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2023 KeLTBI KaGBUIIAHATEH GimiM anymsuiapra apHanras 6B05401 - Maremaruxa Ginim 6arapnamacs! Goitsmma TISHAEP KaTalorkl

Karamor aucnunmin no o6pasoBatensHoit nporpamme 6B05401 - Maremaruka Anst 06y daromuxes npuema 2023 rogx
The catalog of disciplines educational program 6B05401 — Mathematics for the students of the 2023 year admission

Ne | Tloumiy uumkmi Ionninaraysr / Kpenur / Krickama aunoranmsa/ ITpepexeusurrep/
/
Huxn Haspanue nucuuniyue: / Kpenur / Kparkas annorars / TIpepexsusursy/
JUCIHUILTMHEL
/ Name of the course Credit Annotation Prerequisites
Cycle of the
course o
1 cemectp /1 cemectp / Semester 1
KOO komnonenTi / BY30oBcknii kKoMnoHeHT / University component

1 BIT XXOOK Maremarukansix Tanaay 1 8 Kypc xeneci Gemimaepaen Typamer: skusm TCOPUACBIHBIH 3NEMEHTTEp], HAKTHL CAHZap HBIHBH | MeKTelm MaTeMaTHKACh!
BJI BK Maremaruueckuii ananus I aKCHOMATHKATIAHALIPELIFAH TYPFHIZAH GEpy, CAHNEBIK TI30CK XoHe OHEIH MIeTi, Gip alHLIMATAI dyHKIHS IlIkonsHEN KYpC
BD UC Mathematical analysis I KOHE OHBIH Leri, PyHKIHs y3iniccizairi, hynrum IJuddepentmanianysl, nudpdepernmaiibik anmnapar MaTeMaTHKH

KOMETiMeH (yHKIMAHEL 3eprTey. Byn Gemimze KapacThIPBUIFAH TEOpHsT OaplBIK MATEMATHKAIBIK School Mathematics
Ginimai urepyre anFsuuapt 6ombin TabbII2EL

Kype cocromT u3 creayrommx pasnenos: sneMeHTs TEOPHH MHOXKECTB, AKCHOMATHYECKOE ONPEACTeHHe
MHOXCCTBA NeHCTBUTENBHBIX UHCEN, YHUCIOBAA MOCICHOBATENRHOCTE H o6 npenen, GyHKEs oxHOi
TIEPEMEHHOI | €€ IIPCIeN, HENPEPHIBHOCTS U AubdepeHtmpyeMocTs bysxrm, uccnenosanue GyHKIIH
¢ noMombio muddepennmansroro annapara. JlaHHas TEOPHS SBISETCA OCHOBOI A qanbHeHIero
H3YYEHHS MATeMATMYECKMX JUCIMILIAH.

The course consists of the following sections: elements of set theory, axiomatic definition of the set of
real numbers, numerical sequence and its limit, function of one variable and its limit, continuity and
differentiability of a function, study of a function using the differential apparatus. This theory is the basis
for further study of mathematical disciplines.

2 BITXXOOK Anre6pa I 5 By# kypcrE! okbin-yitpery 6aprichinzga CTYACHTTEp IPYINNa; CAKMHA; OpiC YFBIMBIL, KOMIUIEKC CaHmap, | MeKTen MaTeMaTHKach
BI BK Anre6pa I MaTpuuanap, aHblKrayeimrap, kepi Marputia, I'aycc onici, Kpamep axici. Konvymrenikrep IkonbHEIA Kype
BD UC Algebra I YFEIMAAPBIMEH TaHBICHIT MEHrepeai. ANLIHFAH GiniM S5KOHOMHMKa MEH (M3HKAHEIN €CENTEpiH Iuentyre, MaTeMaTHKK

COHEIMEH KaTap 0acKa MaTeMaTHKAIBIK ISHACP] OKBI MEHrepyre Kaxer. School Mathematics
B mpouecce usyuenns aaHHOTO Kypea o6yqalommecs 3HAKOMATCA ¢ TAKHME OCHOBHEIME TIOHATHUAMH,
Kak rpyrina, KoibLio, T0IIe, KOMIUIEKCHEIE HHCIA, MATPHLIBL, OTIPSACIHUTENH, 06pATHAS MATPULR, METOA
\ Taycca, mpasuno Kpawmepa, mmorounemsi. I[lomyueHHsie 3mamus NPUMEHSIOTCA AN pelieHMs
OKOHOMUYECKUX H (pU3HIECKUX 3714, A TAK XKC AN H3YHEHHs IPYTHX MATEMATHIECKHX JHCLMTITAH,
In the process of studying this course, students learn about such basic concepts of a group, a ring, a field,
complex numbers, matrices, determinants, the inverse matrix, matrix equations, the Gauss method, B
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Gramer's rule, polynomials. The acquired knowledge is used to solve economic and physical problems,
as well as to study other mathematical disciplines.

3 BIT 2)KOOK
B BK
BDUC

AHaNUTHKAILIK FEOMETPHS
AHaMTHYECKaS [EOMETPHA
Analytic Geometry

Byt KypeTs! OKBIN-yipeHy GapbICHIHIa cTy IEHTTEp BEKTOPJIAP, KOOPAUHATANBIK KYifenep, exituri perti
KACBLIKTap MEH GETTCP CHAKTHI AHAIMTHKANBIK FEOMETPHSHBIH HErisri YFBIMIAPBIMEH TAHBICHIII,
TCOPUANBIK XKIHE KONAaHGAIbI MaCENeNep;Ii eIy JaFbINAPEIH MEHFEPE|.

B nponecce H3yuenns BaHHOTO Kypca, 06y4alONMECs 3HAKOMATCS ¢ TAKHME OCHOBHBIMH TOHSTHAME
GHATATIIECKOH T€OMETPHH, KaK BEKTOPH], KOOPAMHATHAS CHCTEMa, KPHBHIC U TIOBEPXHOCTH BTOPOIO
TI0pAIKa, & TAIOKE OBNAJICBAIOT HABLIKAMH PELICHUS TEOPETHIECKHX ¥ MPHUKIALHBIX 331a4.

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.

MexkTen MaTeMaTHKACEHD
IkonpHeI Kype
MaTCMATUKH
School Mathematics

2 cemectp / 2 cemectp / Semester 2

KOO

KomnoHeHTi / BY3oBcknii komnonent / University component

4 | BIIJKOOK
BJ1 BK
BDUC

Anre6pa I1
Aure6pa II
Algebra 11

Byn kypcra maremarmxansik memmepai oxam opi TyciHy ymiH KaxerTi Weri3 GONBIT TaGhLIATHIH
CHIBBIKTBIK AIIFeOPaHbI HEri3Ti MATEPHANEIH, aTan alfTKAHAA CHI3BIKTBIK KEHICTiKTepA] xKoHe onapmen
0aiiIAHBICTBI FEUILIMHE KOHTEKCTE CHI3BIKTBIK OTEPATOPIAPbIH TEOPHSACHIH Yiipereni,

B nannom kypce usyudaror 6a30BGIit MaTepHan IHHEAHOM anre0pel, a MMEHHO JIMHCHHBIE IPOCTPAHCTBA
M CBASAHHEIC C HUMH TCOPHIO JMHEHHBIX OMNEPATOPOB B HAYHHOM KOHTEKCTE, KOTOPHIA SBIfETCS
HEOGX0MMBIM (hYHIaMEHTOM JUIS JANEHEHIIET0 NOHHMAHKS MATEMATHYECKHX TUCIHILINH,

This course teaches the basic material of linear algebra, namely linear spaces and the related theory of
linear operators in a scientific context, which is a necessary foundation for further understanding of
mathematical disciplines.

Aunre6pa I
Auxre6pa I
Algebra I

5 | BIIJKOOK
BJ1 BK
BD UC

Maremarukansik tanaay 11
Maremaruueckuit anamms 11
Mathematical analysis II

Kypc kenmeci GenmimaepmeH Typanbl: aHBIKTanMaraH HHTerpais, Puman HHTETPansl JKOHE OHBIH
KONTaHBICE],  CAHABIK Karap, (YHKIMOHANNEIK KaTap, MCHIIikci3 wHTerpal. byn Gemimne
KapacThIpEUFad Teopus «Marematuxansik Tangay I» noninze GepiireH TeOPUSHBIH XATFaCcH 6onbi,
Ma3MYHEI HETi3ri MaTeMaTHKaJIbIK allapaTTap KATaphlH KeHeHTe i,

Kypc coctomT M3 cresylomux pasneno: HeoNpENENeHHLLH HHTEerpan, uHTerpan PHMaHa H ero
UPUMCHEHUA, YHCIOBOH psi, QyHKIHMOHANLHEIH PN, HecOGCTBEHHBIH unTerpan. JlanHas Teopus
ABIAETCH MPOJOIDKCHHEM IMCUMIUIMHEL «Maremarudecuit anams I» ¥ ee comepxaHMe pacimpser
Hab0p OCHOBHEIX MATEeMaTHIECKUX HHCTPYMCHTOB.

The course consists of the following sections: indefinite integral, Riemann integral and its applications,
number series, functional series, improper integral. This theory is a continuation of the discipline
«Mathematical Analysis I» and its content expands the set of basic mathematical tools.

Marematukaneix,
Tanmay 1
Maremaruueckuii
ananns 1
Mathematical analysis I

3 cemectp / 3cemectp / Semester 3 '

KOO

Komnonenti / BY3onekwuii komnonent / University component

6 BIT 2KOOK
BJ1 BK
BD UC

Maremarukansi tanaay 111
Maremaruueckuii anamus I11
Mathematical analysis 111

N

Kypc keneci Genimaepnen Typanst: R™ xemicTiringeri tononorns, R™ —eri Tis6eK xomHe OHBIH IHETi,
Kell aifHbiMan (yyHKOMS KOHE OHLIH Imeri, ysimiccizairi, AuddepeHnranianysl, IKCTPEMYMIapEL
AfiKpiHaanMaraH (yHKOES %9HE MApTTH skerpemyM. Tik napannenemunesn xaue Xopaan Goitsmma
emueMIi JKHBMHAA ecemi Puman HHTerpamiapel. Byn GemiMue Kol aiHBIMansi yHKIMAHEIR
MaTEMAaTHKAJILIK, aHANM3bI UTEpiNesi.

Kypc cocrout n3 crenyromux pasenos: TONONOr S B IPOCTPAHCTBE R™, MOCHEI0BATENBHOCTE B R™
€¢ Ipener, NpeACH, HETPEPHIBHOCTE, AU((epeHUMpYeMOCT: (BYHKUMA MHOTHX NEPEMCHHEIX W €€
skcTpeMyM. Hesenaa QyHKuMS, ycnosHsi 3KCTpemym. Kparnele wunTerpans: Pumaxa wHa
TpsAMOYTONEHOM MapaJule/eHIeie ¥ Ha u3MepuMEIX 1o JKopaany MuoxecTBax. B 91oil mucumninue
OCBaMBACTCs MaTEMATHICCKUH aHaM3 (YHKIH MHOTHX NIEpEMEHHbIX.

The course consists of the following sections: topology in R® space, sequence in R™ and its limit, limit,
continuity, differentiability of function of many variables and its extremum. Implicit function,

MaremaTuxamsik
Tangay II
Marematuaeckuii
anamus I1
Mathematical analysis I
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conditional extremum. Riemann multiple integrals on rectangular parallelepiped and on Jordaan
measurable sets. In this discipline is studied mathematical analysis of functions of many variables

7 BIT 2KOOK
Bl BK
BD UC

Hakrs! Tannay
JlelicTBUTENBHEIN aHANS
Real analysis

4

Haxrer  afiubivansl GyHKUMANAp TEOPUACH MATEMATHKAHBIH, ipredi IOHIEPiHE KATalbl xoHe Gacka
MaTeMaTHKAJIBIK [OHACP KOMJaHGANbl MareMaTHKa YIIiH Heris Gomeim TaGeimamel IIomze keneci
CYPaKTap KapacTBIPHIIAIBL XHBIHIAP KYHeci TeOpHACHHEIH 2nementTepi, Jle6er onmemi xone JleGer
MHTCTPANBIHBIH TEOPHACE], MHTErPAIIEIK OeNri acTEIHAA IIETKE KOWIY, sKHHAKTANATHH tyHKOHAIAp
KeHicTiri.

