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Ne | TouniH mukii ITonninarays / Kpemur / Kpickana aHHOTanusy/ IpepexBr3uTTEp/
/
Lnxn
JIMC HILTHHEI Haspanue muerpmmaner /| Kpear / Kparkas annoTamus / IIpepexBu3uTEHY/
/
Cycle of the Name of the course Credit Annotation Prerequisites
course

1 cemectp /1 cemecTp / Semester 1

KOO xomnonenti / BY3oscknii komnonent / University component

1 | BITXKOOK | AHamuTukambl ) . MexTen MaTeMaTHKACKI
BJ1 BK K byn xypcrel OKplI-yiipeHy OapbiCBIHIA CTYIEHTTEp BEKTOpJap, - N
TeoMeTpHsL G - : KOJIBHBIA KypC
P KOOP/JMHATAJIBIK XKYyienep, eKiHII peTTi KHCHIKTap MeH OeTTep CHSKTHI yP
BD UC Ananurnyeckas i 5 MaTEMAaTHKH
AQHAIMTHKAJIBIK TCOMETPUSHBIH HEri3ri YFbIMJIADBIMEH TaHBICHIII, .
reOMETpHS : School Mathematics
: TCOPHUSUIBIK JKOHE KoJjaHOausl Macenenepil MIemy JaFabLIapbiH
Analytic Geometry

MeHrepe/i.

B npornecce usyuenuss nanHoro kypca, o0ydarommpecs 3HAKOMATCS ©
TAKHMH OCHOBHBLIMH IOHATHSMH aHAJMTHYCCKOH TEOMETPHH, Kak
BEKTOPBI, KOOPJMHATHASI CUCTEMA, KPHBBIC M TOBEPXHOCTH BTOPOIO
HOPSIJIKA, a TAK)KE OBJIAJIEBAIOT HABBIKAMH PELICHHS
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TECOPCTUYCCKUX U IMPUKIAJHBIX 3a1a4.

In the process of studying this course, students learn about such basic
concepts of analytical geometry as vectors, coordinate systems, curves and
surfaces of the second order, and also master the skills of solving
theoretical and applied problems.

2 cemectp / 2 cemecTp / Semester 2

KOO xkomnounenri / BY3oBckuii komnonent / University component

2 | BIT JKOOK
B/ BK
BD UC

Anrebpa |
Anreopa |
Algebra |

5

Bys1 KypcThl OKBIN-yiipeHy OapbIChIHAA CTYIEHTTEp TPYIIa; CAKHHA; epic
YFBIMBI, KOMILJIEKC CaHIap, MaTpHIAIap, aHBIKTAyBIIITAp, KEpl MaTpHIIa,
['ayce omici, Kpamep omici. Kenmymenikrep yFbIMIApbIMEH TaHBICHIIT
MEHrepenai. AJIBIHFaH OUTIM 5SKOHOMHMKAa MEH (PU3MKaHBIH €CeNTepiH
IIeNIyre, COHBIMEH Karap ©Oacka MaTeMaTUKAJIBIK IMOHAEPAl OKBII
MCHI'CPYI'C KaKCT.

B mpouecce u3yueHuss JaHHOrO Kypca oOydaroliuecs 3HAKOMATCA C
TaKMMHU OCHOBHBIMH ITOHATUAMHU, KAK I'PYIIIIA, KOJbIO, IT0JIC, KOMIIJICKCHBIC
YHuCiia, MaTpUIlbl, OIpeaenuTenu, obOpaTHas Marpuna, meron [aycca,
IIpaBUJIO KpaMepa, MHOT'OYJICHBI. HOJ’Iy‘IeHHHe 3HaHUA IMPUMCHAIOTCA IJIA
peIICHUA S3KOHOMHNYECCKUX U (1)I/ISI/I‘~IGCKI/IX 3a1a4, a TakK K€ IJId U3YUCHUA
APYrux MaTeMaTUICCKUX NUCHUILIINH.

In the process of studying this course, students learn about such basic
concepts of a group, a ring, a field, complex numbers, watrices,
determinants, the inverse matrix, matrix equations, the Gauss method,
Gramer's rule, polynomials. The acquired knowledge is used to solve
economic and physical problems, as well as to study other mathematical
disciplines.

MexTen
MaTeMaTHKAaChI
[IIxonpHBIN KypC
MaTeMaTHuKH
School Mathematics

3 | BIT )KOOK
BJI BK
BD UC

MaremaTnkainIK
tannay-|
MaremaTtnuecKknit
aHamnu3-|

Mathematical analysis-I

Kypc keneci GenmimuaepieH Typajabl: JIOTHKA JIEMEHTTEPl, JKUBIH, HAKTHI
CaHJlap aKCHOMasaphl oHE OJIApJbIH Callapbl, CaHJBIK JKUBIHIAP *KOHE
oJlapJbIH KacuerTepi, 0ip alHbIManbl QyHKUUsIAp, TI30EKTEp, IIEHEIreH
JKOHE IICHEIMETeH Ti30ekTep, Ti30eKTiH IIeri, Ti30ekenep xoHe aepbec
meKTep, QYHKIUSHBIH MIET1 JKOHE KacHUeTTepl, Tamalia IMeKTep, HaKThI
MOHJII (YHKUHUSHBIH Op HYKT€ MaHAWbIHIAFbl KYPBUIBICHI, (DYHKIUSHBIH
y3uricci3airi, y3utyl, Oip adHbIManbl (QYHKUMSHBIH JuddepeHIHanabK
ecenteyi, Telnop ¢opmynacel, auddepeHran, QYHKUUSHBL 3epTTey
OaphICHIHIA TYBIHJIBIHBI KOJJIAHY.

MexTen
MaTeMaTUKaChI
[IIxonpHBIN KypC
MaTeMaTUuKU
School Mathematics
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Kpr COCTOMT M3 CICAYIOHIUX pasaciioB: akCoMa ﬂeﬁCTBHTeHBHLIX YHCeIl
U UX CJICACTBUsA, YHCIIOBBIC MHOXCCTBA U UX CBOﬁCTBa, QJIEMCHTHI JIOTUKH,
MHOXECTBO, (bYHKI_II/II/I OI[HOI71 nepeMeHHoﬁ, IMOCJICA0BATCIIbHOCTHU, ITPECACII
IoCJICA0BaTCIIbHOCTH, OrpaHU4YCHHBIC u HCOTPaHNYCHHLIC
IMOCJICA0OBATCIIbHOCTHU, ITOAIIOCICAOBATCIIbHOCTH W YaCTHUYHBIC IIPEACIIBI,
obmiee ompeneneHue npenena GyHKIUA U UX CBONCTBA, HEMPEPHIBHOCTH
GyHKIMHM, Pa3pbIBHOCTh, AuddEepeHInaTbHOe HCUUCICHUE (QYHKIIUN
onHo#l mepemenHol, (opmyna Teiopa, mnuddepeniuman npuMeHEeHUE
HpOHSBO,[[HOfI B UCCJICAOBAHUM IIOBCACHUA (bYHKI_II/II/I.

The course consists of the following sections: the axiom of real numbers
and their consequences, numerical sets and their properties, logic elements,
sets, functions of one variable, sequences, limit of a sequence, bounded and
unlimited sequences, subsequences and partial limits, general definition of
the limit of a function and their properties, continuity of a function,
discontinuity, differential calculus of a function of one variable, Taylor
formula, differential application of a derivative in the study of the behavior
of a function.

3 cemectp / 3cemecTp / Semester 3 '

KOO komnonenti / BY3oBcknii komnonent / University component

4 | BI1 KOOK
BJI BK
BD UC

MaremaTukainIK
tanpay I
Marematnaeckuii
anamu3s 11

Mathematical analysis
|

8

KapacTeIpputaThIH ~ TaKbIPBINITAp:  aHBIKTAJIMaFraH HMHTETpal, Puman
MHTErpajibl JKOHE OHBIH KacHeTTepl, T'€OMETPUSJIBIK >KOHE (PHU3UKAIIBIK
KOJIJaHbICTAphI, KybIKTan ecentey, R" kewnictiri, R"-neri Tiz6exrep MeH
byHKLUsIap, OJMapAbIH MIEKTepl, QYHKIUSHBIH Y3UTiCCI3AIr, (QYHKIUSIHBIH
mubdepeHnranganybl, OarbIT OOWMBIHINA TYBIHIBI, TPATUEHT, Kol
ailHpIManel  (QYHKOMSHBIH ~ 9KcTpeMyMbl.  [IoHIHIH — 2JeMeHTTepi
HKOHOMHMKA/Ia, MEXaHWKa/na, TEXHUKaaa, T.C.c. Oacka Ja KeITereH
cajlanap/ia TybIHIAWThIH MoceseNep/ai ey OapbIChIHIa KOJIAAHbLIa b

Kypc mpeanomaraer wusydeHHe CIEAYIOIIUX TEM: HEONpPeaeTeHHbINA
UHTErpaji, uHTerpan PumaHa W HMX CBOHCTBA, TIE€OMETPUYECKHE U
bu3nveckne MPHUIOKEHUS, MPHOIIKEHHBIE BBIYHUCICHUS, MPOCTPAHCTBO
R", mocnenosarensHOCTH U (YHKIMH, UX Tpeaensl B R, HenmpepblBHOCT
byukuy,  auddepeHuupyeMocTb  (QYHKIMHM,  NPOU3BOJAHAA IO
HaMpaBJICHUIO, TPAJAUEHT, SKCTpEeMyM (YHKIHMM MHOTHX MEPEMEHHBIX.
DJeMeHThl JWCHUIUIMHBL UCTONB3YIOTCS TIPU  PEIICHWH TpoOlIeMm,

MaTteMaTHUKaJIbIK
tannay-|
Maremarnueckui
aHaims-|
Mathematical
analysis-I
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BO3HHUKAIOMIUX B DKOHOMHUKE, MEXaHHUKE, TEXHUKE U JIP.

The course involves the study of the following topics: indefinite integral,
Riemann integral and their properties, geometric and physical applications,
approximate calculations, the space Rn, sequences and functions, their
limits in Rn, continuity of a function, differentiability of a function,
directional derivative, gradient, extremum of many functions variables.
Elements of the discipline are used for solving problems that arise in
economics, mechanics, technology, etc.

5 | BI1 JKOOK
BJl BK
BD UC

Anreopa |l
Axnrebpa Il
Algebra Il

ChIBBIKTBIK KeHICTIKTep. ChI3BIKTHIK KEHICTIKTIH 0a3achl. Ik KeHICTIKTED.
CpBBIKTHIK  TypiieHAipyaep. CBI3BIKTBIK TYPJISHAIPYAIH SIPOCHI MEH
OecitHeci. MlHBapuaHTTI 1IKI KeHICTIKTEep. HHUIIBIIOTEHTTI oHE >KapThLIal
xail Typaeruaipynep. Marpunansie JKopaan KaneimTsel Gpopmacel. EBkima
JKoHe yHHUTap KeHicTikTep. OproroHanasl TypiaeHaipynep. CUMMETPHSIIBIK
typaeraipynep. [omspisl xikTey. KBanparTeik ¢popmaap.

Jluneitnbie MIPOCTPAHCTBA. baza JUHEHHOTO POCTPAHCTBA.
[ToanpoctpancTsa. JIuneitnsie npeodpazoBanus. O0pa3 u s,APO JIMHEHHOTO
npeoOpazoBanusa. VHBapHaHTHBIE TOANPOCTpaHCTBA. HUNBMOTEHTHBIE U
noJiynpocteie  npeoOpazoBanusa. JKopnaHoBa HopMaibHas — (opma
MaTpullbl. EBKIWAOBEI W yHUTapHbIE NpOCTpaHCTBA. (OpTOroHaIbHBIC
npeoOpazoBanua.  Cummerpuueckue  mnpeoOpazoBanusd.  [lomsipHoe
paznoxenue. KBaapaTtuansie GopMBblI.

Linear spaces. The base of linear space. Subspaces. Linear transformations.
Image and the kernel of a linear transformation. Invariant subspaces.
Nilpotent and semisimple transformations. Jordan normal form of the
matrix. Euclidean and unitary spaces. Orthogonal transformations.
Symmetric transformations. Polar decomposition. Quadratic forms.

Anrebpa |
Anrebpa |
Algebra |

6 | BIT1 JKOOK
B/ BK
BD UC

C++ TiAIHAE
Oarnmapiamainay
[TporpamMmmupoBanue Ha
s3bike C++
Programming in C ++

C ++ rininge 6armapnamanay moHi C ++ MplcanbiHaa 00BEKTiII-OaFraapbl
nporpaMManay HETi3/IepiH KapaTbUIBICTaHy FBUTBIMIAPBIHBIH
MaTeMaTHKAIBIK ~ JKOHE  KOMIIBIOTEpPNIK  MOJENbIACY  QIICTepiH
OarmapiiaMalibIK KaMTaMachl3 €Tyl €HT13y Kypajbl PEeTiHAEe KapacThIpyFa
apHanraH. [loHai okpin-yiipeHy OapeicbiHna cryneHtrep C ++ TuTiHIH
Heri3ri TYCIHIKTEpl MEH CHHTaKCHUCIH, TUIJIH HEri3ri oObeKTuiepli MeH
KYpbUIBIMIAPbIH aHBIKTAY oNiCTepiH, 00BEKT1ITi-0aFbITTATIFAaH
Oargapiamaniay TEXHOJIOTHUACHIH JKOHE KoJijaHOanbl Oarjapiamanap

WNudopmaruka
Nudopmartuka
Computer Science
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a3ipJey dicTepiH YHpeHe/Il.

