECHACMBIX
YUCJIICHHBIX METOAOB PCIICHUA
Kpac€BbBIX 3a1a4.

Komnerenuus: 3HaHUA
METOJ0JI0THH " METOIUKH
IJIaHUPOBaHUS U OCYHICCTBJICHUSA
Hay4HO-UCCIIEA0BATEIbCKON
paborsr /

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
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mathematical physics.

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

Jlamac
TYpJIEHIIpYi
’KOHE OHBIH
KOJIIAHBLTYbI/
[Ipeobpa3oBanu
e Jlanutaca u ero
npUMeHeHue /
Laplace
Transformation
and Their
Application

LT
OK

PL
EP

LT
TA
530

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

IIpepexBu3utTep:
MaTEMaTHKAJIBIK
Tajnaay,

b depeHInaIbIK
TEHJEY,
MaTEMaTHKAJIBIK
(dhuzuKa TeHaeyepi,
CBI3BIKTHI
WHTETPAIBIK
TEeHACYIEP Il MIeNTy
omicrepi
ITocTpexBuU3UTTEP:
FBIIBIMU 3€PTTEY
KYMBICHI/

IIpepexkBU3UTHI:
MaTeMaTUYECKUU
aHam3,
muddhepeHnaibHbIe
ypaBHEHUS,
ypaBHEHUS
MaTeMaTH4YeCKOI

Makcarbl: JIOKTOPaHTKa MHTETpaAbIK
TYPJICHIIpYJIEp JKOHE OJNapJblH KOJNJIAHBLTYBI
MIOHIHIH HETI3r1 YFBIMJIAPBIH JKOHE OJlap/Ibl
HICHIY/iH Heri3ri oJiCTepiH JKyHem Typle
TYCIH/IPY, KOJJIAHBUIYBl KOHIHJE IaFIbIHBI

KaJIBIITACTBIPY OOJIBIIT TaOBLIa b
HHTErpanapk TYPICHAIPYIEPIIH
b depeHInaIIbIK TeHaeyJIep i KOHE
mubdepeHManablK — TEHIASYIep  KYHeciH
HIenryre KOJITAHBLTYBI. WuTerpanpik
TYPICHAIPYJIEPIIH  SOPOCBI  OpaM  TEKTeC
BoasTeppaHbig 2-TeKTi WHTETPaIIBIK
TEeHJAEyiH JkoHe BombreppaHblH  2-TEKTi

UHTETPAIIBIK TEHJCYJIEp KYHEeciH Imemryre
KOIIaHbLTYBL. Jlammac TypieHipyi ®oHe OHBIH
UHTETPO- audepeHnanaslk TeHIeYIepai
renry./

[enb: MOKTOpAHTY JaTh OCHOBHBIC TIOHSITHS U
METOJbI HMX pEHICHUS M0 «HUHTErPalbHbIM
npeoOpa3oBaHUsAM W WX MPUMCHCHHUSIMY» -
chOpMHUPOBATH MPEICTABICHUE O MPUMCHEHUU
METOJIOB HHTErPAIBHOIO MPeodpa3oBaHUs PU

- MHTErpaIbIK TYPJCHIIpyJep
OOMBIHIIA >XKaHA MAaTEMAaTHUKAJIbBIK
OuTiM ajanapl, JaFablIaHy JKOHE
ojapibl  Kaciou KBbI3METIHJIE
KOJIIaHAaIbI;

- HMHTErpaJIabIK TYpJCHIIpyiepre
OepiIreH  ecenTepAi  IIBIFapy
OapbpICBIHIA OHIBI  KYHEIeH/I,
OHBIH TIOPMEHAUIITIH apTTHIpyFa
KaKETTI ofiCTEep Il KOIIaHAaIbl;

- 3epPTTEYIILTIK KBI3METTI
TaOBICTHI ICKE aChIPAIBI;

- HMHTETpaIbIK TYPICHIIpyIep
MOCENeciH IIemeSi JIOTHKAIBIK
’KOHE ChIHH OWJIayFa KOJNJaHabL./

- CrocoOHOCTh YUUTHCH,
MpuoOpeTaTh  HOBBIE  3HAHWS,
YMEHHS 1O  HWHTErpajbHBIM
peoOpa3oBaHMsIM u
UCIIOIb30BATh uX B
npodeCCHOHATBHON
JeATeITbHOCTH;