Teopuss Qynxrmit AelfcTBUTENEHOTO aHANM3A OTHOCHTCH K (GyHAaMEHTaNEHLIM MaTeMaTHICCKuM
AHCUMIIMHAM W ABIACTCA 6a30H AN APYTUX MATEMATHHECKUX IPEIMETOB ¥ IPHKIATHOH MATEMATHKH.
ZWMCUMIIIMHA COAEPIKHT CIIENYIONHE BONPOCHL: JIEMEHTH TEOPHH CHCTEMEL MHOXECTB, TEOPHSI MEPEL H
viterpana JleGera, mpenensHEA mepexoa NMOA 3HAKOM HMHTCrpana, IPOCTPAHCTRBA CYMMHPYEMBIX
byHKumit,

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.

Maremarukansix
Tanzay II
MaremaTHyeckmii
aHamms 11
Mathematical analysis I

8 | BIIXXOOK
B BK
BDUC

JlucKpeTTi MaTreMaTHka XoHe
MaTEMATHKAIBIK JIOTHKA
JuckperHas MareMatuka wu
MareMaTHYeCKas JIOTHKA
Discrete Mathematics and
Mathematical logic

By xype mmckperTi MaTeMaTika MEH MaTeMaTHKANIBIK TOTHKAHBIH HELI3rL TYCiHIKTepiH, 0CH canaga
KOJIIAHBINATHH MATEMATHKAIBIK OOBEKTINEPAIH aHBIKTAMANAPH MEH KACHUCTTEPiH, TYKBIPEIMIApIB!
TPKBIPBIMAAYIEL,  ONApAbI JdNENfey OMICTCPIH JKOHE ONApABl KOJAHYABIH MYMKiH cananapbiH
3CPTTCHAL. JIUCKPeTTi MaTeMaTHKa MEH MATEMATHKATBIK TOTHKAHBIH SPTYpIIi cananapbiHAH TEOPHAIBIK
HOHE KONIaHGAIIb! ecenTepai MICIIy saicTepi KAPACTHIPBIIAZEL

B ftaHHOM Kypce M3y4aloTCs OCHOBHbIE HOHATHA JHCKPETHOM MATEMATHKH ¥ MATEMATHIECKOI JIOTHKH,
ONPEC/ICHHS M CBOHCTBA MATEMATHICCKHX OGBEKTOB, HCMONB3YEMBIX B 3T0M 061acTH, dbopMyIpoBkH
YTBEPKACHHH, MCTOJBI HX J0KA3aTEBCTRA, BO3MOXKHEIE CHEPhI MX MPHIOKEHHUIL. PaccMmarpusaiores
MCTOABI pCIICHHA 3alay TEOPETHIECKOTO M IPHKIANHOTO XAPAKTepa M3 DasNHUHEIX Pasicion
JMCKPETHON MATEMATHKU H MATEMATHIECKOH JIOTHKH.

This course studies the basic concepts of discrete mathematics and mathematical logic, the definitions
and properties of mathematical objects used in this area, the formulation of statements, methods for their
proof, and possible areas of their applications. Methods for solving theoretical and applied problems
from various branches of discrete mathematics and mathematical logic are considered.

Anre6pa IT
Anrebpa IT
Algebra Il

9 | BII 2KOOK
b1 BK
BDUC

barnapnamanay
IIporpammuporanue
Programming

«barmapmamanay» momi C++ MblcansHga oGbeKTiNi-Oarapisl  mporpamManay — Heriszepid
2kapaThUIRICTAHY  FEUILIMAAPBINGIH MATEMATHKANBIK JK9HE KOMIBIOTEpIiK MOIENbACY OmiCTepiH
GarnapiaMalbiK KaMTaMachi3 eTyAi €HTisy Kypamsl peTiHme KapacTelpyFa apHaurad. Iloxai okeim-
Yéipery Gaphicbiina ctyaentrep Pyton Timimin merisri Tycimikrepi men CHMHTAKCHUCIH, TilmiH Herisri
OOBEKTiNepi MEH KYPBUIEIMIADEH aHBIKTAY omicTepiH, 0GBekTiNi-GarLTTaNFal Garmapnamanay
TEXHONIOrMACKIH XOHE KonmmanGans! Garfapnamanap s3ipiey snicrepin yiipenexi.

HMucuummmna  «lIporpaMMupoBanme»  npeAHasHaveHa  JIf H3YYCHUSA OCHOB  00LEKTHO-
OPHMCHTUPOBAHHOrO IPOrPAMMHMPOBAHKA Ha MpUMeEpe s3bika C++, Kak MHCTPYMEHTA MpOrpaMMHO
PeATH3AIMK METOAOB MATEMATHYECKOTO M KOMIBIOTCPHOTO MOAETHPOBAHMS 3aKOHOB eCTECTBOSHAHN,
B mpouecce u3yuenus AMCUMINIMHEL CTYIEHTH M3YYAlOT Ga30BLIE TIOHSTHS ¥ CHHTAKCHC S3BIKA C++,
METOAB! ONPENCNCHU M HCIIONB30BAHHS OCHOBHEIX OGBEKTOB M KOHCTPYKIMIA S3BIKA, TEXHOJOTHIO
O0BEKTHO-0PHEHTHPOBAHHOTO IIPOTPAMMHUPORARHS  IPHEMbI pa3paboTKH TIPUKIATHBIX TIPOTPAMM.
Discipline «Programmingy 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

Hudopmaruxa
Hudopmaruxa
Computer Science
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techniques for developing application programs.

4 cemecTp /4 cemecTp / Semester 4

KOO

KomnoHeHTi / BY30BcKkuit koMnounenr / University component

10

BIT2KOOK
Bl BK
BD UC

Maremarukansik tangay IV
MateMariyecknii ananus IV
Mathematical analysis IV

N

Kypc xeneci GomiMAaep/ien Typanbl: KHCBIKCHI3EIKTEI UHTErpall, OeTTik MHTErpan, CKAJIPIBIK, %KOHE
BEKTOPJIBIK OpicTep, mapaMeTpre Tayeni unterpan, Pypre karapsl, ®ypre TypacHaipyi. Byn Kypcra
TBIHFAH TCOPUANBIK GiliMaep FHUIBIM MEH TEXHUKAHLIH KONTereH cananapelHIa KONIAHBICKA HE.
Kypc cocrour u3 cnenyonmx pasgenos: KPHBONMHEHHBIH HMHTErpall, IOBEPXHOCTHBIN HMHTErpal,
CKAJIPHBIC M BEKTOPHEIC M0JIsL, MHTETPaJl, 3aBACAIMH OT MapameTpa, psasl Oypse, npeoGpasoBanue
Dypre. B 1aHHOM Kypce 0CBaHBAIOTCA HHCTPYMEHTEI UMCIOMIHE O0MmUpHEIE TPUMEHEHUS B PA3JIHYHEIX
001acTAX HAYKH U T%’mﬂ«l.

The course consists of the following sections: line integral, surface integral, scalar and vector fields,
parameter-dependent integral, Fourier series, Fourier transform. This course introduces tools that have
general applications in various fields of science and technology.

MareMarukaisik
Tangay I1I
Maremarnyeckuit
aHamm3 [1
Mathematical analysis
1II

11

BIT 2KOOK
BJ1 BK
BDUC

blxrumansikTap TeopuscE
Teopus BeposTHOCTEH
Probability theory

bIKTHMANABIKIAD TEOPHACH — Ke3HeHcoK KYOBINBICTAPABIH MAaTEMATHKAIBIK aHAHM3I. Kypc xeneci
GeniMAep i KAMTHJIBL: /IEMEHTAp OKUFATAP JKHBIHBL AKBIPITBI, CAHATBIMARI XOHE CAHAIBIMIBLIAH APTHIK
GonaTkIn BIKTHMAJLIBIK KeHiCTiKTep, BIKTHMAaIBIKTAP TEOPHACKIHBIH Herisri hopMymanapel, ke3aeicok
Inamanap, ONApABIH YIECTipy 3aHZaphl MEH CAHIBIK CHIIATTAMAIAPEI, MEKTiK TEOpeMaap, WapTThl
CUIATTAMANAD, XapAKTEPUCTHKANBIK GyHkimanap. Byi mouai urepy Hormxecimme Gimim anymsuiap
BIKTUMAIIBIK MOAENAEP MEH ANTOPHTMIAEPAI KYPYFa, CANAIbl CTATHCTHKAIBIK 3epTTEyIEp KYyprisyre,
KYpri3inren seprrTeylepai Tammayra sxoHe €onap apKBUIBI AYpHIC WIemiM KaGbUiiayra KakeTTi
TEOPHSUIBIK HETi3 KAIBIITACTRIPAbI,

Teopus BeposrHOCTEl — 3TO MaremaTwueckuii amamus CIy4adiHBIX sBIeHHt. Kypc Brmowaer
CICAYIONME pA3ACHbl: BEPOATHOCTHEIEC NPOCTPAHCTBA C KOHEUHEIM, CYETHEIM M Gojiee YeM CHeTHLIM
MHOXECTBOM  SMIEMCHTAPHEIX COOBITHIA, OCHOBHBIC (OPMYIEI TEODHH BEpOSTHOCTEH, CllydaitHbIe
BENMTHHEL, HX 3aKOHEI PACTIPE/EICHHS U THCIIOBBIC XaPAKTEPHUCTHKH, [IPE/ICIEHEIE TEOPEMBI, YCIOBHEIE
XApaKTEPUCTHKU CIyMaliHBIX BCJIMYMH, XapaKTEPHCTHYECKHE (yHKumd. B Pe3yNbTaTE OCBOCHMS
JAHHOTO MPCAMETA y CTYACHTOB (OPMUpYETCA TeopeTHdeckas 6aza, HEOGXOAUMAn Is HOCTPOCHHS
BEPOATHOCTHRIX MOIENCH M ANrOPHTMOB, & TAaKXKe MPOBEACHHA KAYECTBEHHBIX CTATHCTHUCCKHX
HCCIICNOBAHNI, AHANH3A NIPOBEAEHHBIX MCCICAOBAHM U NPHHATHS IPABATEHEIX pemmeHuii.

Probability theory is the mathematical analysis of random phenomena. The course includes the following
sections: probability spaces with finite, countable and more than countable set of ¢lementary events,
basic formulas of probability theory, random variables, their distribution laws and numerical
characteristics, limit theorems, conditional characteristics of random variables, characteristic functions.
As a result of mastering this course, students form the theoretical basis necessary to build probability
models and algorithms, as well as to conduct qualitative statistical research, analyze the research and
make appropriate decisions.