Jucnumuimna «IIporpammupoBanue Ha si3bike C++» npeaHasHaueHa Jis
HU3Yy4YCHUS OCHOB 06”[;eKTHO-OpI/IeHTI/IpOBaHHOFO IMporpaMMupoOBaHusA Ha
npumepe sa3plka C++, Kak MHCTPYMEHTAa NPOrpaMMHOM peaau3alnuu
MCETOJOB MAaTEMAaTHYCCKOI'0 WM KOMIIBIOTCPHOI'O MOACIHUPOBAHUA 3aKOHOB
ecTecTBOo3HaHusA. B nponecce N3ydCHus AUCHUIIMHBI CTYACHTBI U3Yy4YarOT
0a30BbLIE MHOHATHS U CHHTAKCUC S3bIKA C‘H‘, MCTOABI OHNPECACICHUA U
HUCITIOJIB30BaHUA OCHOBHBIX 06’beKTOB n KOHCprKL[I/Iﬁ SA3bIKa, TCXHOJIOI'NIO
00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS U MIPUEMBI pa3pabOTKH
MPUKIIATHBIX IIPOTPaMM.

Discipline «Programming in C ++» is designed to study the basics of
object-oriented programming using the example of C ++ as an instrument
for software implementation of the methods of mathematical and computer
modeling of the laws of natural science. In the process of studying the
discipline, students learn the basic concepts and syntax of the C ++
language, methods for determining and using the basic objects and
constructions of the language, the technology of object-oriented
programming, and the techniques for developing application programs.

7 | K11 KOOK
I1J1 BK
PD UC

JluckperTi mMaTemaTuka
JKOHE MaTEMaTHUKAJIbIK
JJOTUKA

JuckperHas
MareéMaTHuKa u
MareMaTn4deckada
JIOTHUKA

Discrete  Mathematics
and Mathematical logic

KypcTblH Ma3MyHBI )KUBIHAA TOTOJIOTUSHBI aHBIKTAY KOJIAPbIH 3€pTTEYTE,
1K1 JKUBIHJAPFa KATBICTHl HYKTEJIEP/l KIKTeyre OarbITTaslFaH; y3uiicci3
OeliHeneyal aHBIKTAy OAICTEpPIH MEHIepy, OJapAblH e3apa KapbIM-
KaTBIHACBIH O1Ty; TOTIOJNIOTHSIIBIK WHBAPUAHTTHI AHBIKTAY, KJIACCHUKAIBIK
TOMOJIOTUSIBIK ~ KemOeWHenepai  Oimy,  roMeoMophu3MIi  XoHE
TOTIOJIOTHSUTBIK MHBApUAHTTAp/bl TaiianaHa OTBIPBII, roMeoMopdu3mii
nonenaeyai Menrepy. Kypce TormosorusiHeIH HeTi3ri epesxesepiH TEOpUsIbIK
TYpFblaa  93ipieyre,  mpoOsieManapipl — IIEHIyJAeri  MpaKTHKaIbIK
JaFbUIAp/Ibl UTepYyTe apHaJIFaH.

Conepxanue Kypca HAImpaBICHO HA M3Y4YEHUS CIIOCOOOB 3aJaHMs
TOTIOJIOTUM Ha MHOXECTBE, KJIACCU(UKALUIO TOYEK OTHOCUTEIIBHO
IOJIMHOKECTBA; OBJAJICHUE CIOCOOAMHU OINpENeNeHUs HENpPEphIBHOTO
0TOOpa)keHMsI, UX CBS3b; OIpPEJEIIEHUE TOIMOJOTHYECKUX WHBAPUAHTOB,
3HaHWE KJIACCHYECKHX TOMOJOTHYECKHX MHOTr0o0Opasuii, OBiaJeHNE
JI0Ka3aTeIbCTBOM TOMEOMOP(HOCTH M HEroMEOMOP(GHOCTH C MOMOILBIO
TOTIOJIOTUYECKUX MHBAapHaHTOB. Kypc mpenHa3sHaueH JUisi TEOPETHUECKOTO

Anreobpa |
Anrebpa |
Algebra |
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OCBOCHUA OCHOBHBIX MMOJI0KEHUH
MPAKTUYCCKUX HABBIKOB PCIICHHUA 3a1a4.
The course content is aimed at studying the ways of defining topology on a
set, the classification of points relative to a subset; mastering the methods
of determining the continuous display, their relationship; definition of
topological invariants, knowledge of classical topological varieties,
mastering the proof of homeomorphism and non-homeomorphism using
topological invariants. The course is intended for the theoretical
development of the basic principles of topology, the acquisition of practical
skills in solving problems.

TOITIOJIOTHH, HpI/IO6peTeHI/IH

4 cemectp /4 cemectp / Semester 4

KOO xomnonenTi / BY3oBcknii komnonent / University component

BI1 )KOOK
BJl BK
BD UC

MarteMaTHKaIbIK
tangay I
Marematuueckuit
aganu3 111
Mathematical
i

analysis

8

[ToHHiH Ma3MyHBI: CaHIBIK KaTapijap, (YHKIHMOHAIIBIK Ti30EKTEp MeH
Karapyiap, IOpeXelliK Karapiap, Telnop Karapel, €Ki >KOHE n-eceli
UHTETpalap, KUCBIKCBI3BIKTHI JKOHE OETTIK HWHTerpaijap, MEHIIIKCi3
UHTETpalap, MapaMeTpACH TOyelIi MEHINIKTI JKOHE  MEHIIIKCi3
unterpangap, ®ypoe karapsl, Oypbe Typrenaipyi. Karapnap Teopuscsl
Heri3ri MaTeMaTUKaJbIK MOJEIbJACpMEH O€iHEeNeHeTIH Ke3 KelreH
KYOBUIBICTBI  3€pTTEy OapbIChIHAA KOJJAHBUIAABL. AJ  HHTErpaiaap
TEOPHSICH KapKbl MaTeMaTHKAChIH/A, SAPOJBIK (DHU3HMKaIa,FAPIIIKEPITiK
FBUIBIMBIH/IA KOJIJAHBIC TAOYMEH KaTap, MaTeMaTHUKaHbIH ©31HiH /i€ HeTi3Ti
KYpaJsibl OOJIBIT TaObLIA IbI.

CogepxaHue  OUCHUIUIAHBL:  YHCIOBBIE  PAObl,  (YHKIIMOHAIHHBIC
IIOCJIEIOBATEIbHOCTH U PAJbI, CTENEHHBIE PsAbl, psal Tennopa, 1BOWHbBIE U
KpaTHbIe WHTETpalibl, KPUBOJIMHEHHBIE M TOBEPXHOCTHBIE HHTETPAIIBI,
HECOOCTBEHHBIE MHTETPAIbl, COOCTBEHHBI M HECOOCTBEHHBIN MHTETPAJIBL,
3aBUCAIINME OT mapamerpa, pan Pypwe, npeodbpaszoBanue Dypre. Teopus
PSAZ0B MCHOJIB3YETCsl MPU U3YYEHUU JII0OOT0 SIBJICHMS, MPEICTAaBICHHOIO
OCHOBHBIMH ~ MaTEeMAaTHMUECKUMU  MOJEISAMH. Teopus  UHTETrpalioB
UCHosib3yeTcss B (UHAHCOBOM  MaTeMaTHKe, SJIEepHOM  (HU3UKe,
KOCMOHABTHKE, a TaKXe SBIISETCS OCHOBHBIM HHCTPYMEHTOM B CaMoOi
MaTeMaTHKe.

Discipline content: number series, functional sequences and series, power
series, Taylor series, double and multiple integrals, curvilinear and surface

MaTteMaTHKAJIBIK
tangay 1
MaremaTtudeckui
ananu3s 11
Mathematicalanalysis
1
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integrals, improper integrals, proper and improper integrals depending on
the parameter, Fourier series, Fourier transform. The theory of series used
in the study of any phenomenon represented by the basic mathematical
models. The theory of integrals is used in financial mathematics, nuclear
physics, astronautics, and is also the main tool in mathematics itself.

9 |IIITK
]I KB
PD EC

Haxrsl Tangay
JlercTBUTEIbHBIN
aHaau3

Real analysis

Haxrbt aifHbIMaNbl (YHKUMSIAP TEOPHUACHl MaTEeMaTHKaHbBIH ipreni
MIOHJIEpIHE JKaTaabl KoHE OacKa MAaTeMaTHKAJIbIK TOHIEP KOJIIaHOAbI
MaTeMaThKa YIIiH Heri3 Oonbin TaObutanel. [lomHme keneci cypakrap
KapacThIpbUIAIbl: JKUBIHIAP JKYHecl TEOpUSCHIHBIH 3JeMeHTTepi, JlebGer
emmeMi koHe JleOer WHTErpasbIHBIH TEOPHUSCHl, WHTETPAIIBIK Oenri
ACTBIHJA IIETKE KOy, )KUHAKTATATHIH (PYHKIMSIAP KeHICTIrI.

Teopuss  GyHKIMHA  OEHCTBUTENBHOTO — aHAIM3a  OTHOCHTCS K
Q)YHI[aMeHTaHBHBIM MATEMATUYCCKUM AUCHUIIIIMHAM U SABJISACTCA Oasoit JJIs1
APyrux MareMaTH4CCKuXx MpeIMETOB H HpHKHaIIHOfI MaTEMaTUuKM.
I[I/ICI_II/IHJ'II/IHa COACPIKUT CJIICAYIOIIUC BOIIPOCBI: 3JICMCHTBI TCOPHUU
CHCTEMBI MHOXXECTB, TeOpHs Mepsl M uHTerpana JleGera, mpenenbHbIN
nepexon moJg 3HakoOM MHTETrpalia, MIPpOCTPAHCTBA CYMMUPYCMBbIX CI)YHKI_II/Iﬁ

The theory of functions of real analysis belongs to the fundamental
mathematical disciplines and is the basis for other mathematical subjects
and applied mathematics. The discipline contains the following questions:

elements of set system theory, Lebesgue measure and integral theory,
passage to the limit under the integral sign, spaces of summable functions.

MareMaTHKaIbIK
tangay I
MaremaTtnuecKkui
aganms 111
Mathematical analysis
1

10 | BIT JKOOK
B/ BK
BD UC

Anrebpa KOHE
AHATU3IIH CaHIBIK
onicrepi

YucieHdole METOBI
aHaJIM3a U anreopbl
Numerical methods of
analysis and algebra

byn moH crymeHtTepnai Tanaay MeH anreOpaHbIH CaHJIBIK OIICTEpiHIH
HETri3r1 TYCIHIKTEpl MEH HJAEAJapblH OKBITYFa, NMPAKTUKAIBIK ecenTepl
HIBIFAPYNIBIH ~ amalJapblH  Urepyre, KapamaibiM  MaTeMaTHKAJbIK
mimimaepai KOEK-ga kKaxeTTi caHablK ofICTEpAl KOJJAHYIbl YUpPETyTe
OaFpITTaJIFaH.

JlanHass QUCHMIUIMHA HampaBjieHa Ha OOYYEHHE CTYJIEHTOB OCHOBHBIM
MOHATUSIM W WAESIM YHCIEHHBIX METOAOB aureOpbl W  aHalu3a,
npuoOpeTeHne WMH  HABBIKOB  PEIICHUS  MPAKTHYECKUX  3ajad,
UCIIOJIb30BaHUE TE€X WJIM WHBIX UYUCIEHHBIX METOABI JUISl pealn3alliyd Ha
[T9BM mpoctedmnx MaTeMaTHIECKUX MOJIETIEH.

This discipline is aimed at teaching students the basic concepts and ideas
of numerical methods of algebra and analysis, their acquisition of skills in

MareMaTuKanbIK
tangay 1
MaremaTuueckuit
ananus I
Mathematical analysis
I
Anrebpa |
Anrebpa |
Algebra |
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solving practical problems, the use of various numerical methods for the
implementation on the PC of the simplest mathematical models.

bip mouai

Tangay / Beiopats ogny mucnuminny/ Choose one discipline

11

JBII TK
0O/ KB
GCD EC

Kacinkepmik xoHe
Ou3Hec
[IpennpruHrMaTEIbLCTBO
1 OM3HEeC
Entrepreneurship and
business

5

TeopussIbIK, FBUIBIMU JXKOHE MpPaKTUKAIBIK OUTIM apKbUibl «Kocimkepik
XKoHEe OW3HEC» IIOHI CTyJCHTTepre OW3HEeC »JKOcmap JKacayra, OHBI
YUBIMIACTBIPYFa KOHE XKYprizyre MyMKiHmiK Oepeni. COHBIMEH Kartap
KOCIKEPIIiK KBbI3MET JKYHeCiHJe HAaKThl KOHE TYBIHIANTBIH Moceieepi
eIy YIIiH KYKBIKBITBIK, YKOHOMHKAJIBIK, OacKapy MeH YHBIMIACTBIPY
MOCEJIeNIpiH  HICHIYAIH FBUIBIMM — MPAKTHKAJIBIK OWjay JKyHeciH
KaJIbIIITaCThIpAaAbI.

