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The Catalog of disciplines Educational Program «6B05403— Mechanics and applied mathematicsy for the students of the 2021 year admission

No | Mounir [lanHinaTaysl / Kpemut/ | Kpickama anHoTanms/ [TpepexBusuTTep/
}lﬁ{ﬂ” Haspauue 1MCUMILTHHEL / Kpeaut / | KpaTkas anHoTauus / [MpepexsusnTo/
aweunmu | Name of the course Credit Annotation Prerequisites
/Cycle of
the course

1 cemecrp /1 cemectp / Semester 1
Tanaay 6oiipinma JKOO komnonenTi /By3oBekuii KOMIIOHEHT 110 BIGOPY

1. BI1 Anredpa 5 by KypeThl oKbin-yipeny GaprIckiga CTYASHTTEp FPYINA; CAKWHa; Opic YFBIMBI, KOMIUIEKC Canjiap, AJIFEﬁpa KIHEe
WHOOK MaTpUlaiIap, aHbIKTayBImTap, chi marpuna, Iayec omici, Kpamep aaici. Kenmyenixrep reOMETPHUs MEKTEN
BJ1 BK Asire6pa YPBIMAAPBIMEH TaHBICBIN MeHrepeni. Aupmran Ginim TEXHHKAHBIH KOHE (hHu3MKaHBIH ccenTepi KypChi
BD UC WCHIYTe, COHBIMEH Karap 0acka MaTEMaTHKAIBIK NOHJACPAT  OKBII  MCHIEPYIE  KakeT.

Aloiks B npouecce H3yHeHHA AaHHOTO KYPea o0yHalonHecs 3HAKOMATCS ¢ TAKMMH OCHORHLIMH MOHATHAMH, "

gebra _ ) LIxonkHbI# Kypc
KaK TPYIA, KONLLO, M0jie, KOMIIEKCHLIE 9HCA, MATPHIL, ONPENEIHTENH, 06paTHas MaTpHLIA, METOL
Iaycca, npasuno Kpamepa, muorounensi. [ToayueHHbIC 3HAHMA [PUMEHAIOTCA U1 PELICHHA aireGphi, reoMeTpHu
TEXHHUECKMX M (PMIMYCCKHX 3a/1a4, & TaK KC JUI M3YYCHHS JAPYIHX MATEMarTHYECKHX JMCLMIIIHH.
In the process of studying this course, students learn about such basic concepts of a group, a ring, a The school course of
field, complex numbers, matrices, determinants, the inverse matrix, matrix equations. the Gauss | algebra and
method, Gramer's rule, polynomials. The acquired knowledge is used to solve technical and physical | geometry
problems, as well as to study other mathematical disciplines
2cemectp /2cemectp / Semester 2
KOO komnounenri / BY3orckuii komnonenT / University component

28 BI1 MexaHukara Kipicne 5 Kipicne. AxcuoManap KIHE CTaTMKaHBIH Herisri TeopeMasiapst Momenrtrep teopuschLKymmep | MaTeMaTHEANBIK

WKOOK Bee/ieHie MEXaHURY wydHecin Oip uewrpre kenripy, tene-reHjiri. HyKTeHiH, JCHCHIH KapanaiibiM KO3FATBICTAPBIHBIH Tangay
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JKOOK
b BK
BD UC

Beenenue mexannky

Introduction to mechanics

KHHCeMaTHkacsl. KartTel neuneniy KA3BIK KO3ralbickl, Hykrenin KYPIeni Ko3ruisichl. Karrnt
JCHEHIH KYPAEIH KOFanbichL,

BHE}IL‘IIHL‘, AKCHOMBI 1 OCHOBHELIE TEopeMBl craTHku,— MomenT CHABL, TEOPEMBI O napax cunm,;
Yenosua  papHoBecus MPOCTPAHCTRENHOH W NNOCKOH cHCTeMBI cun: Samanme JIBHIKEHHA.
CropocTs 1 yckopene Toukk; CKOpocTe M yeKopenwe B KPHBOJIMHEHHBIX  KOOP/IMHATAX;
Cropoctn 1 yekopenns Touex TBEPAOTO Teia ls pasnuvIHbiX THIOB Amwkenns: Chokere
JBHIKEHHH TBepIOro Tena.

Introduction . Axioms and basic theorems of statics; - Moment of force, theorems on pairs of
forces; Equilibrium conditions for spatial and flat systems of forces: Movement task. Point speed
and acceleration; Speed and acceleration in curvilinear coordinates; The speed and acceleration
points of the solid for various types of motion; The addition of motions of a rigid body.