Haxrs! Tamnay
HelicTBuTe NBLHEIH
aHaJIH3
Real analysis

12

BIT 2KOOK
BJ1 BK
BDUC

Auddepenumanmeix
TEH/EYIICp
Juddepennpansanie
YpaBHEHHA
Differential Equations

Byl 1sH CTyAeHTTEpAiH FEUIBIME JYHUETAHRIMBIH KaJBIITaCTRIPAABI, OJIAPIBIH KICINTIK, KOJIaHGATE
MAHBIHABIFBIHA BIKNAN ereni. Mynna xaii mudibepenumanibix TEHICYJICP TCOPHMACHIHBIH HeTi3ri
YFHIMJAPET MEH TYCiHiKTeMenepi eHrizinexi, Gipimmmi xoue XKOFapHl PeTTi Tenneynepxain Genrini Gip
TYPIEpiHiH HHTerpaniay omicTepi KapacThIphUIAZEL JKoraper perti CBI3BIKIBI Audepermanpi
TEHACYJICP KOHE CHISLIKTEIK JKYHE/IEP TEOPHANApH! TONBIFBIPAK KAPaCTHIpEUIALL Auddepermmanibic
TCHICYJIEP CAIANL! TCOPUSICHIMEH XOHE OPHBIKTEUIBIK TEOPHACHIMEH TAHEICYFA HA3ap ayJaphlIajeL
Conpaii-ax, Gipinmi perri mepGec TyBULIEITH TeHACYNepAiH keHGip Typuepi xome onapasin
HHTErpaiay S1icTepi KapacTEIpeLIaILL,

Aucuunnuna GopMEpYeT ¥ CTYIEHTOB HayYHOE MUPOBO33PEHHE, CIOCOGCTRYET HX TIPOdIeCCHOHANBHOM
NOATOTOBKE. 31€Ch BBONATCS OCHOBHBIE MOHATHS M ONDEIENCHHS TEODHMH OGBIKHOBEHHBIX

Maremaruxasik
Tangay I11
Maremarnyeckuii
aHanus I11
Mathematical analysis
I
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Au(pepeHIMANLHEIX YPABHEHHH, H3YaIOTCS METOIB HHTEIPHPOBAHKS OTACTBHEIX THIIOB YypaBHEHH
MEPBOTO M BBICMIMX TMOPAIKOB, TOAPOGHO DPACCMATPHBAIOTCA RMHEHHBIE JupdepeHunansuse
YPaBHEHHS BBICHICTO TNOPAAKa M JMHEHHBIC CHCTEMEL YJensercs BHUMAHME O3HAKOMICHUIO ¢
KauecTBEHHOH TeopHel nubdepeHIManBHBIX ypaBHEHHUH M Teopueit yeroiuuBocTd. PaccMarpusarorcs
HEKOTOPLIC THITEI YPABHEHAH B YACTHBIX NPOU3BOAHBIX TIEPBOrO MOPALIKA.

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.

13 | BIIKOOK CanppIK agicTep 5 Byn nsH crymentrepmi Tammay MeH anreSpaHBl CaHABIK spicrepinin merisri Tycimikrepi men | Jluckperrti matemaruka
B BK YsucneHHsIe METONEI MACAIAPLIT  OKPITYFa, NPAaKTHKANBIK €CENTCpAi WBFapyABIH aMajjapbld HTepyre, KapamailbiM | KoHE MATEMATHKAIBIK
BD UC Numerical methods MareMaTHKabIK mimimaepai XXOEK-na kaskerri canapix anicrepai Koamany as: YiipeTyre GarbITTanras. JIOTHKA
JlanHas IMCIMIUIMHA HaNPaBIeHa Ha OGYIEHHE CTYIEHTOR OCHOBHEIM MOHSTHAM ¥ MIGAM YHCICHHEIX Juckpernan
MCTOZI0B  ayireGphl ¥ aHalM3a, NPHOGPETCHME MMM HABBIKOB DEUICHHA MPAKTHUCCKHX 3aj1ad, MareMaTHKa H
WCTIONB30BAHHE TEX WM MHBIX YMCICHHBIX METOABl JUii peamdsaimu Ha IIDBM npocreiimmix MaTeMaTHIeCKas
MaTeMaTHYECKUX MOICIEH. J0THKa

This discipline is aimed at teaching students the basic concepts and ideas of numerical methods of | Discrete Mathematics
algebra and analysis, their acquisition of skills in solving practical problems, the use of various numerical | and Mathematical logic
methods for the implementation on the PC of the simplest mathematical models. barnapramanay
[porpammuporanne
Programming

Tannay Goiibina komnonerrrep / KoMnonentsr no BbIGopy / Optional Components
ip _momai TaHaay / BeiGpats ogny aucumniauny/ Choose one discipline

14

TeopuAIbIK, FEUTEIMH JKIHE NPAKTHKANEIK OLTIM  apKELLLI «Kacimkepnik xone Guznecy nami 0

| CTyneHTTepre GHIHEC KOCHAP Kacayra, OHbI YHLIMAACTRIDYFA 3KOHE HKyprisyre MyMKisik Gepeni. '

| Conmven Katap kacilKepAlik KbI3MET #yiieciile HAKTHI JKaHE Ty bIHARHTEH Macenenepai wemy ymin |
 KYKBIKBITBIK, IKOHOMMKATIBIK, Gackapy Men YALMIACTLIDY MICENCADIH  LICINYAIH  FRuThiv

|

| IPAKTHKANBIK Ofinay KyHiecit KabilTacTipansl, : . - b
Aacuunmura «lTpempruuMarenserso i Gussecy) uepes TEOPETHUCCKHE, HAYHHRIC W NPAKTHYECKHE |

| 3HAHMS NO3BONHT CHOPMUPOBATS Y CTYJICHTOR FOTOBHOCTE K MPE/UIPUHI MBTEALCKOH JeATENBHOCTH 1 K
Opranu3auy GuiHeca. Jlucuuninua npeactaiser CO00it CHCTEMATH3ALMIO HOPMATHBHO-IPABORBIX,
IKOHOMHIECKHX, :éﬁlﬁﬂﬁamnouﬂotynpanneﬁ, CKHX 3HaHMii [0 BONPOCAM CTAHOB/CHHS, BEICHMS

NPEANPHHAMATE/LCTEA H GH3HECA, KOTOPBIE CTAHYT OCHI jr_édﬁ*m‘pasa‘mat1'rp§;inpniima;1' ABCKOTO

o

| Mmenus ans pertenns KOHKPETHBIX 3884 H JIE/0BS i b . e
| The discipline "Entreprencurship and business” through theoretical, scientific and practical knowledge |
- | will allow students to form readiness for entrepreneurship and for business organization. Discipline is
he systematization of regulatory, economic, organizational and managerial knowledgeon the formation,
management of business and business, which will become the basis for the development of

: - L . | entrepreneurial thinking to solve specific problhn_i_’l’sf;md bu'shiess"s;i_tu's'{-inhs

Frummvu seprrey nerisaepi [a# Ka3ipri KOFaMAAFH! FELTBIMHBIH POJIiH 3eDTTEYIi, FEITBIMA-3EPTTEY AYMbICTAPHIH YHBIMAACTBIDY /b1, -

OcHoBsI HayyHbx | FRUIBIMH  3EPTTEYAIN JAICTEMEIK HEri3/IepiH, FhUILIMH 3EPTTEY TAKBIDWOBHGH GArLITIH JKoHe
uccnenopasui ~J _ HETI3NIEMECIH  TAHIAYALI, FRIIBIMH. AKMAPATTG! {3y, KHHAKTAYAR JKOHE OHICY, FHUTRIMH
- Basics of scientific research | KYMBICTAPAL] a3y, wobanay Kake KOPFay KapacThipaisl, '

@ EHY 708-01-21 Kataor IuCIMIIHE 0 06pasoBaTenbHol nporpamme. Mznamnue sTopoe
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Ocnopmwfvaxonomn
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- AOPMPIFH, Knpmamu opTa canamm-mmmkemmmepm x{:;uew :
T WH" KApaCTEIPAIBI. COHh[_Me .

rnaﬁa:zmmc M3MEHRH U xatgwraa oxpymm;g CPEIBI M HX NOC/CACTRHS. AM& BKGHBm‘Imx}(lO
oro Oaccefing, ACTPANALWID W HCTOMICHHE mmemlx
pecypco,s; xonomqecue pnclm npo,ubh@::i“s THCHHYIO 6&%0&*&1{0&5 B PK aml-mnme npapoam,{c H
'rexuorenmc BeAcTRIN Ha-*mppu'ropun

enyironmental safeiyhenvlronmantal factors, and global changes in environmental quality and their

consequences. And also. the environmental safety of water resources, the air basin, degradation and
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depletion of land resources, environmental n;-.ks, Tfood secunty in the Republic of Kazakhstan and natural
and man-made disasters in the territory of the Republic of Kazakhstan associated with amhrupogem{.
activities and ways to protect them. i e |

| Kype kaciou-toxipuGenix Garsra iqpacmphmrau\ OHBL OKY ﬂpm]'[hi Kociou Mai{bllw.ﬁl }xamai] qapna :
' pwropnxanmc ic-apeker TEXHOJIOTHACKH WIepy KesdenreH, biiM anylusuapaen cesaik GimMainirin

apTTRIPY, THIM/i ICKEPAIK KapLIM-KATHLIHAC KAFMAATADHL JKYPT AILIBNLIA COMACYLIN YTHIMAB BIKNAN
eTyiH KAMTHTEIH Herisri (axrtopiapMeH yAepicTepl. MemieHMEH AyIHTOPHH BIHTBIMAKTACYHIHEIH
(hopManapiMeH KypaLIapst Ty patht GiniM aTy KypeThIH MiHTETTEpiHE Kipeai.

Kypc umeer npogeccHoHatsHO-TIPAKTHYECKYIO “HanpasienHocTs. Ero nayuyewue npeanosaraer

| oBaanenne 'rexnb:f(}meﬁ pu'rupﬂtlecmﬁ JIeATeNEHOCTH B TPOQIECCHOHANRHO JHAMHMEIX CHTYaIuAX. B
3gNaYM Kypea B)\Oﬂﬁ‘l‘ HOBEITICHHE peqencﬁ oﬁpazosaHHQWH 06} HAOIMXCH, npmﬁpcreunc 3Haei§a£i o
| DpHHTMDAX: 3{]1rpex'mnﬂoru JIE'mBﬂro afmenus. OCHOBHEIX q:ampax ¥ poLeccax, oﬁecmqmammma -

The course has a*professwnal mem&ﬁwm His stud} mvoives masferm,g the technolﬁgy o f rhetorical

activity in. pmfess:onal{y mgmt' icant situations. The objectives of the course include increasing students'
Speech education, acquiring knowledge about the principles of effective business communication, the
mam factors and pmccsacs that ensure the successful impact of public speech on students, the forrnv. 3nd

_ | means of interaction between the speaker and the audience

5 cemecrp / 5 cemectp / Semester 5

komnoHenti / BY3oeckuii komnonent / University component

20 | BIIJXOOK
BJI BK
BD UC

OyHKINOHATABIK T2y
OYHKIVOHANLHBIA aHaIN3
Functional analysis

]

OKBITY HBICAHBl DPETiHAE aKBIPCHI3 ONIIEMIi METPHKANBIK KEeHIiCTIiKTiH, CBI3BIKTBI HOpMalaHFaH
KeHICTIKTiH, [MIE0epT KeHICTIKTiH, CHI3BIKTHIK ONEpaTOPNap/IbIH Kalllbl TEOPHACH! OOJNBIN TaOBLIANBI.
Oxy ypaicinae cryaeHtrep ¢yHKUHOHAILIK aHAIU3AIH 9AIiCTepiH MEHrepin, ecenTepii NIenry XoHe
3epTTey JarABIMapeiH MeHrepyi THic. PYHKIHMOHANALIK Tangay aepéec TYLIHALLUIE AuddepeHnnanbK
TEHAEYyJep TEOPHACHIHNA, MATeMAaTHKANHIK (PM3HKa, TEOPHANLIK (u3uka (COHBIH imiHAE KBaHTTHIK
MeXaHukana), OGackapy JKOHC ONTHMH3AUMA TCOPMACHIHAA, BIKTHMAIIBIKTAD TCOPHACHIHIA,
MaTeMaTHKaJbIK CTATHCTHKA, Ke3lelicoK mpollecTep TeOpHACHHIAA xaoHe Gacka Aa cajamapia KeHiHeH
KOJIAHBIAEI.