(hm3uKH, METOBI peIleHNN TPUKIAAHBIX 3a/a4; HAy4YUTh | - CIIOCOOHOCTh K TPUMEHEHUIO
pelIeHys JTUHENHBIX | JIOKTOPAHTOB  NPHMEHATh  TEOPETHYECKHE | JOTHYECKOr0 M KPUTHYECKOrO
WHTETPATBEHBIX 3HAaHWUS 0 MaTEeMaTHKe JUIS PelIeHHs 3a7ad | MBIIUICHUS JUIS perreHus
ypaBHEHUI pod)eCCHOHATBHOMN e TENLHOCTH./ podIeMm;
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ITocTpekBU3UTHI:
HAY4HO —
uccre10BaIebCKas
pabora/

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

Purpose: to give the doctoral student the basic
concepts and methods of their solutions for

"integral transformations and their
applications” - to form an idea of the
application of  methods of integral

transformation in solving applied problems; -
to teach doctoral students to apply theoretical
knowledge in mathematics to solve problems
of professional activity.

- CIIOCOOHOCTh K MPHUMEHEHHUIO

npo(eCCHOHANBHBIX ~3HAHUN |
YMEHHH Ha MPAKTUKE;

- OCO3HAaBaTh  COLMAJBHYIO
3HAYMUMOCTh  CBoeil  Oynymiei
npodeccur, HMMEThb  BBICOKYIO
MOTHMBAIllMI0 K  BBINOJHECHHIO
npoheCCHOHATBHON

eITENbHOCTH./

- ability to learn, acquire new
knowledge and skills in integral
transformations and use them in
professional  activities; - the
ability to use logical and critical
thinking to solve problems; -
ability to apply professional
knowledge and skills in practice; -
to be aware of the social
significance  of their future
profession, to be highly motivated
to perform professional activities

CUHTYIAPITBI-
TOJKBITBUTFAH
ecenTepi
ey TiH
ACHMITTOTHKAIT
BIK oficTepi/
AcuMIiToTHdec
KHE€ METOIbI
peleHus
CUHTYJISIPHO-
BO3MYIIICHHBIX
3amad/
Asymptotic
Methods for
Solving
Singular-
Perturbation
Problems

KII/
TK

ST
ES
hA
Al
AM
RS
VZ

AM
SS
PP
530

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

IIpepexkBU3NTTEP:
Kommekcri
TaJayIbIH
ACTUITOTHKAIBIK
amicTepi.
ITocTpexkBU3UTTEP
JuccepranusiibiK
KyMBbIc/
IIpepexkBU3UTHI:
AcCCHMITOTUYECKHE
METO/TBI
KOMILUIEKCHOTO
aHam3a.
IMocTpexkBU3UTHI
Jucceprannonnas
pabora/
Prerequisites:
Asymptotic methods

IMounin MAaKCaThl: Juddepennmanbik
orepaTopiapiblH Herisri OelHeciH jXoHe OacThl
SJiCTEepiH KapacThipa OTBIPBIN, MarkuCTPaHTTap/b
muddepeHnmanapIK  oneparopiapiblH  Herisri
YFBIMIIAPBI MEH HIESUTaPBIMEH TAHBICTBIPY.

Masmynsbi: barnapnamara EBkinp keHictirinzaeri

KUCBIKTap  MEH  OeTTep  TEOpHACHl  JKOHE
TOIOJIOTUSTHBIH Heri3ri TYCIHIKTEPI,
KOIMOEWHEIKTerl TeH30pJIbIK Taljay, PUMaHIBIK
TEOMETPHs SJIEMEHTTED]; ChIpTKBI
T pepeHITHATIBIK TYpIEpIiH OacTanksl
Teopmsuiapel  eHemi. OcplFaH  opail,  0acTeI
MiHAETIHEe, TIOHHIH HETi3ri TYCIHIKTEepiH amry

MYMKIHIIKTEpl KOHE MaruCTpaHTTapra
JKOHE YFBIHABIPY KaTabl./

Heap: Onmpasich Ha METOIBI W HATIISTHBIE 00pa3bI
Qg depeHIraTbHBIX OIIepaTopOB, BBECTH
MAarucTpaHToB B 0OJIACTh OCHOBHBIX IIOHATHH |
uneit muddepeHnmambHbIX ormepropos. [Iporpamma
BKJIIOYAET B ce0sl TEOPUIO KPUBBIX M IIOBEPXHOCTEH

y#pery

Binimi: i depeHIInaIIbIK
Teneysiep TEOPHSICHIHBIH HETi3Ti
TYCIHITiH Oineni;

Jarapichl:  TEHACYIIH  pETiH,
TEHJEylep  JKYHEeCiHIH  periH
AHBIKTA JIbI; JKANIIBI XKOHE JiepOec

HIENIIMIH Tababl;
BinikTigiri:uaTerpanmsr
KUCBIKTapIbl, AJIFaILIKBI
WHTErpaisl MEHI€pei.
Kysiperrianiri: OKy-TopOue
JKYMBICBIHBIH yaepici MeH
HOTIDKENepiH Tangay, Oaramay
XKoHe Ty3ere Oity /