Hucuurnnuna «lIpeanpuHuMarenscTBO U OM3HEC» Yepe3 TEOPETUUYECKUE,
HAaYYHBIC U HPAKTUYCCKHUEC 3HAHHUA ITO3BOJIMUT C(l)OpMI/IpOBaTL Y CTYACHTOB
TOTOBHOCTb K HpCIIHpI/IHI/IMaTeJII)CKOI\/JI ACATCIIBHOCTH M K OpraHHU3aliun
ousHeca. ZII/ICI_II/IHJII/IHB. npeaACTaBJIACT co0oit CUCTEMATHU3all1IO
HOPMAaTUBHO-IIPABOBbIX, 3KOHOMHNYECCKHUX, OpraHru3allMOHHO-
YIpaBJICHUYCCKUX 3HaHUH I10 BOIIpoCaM CTaHOBJICHUA, BCACHUA
NpeaArpruHUMaTCIbCTBA U 6I/I3H€C3., KOTOPBIC CTAHYT OCHOBOH IJId pa3BUTUA
MNpECANPUHUMATCIIBCKOTO MBIIUICHUA IJId PCIICHHA KOHKPETHBIX 3adad U
JICTIOBBIX CUTYAIIHM.

The discipline "Entrepreneurship and business” through theoretical,
scientific and practical knowledge will allow students to form readiness for
entrepreneurship and for business organization. Discipline is the
systematization of regulatory, economic, organizational and managerial
knowledge on the formation, management of business and business, which
will become the basis for the development of entrepreneurial thinking to
solve specific problems and business situations

12

KBII TK
00/l KB
GCD EC

Pyxanu >xaHFbIpY
Pyxanu xanrsipy
Rukhani Zhangyru

EnbGacer H. Hazap6aeThiH «bonamakka Oarmgap: pyXxaHH IKaHFBIPY»
OarmapiaManbelK ~ MaKajdachlHAa ~ KOFAMHBIH ~ pPyXaHU  JIaMYBIHBIH
OacCBIMIIBIKTAPBI AUKBIHIAIBIN, OaFraap Oepinmi. PyxaHu ®aHFBIPY/IBI Kenel
XKy3ere acelpy MiHzaeTi Koubuiasl. Kasipri 3amaHHBIH TajaOblHa coiikec
KOFaM JIaMYBIHBIH Iprefi  KaFWJachbIHBIH OIpi  JKacTapAbslH  Oimimre,
mparMaTu3Mre, 0ocekere KaOiNETTUTIKKE JEeTeH YMTBUIBIC OONyBI KaKer.
biniM amymislmapablH 3€pleci MEH CaHAChIHBIH aIIbIKTBIFBI — PYXaHH
YKAHFBIPYBI THIM/I JKY3€re achIpyIbIH 0acThl HIApThl OOJIBIN TaObLIAIbI.
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B mnporpammuoii cratbe ImaBel TocymapctBa "Bsrisg B Oymymiee:
MOJICpHHU3AIUsl  OOLIECTBEHHOTO CO3HAHMS"' H3JIOKEHBI  OPUEHTHPHI
IyXOBHOIO  pa3BuTHs  Hamero obOmectBa. [loctaBnena  3agaua
olepeKaromieil MOJACpPHHU3AIUU OOIIECTBEHHOTO CO3HaHUS. B ycrmoBmsx
COBPEMEHHOM peallbHOCTH, (YyHIaMEHTAIbHBIM MPUHIUIIOM pPa3BUTHUS
o0miecTBa JOJDKHO CTaThb CTPEMJICHHE MOJIONEKH K 3HAaHHUIO, K
nparMaTu3My, K KOHKYPEHTOCIOCOOHOCTH. BocnpunmuuBocth U
OTKPBITOCTh CO3HAHMS OOYYaIOMIMXCSl — TJIaBHOE ycloBHE 3(()EeKTUBHON
peaM3alnuy MoIepHU3aluU OOIIIECTBEHHOT'O CO3HAHMSI.

The program article of the Head of State «Course towards the future:
modernization of Kazakhstan’s identity» set out the agenda for the coming
years and announced: "The third modernization of Kazakhstan", which
implies the creation of a new model of economic growth, will ensure the
country's global competitiveness. The receptiveness and openness of the
consciousness of student youth is the main condition for the effective
implementation of modernization of public consciousness.

13 | XKBII TK Hudpabik [Ton konpmany cananapel OoibiHma KP  «udpasixk  Kazakctan»
OO KB TEXHOJIOTHSIIAPbI MemiekeTTik ~ OariapiaMachblH  €HIIPY JKOHE  JKY3€re  achbIpyAblH
GCD EC cananap OOWbIHIIA KEe3€HJEpiH,  DJIEKTPOHIBIK  KBI3METTEpHAi  KOpCeTYIiH  IUPIBIK

KOJIJITaHY miaTdhopMaliapelH, OpPTYpJl  KociOm  camamap OOWBIHIIA  ITUGPIBIK
[{udpossie TEXHOTOTUU TEXHOJIOTUSIIAP bl HAIPY, KOJIaHy KOJIapbIH KapacThIpabl.
10 OTPACIISIM JlucuuruiiHa — paccMaTpHUBaeT — dTarbl BHEJIPEHUST W  pealTu3aliu
MIPUMEHEHUS I'ocynapcrBennoit mporpammel PK «lludposoit Kazaxcran», mudpossie
Digital technologies by wIaTGOpPMbl  OKa3aHUsI AJICKTPOHHBIX YCIYT, CIIOCOObI BHEIPEHUS U
branches application UCTIOJIb30BaHUS IIM(POBBIX TEXHOJIOTHH B Pa3IMUHBIX MPOPECCHOHATBHBIX
o0nacTsx.
Discipline considers the stages of implementation and implementation of
the State Program of the Republic of Kazakhstan "Digital Kazakhstan",
digital platforms for the provision of electronic services, ways of
introducing and using digital technologies in various professional fields.

14 | XKBII TK Crl0aiinac «Cpi0aiimac KEeMKOPJIBIKKA Kapchl MOJEHUET» MoHi «OKaparbuibicTany
OO KB JKEMKOPJIBIKKA KapChl FBUIBIMJIAPhI, MaTeMaTHKa KOHE CTaTUCTHKa» OarbIThl OOMBIHIIA chIOaiinac
GCD EC MOJICHHUET KEMKOPJIBIKKa ~ Kapchl ~ HOpMamapiabl — 3epieneyre  OaFbITTalfaH.

AHTUKOPPYNIIMOHHAs

buonorusneik jkoHe cabakTac FBUIBIMJAAP, KOpIIAFaH OpTa CajlachIHaA
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KyJIbTYypa
Anti-corruption culture

JKOHE (bHSHKa-XI/IMI/ISIJIBIK TbUIBIM/JIAp CaJlaCbIH/IA, COHHaﬁ-aK MaTeMaTuKa
JKOHE  CTaTHCTUKAa  CalachlHOarbl  OapiblKk  HOPMATHUBTIK  aKTiJep
KapacCTbIpbLIAAbI.

JucnumimHa «AHTUKOPPYIILMOHHAs KYyJlbTypa» HalpaBiieHa Ha U3Yy4YEHUE
AHTUKOPPYIIIUOHHBIX HOPM IJIs1 HaIIPaBJICHUA «EcTecTBeHHEBIE HAYKH,
MareMaTnka MU CTaTUCTHUKA». PaCCManI/IBaIOTCSI BCC HOPMATUBHLBIC AKTBI
peryiaupyromue OHOJOTHYECKHE ¢ CMEXEHHbIE Hayku, B cdepe
OKpYXKaroIIel cpenbl v B chepe PU3NISCKUX U XUMHUYECKUX HAYK, a TaK Ke
C(bepe MAaTEMATUKU U CTaATUCTUKU.

The discipline "Anti-corruption culture™ is aimed at studying the anti-
corruption norms for the direction "Natural sciences, mathematics and
statistics". All regulatory acts governing biological and related sciences, in
the field of the environment and in the field of physical and chemical
sciences, as well as the field of mathematics and statistics are considered.

15
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DKOJIOTUSI Herizaepi
KOHE TIPIIUTIK
Kayincizairi

OCHOBBI JKOJIOTMHM U
0e30ImacHOCTH
JKA3HEIEITEILHOCTH
Fundamentals of

ecology and life safety

OKy MoHI aaMHBIH KOpIIaraH OPTaMEH Kayilci3 e3apa acep TocUIAepiH,
aJIaMHBIH Kayilci3 opTaja TIpHIUIIK eTyiH, SKOJOTHSUIBIK (DaKTOPIAPIbL,
KOpILIaFaH oOpTa CamachlHbIH FallaMIBIK ©3TepiCTepiH JKOHE OJapiblH
cangapelH  KapacTeipansl. COHBIMEH Karap, Cy pecypCTapbIHBIH, oye
OacceifHIHIH  SKOJIOTHSUIBIK ~ KAayilCI3AIriH, JKep  pecypcTapbIHbIH
JeTpajalysicbl MEH TO3YBIH, SKOJOTHSIBIK Toyeken, KP a3pik Tymik
Kayincizairi xoHe KP TeppuTOpusACHIHAAFBl aHTPOMOTECH/I 9C-OpEKEeTIEeH
OaiiaHbICTBl TaOWFH, TEXHOTEH[1 amarTapibl JKOHE OJIapAaH KOpFraHy
TOCUIIEPIH KapacThIpabl.

VYyeOHass  JUCHUIUIMHA  paccMaTpuBaeT  CHOCOObl  0€30IacHOro
B3aUMOJICHICTBHUS YeJIOBEKa CO Cpeloll oOHWTaHus, CyIIeCTBOBaHUE
YyeJioBeKa B 0€30MacHOCTH OKPYKAIOUIEH Cpejie, KOJIOTHIecKue (HakTophl
U T100a’dbHBIE HW3MEHEHMs KadecTBa OKpyKarolled cpenpl U HX
MOCTENCTBHSI. A TaKXke, SKOJIOTHIECKYI0 0€301TacHOCTh BOJHBIX PECYPCOB,
BO3AYIIHOro OacceiHa, JAerpaJaluio U UCTOIIEHUE 3€MENbHBIX PECypCoB,
AKOJIOTUYECUE PHUCKH, TPOJIOBOIBCTBEHHYIO Oe3omacHocTh B PK m
CTUXUIHbIE TNPHUPOJIHBIE M TEXHOTeHHbIe OencTBUs Ha Tepputopun PK,
CBSI3aHHBIE C aHTPOTIOT€HHOM JESITETHHOCTBIO U CIIOCOOBI 3aIIUTHI OT HUX.
The discipline examines ways of safe human interaction with the
environment, human existence in environmental safety, environmental
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factors, and global changes in environmental quality and their
consequences. And also, the environmental safety of water resources, the
air basin, degradation and depletion of land resources, environmental risks,
food security in the Republic of Kazakhstan and natural and man-made
disasters in the territory of the Republic of Kazakhstan associated with
anthropogenic activities and ways to protect them.

16
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Ickepnik puTopuka
[enosas puropuka
Businessrhetoric

Kypc kociOu-toxipubenik OarbiTTa KypacThlpbUiraH. OHBI OKY apKbLIbI
KociOM MaHBI3/bI JKaFjaiaapia PUTOPUKAIIBIK 1C-9pPEKET TEXHOJIOTUSCHIH
Urepy KesaelnreH. bimiM amymbuiapablH CO3iK OUNIMIUITIH apTThIPY,
TUIMJII iICKEPIIIK KaphIM-KAaThIHAC KaFuJallapbl, )KYPT alJbIHIA COIMICYIiH
YTBIMIBI BIKMAT €TylH KaMTHUTBIH Heri3ri ¢akropiapMeH yzaepicTepi,
HICIIEHMEH ayJUTOPHUS BIHTHIMAKTACYBIHBIH (hOpMaIapbIMEH KYpaIapbl
Typaibl O11IM any KypCThIH MiHIETTEpiHE Kipei.

Kypc wumeer mnpodeccnoHanbHO-NIPAKTHUECKYI0 HANpaBIeHHOCTb. Ero
W3Y4YEeHHE TMpEAINoyiaraeT OBJAJCHHE TEXHOJOTHeH  pUTOPUYECKOU
JEeSITETLHOCTH B MTPO(ECCHOHATFHO 3HAYMMBIX CHUTyanusx. B 3amaun kypca
BXOJUT  TIOBBIIIEHME  pEUueBON  OOPa30BAaHHOCTU  OOYYAIOUIUXCA,
npuoOpeTeHne 3HaHUN O MpUHIMNAX 3()(HEKTUBHOIO EI0BOr0 OOIIEHUS,
OCHOBHBIX (pakTOpax M TMpoIeccax, OOECHeUnBAIINX YCIEITHOEe
BO3JICIiCTBUE MYyOJUYHOM peud Ha ciymareneil, gopmax u cpeacTax
B3aMMOJICHCTBHS OpaTopa U ayTUTOPHH.