IlpeaMeToM M3ydeHHS ABIAIOTCA 0OIMas Teopus GeCKOHEUHOMEPHBIX METPHUYCCKHX IPOCTPAHCTB,
JIMHEUHBIX HOPMHPOBAHHBIX MpPOCTPAHCTB, IMIBOSPTOBBIX NIPOCTPAHCTB, JMHHEHHBIX omeparopoB. B
npolecce o0y4YeHHs CTYAEHTH JODKHEI YCBOUTh METOAB! (DYHKUMOHAILHOTO aHANK3a M MpHoOpecTH
HABBIKH HCCICHOBaHMA W pelleHus 3aJa4 (DYHKUHMOHATBHOTO aHaiu3a. QyHKUHOHANBHBIA aHAIH3
IIAPOKO MpuMeHAeTcs B Teopu IuddepeHUHATLHBIX YpaBHCHUH € YaCTHHIMM IPOM3BOJHBIMY,
MaTeMaTH4eckol (Qusuke, Teopernyeckoil dusuxe (B TOM 4HHCIC, KBAHTOBOH MEXaHHKE), TEOPHH
yTIpaBIEeHUA ¥ ONTHMU3ALNY, TEOPUH BEPOATHOCTEH, MATEMATHIECKOH CTATHCTHKE, TEOPHH CIIyYalHBIX
MPOLIECCOB M APYTHX 00MacTax.

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

Haxkrr! Tangay
JleticTBATE NTBLHEIH
aHamu3
Real analysis

21 | BII2KOOK
B BK
BDUC

MateMaTHKAIBIK CTAaTHCTUKA
MaremaTryecKas CTaTHCTHKA
Mathematical statistics ., J

Kypc xeneci GemiMacpAcH Typaibl: TaHAaMa TCOPMACHIHBIH Herisri yruimaapel. Hykreni Garamay.
Hureppanaplx Oaranay. [TapaMeTpaik joHe mapaMeTplik eMcc Mozennep. I'mnoresanapabl TEKcepy.
Koppensiusnbix aHaiu3 Herizaepi. Perpeccusneix anams Herizaepi. JIucnepersnbIk aHau3 HeTisaepi.
Kypc GapeIChIHAA FEUIRIM MEH IPAKTHKA/IA KOPHTHIHABLUIAD 3kacay YIIiH CTATHCTUKAIBIK MOIMETTep i

bIxrumanneikrap
TEOPHSICH
Teopusa BeposaTHOCTEH
Probability theory

@ EHY 708-01-21 Karanor aucivwiiigH 1o o0pasosaTenbHoi nporpamMme. M3nanue Bropoe
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SHIEY MeH xKyHeneyIiH MaTEMaTHKA/IBIK 9iCTepiH KYPYFa MANIBIKTAHA,IBL.

Kypc cocrout u3 Ceaylomux pasaeios: OCHOBHEIC IOHATHS BRIGOPOYHOMH TcopuH. TodedHEIe OLCHKH.
Hurepsansne oueHku. IlapaMerpHdeckde H HENapaMETPHYECKHE MOICIH. Ilposepka rumoTes.
OcHOBEI KOPPEIALMOHHOTO ananu3a. OCHOBHI PErPECCHOHHOTO aHat3a. OCHOBBI JHCIIEDCHOHHOO
aHamMs3a. B kypce ofywarommdecs NpHOOPETAIOT HABBIKM MO CO3TAHMIO MATEMATHYECKHX METOJIOB
00paGoTKH M CHCTEMAaTH3ANMH CTATHCTMYECKMX IAHHBIX, TONYYEHHIO MPAKTHYECKHX HayqHO-
060CHOBAHHEIX BEIBOJIOR.

The course consists of the following sections: basic concepts of sampling theory. Point estimation.
Interval estimation. Parametric and nonparametric models. Hypothesis testing, Basics of correlation
analysis. Basics of regression analysis. Basics of analysis of variance. In the course students acquire
skills to create mathematical methods of processing and systematization of statistical data, obtaining
practical science-based conclusions.

22

BIT2KOOK
BJABK
BDUC

Kommnneke aliHEIManmb
GyHKIUATAP TEOPHUSCHI
Teopus bynxmmi
KOMILIEKCHOTO NEPEMEHHOTO
Theory of functions of a
complex variable

Kypersin seprrey ofwexTici colikec jxopaMal XOHE HAKTHI OJKTEDiH KYPAlTHIH €Ki aiiHBIMATEL
$yHKIAATApABIH kyOBl DETiHAE AHBIKTANFAH KOMILIEKC AiHEIMANEL byHKuBs Gonpm TabGhINAEL
OyHKUHMA KaCHETTEPiH 3epTTEYAiH KEICHAINIiH aHbiKTaiiast, Kype GaphiChIHIA: KOMILIEKC caHzxap
opiciniH keticriri C-Tikypy, 6apiBIK alreGpaiblk aMaIapALH reoMeTpusibIK Geiineci, C kenicTirinin
crepeorpaHANbIK  KCCKiHAEMeci, KOMINEKC JKMBIHIAFEl ONEMEHTIEp QyHKIMANap, KoHPOPMA]
Geitneney, C kemicririnneri snementap QyHkmmsiapmer auddepeHuuaniay xoHe HHTETpaniay,
dynxunsnapneiy Tedinop xoHe JlopaH Karapiapeina xiKTeyi, GyHKIMA KaIBIHIBICHL

B Xypce OCHOBHEIM OOBEKTOM H3YYEHHS SBIACTCS KOMIUIEKCHO3HAYHAA (YHKIMS, KoTopas
PaccMaTpHBACTCA Kak [1apa AeHCTBUTELHO3HAYHEIX (yHKINIT OT ABYX NeHCTRBUTENLHBIX TIEPEMEHHBIX,
ONPENENAIOMIX e€ BELICCTBCHIY IO U MHUMYIO 9aCTh COOTBETCTBEHHO. UTO OnpeaenseT KOMIIEKCHOCT
H3yyeHnd cBOHCTB Qynkmmm. B xypce OyayT M3ydeHEH: [OCTPOEHHME MO KOMILIEKCHBIX 4ncen C,
TEOMETPUYECKasd HIMOCTPAlMs BCeX aure0padyeckux omepauwmii, crepeorpadiueckas MPOCKLHS,
METpHkH B C, 3MeMeHTapHBIE (YHKUMM B KOMIUIGKCHOH 061acTH, KOH(OPMHBIE OTOGpakeHms,
aubdepertmposanye H HHTerpupoBanue dyrkumn B C, peacTaBieHye (yHKIMA B BUAS pana Teiinopa
u JlopaHa, BEIYETEL hyHKIMH. '

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.

MareMaTHKALIK,
Tangay 11
Maremaruueckuii
aHams 11
Mathematical analysis II

23

BITJXKOOK
B BK
BD UC

TeopusneK MexaHHKa
Teopetuueckas Mexanuka
Theoretical Mechanics

KypcTe! oky HoTIDKECIHAE CTYICHTTEP: MaTEPHANIBIK HYKTE, A0COIOT KATTHI ACHS, MEXAHHKAIBIK Kyite,
KATTEI IEHE KO3FAIBICTAPE] MCH TEHE-TEHAIK WAPTTaphl, KATTH ACHEHIH KO3FAILICTAPLIH TYPIEHAIPY
TICi/epi, AMHAMHKAHEIH JXQJoIbl TEOPEeManaphl Typamsl xabapaap GONYH, MEXAHHKAHBIH HETisri
YFEIMIAPBI MEH aKCHOMANAphIH, KYINTED KYHECIH TYpIeHIipy ToCUAEPiH, KATTH ASHEHIH TEIC-TEHIIK
INApTTaphiH, HYKTE KO3FANLICHIH Gepy TICULIEPiH KOHE OHBIH KBITAAMILIFD! MEH YACYiH aHBIKTAY B,
KATTHI JeHEHIH KO3FAIBICHIHLIH HETri3ri TYpIepiH, HYKTCHIH KYPAENi KO3FATbICHH, MATEPHABIK, HYKTS
JMHAMHKACHIHBIH HETi3ri MaCeNeNCpiH, MEXaHUKANBIK XYiie AMHAMUKACEHTHLIH HETI3NEPiH JKIHE KATIRI
TeOpeManapsl Typaibl TYCIHITiH; TaOMFATTaFbl KYGBUIBICTAPABI CYNGANLIK TYPAE KAPACTHIPHIN, HAKTEL
€Centi afCTPaKkTEl MEXaHUKANEIK TYpPre KenTipin e3iHe colikec MaTeMaTHKABIK ToCinnep/i Koaqasi,
HHKEHEPIIK €CENTep/i OPBIHIAN alyBl KEPEK.

B pesynsTare usydeHHs Xypca CTYIEHTHI NOMKHBL: MMETh NPEACTABIEHHE O MaIepHAlbHOM Touke,
a6COIIOTHO TBEPAOTO TCNIA, MEXAHWYECKOH CHCTEMBL, JBHIKCHHS TBEP/IOTO TEJIA U YCIIOBHS PABHOBECHS,
C1oco6s! peobpazopanms IBHKEHHA TBEPAOro Tena, 06 oflel TeopeMe AMHAMUKH, 3HATL OCHOBHEIE

Judhepennmanirix,
TEHIACYTIEP
Juddepenrpancusie
YPaBHEHHA
Differential Equations
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TIOHSATHA M AKCHOMBl MEXAHHMKH, CNOCoObl NPeoGPa3OBaHMsi CHCTCMBL CHJ, YCNOBHMS DABHOBECHS
TBEPROTO TENa, CHOCOGH 3alaHMs HBMKCHHS TOUKM H ONPE/ICNCHHS €€ CKOPOCTH M YCKOPEHHH,
OCHOBHBIC BUIIbI IBWXEHHA TBEPIAOTO TENa, CIOKHOE IBHKECHHE TOUKH, OCHOBHBIC 3a/[aud JUHAMHMKY
MAaTepUaNbHON TOUKH, OCHOBBI IMHAMHMKH MEXaHHUYECKOM CHCTEMB! U TIOHATHS 06 0GmuX TeopeMax;
YMCTL CXeMaTHHECKH PacCMaTpuBaTh SBICHWS NPUPOXLL NMPHBOHTH TOUHYIO 3anady abCTpakTa K
MEXaHWHECKOMY LHKNIY, MCIONB30BATh COOTBETCTBYIOUIUE MATEMATHYECKHE METONbI M BBIMOJIHITH
HHKEHEPHBIC PacdeThl.

As aresult of studying the course, students should: have an idea of a material point, an absolutely rigid
body, 2 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.

6 cemecrp / 6 cemectp / Semester 6

KOO

KomrioHeHTi / BY3osckuit kommonent / University component
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MIT XXOO0K
I BK
PDUC

Maremarukansix $pusuka
TeHAEYNEpi

YpaBHEHMA MaTeMaTHYECKOH
useku

Equations of mathematical
physics

\YJ

ITon eximmi perri mepGec TysHuLUTEI mUbGEpeHIUANIEIK TEHJEYIEp YIIiH €cemrepre OKENETiH
KapaTBUILICTaHy KYOBUTHICTAPBIHBIN MATEMATHKANBIK MOJENLIEpiH 3epTTeyre apHanran, OCE Mo
OKy Ke3iHIC LYPEIC KOMBUIFAH CCENTEPIiH KOWLLIBIMEL (H3HKATEIK HHTepnperaumacsl Gap aepGec
TYBHIBIE MU pepeHunanibK TeHaeynep YIIH Trekapaiblk €CENTepAi 3€PTTCY IKOHE ILIELLy
KapacThIpsitansl. Kypersi GarnapnamMach! KIacCHKaBIK XKBUTYOTKISCIIITIK, MeKTiH TepOenici, Jlanmac
XKoHe 0acKa TeHIEYNepHi Heri3inae KOMBUIATHH eKiHII PETTi CHI3EIKTEI AudPepeHIHANABIK TEHAEY NEp
YLUiH ecenTepii memy s aHAIMTHKANEIK JicTepin YCEIHYMEH HICKTENTeH.