Maremartuuecknit apanmz
Mathematical analysis

Tawiay 6o

HibIHIIA KomnonerTrep / KoMmonenTsr no BoiGopy / Optional Components

BIT TK
BT KB
BD EC

Maremarnkansik Tanay
Marematnueckuii ananns

Mathematical analysis

§

Honwin MinnerTepi: MaremaTHKaTbK TANNAYAbIH Heri3gepid TaGHra el TAHYBIH epekie aici
PETIHIE MATEMATHKA Typajlbl TYCIHIK KabIITacThipy yuin yiipery; matemarukansix Tyciniktep
MCH MOLEBACPIIIH OPTAKTEIFLIH GiMy; TOrHKANLIK OfifTay xoHe abCTPaKTLE MATCMATHKATEIK
obmexTinepmen wymeic icTey naFapaphin HICpY: JKOTapbl MATEMATHEANIBIK MOJICHHETT
TapOueney. Ansiiran 6inim TeXHUKAHBI sate (usnKanb ecenrepin Lrewyre, COHbIMEH Katap
Backa maremaTHKanbK MAHACP/I OKEIT MEHI'EPYTe KaXerT.

Hemn muennnanae: 0BYUCHHE OCHOBAM MaTeMaTHYECKOrD ananisa 4na hopMHposanng
MPEACTABICHAA O MATEMATHKE Kak 0COBOM METOIe MOIHAHIA NPHPOABL, OCOZHAHUSA OBIIHOCTH
MATEMATHYECKHX MOMATHIT M MOJeNeit; IPHOBPCTEHI HABBLIKOR NIOTHYECKOrO MBIILICHHS 1
OMEPHPOBAHINA € ABCTPAKTHBIMH MATEMATHYECKIMU OGHCKTAMIL: BOCITHTAHUE BRICOKOTT
MaremMatHieckol KymsTypst. [lonyaennsie snanng TPHMEHAIOTCA JUIS PelleHAsA TEXHHISCKHX H
pusudecknx 3anau, a Tak we ana HM3YUCHHA /IPYTHX MaTCMATHYECKHX JTHCIHIIHA,

The objectives of the discipline: teaching the basics of mathematical analysis to form an idea of
mathematics as a special method of cognition of nature; awareness of the commonality of
mathematical concepts and models: acquiring the skills of logical thinking and operating with
abstract mathematical objects; education of high mathematical culture. The knowledge gained is
used to solve technical and physical problems, as well as to study other mathematical disciplines.

Anredpa, reoMetpus xane
aHains GacTamanapeIHbIg
MEKTEIl KypChl

konbusrif kype anre6psr,
FCOMETPHH, HAYAa aHa/Lu3a

The school course of algebra,
geometry, the beginning of the
analysis

L

BIT TK
5/1 KB
BD EC

Huddepermanis sxone

HHTEerpajliibl ceenrey

Huddepennunansuoc ]

WHTErpanbHOC  HCUEC/ICHHA
Differential and integral
extinctions

Hudpeperunanne skane AHTETPAIIBY ECEIITeYILIH HEri3ri TYCIHIKTEIH oxbm Yyiipeny; 6ip #ane
keI alHemMaisl QynKiusiap by Andhepenumnanabik xane nnrerpannic @CeITEPIH IIkIrapy
DUICTEPiN, KATAPIAP TEOPHSACHIL urepy; usnkansik ecenrepi LICILY/E CAHIBIK KOHE CATIANLIK
KATBIHACTE! Ginipy yurin rerisri matematiiansix YFRIMIAP MeH CHMBONAPILI KONy
AAribUTAPBIH NAMBITY. ANbIHFaH GLTiM TeXHUKaHBIN KoHe qusnkanbi ecentepin wenyre,
COHbIMEH KaTap Gacka MaTEMATHKA/ILIK N9HIEP/] OKbIn MEHTEpYTe Kamer.

Hyuenne Gasucunix nonstusix u ocsoee MCTONOB pelueHns 3aaay andipepenimansuoro u
WHTETPATLHOTO Heuncnenns hyHkumit , Teopuu pagon: BBIPADOTKA HABLIKOB HCMOMR30RANNS
OCHOBHBIX MATCMATHYCCKHX OHATHIE H CHMBOJIOB /T BLIDAKCHIA KOMHYECTBCHHRIX 1
KAYECTBEHHBIX OTHOMEHHMIT NPy peienuy dusuyeckux 3anaq, Honyuennbie snanus
MPHMEHAIOTCA /1A PELICHMS TEXHUYECKHX 1 DHIHYECKHX 12144, 4 TAK Ke AN M3YMEHHA IPYTHX
MATEeMATHUECKHX AMCLIMTIHE,

The study of basic concepts and the development of methods for solving problems of differential
and integral caleulus of functions, series theory; developing skills in using basic mathematical
concepts and symbols to express quantitative and qualitative relationships in solving physical
problems. The knowledge gained is used to solve technical and physical problems, as well as to
study other mathematical disciplines.