The course has a professional orientation. His study involves mastering the
technology of rhetorical activity in professionally significant situations.
The objectives of the course include increasing students’ speech education,
acquiring knowledge about the principles of effective business
communication, the main factors and processes that ensure the successful
impact of public speech on students, the forms and means of interaction
between the speaker and the audience

5 cemecTtp / 5 cemecTp / Semester 5

KOO xomnonenTti / BY3oBcknii komnonent / University component
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DyHKIMOHAJIBIK
Tangay
DyHKIMOHAJIBHBIN
aHaJm3

10

OKBITY HBICAHBI PETIHIE AaKbIPCHI3 ONIIEMII METPUKAIBIK KEHICTIKTiH,
CBI3BIKTHI HOpMaJjlaHFaH KEHICTIKTIH, [ MIb0epT KEHICTIKTIH, CBI3BIKTHIK
oTepaToOpIaAPABIH JKalImbl Teopusichl Oonbim Tadbimambl. OKy ypaiciHzae
CTyJIeHTTep (YHKIMOHAIABIK aHAIM3AIH OMICTEPIH MEHTrepim, ecenTep/l

Hakre! Tannay
JleicTBUTENbHBIN
aHAIN3

Real analysis
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Functional analysis

HICNTy KOHE 3ePTTEY JarAblIapblH MEHrepyi THic. OyHKIMOHAIABIK TaJIIay
nepoec  TYBIHABUTBI  TUGGEpeHIHATABIK TEHACYJICP TEOPHUSCHIHAA,
MaTeMaTUKaNbIK (pu3nuka, TeOpHsUIbIK (pu3rka (COHBIH IMIIHJE KBAHTTHIK
MEXaHHUKa/Aa), Oackapy JKOHE ONTUMMU3ALMS TEOPUSACHIH/IA,
BIKTUMAJIABIKTAP TCOPUACBIHIAA, MATCMATHUKAIBLIK CTAaTUCTHUKA, KCSHGﬁCOK
mponecTep TCOPHACBIHAA KOHC 6ac1<a Ja cajajapaa KeHiHeH
KOJIIaHbIIIadbl.

[IpenmeromM wu3y4YeHHs SBIAIOTCA 00mas Teopust OECKOHEYHOMEPHBIX
MCTPUYCCKHUX IIPOCTPAaHCTB, JIMHEMHBIX HOPMHPOBAHHBLIX IIPOCTPAHCTB,
TMIBO0EPTOBBIX  TPOCTPAHCTB, JHMHEWHBIX oOmepaTtopoB. B mpormecce
06yquH$[ CTYACHTBI HOOJDKHBI YCBOUTH MCTOJbL (I)YHKL[I/IOHEU'ILHOFO
a”Haji3a U HpI/I06peCTI/I HAaBBIKM HCCJICAOBaHUA W PCHICHUA 3aaad
Q)YHKHI/IOHaHBHOFO aHaJIn3a. CDYHKI_II/IOHaJ'ILHHﬁ aHaJinu3 IIHUPOKO
npUMeHsieTcss B TeopuH U QepeHIHaTbHbIX YPaBHEHHH C YacTHBIMHU
MIPOM3BOIHBIMH, MaTEMAaTHUUECKON (U3HUKE, TEOPETUIECKON (pr3uke (B TOM
quciie, KBAaHTOBOM MEXaHHUKE), TEOPUM YIPABIEHUS U ONTHUMHU3ALNH,
TCOPUU BepOHTHOCTeﬁ, MaTeMaTHYECKOHN CTaTUCTHUKE, TCOPUHU CHy‘I&ﬁHHX
MIPOIIECCOB U JIPYTUX 00IACTSIX.

The subject of study are the general theory of infinite-dimensional metric
spaces, linear normed spaces, Hilbert spaces, linear operators. In the
process of learning, students should master the methods of functional
analysis and acquire the skills of research and solving problems of the
functional analysis. Functional analysis is widely used in the theory of
partial differential equations, mathematical physics, theoretical physics
(including quantum mechanics), control and optimization theory,
probability theory, mathematical statistics, theory of random processes and
other fields

18 | KI1 KOOK
T1 BK
PD UC

bIkTumanaeikrap
TEOPUSCHI KIHE
MaTEeMaTHUKAIbIK
CTaTUCTHUKA

Teopus BepossTHOCTEN
1 MaTeMaTH4YeCcKas
CTaTUCTHKA

bIkTumanaeikrap TEOPUSCHI-OJT KE3/Ie1COK KYOBUIBICTAPIBIH
3aHIBUTBIKTAPbIH (KE3/IeHCOK OKHUFalap, Ke3ACHCOK ImaManap, OJapAblH
KacHeTTepl  OHE  oJlapFa  KOJIJaHaTblH  aMmajjap)  yHpeTeTiH
MaTeMaTHKaHbIH Oeiimi. bIKTUManabpIKTap TEOPUSICHIHBIH  OAicTepi
SKOHOMHKAJIa, YMITTep TEOPWSACHIHAA, aKmapaTTap TEOPHUSCHIHJA,
MaccallbIK KbI3METTEp TEOPHUSCBHIHIA, MIeUTiMAep KaObuigay TeOpUsChIHAA,
bu3MKaga, acTpoHOMHsAA »JKOHE Je Oacka Ja TMoHAepAe KeHIHEH

MaTteMaTHKaJIbIK
tannay 1
Marematnueckui
anamms |1
Mathematical analysis
1
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Probability theory and
mathematical statistics

KOJAaHbIIaAbl. bIKTUMaNABIKTap TEOPHUSACHI ©3 KE3€TIHJE JKOocmapiiay MEH
OHJIIpICTI YIBIMAACTBIPY OapbICBIH/A, TEXHOJOTHSUIIBIK YPAICTEPAl Taigay
OapbICBIH/IA, OHIMHIH CalachlH TEKCEPYy JKOHE T.0 KOJJAaHBUIATHIHIAN
MaTEMATHKAIBIK CTATHCTUKAHBIH HET131H/IE XKaThIp.

Teopuss BepoATHOCTEM — ATO pa3fen MaTeMaTHKU, HW3y4Yarolui
3aKOHOMEPHOCTH CIIy4alHbIX SIBJIEHMH (Ciy4yaiiHble COOBITHUS, CIy4yailiHble
BCIIMYHUHBI, HX CBOWMCTBA H oncpanuri Hang HI/IMI/I) MGTOI[BI TEOpHUHn
BCpOHTHOCTefI IOAPOKO  HUCIOJB3YIOTCA B O3KOHOMUKCE, B TCEOpuUH
HaaACKHOCTH, TCOPHUU I/IH(l)OpMaLII/II/I, TEOpHUHU MaCCOBOI'O O6CJ'Iy>KI/IBaHI/I$I, B
TEOpUHU NPUHSTUS pPElICHUH, B (PU3HUKE, aCTPOHOMHUH U JIp. TUCLUIUINHAX.
Teopm{ BepOHTHOCTeﬁ JISKUT B OCHOBE MaTeMaTHYECKOU CTaTUCTHUKH,
KOTOpas, B CBOIO OYCPCIAb, HCIIOJB3YCTCA TIIpHU IUJIAHUPOBAHUHU U
OpraHu3anu IIPOU3BOACTBA, IIPH aHAJIIN3C TCXHOJIOTHYCCKUX ITPOHCCCOB,
KOHTPOJIC Ka4eCTBa NPOAYKIHUU U T.J

Probability theory is a branch of mathematics that studies the patterns of
random phenomena (random events, random variables, their properties and
operations on them).Probability theory methods are widely used in
economics, reliability theory, information theory, queuing theory, decision
theory, physics, astronomy, and other disciplines. Probability theory
underlies mathematical statistics, which, in turn, is used in the planning
and organization of production, in analyzingtechnological processes,
product quality control, etc.
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JuddepeHunanabik
TEHICYIIEp
Huddepenunanbuble
ypaBHECHUS
Differential Equations

Bbyn moH cryneHTTepliH FBUIBIMH JIYHUETAHBIMBIH KaJbINITACTBIPAIBI,
OJIAPJIBIH KOCIMTIK, KOJIAaHOAIBI JalbIHIBIFbIHA BIKMAT eTenl. MyHa kaii
T depeHManabK TEeHACYJIep TEOPHICHIHBIH HETI3rl YFbIMAApPhl MEH
TYCIHIKTEMeNepl eHri3uiesi, OIpiHIII MOHE >KOFapbl PeTTI TEeHJEYJep.iH
Oenrini Gip TYpJIepiHIH MHTErpajijay oicTepi KapacTbIpbuiaabl. JKorapsl
PETTi CBI3BIKTHI AU PepeHIHANIBIK TEHICYIIEP JKOHE ChI3BIKTHIK JKYHenep
TEOpHsUIaphl TOJBIFBIPAK KapacThipbuiazbl. AuddepeHunaniplk TeHaeyaep
carasnbl TEOPHSICHIMEH YKOHE OPHBIKTBUIBIK TEOPHSICHIMEH TaHBICYFa Ha3ap
aynapeinanel. Conpaii-ak, OipiHII peTTi AepOec TYBIHIBLIB TEHACYIEPIiH
Keroip Typiiepi koHE oJap/IbIH HHTETpaIay SICTEP] KapacThIPhLUIAIBI.

JucuumimrHa ¢GopMHpYeT Yy CTYAEHTOB HAy4yHOE MHMPOBO33pEHHE,
crocoOCTBYeT uX NpohecCHOHATBHON TOITOTOBKE. 31eCh BBOJSITCA

MaTteMaTHKAJIBIK
tangay I
MaremaTtudeckuii
agaym3 11
Mathematical
analysis Il
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OCHOBHBIC IIOHATHUA n OIIpCACIICHUA TCOPHUU OOBIKHOBEHHBIX
TuddepeHnaIbHbIX YPAaBHEHHHA, W3Yy4YalOTCsl METOJbl HMHTETPHPOBAHUS
OTACJIBbHBIX THIIOB ypaBHeHI/Iﬁ IIEPBOro M BBICIIHUX ITOPAAKOB, l'IOI[pO6HO
paccMaTpUBAIOTCs JIMHEHHbIE MU epeHaTbHble YPaBHEHUS! BBICIIETO
nopsaakKa u JIMHEWHBIE CHUCTEMBEL. y,I[eJ'I}IeTC}I BHHUMAHHUE O3HAKOMJICHHIO C
Ka4eCTBEHHON Teopuel nuddepeHanbHbIX YpPaBHEHUH U Teopuei
YCTOﬁqHBOCTH. PaCCManI/IBaI-OTCH HCKOTOPBIC TUIIBI ypaBHCHI/Iﬁ B 4aCTHBIX
IMPOU3BOAHBIX IICPBOT'O IMMOPAAKA.

The discipline forms a scientific worldview among students, contributes to
their professional, applied training. This the basic concepts and definitions
of the theory of ordinary differential equations are introduced, the methods
of integrating of certain types the equations of the first and higher orders
are studied. The theory of higher-order linear differential equations and the
theory of linear systems are considered in detail. Attention is paid to
acquaintance with the qualitative theory of differential equations and the
theory of stability. Some types of partial differential equations of the first
order and methods of their integration are also considered.
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Komiuiekc altHbIMaIbI
(byHKLUSATAp TEOPUACH
Teopus pyHkumii
KOMITJIEKCHOI'O
MEPEMCHHOT O

The theory of functions
of a complex variable

KypcTbiH 3epTrTey OOBEKTICI COMKeC »Kopamasl >KOHE HaKThl OeNKTepiH
KYpalTBhIH €Kl aifHbIMaibl (QYHKUMATIApABIH JKYObl pETiHJE aHbIKTaJIFaH
KOMIUIEKC alHbIMaNbl QYHKIUS O0sbin TaObuiagpl. OYHKIMS KaCUETTEPIH
3epTTeyIiH KEeUIeHJUIriH aHbIKTaiael. Kypc OapbichiHIa: KOMILIEKC
caHjap epiciHiH KeHicTirt C-Tikypy, OapiblK anreOpaiblK amasaapIblH
reoMeTpusuiblK OeifHeci, C KEHICTITIHIH cTepeorpausuIblK KeCKiHaeMecl,
KOMIUIEKC >KHBIHJIAFbI dJIEMeHTTEp GyHKUUsap, koundopmai oeitHeney, C
KEHICTITiHAer »JeMeHTap ¢QyHKuusnapasl aupdepeHuusigay >KoHe
uHTerpangay, ¢yHkuusuiapasiH Teinop »xoHe  Jlopan KartapiapblHa
KIKTeNyl, QYHKIUS KaJIbIHIBICHI.

B Kkypce OCHOBHBIM OOBEKTOM H3YUEHHS SIBISETCS KOMIUIEKCHO3HAYHAS
GbyHKLMS, KOTOpas paccMaTpUBaeTcs Kak Iapa JIeHCTBUTEIbHO3HAUYHBIX
GyHKIUI OT JBYX JEHCTBUTENBHBIX IEPEMEHHBIX, ONpPEIENSIOMUX €&
BEIIECTBEHHYI0O M MHHMMYIO 4YacTh COOTBETCTBEHHO. YTO ompenenser
KOMIUIEKCHOCTh M3Yy4YeHHsI CBOMCTB (YHKIMHU. B Kypce OyayT M3ydeHBI:
MOCTPOCHHE TOJIsI KOMIUIEKCHBIX yucen C, reoMeTpruecKasl MUTIoCTpaLus
BCEX aNTeOpanvecKrx ONepanui, ctepeorpadudeckas MpoeKIns, METPUKU

MareMaTHKaIbIK
tanpay 11
MaremaTtnueckui
anamu3 II
Mathematical analysis
I
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B C, snemeHTapHble (YHKIMH B KOMIUICKCHOH 00y1acTH, KOH(OpPMHBIE
orobpaxkenus, auddepeHuupoBanue U uHTErpupoBanue ¢yHkuuu B C,
npeacTtaBieHre (QyHKIUM B Buue psana Teiopa m JlopaHa, BBIYETHI
byHKINN.