JuCUAIIMHA TIOCBAINGHA HIYYEHMIO MaTCMATHYECKHX Mojcneh €CTECTBCHHOHAYYHBIX SIBJICHHIA,
KOTOpEIC IIPUBONAT K 3amadaM A7 TuepeHUMansHEIX YPAaBHEHMH C YACTHBIMH HPOH3BOAHBIMH
BIOPOro nopsnka. IIpu M3yYeHNH NaHHOH JMCUMITMHEL PACCMATPHBACTCS TOCTAHOBKA KOPPEKTHBIX
3ajad, MCCICN0BAHUC W DEINEHNE IPaHMYHEIX 3alaq JUIA YPaBHEHHUH ¢ 9acTHEIMH MpOM3BOIHEIMHM,
HMCIOIIHX (PH3NYECKYIO MHTEpNIpeTaluIo. [IporpaMMa Kypca OrpaHHuCHa M3T0XEHHEM aHATUTHYECKHX
MCTOZIOB PEINCHAS 33124 1S THHEHHBIX AH(GepeHIMANEHbIX yPaRHEHHI BTOPOTO IOPS/IKa HA IIPHMEpS
KJIACCHYECKUX YPABHEHHH TEILIONPOBOAHOCTH, KoneGaHuit cTpyHsl, Jlannaca u pyreX ypaBHeHwmit.
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.

Hubdepentmaneix
TeHIEYIep
Huddepenrmansusie
YPaBHEHUA
Differential Equations

25

KII2KOOK
IIJTBK
PDUC

OHaipicTik npakTHKa
IIpousBoACTBEHHAS MPAKTHKA
Industrial practice

OHxipicTiK NPaKTHKA CTYNERTTEPIIH OKy NPOLECIHIC AFAH TEOPHSUIBIK XIHE MpaKTHKANLIK GimiMaepin
KeHEHUTyre xoHe OexiTyre, Tanmaran GiniM Gepy Garmapaamachk GoMbIHIIA NPakTAKANBIK, JaFABLIAPAbL
MEHTepyre %aHe Keriiipyre, Gonamak KaciGu me1arorkanbIx ic-apexeTke AaiEIHIAYFa GaFEITTATFAH.
Byn crynenrrepain Senceri xeke yMEBIC TypiHe aTbII, OHBIK GaphiChIHAA OHBIH GaphICEIHAA JKEKe
XOCIApNap MEH TaNcepMalap Herisite o3 Gerimme *yMeIC xacanamel. IIpakTuka GapeCHHA
CTYZIEHTTEPAIH K3Ci6H ic-opekeTTep/i TYPaKTH KoHe Kyl Typae MEHTepY KaMTaMachl3 eTiie.

IlpowsBoACTBeHHas MpakTHKA HANpaBieHa Ha PACIUHPCHHE M 3aKpeILICHHE TEOPETHYECKHX H
TPAKTHYECKUX 3HAHWH, NONYYCHHBIX OOydaloWEMHCA B Ipouccce ofydeHus, TpHOGPCTeHHE U
COBSPIICHCTBOBAHUE MPAKTHYCCKMX HABLIKOB M0 M30paHHOl 00pa3soBaTeAsHOM mporpaMMe,

Canzpix axicrep
YHCNCHHBIE METOABL
Numerical methods

MaremMaTukansIk
CTATHCTHKA
Maremaruyeckas
CTaTHCTHKA
Mathematical statistics
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nOAroTOBKY X Oyaymedl mnpodeccHOHANBHONH mNefarornyeckoil NIATENbHOCTH. DTO aKTHBHAS
MHIMBAAYaNbHad Gopma oOyyeHus CTY/CHTOB, B XOA¢ KOTOPOH BHIPAGATHIBAIOTCA YMEHHS paboTars
CaMOCTOATE/IEHO, ONMMPAACH HA MHIMBHAYalbHBIC INIAHEI M 3alaHusi. B Mporecce NpoXoXIeHus
OpaKTHKH ~ 0GeCHIedMBACTCS ~ HENPEPHIBHOE M  NOCHCAOBATENBHOE  OBJAJCHHC  YYAIMMECA
npo)eCCHOHANBHOM NEATEILHOCTEIO,

Industrial practice is aimed at expanding and consolidating the theoretical and practical knowledge of
students in the learning process, acquiring and improving practical skills in the chosen educational
program, and preparing for future professional teaching activities. This is an active individual form of
student learning, during which you, as a result, work independently, based on individual plans and tasks.
In the process of experience, there is a constant and consistent mastery of professional activities by
students.

Herisri BBB nemece Minor KaTaorsiHan Moay/ib Tanaay / Baibop Momydrst w3 oconnol OI1 i KatTanora Minor /
_ ___ Choice of modul major EP or Minor catalog (15 kpeant / 15 kpenutos / 15 credits) i

26

IMITK

e =
e

S

_ Herisri BBB moayast / Moayas ocnosuoii OI1 / Modul of major EP '

IO KB
PDEC

OKOHOMETpHKa
OKOHOMETpHKA
Econometrics

5

JKYIITBIK KOHE KOITiK Perpeccrs MeH KOppesLMs. Perpeccus kos(uIMEHTTEPIH CTATHCTURAIEIK
MaHeBABUBIFEL  CHISEIKTEL  €MeC OKOHOMETPHKANBIK MOJCIEP. OKOHOMETPHKATBIK ~ 3¢pTTEy
GapeICEIHNAFEl  OKCTPAUOMANAY —MEH Gomgkampay. VaKeITTBIK Karapnap. Perpeccmsisik
AUHAMHKANBIK MoZenep. Bipyakerrre! TeHneynep xytienepi.

laphas ¥ MHOXeCTBeHHAs IHMHEHHAS PErpeccHs M KOppeIAUdsL. CTaTHCTHYECKAS 3HAYAMOCTS
ko> puipenTor perpeccur. Henmuelinble — 3KOHOMETpUYECKHE MOIEIH. OxcTpanojsiums U
TpOTHO3MPOBAHHE B SKOHOMETPHHECKHX HCCICHOBAHUSX. BpemeHHble psael PerpeccHoHHEe
AuHAMHYECckHe MoaenH, CHCTEMB! OIHOBPEMEHHEIX YPABHEHHIA,

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.

MaremaTHKanbIK
CTaTHUCTUKA
MaremaTH4eckas
CTAaTHCTHKa
Mathematical statistics

27

I TK
I KB
PD EC

CrarvCTUKANBlK — aHATM3TIH
KoJianGansl ecenrepi
IpuxnanHeie 3302491
CTATHCTHYECKOTO aHATN3a
Applied problems of statistical
analysis

¥YCBIHBUILIT TYPFaH II9H CTYACHTTEPre ANBIHFAH MATEMATHKATLIK OLTIMZ 3aMaHyH KongaHOalmI
Macenenepai mewry yiiperyre mymkinaix 6epeni. Kypersin nerisri Gomimaepi: MYIITHIK, JK9HE KOIITik
PETPECCHS MCH KOPPENALHS, PErpeccia KO3 GUUHEHTTEPIIH CTATHCTUKANBIK MAHRI3ABITBIFEL, CHI3LIKTHE
EMCC IKOHOMETPHKAIILIK MOTCIIED, SKOHOMETPHKAIEIK 3EPTTEY GaphICEHAAF! JKCTPATIONAUMANAY MEH
Gomxamaay, yaKbITTBIK KATAPIAP, PErPECCHANBIK JUHAMHKANEIK mozenuep, GipyakeITTBI TeHICYNEp
xyHenepi.

JlciMIuIAHA [I03BONSET CTYACHTAM HAyHMThCS PHMEHSTE MOy HEHHBIC MATEMATHIECKHE SHAHMS s
PCUICHNA COBPEMCHHEIX MPHKIANHBIX 3a%ady. OCHOBHBIE paslelsl Kypca: NapHAad M MHOXESCTBEHHAS
JMHEHHAA PETPECCHS, M KOPPEMALMA, CTATHCTHYCCKAs 3HAYMMOCTb KOA((HLEEHTOB perpeccu,
HCIMHEHHEIC IKOHOMETPHUECKHE MOENH, SKCTPAIOJALKS U HPOTHOIMPOBAHKE B SKOHOMETPUIECKHX
HCCIIEI0BAHAAX, BPEMEHHBIE PSIBL, PErPECCHOHHbIE IMHAMUYECKHE MOAENH, CUCTEMBI OJIHOBDEMCHHEIX
YPaBHCHUIA.

Discipline allows students to learn how to apply their mathematical 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.

MareMaTuKaIBIK
CTaTHCTHKA
Maremarnueckas
CTaTHCTHKA
Mathematical statistics
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I TK
IMI KB
PDEC

AKTyapJIbIK %HE KapKhUIBIK
MaTeMaTHKa

AxTyapHas i duHaHCOBas
MaTeMaTHKa :

Actuarial and financial

Kypc Kapsbl %oHe MHBECTHIINS MATEMATHKACEIHEIH Heri3fiepiHe, oMipai caKTaHIBIPY MATEMATHKACHIHA
MOHE OCBI TEOPHSHEIH KapamaHbIM KOJJaHynaphiHa apHanFaH. Kypc HakTBl KapKBUIBIK jxoHe
CaKTaHABIPY OHIMICP] XKOHE Oap/IBI TANAAY SiCTEPi Ty DA KANIE! TYCiHiK Oepeai, HAKTH KAPHKBLIEIK,
€cenTeynepre koI keHin Geseai jxxoHe, aTan aiiTkaHua, ocsl MakcaTTap yuiiH Microsoft Excel makerin
Kanaif malnanany KepeKTiriH Kepeereni.

MaTemaTukanbIK
CTATHCTHKA
Martemaruyeckas
CTAaTHCTHKA
Mathematical statistics
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mathematics

Kypc nocssimen ocHoBaM Maremarnke MHAHCOB M MHBECTHLIMH, MATEMATHKS CTPAXOBaHHA YKH3HH,
NPOCTCHINMM IPHIOKCHUAM 3710M Teopun. B kypce magres obmee MPEJICTAB/ICHHE O pEaJbHBIX
HMHAHCOBBIX 1 CTPAXOBBIX IPOAYKTAX M METOAAX MX AHANM3A, YIENAEM 3HAYMTCILHOC BHUMAHME
peanbHBIM QHHANCOBBIM PacYETAM M, B YACTHOCTH, TOKA3BIBACTCH, KAK IPEMEHSTH JUTS STHX Lelcil
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
financijal and insurance products and methods for their analysis, pays considetable attention to real
financial calculations and, in particular, shows how to use the Microsoft Excel package for these
purposes.

7 cemectp / 7 cemectp / Semester 7

Tanpay GolibiHg komnoHeTTTep / KoMOoHenTs no BouiGopy / Optional Components

Bip mangi Tanaay / Boi6pare oguy aucuunauny/ Choose one discipline
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bIT TK
B KB
BDEC

Hurerpanapix TeHneynep
HuTerpankHsic ypaBHeHHs
Integral equations

\

5

Wnrerpanapk TeHIEyNep TeOpMACH KOMNAHGANBl oHE GU3MKAIBIK MAa3MyHIarl KeITEreH
Macenenepai Tanjayaa koHe MENTyAC KeH KOMaHbUIamsl. Byn kypera ®pearomsm mMen Bonsreppa
CHISBIKTEI MHTCTPANALIK TEHACYNIED, OCHI TEHACYNEPAIH MEMIMIIMNTi Typaisl TeopeManapsi, 6iprinzen
KYBIKTAy ~ofiCi, WTEpaUMSUTAHFAH PO MEH pPE3ONBBEHTANAPHIH KYPBUIBICEL, Dpenronsm
GHBIKTAYBIITAP SAici, GPEATONEM TEOPHACHL SNICi3 epeKieniri Gap MHTErpanmBIK TeHueynep, AGens
ece0i, CHMMETPHSITBI AAPOCH! 6ap MHTErPaNLIBIK TEHIACYIEP, OPAMEI TUIITi TCHACYEP, KeHOip CHI3BIKTHIK
€MEC TEHAEYIIEP KAPACTHIPBIIALL.