3HaHuA: UccnenoBanue
CHEKTPAJIBHBIX  XapaKTEPUCTHUK
JTMHEHHBIX OIIEpaTOpPOB:
TEOMETPUH  CHEKTpa M €ro
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of complex analysis.
Post-requisites:
Dissertation work

B NOPOCTPAHCTBC, TaK W OCHOBHBIC ITOHATHUA
TOITOJIOT'HH, TeH30pHLII7[ aHaJIU3 Ha MHOFOO6pa3I/IHX,
JJIEMCHTBI pHMaHOBOfI TeoOMETpUM, HavdaJla TCOpHUU
BHEITHUX AU PepeHITNATBLHBIX (opM.
Conep:xxanue: Metog @Dypee. I[IpeoOpasoBanue
®ypee. OOpatHbie 3amaun. Meron [ anepkuna.
Meron cnaboii anmpokcumarmu. OriepaTopHbIe
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.

OCHOBHBIX YaCTEW, CIIEKTPaJbHOU

KpPaTHOCTH, ACUMIITOTHKHU
COOCTBEHHBIX 3HAYCHU.
YMenusn: Pemate 3a71a4H,
CBSI3aHHBIC c
T epeHTuaIbHBIMA
orepaTopaMH.

HaBbiku: O ponu

I QepeHInaNbHBIX 0NepaTopoB
B 33JadaX €CTECTBO3HAHHSA; O
COOCTBEHHBIX (DYHKIIUSIX.

Komnerenmus: YMEHUS
aHAJM3UpPOBaTh, OICHUBATH U
KOPPEKTHPOBaThH  MpOIEecC |
pe3ynbTat yaeOHO-

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

Ability: to Solve problems related
to differential operators.

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

Dnpaiizep / Dasaiizep / Adviser Typewsiakynosa D.A. [ Typceiakysiosa D.A. / Tursynkulova E.A
Kadenpa menrepyurici/ 3aBenyrommii kadenpoii/ Head of Department Anmp6aes H.K./ Amup6aes H.K./ Ashirbaev N. K.

JXorapsl Mmekren nekanbl/ Jlekan Beicuiei mkoibl/The Dean of the graduate school ManausipoB H.K./ Mamuspos H.K./ Madiarov N. K.

XXOOKBBU aupextopeinsin M.a./ .o. mupekropa UITO/Acting Director of the IPE Emubaera I'.1./ Enmu6aesa I'.11./ Elibaeva G.I.

Keuaiciagi/CoriacoBano/ Agreed:

TK mupexropsl/ upexrop OP / Director RO boubicOek A. / bonbicoek A./ A. Bolysbek

1. «KaparbuisiCTaHy-TEXHUKAJIBIK FHUIBIMAAPHD) FEUILIMUA-3€PTTEY HHCTUTYTHI QUPEKTOPHI / JINPEKTOP HAYIHO-HUCCIIEN0BATEILCKOTO HHCTHTYTA
«EctectBenno-Texuuueckux Hayk» / Director of the Research Institute of «Natural Technical Sciences» Animenos XK.T./
Aiimenos XK. T./ Aymenov Zh.T.

2. OKMITY 6ackapma mymieci — FpUTbIMU 5KYMBICTAp jKOHE HHHOBanusuIap skoHingeri mpopektop / HAO IOxuo-KazaxcTaHckuii roCyaapcTBEHHBIH
nemarorunueckuii yuuepcureT Unen Ipasnenus - [Ipopekrop mo Hayunoit padote u manoBanusm / NJSC South Kazakhstan state pedagogical university,

Republic of Kazakhstan Member of the Board - Vice-Rector for Scientific Work and Innovations Kepim6ekos E.P./ Kepumbekos E.P./
Kerimbekov E.R.

3. Akagemuk ©.KyarOekoB aTbiHIarbl XalIbIKTap JOCTHIFbI YHUBEPCUTETIHIH FHUIBIM JKOHE HHHOBAIMSIIBIK )KYMbIC OOMBIHIIIA IPOPEKTOP OpbIHOacapsl / 3am

IIPOPEKTOPA 110 HAYKE M HHHOBAIIMOHHBIM TEXHOJIOTHsIM YHHUBepcuTeTa Jpy:x0bl Hapo1oB uMeHu akanemuka A.Kyar6Gekosa / Vice-Rector for Science and
Innovative Technologies of the Peoples' Friendship University named after Academician A. Kuatbekov Axpr1oaes M.I./
Axsii6aes M.I../ Akylbayev M.I.
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