In the course, the main object of study is a complex-valued function, which
Is considered as a pair of real-valued functions from two real variables that
determine its real and imaginary parts, respectively. What determines the
complexity of the study of the properties of the function. The course will
cover construction of the field of complex numbers C, geometric
illustration of all algebraic operations, stereographic projection, metrics in
C, elementary functions in the complex domain, conformal maps,
differentiation and integration of a function in C, representation of a
function as a Taylor and Laurent series, function residues.

6 cemectp / 6 cemecTp / Semester 6

KOO komnonenti / BY3oBcknii komnonent / University component

21

KIT )KOOK
I1J1 BK
PD UC

Mekrenrik MaTeMaTHKa
KYPCBIHBIH Kazipri
Herizzaepi
CoBpeMEHHbIE OCHOBBI
HIKOJILHOTO Kypca
MaTeMaTUKU

Modern foundations of
the school course of
mathematics

5

By kypcra MaTemaTHKaa KOJIAAHBUTATEIH MEKTET MaTeMaTHKa KYPCHIHBIH
Ma3MYHBIH, FBUIBIMH TaHBIM OJIiCiH, MaTeMaTHKaHbl OKBITY OSIICTEpiH;
MaTEMATHKAIBIK YFBIMAAP/IBI JKOHE OJIAPMEH JKYMBIC JKacay oJlicTeMeCiH
yiipereni. OpTypii omeOueTTepAi COHBIH IIIiHIE Mporpammanap,
OKYJIBIKTAp, OKY-9JICTEMENIK Kypalgap *oHe 0acka Ja OKy KypasJlapbiH,
KOKETTI Marepuangapisl TaHAal OuTydi, caOaKThIH MOHIIK Ma3MYHBIH
HeMece KaThICyllIbuIapMeH ca0aKThIH OacKazna TypiepiH xoOamail Oltyal
KapacThIPaJIbl.

B nmanHOM Kypce m3ydaercs colepikaHHe IMIKOJIBHOTO Kypca MaTeMaTHKH,
METOJIbI HAYyYHOTO TMO3HAHUS, MPUMEHSIEMBIMH B MaTEMaTHKE; METOJbI
00ydYeHHUs MaTEeMaTHKE; MAaTEMAaTHICCKUE TIOHATHS ¥ METOJHMKA padOTHI C
HUMHU. PaccMmarpuBaeTcsl pa3nudHbIe JIUTEPATYpPhl, BKIIOYAs MPOTPaMMBbI,
y4eOHHUKH, Yy4eOHO-METOIUYECKHEe KOMIUIEKCHI U JpYrHe CpelCTBa
oOydeHus; BbIOOp HEOOXOAUMOTOo  MaTepuana; KOHCTPYHPOBaHUS
MPEMETHOTO COJIEpP)KaHUE YpOKa HIIM JIF0OOOTO JPYroro BHIA 3aHATHS C
YUaITIMHUCS.

In this course we study the contents of school mathematics, methods of
scientific knowledge, applied mathematics; mathematics teaching methods;
mathematical concepts and methods of working with them. Considers a

MexTen
MaTeMaTHKAaChI
[IIxonpHBIN KypC
MaTeMaTHuKU
School Mathematics
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variety of literature, including programs, textbooks, teaching materials and
other teaching aids; selection of the required material; constructing the
subject content of a lesson or any other type of occupation with students.

Tannay Ooiibina komnonerTrep / KomnonenTsl mo Beioopy / Optional Components

bip mouai tannay / Beiopars onny aucuumiiuny/ Choose one discipline

22

BII TK
B KB
BD EC

duzuxka
duzuxka
Physics

5

«Du3uKa» TOH1 KaIIMbl TCOPHSUIBIK TalbIHIBIKTHIH HET131H Kypanbl )KOHE
AKMapaTThIK-KOMMYHUKAIUAJIBIK TEXHOJIOTHAIAPAbIH ipFCJ’Ii KOPBIHBIH
penin arkapaabl. @Du3MKaHBI OKBITYABIH HETi3Ti MakcaThl: Ka3ipri
(UBUKAIBIK 7€M MEH FBUIBIMH JYHUETAHBIM Typalibl KO3Kapacrtap, ipredi
3aHIapAbl, KJIACCHKAIIBIK >KOHE Kazipri 3aMaHfbl (U3WKa TEOpHsUIApbIH,
(bU3HKANBIK 3epTTey SAICTEpPiH KOJNAAHYABIH OLIIr MEH JaF[IbIChIH KociOu
iC OpeKeT KYWEeCiHIH Heri3i peTiH/e KaIbIITacThIpPy.

I[I/ICI_II/IHJ'II/IHa «Duszuka»n COCTaBJISICT OCHOBY 06IJ_ICT60peTI/I‘IeCKOI7I
MOJTOTOBKH, WIPaeT pojb (yHIaMEHTaIbHOH 0a3pl MH(POPMAIMOHHO-
KOMMYHI/IKaLII/IOHHoﬁ TexHojoruu. OcHOBHaA OCJib IIpCIIoaaBaHuA (bHSHKH
COCTOHUT: B (JOPMHUPOBAHUU TPEACTABICHUS O COBPEMEHHOW (pr3uvecKoi
KapTUHC MHpa U HAYYHOI'O MUPOBO33PCHUA, 3HaHUN U YMGHI/Iﬁ
WCIIOJIB30BaHUs (DyHIaMEHTAIBHBIX 3aKOHOB, TEOPUN KJIACCHYECKON U
COBpeMeHHOﬁ q)HSI/IKI/I, METOOO0B (I)I/I3I/IIIGCKOFO HCCIICA0BaHUA KaK OCHOBBI
cucTeMbI MPOo(heCCUOHATBEHOM IESITEIIbHOCTH.

The discipline "Physics" is the basis of general theoretical training, plays
the role of the fundamental basis of information and communication
technology. The main goal of teaching physics is: to form an understanding
of the modern physical picture of the world and the scientific worldview,
knowledge and skills of using the fundamental laws, theories of classical
and modern physics, methods of physical research as the basis of the
system of professional activity.

Juddepenunanpikre
HJeYIep
Huddepenunanbubie
ypaBHEHUS
Differential Equations

23

BIT TK
BJI KB
BD EC

Teopusnbik MEXaHUKA
Teopetnueckas
MEXaHUKa

Theoretical Mechanics

KypcTbl OKy HOTHKECIHIE CTYyIEHTTep: MaTepuaiblK HYKTe, aOcoIoT
KaTThl JIeHE, MEXaHUKAJbIK JXKYHe, KaTTbl JIeHe KO3FaJbICTaphl MEH Tere-
TEHJIK LIapTTapbl, KaTThl ACHEHIH KO3FaJbICTApbIH TYPJICHIIPY ToCUIAEpi,
JUHAMUKAHBIH ~ JKalNbl TeopeMaiapbl Typajbl xabapmap  OOysl;
MEeXaHMKaHbIH HETI3r1 YFbIMJaphl MEH aKCHOMaJlapblH, KYLITEp XyHeciH
TYPJEHAIPY TOCUINEPiH, KATThl JEHEHIH Tere-TeHIIK MapTTapblH, HYKTE
KO3FAJIBICBIH O€py TOCUIIEPIH JKOHE OHBIH JKBUIIAMIBIFRI MEH YJICYIH

JuddepeHunanbk
TEHACYJIEP
HuddepeHunanpHbie
ypaBHEHUS
Differential Equations
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aHBIKTay/Ibl, KaTThl JCHEHIH KO3FAJIBICBIHBIH HETI3T1 TYpJepiH, HYKTEHIH
KYpJedl KO3FallbIChIH, MAaTepUANBIK HYKTE€ JUHAMHKACBIHBIH HETi3Ti
MOceJIeNiepiH, MEXaHHUKAIBIK JKYHe JHWHAMHKACBIHBIH HETI3JIEPIH >KOHE
JKalmbpl TeopeMaliapbl Typajbl TYCIHITIH; TaOWFaTTarbl KyObUIBICTap/Ibl
CYI0abIK TYpPJIe KapacThIPBIN, HAKTHI €CENTi abCTpaKThl MEXaHUKAJBIK
TYpre KenTipin e3iHe COHKeC MaTeMATHKAIBIK TOCUIIEp/ Il KOJIAHBIII,
WHXKEHEPJTIK €CEeNTeP Il OPbIHIAN alybl KEPEK.

B pesynbraTe uzydeHus Kypca CTYACHTBI JOJDKHBI: UMETh IIPEICTABICHUE
(6] MaTepHaHBHOfI TOYKE, a0COJIIOTHO TBEpAOro TcCiia, MeXaHUYEeCKOH
CUCTCMbI, ABWXCHUSA TBCPAOro TCjia W YCIOBUA pPAaBHOBECHUA, CIIOCOOBI
npeoOpa3oBaHMsl JIB)KCHHH TBEpIOTO Tema, 00 oOmeid Teopeme
JUHAMUKH, 3HAaTh OCHOBHBIC IIOHATHA WM AaKCHOMbI MCXaHUKMH, CIIOCOOBI
Hp606paSOBaHI/I}I CUCTCMbBI CHUJI, YCIIOBHA PaBHOBECUA TBEPAOTO TCJa,
CIIOCOOBI 3aaHuAa JABWIKCHUA TOYUKHM U OIPCACICHHUA €€ CKOPOCTH U
YCKOpPEHUsA, OCHOBHBIC BHJblI IBWXCHUA TBCPAOTrO TEJd, CIOXKHOC
JBHUXXCHHUE TOYKH, OCHOBHBIC 3aJayuu JWHaAMUKH MaTepHaJIBHOﬁ TOYKH,
OCHOBbBI AHWMHAMHWKHU MEXAHUYECKON CHCTEMBI U IIOHSATHSA 00 06H_II/IX
TEOpEeMax; YMETb CXECMATUUYCCKU pacCMATpUBAThL ABJICHHUA MPHUPOALI,
NPUBOJIUTH TOYHYIO 3a7adyy aOCTpakTa K MEXaHMYECKOMY IUKITY,
HCIOJIB30BAaTh COOTBCTCTBYIOIIUC MATCMATHUYCCKUC METOJAbI U BBINIOJHATH
HWHXXCHCPHBIC paCUCTEI.

As a result of studying the course, students should: have an idea of a
material point, an absolutely rigid body, a mechanical system, rigid body
motion and equilibrium conditions, methods for transforming rigid body
motions, the general dynamics theorem; know the basic concepts and
axioms of mechanics, methods of converting the system of powers,
equilibrium conditions for a solid, ways to set the motion of a point and
determine its speed and acceleration, main types of motion of a solid body,
complicated point movement, the main tasks of the dynamics of the
material point, fundamentals of the dynamics of a mechanical system and
the concept of general theorems; be able to schematically consider natural
phenomena, to bring the exact task of an abstraction to a mechanical cycle,
use appropriate mathematical methods and perform engineering
calculations.
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Herisri BBb Hemece Minor kaTajorsiHad MoayJib Tauaay / Beioop moayJist u3 ocioBnoii OII uiu karamora Minor /
Choice of modul major EP or Minor catalog (15 kpenur / 15 kpeauros / 15 credits)

Herizri BBB moay.asl / Moayas ocuonoii OIT / Modul of major EP

24 | TIII TK DKOHOMETpHUKA 5 JKynTelk KOHE KONTIK perpeccwsi MeEH Koppensius. Perpeccus
I1J1 KB DKOHOMETpHUKA KOO PUITMEHTTEPIIH CTATUCTHKAIBIK MAaHBI3AbUIBIFBI. CBI3BIKTHI €MeC
PD EC Econometrics YKOHOMETPHUKAIBIK MOJENIEP. IKOHOMETPUKAIBIK 3€PTTECY OaphICHIHIAFHI BIKTHMAIBIKTA

AKCTpANosIusiay MeH Ooikamaay. YakbITThIK KaTapiap. Perpeccusiibik — p)lcsHe
WHAMUKAJBIK MOJIENIEp. BipyaKpITThI TEHACYIIEp KYHenepi.
A K MOACIAEP. BIPYak | TCHUIEYIIEp Ky p MaTEeMaTHKAJIbIK
[lapuass w MHOXECTBEHHAs JIMHEWHAas perpeccuss U KOPPESLHs. CTATHCTIA
Craructudeckas 3Ha4MMOCTh Kod(duimeHToB perpeccuu. HenmHeitHbie .
Teopust BeposiTHOCTEH
HSKOHOMETPHUYECKHE MOJENIU. OKCTPANoNsus ¥ MPOTHO3MPOBAaHUE B
" MaTeMaTHYeCKast
SKOHOMETPHYCCKHUX HCCIICIOBaHUSAX. BpemeHHble psabl PerpeccrnoHHbie CTATHCTIKA
nHamudeckue Mozenu. CucTeMbl OTHOBPEMEHHBIX YPaBHEHU. -
A ONCIIH. JIHOBP ypd . .| Probability theory and
Steam and multiple linear Regression and correlation. The statistical ) .
A ; o . , mathematical statistics
significance of the regression coefficients. Nonlinear econometric models.
Extrapolation and forecasting in econometric studies. Time ranks.
Regression dynamics model. Systems of single-time equilibrium.