Teopusi MHTErPANBHEIX ypaBHEHRI MIMPOKO NMPHMEHAETCH NPH aHaM3€ M DELICHMH MHOTHX 3a4a4
NpHKIAnHOro ¥ (u3MMeckoro comepianui. B jaHHOM Kypce PacCMATPUBAIOTC  JIUHEHBIE
HHTCTPAIbHBIE ypaBHeHHs PpenronsMa M BombTeppa, TEOpEMEI CYIIECTBOBAHMA M €NHHCTBEHHOCTH
AQHHBIX YPABHEHWH, METOJ HOC/EAOBATENLHEIX MPUGIIKCHIT, IOCTPOEHHE HTEPHPOBAHHEIX Anep u
PC30IILBEHT, MeToZ onpenenuTencii Opearonsma, Teopus Openronsma, HHTETPAIBHBIE YPABHEHHS CO
caGbiMA 0COGEHHOCTAMY, 3a1a4a AGeNs, HHTCIPANEHEIE YPaBHEHHMA C CHMMETPHYHEIMH  SIADAMH,
YPaBHEHHS THIIA CBEPTKU, HEKOTOPEIC HEIHHENHHEIE YDABHCHHS.

The theory of integral equations is widely used in the analysis and solution of many problems of applied
and physical content. This course considers linear Fredholm and Volterra integral equations, existence
and uniqueness theorems for these equations, the method of successive approximations, construction of
iterated kernels and resolvents, the Fredholm determinant method, Fredholm theory, integral equations
with weak singularities, the Abel problem, integral equations with symmetric kernels, convolution type
equations, some nonlinear equations.

DyHKIMOHAIBIK
TANARY
DyHKUHOHANBHEIH
aHanu3
Functional analysis

30

BIITK
B KB
BDEC

Bapuammsuisik ecenrrey
BapuaiuonHoe ucuncicHue
Variational calculus

Bapuanusiisix ecenrey ~ ¢y HKIMOHAIIAPBIH BAPHALAIAP/B! 38PTTSHTIH GYHKIMOHANBIK aHANH3AIH
Gip Gemimi Gonbim TabbLianbl. BapualManelk ecenTeyAik eH THOTIK eceGi on ¢dyHKIMOHAN A
KCTPEMANIEl MSHIE KCTCTiH (yHKImMsHEl Taly. Bapuammsuisik ecemmey amicrepi MareMaTMKaHEIN
SPTYpAi CaianapeiHIa KeHiHEH KOMIAHBLTATEL IuddepeHIAIBK reOMETpHANA OJlap FeOE3UATBIK,
KOHE MUHUMANAKI GeTTepai i3ney YIuiH KonzaHsiaisl, DuUsHMKAma BAPHALMAIBIK €CENTEY KO3FAILIC
TCHIACYNEPIH aNyIbIH eH KyaTThl KYPaniapsHbIH Gipi GOmsi TaObimamsl. Bapuaumsnapas! ecenrey
smicTepi CTaTHKANA 12 KONNAHLIIAEL

Bapuaipontoe ucancnenne — 3To pasaen (yHKIMOHANBHOTO aHamH3a, B KOTOPOM H3y4aroTcs
Bapualmy (pyHKLEOHATOB. CaMas TUIMYHAS 33/1a9a BAPHALMOHHOTO MCHHCIICHHS COCTOUT B TOM, YTOGEI
HafiTH  QyHKIMIO, HAa KOTOPOHM (YHKLMOHAN NOCTHTAET IKCTPEMATBHOrO 3HAYeHHs. Merosi
BApHALHOHHOTO HMCUMCIIEHHS IIMPOKO NPAMEHAIOTCA B DAa3MMYHLIX OONAacTsXx MAaTEMATHKH, B
AnrpepeHINATEHOM PEOMETPHH ¢ MX TIOMOIIBIO MITYT Fe0fe3NuecKHe ¥ MUHHMAIBHLIE MIOBEPXHOCTH.
B ¢msuke BapHANMOHHELINA METO — OHO M3 MOIHEHIITHX OpY Ui ONY4eHNs YPaBHEHUI ABIDKCHHA.
MeTonb BapHanOHHOTO HCUHCIIEHI HPHMEHHIMBIL Y B CTATHKE.

Juddepenmmanarix
TeHZEYIICp
Juddepennmansarie
YDaBHEHUS
Differential Equations
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The calculus of variations is a branch of functional analysis that studies variations in functionals, The
most typical task of the calculus of variations is to find a function on which the functional reaches an
extreme value. The methods of the calculus of variations are widely used in various areas of
mathematics; in differential geometry, they are used to search for geodesic and minimal surfaces. In
physics, the variational method is one of the most powerful tools for obtaining equations of motion. The
methods of the calculus of variations are also applicable in statics.

Tanpay GoiibiHiua komMnoneTTTep / KoMnorenTs! mo BLIGopy / Optional Components
Bip monai Tanpay / BeiGpats oany aucnmmrnny/ Choose one discipline

31 | IIIITK Jepextepni Tanmay xome 6 Hepextepai Tangay jkoHe ONEpAlMANAPAL! 38PTTEY MATCMATHKANEIK CTATHCTHKA MEH HHPOPMATHKAHEH | MaTeMaTHKANBIK
IITKB onepanmaIapIe! 3epITey MaHBI3/6I GonimMaepinin Gipi Gonsm TaGeuianst, on Genrii Gip Typae YHBIMIACTHIPBUIFAH NEPEKTEPACH | CTATHCTHKA
PD EC AHanuTHKa  JAaHHBIX " memiM KaGkuliay YmIiH aKnapar amyra MyMKIiHAIK Geperin SficTep MEH KYPATAapAbIH XUBIHTRIFEI | MaTemarnueckas

UCCIIC/IOBAHUE Onepariuit Gonpin TabLImAmEL CTaTHCTHKA
Data Analytics and Operations AHanuTHKa JaHHBIX W HCCIEAOBAHHME OMEPalMii — OMMH M3 BaKHEHIIHX pasznenor Maremarvueckoif | Mathematical statistics
Research CTAaTHCTUKM W HHPOPMATHKH, TPEICTABISIONIMH COGOH KOMILIEKC METOIOR M CPECTB, TO3BOJISIOMEX

TONY9HTE M3 OMpENENeHHEIM 00pasoM OPraHM3OBAHHBIX JAHHBIX HH(ODMALMIO AN NPUHATHS

peleHut.

\ Data analytics and operations research is one of the most important sections of mathematical statistics

and informatics, which is a set of methods and tools that allow obtaining information for decision-

making from data organized in a certain way.

32 | I TK Kpurrrorpadusseiy 6 Kasipri yakerTta kpunTorpadusHelH omicTepi MeH Kypaiiapel T€K MEMIEKETTIH FaHa €MEC, JKEKE Anrebpa II
114 KB MAaTeMaTHKaJIbIK Heri3uepi TyIFanap MeH yHbIMIApABIH [a aKNApaTTHK Kayilcisirii Kavramachis €Ty VINiH KOJZaHBUIANEL Anre6pa 11
PDEC MarteMaTHgeckue OCHOBBI Kpunrorpadusna komiaHsIIaTEH MATEMATHKATBIK 9iCTCPAi TONTap, CAKMHANAD JKOHE OpiCTep CHAKTHI Algebra I

Kpunrorpaguu areGpanblk KYPRUTHMIApIB! GinMel caTTi MeHrepy MyMKIiH emec. Kpunrrorpadus snicrepine Tom
Mathematical foundations of epexienikrepre GaitnaHLICTHL OYTiH CaHAap >KMBIHBL XOHE OFAH HETi3fENreH SpTYpii anreOpasik
cryptography KYPBUTBIMAAD YJIKEH KBI3BIFYIIBUIBIK TYABIPAIEL
B macrosmiee BpeMs MeTOZEI M CpeNcCTBa KpUOTOrpadguy HCHONB3yIOTCH Ijisi  obecredenus
HH(OPMAUMOHHOH GE30NMACHOCTH HE TONBKO TOCYAApCTBA, HO M YacTHBIX JHI[ M OpraHH3aLHiA.
Maremaririeckue METOMBI, HCIIONB3YEMbIE B KPHITOTpadMH, HEBO3MOKHO YCIEmHO OCBOMTH Ge3
SHAHAA TAKUX aIreOpanieckHX CTPYKTYp, KaK IpyIimbi, KObUa U MONA. B crity npucymed Metoxam
kpuntorpaduu crenuduKy, 60NbLIONH HHTEPEC IPEACTABIAIOT MHOKECTEO IIGIRIX THCAT H pasiuyHEIe
anre6panyeckie CTPYKTYpPH Ha ero Gase.
Currently, methods and means of cryptography are used to ensure information security not only of the
state, but also of individuals and organizations. The mathematical methods used in cryptography cannot
™ be successfully mastered without knowledge of algebraic structures such as groups, rings, and fields.
Due to the specifics inherent in the methods of cryptography, the set of integers and various algebraic
structures based on it are of great interest.
Bip nouai ranaay / Boi6pars oauy ancuunauny/ Choose one diseipline

33 | IITK AKTYapIIBIK Tayexken 6 Toyekennit akTyapabik TEOPHACH — MAaMaHIBLIKTEIH bBimiM Gepy 6arnapmamaceina colikec Gimim blxrumangsikrap
IIIT KB TEOPHSCH anylsinap atajiFaH GarbiTTa kocibM KBI3MET aTKapysl YIIH SpTYpmi Toyemmimikrepxi CaKTaHABIPY TEOPHSACHI
PD EC AxTyapHas TeopHs pycKa MOZENbACPl MEH SMICTEPiH 3ePTTEiTiH MoH. AKTYapibIK MaTCMATHMKA ¥KOHE Toyexennep teopuickl | Teopus BeposTHOCTEH

Actuarial risk theory obubichinaa GinikTi MaMaHxapae! AakbIHIAY CORFHI XKbULAApE! Kasakcramma CaKTaHIBIPY HAPbIFEI MEH Probability theory

MEMIICKETTIK XOHE MEMIICKETTiK eMeC 3eHHETAKEI KOPIIAPBIHEIE KAPKBIHIB JaMybIHMEH GaiaHbICTEL,
AKXTyapHas TEOPHS pHCKA — NUCLMIUIMHE, M3YYAIOAS MOAETH M METOIbI CTPaxOBaHUA Pa3MHYHEIX
puckos, cornacHo O6pasoBarensHOM MPOrPaMMEI CIIELMANLHOCTY NPEAHASHAYEHA IS OCYLIECTRICHHUS
0OyyaromuMucs  TpodeccHOHANTBHON ICATENBHOCTH B JAHHOM  HANPABJICHHM. ITomroroska
KBATHGUUMPOBAHHEIX CNELMANHCTOB B O0NACTH AKTYapHOH MaTeMaThKé u TEOPHH DHCKa

[MPOAMKTOBAHA CTPEMHTENLHEIM pa3sBuTHeM B Kasaxcrane B NOCIACAHVC TOALl PHIHKA CTpaxOoBaHUS H
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FOCYJapCTBCHHOTO M HErOCY ZAPCTBEHHOTO HEHCHOHHOI0 06eCeYe s,

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.