25 | IIIT TK CTaTUCTUKAIIBIK 5 Y CBIHBUIBITT TYpPFaH MOH CTYACHTTEPre aJIbIHFAaH MaTeMaTHUKAJIBIK OLTIMIL blkTumanaeikrap
[T KB aHaU3/1H KoJIaHOalIbl 3aMaHyu KoJJaHOajbl Mocenenepli Lemy YHpeHyre MyMKiHAiK Oepeni. TEOPUSCHI JKOHE
PD EC ecenTepi KypctbiH Herisri OeniMzepi: KYINTHIK JKOHE KOITIK perpeccus MeH MaTE€MaTHUKaJIbIK

[Mpuknanueie  3amauu KOppeJsIus, perpeccus KodhhULHEeHTTEPIIH CTaTHCTUKAIBIK CTaTHCTHKA
CTaTHCTHYECKOTO MaHBI3ABUIBIFBI,  CBI3BIKTBI ~ €MEC  DKOHOMETPHKAJIBIK  MOJeiep, | Teopus BepoSTHOCTEH
aHanm3a HSKOHOMETPHUKAIBIK 3€pTTey OapbIChIHIAFbl OKCTPANONAIUSIAY MEH | U MaTeMaThyecKas
Applied problems of Oommkamyay, yakbITTBIK  KaTapyiap, perpecCHsUiblK  JIMHAMHKAJIBIK CTaTHCTHKA

statistical analysis

MoJieniep, O1pyaKkbITThl TEHIEYIIep XKyienepi.

JucuuminHa mo3BOJISIET CTYEHTAM HAy4dUThCS MPUMEHSTh NOJyYeHHbBIE
MaTeMaTUYECKHUE 3HAHUSA JUIsl PEIICHUS] COBPEMEHHBIX NMPHUKJIAJHBIX 3a7ady.
OcHoBHBIE pa3zenbl Kypca: MapHass M MHOKECTBEHHas JIMHEWHas
perpeccusi, U KOppessuus, CTaTUCTHYECKasi 3HAYUMOCTh KOA(P(PHUIIMEHTOB
perpeccuu, HeIMHEHHbIE AKOHOMETPUUECKUE MOJAETH, AKCTPAIOJALUs U
IIPOTHO3MPOBAaHUE B HKOHOMETPUYECKHX HCCIIEIOBaHMIX, BpPEMEHHBIE
PAAbI, pErpeCCHOHHbBIE TUHAMUYECKHE MOJENH, CUCTEMbI OJTHOBPEMEHHBIX
YpaBHEHUM.

Discipline allows students to learn how to apply their mathematical

Probability theory and
mathematical statistics
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knowledge to solve modern applied problems. The main sections of the
course: steam and multiple linear Regression and correlation, the statistical
significance of the regression coefficients, nonlinear econometric models,
extrapolation and forecasting in econometric studies, time ranks, regression
dynamics model, systems of single-time equilibrium.

26 | IIII TK AKTYyapJIbIK 5KoHE ) Kypc Kapkbl jkoHE MHBECTHIMS MaTeMaTHKACBIHBIH Herizaepine, eMipai | bIkrumangsikrap
I1J1 KB Kap>KbUIBIK MAaTEeMaTHKA CaKTaHIBIPY MaTEeMaTHKAChlHA JKOHE OChl TCOPHSHBIH KapamaibiM | TEOPHUSCHI KOHE
PD EC AKtyapHas u KoJjAaHynapbslHa apHainraH. Kypc HakThl KapKbUIBIK JKOHE CaKTaHABIPY | MAaTEMaTHUKAJIBIK
¢dbuHaHCOBas OHIMJIEP1 JKOHE OJapJbl TaJjay SJICTEpl Typasbl XKalmbl TYCiHIK Oepenl, | CTaTHCTHKA
MaTeMaTHKa HaKTBl KApP)KbUIBIK €CEeNTeyJiepre Ko KoHUI Oereli jkoHe, aTan alTKaHaa, | Teopust BeposTHOCTEH
Actuarial and financial ocel Makcarrtap yimiH Microsoft Excel makerTiH Kanmaii maiinanany | u MAaTeMATHYECKas
mathematics KEPEKTIriH KOpceTe . CTaTUCTHKA
Kypc mocBsiien ocHoBaM MaTeMaTHku (MHAHCOB W wWHBecTuiwmii, | Probability theory and
MaTeMaTUKe CTPaxOBaHUs >KU3HH, INPOCTCUIIMM MpHUIOKEHUs M 3Toi | mathematical statistics
Teopun. B kypce na€rcs olriee npencTaBieHUe O pealbHBIX (MHAHCOBBIX
U CTPaxOBBIX MPOAYKTaX W METOAAX WX aHAIM3a, YAEIsIeM 3HAYUTEIHHOE
BHUMaHHE pEAJbHbIM (UHAHCOBBIM pacu€TaM ¥, B YaCTHOCTH,
MOKAa3bIBAETCS, KaK MPUMEHSATH AJis ATUX 1enel naker Microsoft Excel.
The course is devoted to the basics of the mathematics of finance and
investment, the mathematics of life insurance, and the simplest applications
of this theory. The course provides a general idea of real financial and
insurance products and methods for their analysis, pays considerable
attention to real financial calculations and, in particular, shows how to use
the Microsoft Excel package for these purposes.
7 Tpumectp / 7 tpumectp / Trimester 7
KOO xomnonenTti / BY3oBcknii komnonent / University component
27 | BI1 )KOOK | MareMaTHKaJIbIK 10 [Ton exiHmi perTi Aepoec TybIHABUIE TuddepeHranabK TeHaeyaep yuin | JAuddepeHunanapikre
b/l BK du3nka TeHaeynepi ecernTepre OKeNeTiH )KapaThUTBICTaHy KYOBLIBICTAPBIHBIH MaTEMaTHKAIBIK HICYIIep
BD UC VYpaBHeHus MoJebAepiH 3eprreyre apHanraH. Ocbkl TOHAI OKYy KesiHnme aypsic | duddepeHunanpabiey
MaTeMaTHIECKOM KOMBUTFAaH eCenTep/iH KOWBUIBIMBI, (DU3UKAJBIK WHTEPIPETAUACH Oap paBHEHUS
bu3uKu nepbec TywsIHABUTBL auddepeHnmanaplk TeHaeyiep yurH mekapansik | Differential Equations

Equations of
mathematical physics

ecenTepi 3epTTey JKoHe MIenTy KapacThipbuiaabl. KypcThlk Oarmapiamack
KJIACCUKAJIBIK JKBUTYOTKI3TIINTIK, MEKTIH Tepoenici, Jlammac xkoHe Oacka
TEHJIEYJIePIi Heri3iHae KOWBLIATBIH eKIHIIl  peTTi CBI3BIKTEI
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nuddepeHIHANIBIK TEHACYIEp YIIH €CenTep/l MMyl aHATUTUKAIBIK
o/licTepiH YChIHYMEH IICKTEITCH.

I[I/ICLII/IHJ'II/IHa IIOCBALICHA HU3Y4YCHUIO MaTeMaTU4YCCKUX MO,I[GJ'IGfI
CCTCCTBCHHOHAYYHBIX ﬂBHCHHfI, KOTOPBIC TIPUBOIAAT K 3aJadaM JId
nuddepeHIMAIBHBIX YPABHCHHH C YacTHBIMH TPOW3BOJHBIMU BTOPOTO
nopsiaka.  Ilpy  w3ydeHum JaHHOM JUCLUIUIMHBI — pacCMaTpPUBACTCA
IIOCTaHOBKAa KOPPEKTHBIX 3adad, HCCICIOBAHUE KW PCUICHUC TI'PaHUYHBIX
3aga4dy JJIA ypaBHeHI/Iﬁ C JaCTHbIMU IMPONU3BOJHBIMU, HUMCHOIIUX
¢uzmveckyro  uHTeprperanuio. IIporpamma  Kypca — orpaHhueHa
H3JI0KCHUCM AHAIIUTUYCCKUX MCETOHOB PCHICHUA 3aaad OJid JIMHENHBIX
mubdepeHIMaNbHBIX ~ YPaBHEHHUN BTOPOro TOpSAKAa Ha IMpUMeEpe
KJIJACCUYECKUX YpPaBHEHUH TEIUIONPOBOJHOCTH, KOJIEOAHUI CTpPYHBI,
Jlarutaca v 1pyrux ypaBHEHUH.

The discipline is devoted to the study of mathematical models of natural
science phenomena that lead to problems for second-order partial
differential equations. When studying this discipline, the formulation of
correct problems, the study and solution of boundary problems for partial
differential equations with a physical interpretation are considered. The
course program is limited by the presentation of analytical methods for
solving problems for linear differential equations of the second order on
the example of the classical equations of heat conduction, vibration of a
string, Laplace and other equations.

Tanpnay Ooiibinma komnoHerTTep / KomnonenTsl o Beidopy / Optional Components

Bip monai tannay / Beiopars ogny aucuumiunny/ Choose one discipline

28 | BII TK
B KB
BD EC

Matlab Kylecinae
BIKTUMAJIABIKTAP
TCOPHUACBIHBIH
ecenTepiH Meury
Pemenue 3ala4 TCOpUuu
BEPOSATHOCTEM B
cucreme Matlab
Solving problems on
probability theory in
the matlab system

5

Oky OapbIChIHAAa MaIIMHAIBIK OKYJIAFbl YHPEHIeH alrOpUTMAEP/l Ky3ere
achIpyJIblH MPAaKTHKAIbIK KOJJAAHBUTYJIAphl KapacTblpbliaibl. MatlabTsl
BIKTUMAJJIBIKTAp TEOPHMSCHIHAA KOJAaHy - Oyl QJeyMeTTiK, TaOufH,
SKOHOMHUKAJIBIK ~ JKOHE  TEXHHKalbIK  IporecrtepAeri  skahaHAbIK
MIHJETTEpMEH CHIMATTATaThiH, KOFaMJbl IHQPPIAHIABIPYABIH YIeMel
JaMybIMEH  TYbIHAaFaH  UIYFBII  JKOHE  YaKTbUIBI  KaXKETTUIIK.
bIKkTUManabIKTap TEOPUSACHIH 3aMaHayd 3epTTey HU(pPIaHIBIPYABl KaKET
eTelll, AFHU. ayJapMa IMpaKTUKachl €CENTepiH Ienry aiaroputMaepi. by
KypC JIdJI OChl MAaKCaTKa KbI3MET €Te/li, OHbIH Ma3MYHbI BIKTUMAJIbIKTap
MEH KOMIBIOTEPIIK OargapiaManayabl  OKyHem  Typae TyciHyre

bIkTumanaeikrap
TEOPUSACHI HKIHE
MaTeMaTHKaJIbIK
CTaTHUCTHKA
Teopust BepossTHOCTEN
1 MaTeMaTHIecKast
CTaTHUCTHKA
Probability theory and
mathematical statistics
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OarbpITTalIFaH

B xone w3ydenwmst OyayT pacCMOTPEHBI  NPAKTHYECKHE NPUMEHEHUS
peannsaunﬁ HU3Y4YCHHBIX aJIrOpuTMOB B MallIMHHOM 06y‘IeHI/II/I.
[Ipumenenne Matlab B Teopum BepOATHOCTEH - 3TO aKTyalbHas u
CBOCBpEMECHHAA HCO6XOI[I/IMOCTI>, INPpOAUKTOBAHHAA IMPOIpCCCUTPYIOINM
pasBuTHEM HU(ppaTU3aK O0IIECTBA, XapaKTEPU3YIOIIEHCs II100aTbHBIMH
3aJadyaMinu B COLNUOIIPUPOJHBIX, S3KOHOMUHYECCKUX n TEXHUYECCKUX
npoueccax. COBpeMEHHOE M3YYEHUU TEOPUM BEPOATHOCTEW HYXAAeTcs B
umbpanmaum/l, T.C. aJlrOpUTMHU3allUN pGH_IeHI/If/i IMOCTYNIATCIIbHBIX 3ajia4
IpakTUKU. VIMEHHO 53TOM LeNM CIIYXKUT JaHHBIA KypeC, COAECpPKAHUE
KOTOpPOro HalpaBJICHO Ha CHCTCMATHU3UPOBAHHOC IIPCACTABICHUC 00
UHTErpallMM  3aJad  TEOPUM  BEPOATHOCTEH WM KOMIIBIOTEPHBIM
IPOrpaMMHUPOBAHUEM.

In the course of the study, practical applications of the implementations of
the studied algorithms in machine learning will be considered. The use of
Matlab in probability theory is an urgent and timely need, dictated by the
progressive development of the digitalization of society, characterized by
global tasks in social-natural, economic and technical processes. The
modern study of probability theory requires digitalization, i.e. algorithms
for solving translational practice problems. This course serves precisely
this purpose, the content of which is aimed at a systematic understanding
of the integration of probabilities and computer programming.