34 | I TK TuiMaineynin konman6ane! 6 Tlorai OKYZBIH MaKcaThl — SKOHMOMHKA, KAPXKBL MEHCIKMEHT JKOHC MapKeTUHITC TYBIHOAHTBIH | Jluckperti MaTtemaruka
IIJT1KB axicrepi MacelleNepai eIy ain MaTeMaTHKANBIK SAicTepiH %acay. Kypc CEIBBIKTBIK JKoHE CRIBEIKTEl €MEC | JKOHE MATEMAaTHKAJGIK
PD EC Ipuknagubte METOAB OHTaHIAHBIPYALIH HEri3Ti anicTepiH xkaHe omapasl Gackapy, jKocnapnay TeopHACHIHIA TYBIHOAUTBIH | JIOTHKA

ONTHMH3ALUH Macenenepae, conait-ak wemiM Kabbinay Macenecine GailiaHbICTEL Oacka 1a opTYpai Macenenepni | duckperHas
Applied methods of eIy ¢ MPAKTUKANBIK JKY3€Te achipyAbl 3epTreiini. ON CHIBBIKTEIK, JOHEC, CHI3BIKTBIK eMec, OyTiH, | Maremaruka i1
optimization AUHAMHUKATBIK IPOrpaMMaayIbIH Herisri yFeIMAaps! MeH aaicTepin Gepexi. MaTeMaTHYECKas NOTHKA
Tene u3yvenus IMCUMILIMHLL - OCBOCHHE MATEMATHIECKUX METOIOB PCIICHHUA 33124, BOSHUKAOWUX B | Discrete Mathematics
3KOHOMHKe, PHHAHCAX, MEHEKMEHTE, MapKkeTHHTe. B KYPCE H3y4alOTCs OCHOBHEIE METO/B! MHelHOH | and Mathematical logic
M HeNUHEHHOH ONTUMHM3ALWMM M X NPAKTHYECKAs PEANM3ANUA B 3a1adax, BOSHHKAIONUIMX B TEOPHM
YTPABNCHHU, IIAHMPOBAHMA, & TAKXKE [IPH PEMEHMH IPYrMX PasHOOOPAasHEIX 3a4ad, CBA3AHHEIX C
poGEMO¥ IPUHATHS PelieHki. B HeM AarOTCS OCHOBHBIE IOHATHS X METOIBI JIMHEHHOTO, BEITYKIIOTO,
HEMHHEHHOr0, LIETOHCIEHHOTO, IHHAMUHYECKOTO POrPaMMHPOBAHH.
The purpose of studying the discipline is the development of mathematical methods for solving problems
\i 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.
Bip manai Tanaay / Boi6path oauy ancuunandy/ Choose one discipline

35 |IOITK Pagon Typnemmipyi ome 6 Owmipre Genrini Gip AeHenin opTypmi Garsrrrarsi PEHTTEHAIK HCMece YAbTPalbIGEICTBIK Coyle oTy QYHKIHOHATALIK
IO KB OHEIH 3aMaHayU KOJIaHBICHI HoTIKeepi GOHBIHINA OCEL IEHEHIH iNmki KypBINBIMBIH KOPCETy TaNall eTiNeTiH Macese Gap. Byn kypc Tanaay
PFD EC Ilpeo6pasoBanue PanoHa OCBI IPAKTUKANBIK €CCNTiH MaTeMATHKANBIK MOJENiH 3ePTTEiiyi >OHE OHBIH TONBIK Imemimi OyHKUHOHATBHEIH

€ro COBPEMEHHOE Komnetotepnik (ecenreyim) anamerp MoHMaTIHIHIE Gepineni. aHaM3
NpUMEHEHUE Ha mpakruke umeerca samaua korma mo pe3ynbTaTaM PEHITEHOBCKOIO MIM YIBTPA3BYKOBOIO Functional analysis
Radon conversion and its TIPOCBCHHMBAHUA HEKOTOPOTO TeNa ¢ PasNMYHbIX HANPABNEHHY TpeGyeTca MpeCTABHTE CTPYKTYpY
modern application BHYTPEHHOCTH 3TOr0 Teja. B 1aHHOM Kypee usyuaercs MaTeMaTHUecKas MOLED STOM TIPaKTHYeCKOH
Saiaid M NPHBOAMTCA €€ II0JHOEC peieHNE B KOHTEKCTE MOCTAHOBKH KoMnsioteproro
(BEMHCTHTENLHOTO) ONEPEYHHKA.
In practice, there is a problem when, according to the results of X-ray or ultrasonic translucence of a
certain body from different directions, it is required to represent the structure of the inside of this body.
N In this course students studies the mathematical model of this practical problem and provides its
complete solution in the context of Computational (Numerical) diameter.

36 | I TK Canmap  Teopuscel  XoHe 6 Byn kypcThiH MakcaTel caHZap TEOPHICHIH, acipece aKnapaTTH MUQpAYIaFE! caHzap TeopuiAcsH | JHckperti MaTeMarHka
IO KB wudpray aropHTMAEPi KOJIaHYIABIH GacTel GarbiTel GOJEIT TaGBUIATBIH, KIACCHKAIBIK JKOHE 3aMaHayW apu(METHKAMEH | OHE MATCMATHMKAJIBIK
PDEC Teopuss umcen u anropurm CTYACHTTEpAi TaHBICTEIPY Gonein Tabsimans. Joraph anreGpa *oHE CaHAAP TEOPUICH TYpalsl GiTiM JIOTHKA

mudpoBanus ONapILIH ipreTacTaphiMeH ¢H KapamaifhiM TAHLICYMeH MeKTeNedi e 6omkanyna; ocel ceGenreH Juckpernas

Number theory and encryption MaTeMaTHKaJaH OCH calalapAaH KaxeTTi akNapaTr YCHHBUIALEL. MareMaTHKa i

algorithm Llens nanHOro Kypea - BRECTH CTy/ICHTa B Te 0GNACTH apudMeETHKH, KaK KJIACCHIECKHE, TaK M CaMEIe MareMaTHYecKas
COBPEMEHHEIC, KOTOPIE HAXONATCH B LEHTPE BHUMAHHs IIPIIOKEHHI TEOPHH HHCEN, 0COBEHHO JULs JIOTHKa

N

mudposanns uHGopmaumn. Ilpemmonaraercs, 4TO 3HAHME BEICIIEH anreOpel M TEOpHHM umCEN
OTPAHKEHO CAMBIM CKPOMHBIM 3H2KOMCTBOM € MX OCHOBAaMM; [0 3TOH NPHYHHE M3ATAFOTCS TAKKE
HeOOXO0AVMMEIE CBEICHHS U3 ITHX 00NacTe! MaTeMATHKH.

Discrete mathematics
and mathematical logic
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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.

37 | I TK Ipoekrusri reomerpus 6 Kypc npoexTupTik keHicTiKTEr reoMeTpHsLbK durypanapas seprreyre apuanran. Kype Gapsichinna AHaJTUTHKANBIK,
INIKB IMpoexTuBHA% reomerpus GiniM amymeinap NPOEKTHMBTI TY3y MEH IKA3BIKTEIK TCOMETPHICHIHEI TOPT HYKTEHIiH KOCapibl reoMETpHA
PD EC Projective geometry Kod(HIMEnT], HYKTENEpAiH MPOEKTHBTIK KOOPAMHATTapkl, NPOSKTHBTIK 63repicTep MeH KapTaiap, AHaJMTHUeCKas
romontorus, Jle3apr Teopemackl, eKiHII PETTi KUCHIKTAp JKOHE ONapiblH xKikTemyi xoHe T.6. Herisri reoMeTpHs
TYKBIPEIMAAPEL MeH dakTinepin seprreh. Analytic Geometry
Kypc mocBsImén usysenmio reoMeTpuHeckux GpUryp B IPOSKTHBHEIX npocTpaHcTBax. B xoxe kypea
obyuarompecs: 6YIyT H3y4aTh OCHOBHEIC YTBEPIKACHHS U (baxTHl rEOMETPHMH POSKTUBHOM IPAMOi 1
TUIOCKOCTH: ABOMHOE OTHOLUCHHUE YETEIDEX TOYCK, NPOEKTMBHEIE KOOPUHATH TOUEK, TIPOCKTHBHEIE
npeoGpasoBaHus M OTOGpakeHHs, roMONorus, TeopeMa Jlesapra, KDHUBEIE BTOPOrG MOPSAka M MX
KnaccH(pHKaLmA | 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 maps, homology, the
Desargues theorem, second-order curves and their classification, etc.
Bip monpni Tanaay / BeiGpats oany ancuunutuny/ Choose one discipline
38 | IMITK HMuddepenumanipix 6 Makcarhi- ‘MaTeMaTHKANbIK (H3HKAHEIH TeHAeyepin IICUIYAiH SPTYPNi CaHIBIK SAiCTepin MeHrepy, CanzsIk axicrepi
1 KB TeRaeynepIi HKOHe MaTeMaTHKABIK (M3MKAHBIH THNTIK TeHAcyNepin o3 GeriMen memyre yipeny. Ilekapansik »xone YucneHHbIE METOMBI
PDEC MaTeMAaTHKAIIBIK, ¢duzuxa apanac ecenrepiiH, MaTeMaTHKAIBIK GusukaHby Tenneynepi ymin Komu ece6inin cynGanapbiH Kypa Numerical methods
TeHIEYIepin menry iy ity »oHE KYPHUIFAH LIEKAapANbIK CyjI0anapis! TYPaKTEIIBIKKA 3eprrey; Illekapansik >xoHe apanac Maremaruxanslk
CaHIBIK daicTepi ecenTepit, MaTeMaTHKATbIK GUIMKAHEIN Termeynepi ymin Komu eceGinik €H KOJNakisl cynbanapsin ¢usuka Tenaeynepi
YucneHHEIE METOIBI pEIICHMS TaHfai Giny; Maremarukansik dusnka Temmeynepin menry GaphICEIHAA OCHI micTepai icke aceIpy Ypasuenus
JuddepeHnHaNEHBIX JaraeICkHA He Gomy. MaTeMaTHIecKoi
YpaBHEHMH H  ypaBHeHui Lens — ycBoeHue pasTMYHBIX YHCICHHBIX METONOB PCIICHHS YPaBHCHUH MaTeMaTHYeckoil Qu3MKH, GusHKH
MaTeMaTH4eCKol dusmku Hay4WTh CAMOCTOATENBHO PEHNIMTE THIIMYHBIC 3aJa4M YDABHCHHH MareMatwdeckolf dusmku. 3Hatsh Equations of
Numerical  methods  for COCTABJICHHE PASHOCTHBIX CXEM, AIMNPOKCHMHPYIOMIHNX KPAcBbIX M CMeINaHHBIX 33134, 3a1a4u Komn o | mathematical physics
solving differential YPaBHEHHI MaTEMaTMMecKodl (U3MKM, HCCICHOBAHME COCTABICHHEIX PasHOCTHEIX CX€M Ha
equationsand the equations of YCTOHYMBOCTS. VMETE BRIOpaTh HauGolee MOIXOASIIME PA3HOCTHEIC CXEMBI, ANMPOKCHMHUPYIOUIHE
mathematical physics KpaeBbIc M CMCINAHHBIC 3a1avM, 3anaud Koww s ypaBHenmil mMaremarmueckod dusmxu. Wmers
HABLIKH METOAMH ANTOPHTMH3AIMH PEATH30BATh YKa3aHHEIX METOOB IIPH PENISHHH 3a1a4 YpaBHeHHE
MareMaTHIeckoil Gpusmky,
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.
39 | IMITK MareMaTHKaNbIK CTATHCTHKA 6 Kypc crynentrepni yikeH kememzeri MamiMeTTepre CTATHCTHKANBIK amamu3 J)Kacayra apHajFad
IaKB konnauelcEIH R Garnapnamay 3amMaHayn R Oarzapramanay TUTNMEH TaHBICTHIDYFa GaFbITTalFaH. KypereiH masmyHer: R Tinigme
PDEC Kykecinne xysere aceIpy Garmapnamanay Herisnepid, ACDeKTepAi OHAEYI, CHIATTAMANBIK CTATHCTHKAHEI JKOHE JiepeKTepai
Peanuzarms TIDHIONKEHHH | N BUsyalU3alMAIay (Bl, CTATHCTHKAIBIK [UIOTC3aHBI TEKCEPY.i, CHISBIKTBIK PETPECCHS MOAEIBACIH,

MaTeMaTHYeCcKOd CTaTHCTHKH

PErPECCHSIBIK_MOJENBACPAi NalijanaHa OTHIPEIN GODKAayABl KAMTHIB, COHBIMEH Karap apTypii
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B cHcTeMe
nporpaMMupoBaHua R
Implementation of
Applications of Mathematical
Statistics in the R
Programming System AV}

cajlanapia CTaTHCTHKAHBI IPAKTHKANIBIK KONAAHY yirid Ginim Gepei.

Kypc nampaBieH A 03HaKOMIEHHS CTYAEHTOB ¢ COBPEMEHHEIM S3HIKOM nporpaMMupoBanus R,
TIPEAHA3HAYCHHOTO JUIS CTaTHCTHMECKOTO aHamusa Gombmoro o6séMa MaHHEX. CofepxaHnne Kypca
OXBATBIBACT: OCHOBEI MpOTrpaMMupoBanus B R, 00paoTka maHHBIX, ONMHCaTeNnHAS CTATHCTHKA H
BU3yQM3alus JNaHHBIX, NPOBEPKA CTATHCTHYECKMX TWMIOTE3, MONENA JIMHEHHOM perpecch,
TPOTHOZMPOBAHHE C MOMOIILIO PErPECCHOHHBIX MOZENEH, TAKKE IAeT 3HAHHS AN NMpakKTHYecKOTo
NPUMEHCHNA CTATHCTHKM B PA3HBIX clhepax.

Bip nonai Tangay / BuiGpaTs oany Aucuunauby/ Choose one discipline

40 | BIITK Juddepennmanipix 6 KypcroiH MasMyHBI KMCBIKTAp MeH GeTTepIiH aHBIKTANTYbIH, TOKATBI 3epTTeynepre apHanFan. Myszaa AHAHTHKAIBIK
B KB TeOMETPHS JKIHE TOMOMOTHL KUCBHIKTBIKT2D TEOPMACKHL, Gerrepil Herisri mHBAapHawTTapel, Gipinmi skoHe eximm KBQJPaTTHIK FEOMETPHS
BD EC Jnbdepentmansuas (opmanap, Gerrin GOWBINAAFE Herisri KMCHIKTAp (aCHMITOTHKANBIK, KHCBIKTEIKTAp, reome3UsIIBIK), AHanuTHYECKas

TEOMETPHS 1 TOMOJIOIHS OeTTin imKi TeOMETPMACHI KApacTHIPHUIAILL Kypc mmbdepennpanisl reoMeTpusHsH Heriari reoMerpus
Differential geometry and SpEKCNEPIH TCOPWSUIBIK TYPFBIIA 93ipIeyre, npoGieManap/st ey AeTi MPAKTHKANEIK JAFABLIAPAb] Analytic Geometry
topology Mrepyre apHajFaH.

Cozncpxanue Kypca HalpPABICHO HA M3YYCHHE CHOCOGOB 3aJAHHA M JIOKATHHOTO M3Y4CHHA THEMI 1

TOBEPXHOCTEH, TEOPMM KDHBMSH, OCHOBHBIX HMHBADMAHTOB IIOBEDXHOCTEH, NEpBOH M BTOpOif

KBANPaTHYHEIX (JOpDM MOBEPXHOCTH, OCHOBHEIX THIOB CHCLMAIGHGIX JHHME Ha MOBEPXHOCTH

(acHMITOTHYECKHE, KPHMBH3H, TeOIE3YECKHE), BHYTPEHHeH reoMerpuu moBepxHocTed. Kype

TpeAHA3HATCH JUL TEOPETHIECKOTO OCBOCHHS OCHOBHEIX LONOXeHuit aubdepentmancuoit reoMerpun,

TpHOGPETEHHS NPAKTHYECKHUX HABBLIKOR PELICHHA 3a/aY.

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.

41 | BIITK Amnamuz ecenTepine 6 Kasipri marematuxaga kyeixray ©CeNTEpiH WeyMiH eki Typni Ke3Kapachl KaIBIITACKAH; blxkruMannsikrap
B KB TEOPUSIBIK BIKTHMAJIABIK (yHKIMOHAIEIK JKOHE BIKTUMaNIBIK-TeopuANbIK, Kype exinmi KO3KapacKa, AFHW aHATH3 eCenTepiHe TEOPHSACH
BDEC KO3KapacTh! KOy TEOPHAIBIK-EIKTUMAILIBIK ko3Kapacka barbiTrairaH. byn Tocinain epexmesiri sxysikrayme: arperarrii Teopus sepostHoCTE#H

ITpumenenus TEOPETHKO- JKYBIKTANATHIH OGBEKTIHIH INBIHANEI MOHIHEH ayBITKYB! Typailbl MaTiMIAEMENCpaiH 03 BIKTHMAJLIBIK Probability theory

BEPOATHOCTHOIO MOAXOJa K cunarka ne Gomarbiubmna. Crynentrep 6y Tocingin sprypmi HaKTBLIAYIapbIMEH TAHBICAIEL.

3a7avyaM aHamM3a B coBpeMenHOH MaTeMaTHKe CYHIECTBYIOT ABa HOAXONA K 3aiadyam TPUCIIKEHHS: TEOPETHKO-

Applications of probability- (yHKUMOHATBHEIH 1 TeOpeTHKO-BepOATHOCTHEIA. Kypc mocsemen BTOpPOMY MOAXOAY, T.€. TEOPETHKO-

theoretic approach to the BEPOATHOCTHOMY MIOIXONy K 3aja4aM aHaiuza. CBocoOpasue JaHHOrO MOAXO0AA COCTOMT B TOM, UTO

problems of analysis CaMM  YTBEPXKICHHA 06 OTKIOHCHMM NPHOMIKAIOWIET0 arperara OT WCTHHHOTO 3HAYEHHS
npHOMIKACMOro 06beKTa MMEIOT BEPOSTHOCTHEIA XapakTep. CTyIEHTH! 03HOKOMATCS ¢ Pa3IHYHEIMA
KOHKPETH3ALHUAMU JaHHOIO TI0AX0AA.
Applications of the probabilistic approach to the problems of analysis In modern mathematics, there are
two approaches to the approximation problems: functional- theoretic and probability-theoretic. The
course focuses on the second approach — probability-theoretic to the problems of analysis. The fact that

\j the statements about the deviation of the approximating aggregate from the value of the approximated

object are a probabilistic nature is the peculiarity of this approach. Students will become familiar with
various concretizations of this approach.

42 | BIITK Topin! xeHicrikrep 6 Byn xypc amM30TPONTHI KEHiCTIKTEPHNi, MHTEPIONALHAILIK KEHICTIKTEDMi, OMapIblH KacHETTepiH, OYHKIMOHAIIBIK
BA KB CereBrle mpocTpaHcTBa MHTEPTIONAMS SAICTEPiH, KON NapaMeTpii WMHTEPHONALMS SiCTEPIH  HAKTHI Jle6er, Jlopeny Tajay
BDEC Network spaces KeHiCTIKTepiHeE, CANMAKTHI KEHiCTIKTEpTe KOIAHY IEIH 3epTTEyre apHANFaH. DyHKIHOHAIBHEIH

JlaHHEI KyPC MOCBAIIEH M3YHEHHIO AHU3OTPONHLIX MPOCTPAHCTB, HHTEPIOLAMOHHBIX HPOCTPAHCTB, aHATA3
¥X CBOHCTB, HHTEPIOJILEOHHLIX METO/I0B, MHOTOTIAPAMETPHYECKHX HHTEPTIOMNIMOHHEIX METOOB IS Functional analysis |
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TPUMEHEHHA MX K KOHKDETHBIM npocrpaHcTsaM JleGera, JIopeHIa, BECOBEIM IPOCTPAHCTRAM.

This course is devoted to the study of anisotropic spaces, interpolation spaces, their properties,
interpolation methods, multi-parameter interpolation methods for applying them to specific Lebesgue,
Lorentz spaces, weighted spaces.

8 cemectp / 8 cemecrp / Semester 8

KOO

komnoxenTi / BY3oseknii komnonent / University component

43

KIT )KOOK
TI7] BK
PD UC

OHipicTik NpakTHKa
IlpousBonCcTBeHHAs IIPAaKTHKA
Industrial practice

10

OHIIpiCTiK NPaKTHKa MHTCTPATHBTI, KEMIEHIi CHIIATKA HE, OATKERI 0J1 O3IHIH Ma3MyHs! GoiisIHmA GimiM
ANYIEITZPAEH OKY JKOHE NelaroTHKANbK MPAKTUKA TYPAEDiH OTy Ke3iHje anraH Jarmsuiapsl MEH
KY3BIDETTepiHe Heriszencai. OHIipicTik MPAKTUKAHEIH MaKCATEL CTYHEHTTEPAIH 63 GeTiHIe XYMEIC
icTeyZiH MpaKTHKANBIK JAFABLIAPIE! HKOHE MATEMATHKATBIK KabBUICTTEpAIN Herisnepai MeHrepyine
kKaraai xacay Gonbin TaGbLIANEL

IIpousBosicTREHHAN NPAKTHKA HMEET HHTCTPATHBHENH, KOMILTEKCHEIH XapaKTep, Tak kak Gasupyercs B
CBOCM COJCPXKAHHM HA HABBIKAX, YMEHHAX H KOMIICTCHIMAX, MPHOGPETEHHBIX CTYICHTAMH BO BPEMS
TMPOXONICHHA y4eGHOM M Nearormueckodf BHAOB mpakTHKH. Llensi0 NpomseoncTReHHOIM TIPAKTHKH
ABIACTCA CO3ZAHME YCNOBW, MO3BOMMIOLIMX CTYAGHTAM NPHOGDECTH NPAKTHYECKHE HABBIKY
CaMOCTOATENBHOH AEATEILHOCTH K OB/AACTh OCHOBAMM MATEMATHHIECKOr0 MACTEpCTBA.

Industrial practice has an integrative, complex character, as it is based in its content on the skills, abilities
and competencies acquired by students during the passage of educational and pedagogical types of
practice. The purpose of the internship is to create conditions that allow students to acquire practical
skills for independent work and master the basics of mathematical mastery.

44

KIT2KOOK
I BK
PD UC

JlurmoM anger npakTrka
IpeanunnoMuas npaxruka
Pre-diploma practice

JMIIOM  aNBHAAFE NPAKTHKACH GONAliaK MATEMATHKA CANACHIHAAFE!  FBUILIM GaxaJiaBpEIH
AaRBIHAAYABIH COHFRI Ke3eHl GOMEIN TaGhutanbl. MasMyHbI JMITOMIBIK JKYMBICTETH TaKbIPHIOEIMEH
aHBIKTaNanbl. JMruioM anjibiHNars! NPAKTHKAHb! OPLIHAAY GaphICEIHNA CTYAEHTTep aKIapar >KMHay.a,
TancLpManappl 3EPTTEY e, TAIAY A2 3IHE KOPBITLIHIEI Kacay,1a TEOPHSIIBIK GiiMi MeH MPaKTHKATEIK
AAFABUIAPEIH  KOJJIAHYABI KOPCETyi Xepek. JIMIUIOM amiBIHIAFE NPAKTHKAHGIH KOPHITHIHABICEI
JRITOMABIK 3KYMBICTEI AIIBIH ajla KOPFay Ke3iHJe IBIFAPbLIALEL

HpeanunnoMnas mpakTHKa SBISETCS 3aBEPLUIAIOLIAM 3TALOM IIOATOTOBKH Oyaymero Gakanaspa
CCICCTBCHHOHAYIHOr0 HANpaBNicHHs B ofnactH Maremarukd. CoNEpHAHHCE ONpENSNsLercs Temoi
AMNIOMHOH paGoTHL. B mpouecce BHMONHEHHA NPEANHIIOMHOMN MDAKTHKY OGYYAOMMecs JOJIKHEL
TIPOACMOHCTPUPOBATE IIPUMCHEHHE TEOPETHYCCKHX 3HAHMM UM MpPAKTHYECKHX HABHIKOB COOpa
HHGOPMAlWK, MCCIEIOBAHNA NOCTABNCHHBIX 3a/ad, aHANH3A, dopmyupoBaHus BeiBogoB. HTorm
TpCA/UINIOMHOH NPAKTHKH M0JBOLATCA Ha IIPEABAPHTENEHON 3aIIHTe AUTLIOMHOMN PaGOTHL.
Undergraduate practice is the final stage in the preparation of a future bachelor of science in the field of
mathematics. The content is determined by the theme of the thesis. In the process of performing
undergraduate practice, students must demonstrate the use of theoretical knowledge and practical skills
in collecting information, researching tasks, analyzing, and formulating conclusions. The results of pre-
diploma practice are summed up at the preliminary defense of the thesis.
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