29 | BII TK
B KB
BD EC

AKTYyapJIbIK TOyEKell
TEOPHUSCEI

AKTyapHas TEOpHs
pucka

Actuarial risk theory

ToyekenaiH aKTyapiblK TEOpUsChl — MaMaHABIKTBIH bitim  Oepy
OarmapiamacblHa CoWKec OUIIM anylibuilap arajgfaH OaFbITTa KociOu
KbI3MET aTKapybl YILIIH OpTYPJl TOYEIAUTIKTEPAl CaKTaHIBIPY MOJENbAepl
MEH 9/IICTEPIH 3€PTTEUTIH MoH. AKTyapJblK MaTeMaTHKa JKOHE TOYEKeJAep
TEOPHUSACHl OOJIBICHIHAA OUTIKTI MaMaHJapbl NalbIHIAy COHFBI KBLIAAPHI
Kazakcranma cakTaHAbplpy HApbIFBl MEH MEMIICKETTIK JKOHE MEMIICKETTIK
eMec 3eifHeTaKbl KOpJIapbIHBIH KapKbIH/ABI JaMybIHMEH OaiIaHbICTHI.

AKTyapHasi TeOpusl pUCKa — JAUCIUIUINHA, W3YyJalonasi MOJCTH W METOJIbI
CTpaXxOBaHHUs  Pa3IUYHBIX  PHUCKOB, corsacHo  OOpazoBaTenabHOM
IpOTpaMMbl  CTIENMANBHOCTA — TpEIHA3HA4Ye€HA Ui OCYIIECTBICHUS
o0yyaromuMucsi  OpopecCUOHaIbHOM  JEATENbHOCTH B JIaHHOM
HarpaBieHnu.  lloaroroBka KBanM(UIIMPOBAHHBIX CIIEIUAINACTOB B

bIkTumanaeikrap
TEOPUSACHI HKIHE
MaTeMaTHKaJIbIK
CTaTHUCTHKA
Teopust BeposTHOCTEN
1 MaTeMaTHIecKast
CTaTHUCTHKA
Probability theory and
mathematical statistics
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o0iacTu aKTyapHoﬁ MaT€MAaTUKU W TEOpPpUHU PpPUCKA IMIPOJUKTOBAHA
CTPCMUTCIIbHBIM Pa3BUTUCM B Kazaxcrane B INOCIICAHHUE I'OAbl PbIHKA
CTpaxoBaHUs M T'OCYAAPCTBEHHOI'O M HEroCyAapCTBECHHOI'O IIECHCHOHHOI'O
obecreueHus.

Actuarial risk theory is a subject that studies models and methods of
insurance of various risks, according to the Educational program of the
specialty, is designed for students to carry out professional activities in this
direction. The training of qualified specialists in the field of actuarial
mathematics and risk theory is dictated by the rapid development in
Kazakhstan in recent years of the insurance market and state and non-state
pension provision.

Bip monai rannay / Beiopars ogny aucuuminny/ Choose one discipline

30

BII TK
BJ1 KB
BD EC

CBI3BIKTBIK
Oarnmapiamaiiay  JKOHE
OUBIH TCOPUACHI
Jlunetinoe
MPOrpaMMUpPOBAaHUE U
TEOPUS UT'P

Linear  programming
and game theory

5

«CBIBBIKTHIK Oargapiamanay >KOHE OWBIHAApP TEOPUSICHI» IMOHI CBI3BIKTHI
TUIMJIUICY €CeNTepiH WISy OMICTePiH KOHE KAWIIBUIBIK >KarJaibIHJIa
OHTAWJIBI MICIIIMIEP/l aHBIKTayFa, LICMIMIEpIiH O6ap OONybIH, OlapiAbl
TaOy/IbIH aITOPUTMIIEPIH CHUIATTAll OTBHIPHIN 3epTTeyre OarbiTTanFan. OKy
OappIChIHA 3E€PTTENTreH aIrOPUTMICP/ JKY3ere achIpyAblH MPAKTUKAIBIK
KOJIJIaHbLTyJapbl KapacTblpbliaibl. «OMbIH TEOPUSACHD) MOHIH Urepy Kasipri
3aMaHFbl MAaTeMAaTUKAIBIK KypanaaplAbl KOJJaHy NaFdblUIapblH WUTEpyTe,
JKaraanapl Oaranayibl KaJbIITACTBIPYFa JKOHE MPAKTHKA KaKETTUIIKTEpIHE
OailmaHpICTBl  KYObUIBICTAD MEH MpOLECTEeplAiH JaMyblH OoJpKayFra
KOMEKTEeCe/1.

JucuumuinHa «JIuHeliHoe mporpaMMupoBaHUE U TEOPHs UTP HaIlpaBlieHa
HA W3Y4YEHHE METOJOB PEIICHMs JIMHEWHBIX ONTHMMM3AIIMOHHBIX 3a/1ad U
ONpeNieIeHUs]  ONTUMAIbHBIX pEIIeHHH B  YCIOBUSX  KOH(DIMKTa,
CYILLIECTBOBaHMS PEIICHUN C ONMUCAaHUEM aJTOPUTMOB MX HaxoxaAeHus. B
X0Z€ H3ydeHUs OynyT pacCMOTpPEHbl TMPAKTUUYECKHE MPUMEHEHUs
peanu3anuii U3y4eHHBIX alropuTMoB. OcBoeHHE IUCHUIUIMHBI «Teopun
UTP» CIIOCOOCTBYIOT OBJIAJICHHIO HABBIKOB NPUMEHEHHUS COBPEMEHHOI'O
MaTeMaTHUYeCKOT0 HHCTPYMEHTapHs AJis aHalu3a, MOCTPOCHMSI OLEHKU
COCTOSIHUSI M TPOTHO3a PAa3BUTHUSA SIBJICHUM M INPOLIECCOB, ONPEIEISIEMbIE
MOTPEOHOCTAMU MPAKTUKH.

The discipline "Linear programming and game theory" has delectation on
studying of methods for solving linear optimization problems and

blxkTumanaeikTap
TEOPUSCHI HKIHE
MaTeMaTHKaJIbIK
CTaTHUCTHKA
Teopust BeposiTHOCTEN
1 MaTeMaTHIecKas
CTaTUCTHKA
Probability theory and
mathematical statistics
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determining optimal solutions in conflict conditions, the existence of
solutions using algorithms for finding them. During the study, practical
applications of the implementations of the studied algorithms will be
considered. Mastering the subject 'Game Theories’ helps to master the
skills of using modern mathematical tools, to form an assessment of the
situation and to predict the development of phenomena and processes
related to the needs of practice.

31

BII TK
B KB
BD EC

Tuimaineynin
KOJAaHOaJIbI 9/1icTepi
[IpuknagHbpie METOABI
OINTUMU3ALUH
Applied methods of
optimization

[Tonai OKyIbIH MaKcaThl — D3KOHOMHKA, KapXKbl, MEHEDKMEHT >KOHE
MapKEeTUHITE TYBIHAANUTBIH MOceJenepal INCeUIyAiH MaTeMaTHKaIIbIK
onicTepiH  Kacay. Kypc  CBI3BIKTBIK  KOHE  CBI3BIKTBI  €MeC
OHTAWIAHABIPYABIH HETI3T1 9MICTEPIH KoHE oJIapAbl Oackapy, >Kocmapiay
TEOPHSCHIHA TYBIHIANTBIH Maceneiepae, COHJai-ak ImemiM KaObuinay
Moceniecine OailaHpIcThl 0acka Ja OpTYpial Mocenenepii UIemryae
NPaKTUKAJBIK KY3ere acelpyasl 3epTreiimi. On  ChI3BIKTHIK, JIOHEC,
CBI3BIKTBIK €Mec, OYTiH, JUHAMHKAIBIK M[pOrpaMMalaylblH HEeri3ri
YFBIMJIApbl MEH 9JIiCTepiH Oepei.

I_[CJ'IB HU3YyYCHUS OUCHUIUIMHBI - OCBOCHHUEC MATEMATUYCCKUX MECTOHOB
peumiCHud 3aaa4, BOSHUKAIONIMX B 3KOHOMUKCE, q)HHchaX, MCEHCIPKMEHTC,
MAapKCTHUHTC. B Kypc€ HU3Yy4YarOTCd OCHOBHBIC MCTO/bI JIMHEHHON U
HeJIMHEHHON OINITUMHU3AIMN W HUX IMPAKTHYCCKad pcaar3alusd B 3aaaydax,
BO3HHUKAIONIUX B TCEOpPUH YIIPABIICHUA, IIJIAHUPOBAHUA, a TaAKXKC IIpPU
pelIeHnn JPYruX pa3HooOpa3HBIX 3a/lad, CBS3aHHBIX C MPoOIEeMOi
MMPUHATHA pemeHI/Iﬁ. B Hem JAarTCAd OCHOBHBIC IIOHATHUA W METOIbI
HHHefIHOFO, BBIITYKJIOTO, HCJ’IHHGfIHOl"O, OEJI0OYUCICHHOI'0, JTMHAMHWYECKOI'O
IIpOorpaMMHUpPOBaHUS.

The purpose of studying the discipline is the development of mathematical
methods for solving problems that arise in economics, finance,
management, and marketing. The course studies the basic methods of
linear and nonlinear optimization and their practical implementation in
problems arising in the theory of control, planning, as well as in solving
various other problems related to the problem of decision making. It gives
the basic concepts and methods of linear, convex, non-linear, integer,
dynamic programming.

blkTumanaeikrap
TCOPUSCHI JKOHE
MaTEMAaTUKAJIbIK
CTaTUCTHUKAa
Teopust BepossTHOCTEN
1 MaT€éMaTu4dcCKas
CTaTUCTHUKAa
Probability theory and
mathematical statistics

Bip monai rannay / Beiopars oany aucuumiuny/ Choose one discipline
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32 | TIII TK Huddepenmmanibik Makcatpl- MaTeMaTUKaJIBIK (U3MKAHBIH TEHJACYJIEPIH IICHIYAIH OpTYpIIi Anrebpa xoHE
I1JI KB TEeHACYIePAi JKOHE CaHJBIK ONICTEpPIH MEHrepy, MaTeMaTUKalIblK (U3UKAHBIH THUITIK aHAIW3IIH CaHIbBIK
PD EC MaTeMaTHKaJIbIK TEeHIeyNepiH o3 OerimMeH miemyre yipeny. lllekapanblk koHe apanac omicTepi

¢usuka  TeHAeylepiH ecenTep/iH, MaTeMaTHUKaNbIK (U3UKaHblH TeHaeynepi ymin Komm | YwnciaeHHbIe METOABI
HICTITYA1H CaHIBIK eceOiHiH cyy10amapbiH Kypa Oi1y jKOHE KYPBUIFaH MIeKapajblK cyyi0anapsl | aHajlu3a | alreOpbl
anicTepi TYpaKThUIBIKKAa 3eprrey; lllekapanmbik koHe apamac ecenrepaid, | Numerical methods of
YucieHHbIE  METOJbI MaTeMaTHKaIbIK (pu3ukaHblH TeHaeyiaepi ymrin Komm ecebinig en | analysis and algebra
peleHus KOJIaiJIbl cyyibanapbid Tapaai oiry; MaTeMaTukanbiK (U3nKa TeHASYyIepiH MatemaTuKanbIK
nuddepeHImaIbHBIX mienry OapbIChIH/Ia OCBI 9MIICTEP/l ICKE achIpy AaFIbIChIHA UE 0OITy. ¢busuka Tenaeynepi
YpaBHEHUN u Ilenp — ycBOEHME pa3iIMYHBIX YHMCICHHBIX METOAOB PEIICHUS YPaBHECHUU YpaBHeHUs
ypaBHEHUU MaTeMaTH4ecKoi (PU3UKH, HAYUYUTh CAMOCTOSTEIHHO PEUIUTh TUIIUYHBIC MaTeMaTHYeCKON
MaTEeMaTU4ECKON 3aJjaud  ypaBHEHWH MaTeMaTHYecKol (u3MKu. 3HATh COCTaBJICHHE buzuku
buzuku Pa3HOCTHBIX CXE€M, alMpPOKCUMUPYIOUIMX KPAaeBbIX M CMEIIAHHBIX 3ajad, Equations of
Numerical methods for 3amaun Komm [uis ypaBHEeHW#l mMaTeMaTHueckoi (u3uKu, ucciaemoBanue | mathematical physics
solving differential COCTaBJICHHBIX PAa3HOCTHBIX CXEM Ha YCTOMYMBOCTb. YMETh BBIOpATh
equationsand the Haubosiee MOJXOISINNE PAa3HOCTHBIC CXEMbI, AalPOKCHMHUPYIOIIHE
equations of KpaeBble M CMEIIaHHbIe 3anayd, 3amauyu  Komwm a1 ypaBHEHUN
mathematical physics MareMaTudeckor (u3uku. MMeTh HaBBIKM METOJAMH alTOPUTMH3ALUH

peann3oBaTh YKa3aHHBIX METOJIOB TIPU pEUICHWW 3ajad ypaBHEHHU

MaTeMaTHYeCKON (PUHKH.

The goal is the assimilation of various numerical methods for solving

equations of mathematical physics, teaching to solve the typical problems

of the equations of mathematical physics. Know the construction of

difference schemes approximating boundary and mixed problems, the

Cauchy problem for equations of mathematical physics, and the analyzing

of the compiled difference schemes for stability. Be able to choose the

most suitable difference schemes that approximate boundary and mixed

problems, the Cauchy problems for equations of mathematical physics.

Have skills in algorithms to implement these methods in solving problems

of equations of mathematical physics.

33 | I TK Canpnap TEOPHSICHI byn KypcThIH MakcaThl —caHAap TEOPHUSCHIH, dcipece aKmapaTThl Anrebpa |
I1/1KB JKOHE mudpiay mu@piaaygarsbl caHAap TEOPHUSACHIH KOJIJAHYIbIH 0acThl OarbIThl OOJIBII Anre6pa |
PD EC ITOPUTMIEP1 TaObUIATBIH, KJIACCUKAJIBIK YKOHE 3aMaHayd apu(pMeTHKaMeH CTyIEHTTep.l Algebra |

Teopust YHACEN 51

TaHBICTBIPY OoJbin TaObuIabl. JKOoFapel anredpa >KoHE caHJap TEOPHSCHI
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AITOPUTM IHU(PPOBAHKS
Number theory and
encryption algorithm

Typajibl OUTIM OJapIbIH IpreTacTapbiIMEH €H KapanailbIM TaHBICYMEH
miekTeneni gen  OoipKaHyna; oOChI  CeOENTeH MaTeMaTHKaJaH —OChI
cajiajlapaaH KaXCTT 1 aKIapar YCbIHbLIA/IbI.

[lens maHHOTO Kypca - BBECTH CTYAEHTa B T€ 00JAacTH apu(METHKH, KaK
KIIaCCUYECCKHUEC, TaK U CaMbI€ COBPEMECHHBIC, KOTOPBIC HAXOAATCA B LICHTPE
BHUMaHHUSA TPUIOKCHUNA TEOPUHM YHCeN, OCOOCHHO [uIs MH(pOBaHUSA
uHpopmanuu. Ilpenmnonaraercs, 4To 3HaAHUE BBICIICH aareOpbl U TEOPUU
YUCCJI OrpaHUYCHO CaMbIM CKPOMHBIM 3HAKOMCTBOM C UX OCHOBAaMH; IIO
STOH IIPUYUHE H3JIararoTCd TaK¥XeE HeO6XOI[I/IMI:>Ie CBCACHHS N3 IJTUX
o0JracTeit MaTeMaTUKH.

The goal of this course is to introduce a student into those areas of
arithmetic, both classical and advanced, which are the focus of applications
of number theory, especially to encrypt information. It is assumed that
knowledge of higher algebra and number theory is limited to the most
modest familiarity with their foundations; for this reason, the necessary
information from these areas of mathematics is also presented.

Bip monai tannay / Beiopates onny nucunmiinay/ Choose one discipline

34 [ BII TK
BJl KB
BD EC

[TpoexkTuBTI reoMeTpust
IIpoexTuBHas
TeOMETpPHUSI

Projective geometry

5

Kypc npoekTuBTIK KEHICTIKTErl MeOMETPHsUIBIK (QUrypaiapisl 3epTreyre
apHanrad. Kypc OappichiHIa OUTIM aiymibulap MPOEKTHBTI TY3y MeEH
JKA3bIKTBIK TC€OMETPHSCHIHBIH TOPT HYKTEHIH Kocapibl KO3(QQPHUIMEHTI,
HYKTEJIEpAiH MPOEKTUBTIK KOOPJMHATTAaphl, MPOEKTUBTIK ©3repicTep MeH
KapTayiap, romosiorusi, Jlesapr teopeMachl, €KiHIII PEeTTI KUCHIKTap KoHE
OJIapJIbIH JKIKTENTyl JKOHE T.0. Heri3ri TYXbIpbIMIapbl MeH (akTiiepin
3epTTEn/Il.

Kypc mOCBAMEH H3yuyeHUIO TEeOMETPUYECKMX (GUIyp B MPOEKTUBHBIX
npocTpaHcTBax. B xone xypca oOyuaromuecsi OyAyT M3y4aTb OCHOBHBIE
YTBEPXKICHHUSI U (PAKThl T€OMETPUU MPOEKTUBHOU MPSIMON M IIIOCKOCTH:
JIBOITHOE OTHOIIEHHE YETHIPEX TOYEK, IMPOEKTUBHBIE KOOPJIMHATHI TOYEK,
IPOCKTHBHBIE IPeoOpa3oBaHUs M OTOOpaK€HUs, TOMOJIOTHs, TeopeMa
Jle3apra, KpuBbIe BTOPOTO MOPSAKA U UX KiIaccuuKamus u ap.

The course is devoted to the study of geometric shapes in projective
spaces. During the course, students will study the basic assertions and facts
of the geometry of the projective line and plane: the double ratio of four
points, the projective coordinates of points, projective transformations and

AHaINTUKAJIBIK
reomMeTpus
ABammTHueckas
reomMeTpus
Analytic Geometry
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maps, homology, the Desargues theorem, second-order curves and their
classification, etc.

35

BII TK
BJ1 KB
BD EC

Bapuanusibsik ecentey
Bapuannonnoe
NCUYUCIICHUC
Variational calculus

Kaxxkerri  »xoHe  JKETKUIIKTI  MMApTThl, (QYHKIUSHBIH  JIOKAJIbJI
OKCTPEMYMBIHBIH Oap OOdybIH, (YHKIMOHANAAP MEH (YHKIMS YIIiH
AKCTpEMaJIbl €CenTep il IEIyAiH daicTepin Oury. DyHKHOHAIIBI OJICI3
JIOKAJIbJ[I MUHUMYMFa OHE IIapTThl MUHUMYMFa 3epTreid amy. lllemynin
TaHBIMAJl OMICTEPIH KOJJIAaHy KOHE KOPBITBIHIBI Kacay; €H KOJaibl
albIPBIMIIBI CXEMasap bl TaHaay, allpOKCUMAIUSIAYIIbl ailMaKThIK JKoHE
apajac TarchlpManap, MaTeMaTHKajiblK (U3MKAHBIH TEHJAeYyJepl YILUiH
Komm ecebi. Bapuamusuiplk ecenTey Immmenry OapbICBIHIA KOPCETUINeH
oficTepl Ky3ere achlpyAarbl BapHALMSIIBIK €CENTey OAICTep JaFIbIChlHA
ue 6oiy.

3HaTh HEOOXOAUMOE U TOCTATOYHOE YCIIOBUE CYIIECTBOBAHUE JIOKAILHOTO
KCTpeMyMa (QYHKITMH, METOJBI PEIICHUS JKCTPEeMaTbHBIX 3aaad s
(GyHKIIMOHATIOB ¥ PYHKIHMH. YMETh UCCIIEN0BaTh (GYHKIIMOHANA HA cIa0bIit
JOKAJIBHBIH MHHHMYM, HCCIIEOBaTh (YHKIMOHANa HA  YCIOBHBIH
MUHUMYM. MCcTIOIp30BaTh U3BECTHBIE METO/IbI PEILICHUS U J€1aTh BBIBOBL;
BBIOPATH HauOosee MOAXOSIINE Pa3HOCTHBIE CXEMBI,
arnmpoKCUMHUPYIOIINE KpaeBble W CMEIIaHHbIE 3a/1auu, 3agaun Komm ans
ypaBHEHUN MaTemMaTH4yeckoil Qusuku. HMMeThb HaBBIKM MeETOAaMH
BAPUALIMOHHOTO MCUUCIEHUS  peaiu3alMy YKa3aHHbIX METOJOB NpU
PEIICHUH 3a]]a4i BApUAIIHOHHOTO UCYUCIICHUSI.

Be able to analyze the functional on a weak local minimum, to analyze the
functional on the conditional minimum. Use known methods of solution
and draw conclusions; choose the most suitable difference schemes that
approximate boundary and mixed problems, the Cauchy problems for
equations of mathematical physics. Have skills of the calculus of variations
in the implementation of these methods in solving the problem of calculus
of variations.

JuddepeHnman bk
TEHIeyJIep
Huddepenunanbubie
ypaBHEHUS
Differential Equations

Bip monai tannay / Beiopars ogny aucuumiuny/ Choose one discipline

36

BII TK
B KB
BD EC

JuddepeHnnanapk
reOMETPHS KOHE
TOIOJIOTHS
Juddepennmanphas

5

KypcTbiH Ma3MyHBI KHUCBIKTap MEH O€TTEepJiH aHBIKTATybIHA, JOKAIbIl
3epTTeysiepre apHainFaH. MyHJa KHCBIKTBIKTap TEOPHSCHI, OETTEpIliH
HETi3r1 WHBapUaHTTaphbl, OIpiHINI >KOHE eKiHIII KBaJIpaTThIK Qopmaiap,
0eTTiH OOWBIHJAFbI HETI3T1 KUCHIKTAP (aCMMMTOTHUKAIBIK, KHCBIKTBIKTAp,

AHaITUTUKAIIBIK
TeOMETpHs
AHanuTtnueckas
TeOMETpHS
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TCOMETpUA n
TOIIOJIOT U

Differential geometry
and topology

reoJIe3NsUTBIK), OETTIH IMIKI TEOMETPHSCH  KapacTelpeuiangsl. Kypce
muddepeHranabl  TeOMETPUSHBIH — HETI3r1  epeXeNepiH  TEOPHUSIIBIK
TYpFblAa  d3ipieyre,  mpoOjeManapabl  IICMyAeri  MPaKTHKaJIbIK
JaraplIapabpl Hrepyre apHairaH.

ConepmaHHe KypCa HaIIpaBJICHO Ha HN3YUYCHUC croco0oB 3aJaHus1 U
JIOKAJbHOTO MW3YyYEHHs] JIMHUM M IIOBEPXHOCTEH, TEOPUU KPUBHU3H,
OCHOBHBIX HWHBApUAHTOB HOBerHOCTeﬁ, nepBoﬁ u BTOpOfI KBaApaTUIHbIX
dbopM TOBEPXHOCTH, OCHOBHBIX THUIIOB CICHUATIBHBIX JIMHUKA Ha
MMOBEPXHOCTH (aCHMITOTUYECKHE, KPUBHU3H, T€OJC3NUECKHUE), BHYTPEHHEH
reoMeTpun nosepxHocTel. Kypc mnpenHazHadyeH I TEOPETUYECKOIO
OCBOCHHMSI OCHOBHBIX IOJIOKEHUH AuddepeHInaIbH0il  TeOMETPUH,
HpI/I06peTeHI/I$I MPAKTUYCCKUX HABBIKOB PCIICHUWA 3a1a4.

The course content is aimed at exploring ways to define and locally study
lines and surfaces, the theory of curvatures, basic surface invariants, first
and second quadratic surface forms, basic types of special lines on a
surface (asymptotic, curvature, geodesic), internal surface geometry. The
course is intended for the theoretical development of the basic provisions
of differential geometry, the acquisition of practical skills in solving
problems.

Analytic Geometry

37 | BII TK NuTerpanapik
bJI KB TEeHJEYJIep
BD EC WNHTerpanbHbie
ypaBHEHUS

Integral equations

WHTerpainplk TEHICYJIEP TEOPHSACHl KOJNAAHOANBI JKoHE  (DU3UKAIIBIK
Ma3MyHIarbl KONTEreH Moceieleplai Tangay/a »JKOoHEe [IeHIyae KeH
Konanbuianbl. byn  kypcra ®penronmsm  MeH Bosbreppa  ChI3BIKTBI
UHTCTPAIIBIK ~ TEHACYJIEP, OCHl TEHACYICPAiH MICIIMIUINI  Typajbl
TeopeMaapel, OIPTIHACH JKYBIKTAy OICi, HTEpallMsUIaHFaH SIPO MEH
pe30JIbBEHTAIAPBIH KYpbUIBICBI, DpearosbM  aHBIKTAybBIIITAP  JJICI,
®pearonbM TEOPHUSCHI, 9JICI3 €peKIIeNiri 6ap HHTETpaNIIbIK TeHaeYIep, AOenn
eceli, CUMMETPHUSUIBI SIIPOCHI 0ap MHTErpaNZbIK TCHICYJIep, OpaMbl THITI
TEHJIeYJIep, KeHOIp ChI3BIKTHIK EMEC TCHICYIICP KapacThIPbLIaIbl.

Teopuss MHTErpajbHBIX ypPaBHCHUH INHPOKO MPUMEHSETCS TPU aHAIM3C |
pelIeHMH MHOTHX 3a/la4 MNPUKIAJHOTO W (PU3MYECKOro coaepxaHusi. B
JAHHOM KypC€ pacCMaTpUBAIOTCS JIMHEHHBIC WHTETPANbHBIC  ypaBHEHUS
Opearonsma u Bonbreppa, TeOpeMbl CyNIECTBOBAaHHMS W €IUHCTBEHHOCTH
JAHHBIX YpPaBHEHWH, METOJ IMOCIEI0BATEIbHBIX MPUOIIIKEHHHA, TTOCTPOCHUE
UTEPUPOBAHHBIX SIJIEP U PE30JIBBEHT, METOJI OITPEICITUTEICH

OYHKIIMOHAIABIK
Tanaay
OyHKIIMOHATBHBIN
aHaimu3
Functional analysis
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