Anredpa, reomeTpis xane
aHanu3 GacTaManapriHbiy
MEKTCIT Kypehl

[koneubiit kype anre6psl,
ICOMETPHH, HaYyalla aHaTH3a

The school course of algebra,
geometry, the beginning of the
analysis
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3cemectp /3cemectp / Semester 3

KOO komnonenti / BY3oncknii Komnounent / University component

5. bIT Anddepennmannix 8 Bipiun  perri xkaii antdepentmanapik Tenaeynep. JKorapel  perti mddepenunananix Maremaruxansik TANAY
HKOOK Tenaeynep HAHE Teraeynep. Bipinmi perti cui3nikTh anthdepentmanipik Teracynep yitecl. Exinmi perri exi
BJI BK MaTeMATHKAIbIK Pusnxa AHBIMATIBUIB 1epBec TyBIHBIIL Anddeperunanng Tergeynep men 0JapFa  KOIBUILITEIH MaremaTrueckuii anamia
BD UC TeHAeyepi WIEKAPAIILIK eCenTep.

ObuikHOREH LI nuhdepenunanbibie  ypasnenus nepsoro  nopaaka. Jluddepenunantinie Mathematical analvsis
YPABHCHHA BRICHIMX NOPAIKoR. CHCTEMBI THHEHIBIX mnddepenumantupx YPAaBHEHHH NepBOTo y
Anddepenumansimie TOPAAKA. YDABHEHHA B 4ACTHMIX NPOHIBOMHEIX BTOPOTO NMOPALAKAa € ABYMA HE3aBHCHMBIMH
YPABHCHHS W ypaBHeHus NEPEMEHHBIMM 1 KPAEBLIE Ja1a41 AR HHX.
MATEMATHYCCKOH Qu3ukn Ordinary differential equations of the first order. Higher order differential equations. Systems of
linear differential equations of the first order.Partial differential equations of the second order
Differential equations and with two independent variables and boundary value problems for them.
equations of mathematical
physics

6. bl Teopusanbik Mexamka 5 Kyite annamukacnina Kipicne. Mexanukanbix WY HE KOIFANBICHHBI anpdepennmanpik MatematHkansix Tannay
KOOK Teraeynepi. Ky symeicsl. Kyar, Knnerugansix IHEPIHAHBIH, KHHETHKLIBIK MOMEITTIH Maremaruaeckuii ananns
B BK Teopernyeckas Mexamnka 03repyi Typwikl Teopema, Katre: nenenin cepannik xome epkin koIrany annamikacs, Coxibi Mathematical analysis
BD UC TEOPHACKL,.

Th scal hani OcHoBHOE ypaBHERHE AMHAMKKH TOWKH. 3271090 THHAMIKH, Teopembr aHRamMuKy ToukH.
eorctical mechanics
HecpoGonnoe npumenne Teopempbl IHHAMIKH MaTepHaNbHOI cHeTemsl. JIHHamuka
cipepuyeckoro i cBOGOAHOro ABIDKEHIA Thepaoro Tena. Teopus yaapa. The basic equation of
the dynamics of a point. Tasks dynamics; Point dynamics theorems. Not free movement of the
Theorem of the dynamics of the material system. Dynamics of spherical and free motion of a
rigid body. Shock theory,

7 BIT AHAIHTHKATLIK #oHe 5 «AHANUTHKANLIK XKane andpepentmanp TCOMETPHA» NaHiH oKy Gapeichiiga Gapawik Gacka Anrebpa woane FeOMEeTpHA,
KOOK anddepentmanbik MATCMATHKAIBIK %dHe KonanGansl nansepi OKBITY/ILIH Herisi CanbIHazLL, Byn kypetsl okeimn- MaTeMaTHKaIIbIK TaTIay
BJI BK reoMeTpus yHpeHy . Sapugwn{m CTYACHTTCD  BEKTOP/IAp, KOOPIMHATAMBIK  kyiienep, HAIBIKTHIKTE!

BD UC TYpaeHaipy, eximwi perri KHCIKTap men GeTrep, KHCBIKTBIKTap TEOpHACHL, timepmu Herisn Anrebpa u reoMeTpHs,
AR " HHBAPUAHTTAPL, Oipinui KaWe exinwi KeajpaTrik q;opuanap_. (?erf_m Goiinitgarsl werisri MATCMATHTECKHi AHATHS
KHCLIKTAP (aCHMITOTHKANBIK KHCRIKTBIKTAD, TCONEIMANBIK), BETTIH ilWKi reoMeTpusch cHAKTHI
Anpdepenumnasia AHATHTHKAIBIK SKIHe  AMQPEpeHIMANL reOMETPHAHBIN  Heriari YPBIMAAPHIMEH  TAHLICKIL,
TeoMeTpHs TCOPHAILIK KIHE KOMAaOANb! MICenenepai welry AarabnapsH MeHrepei. Algebra and Geometry,
Mpu  wayvenmn  aucumunmmnp «Auanutiueckas  u  andiepenumansias reometpus» | Mathematical Analysis
Analytical and differential SAKNAZBIBACTCA (DYHIAMEHT JUIA W3YYCHMS BCEX ADYTHX MATCMATHUECKHX 3 NPHKIAHEIX
geometry avcunmind. B npouecce uaywenns nammoro Kypca, 00yualoulitecs 3HAKOMSTCH ¢ TakHMm
OCHOBHLIMH TIOHSTHAMH ananutiyeckoii u andypepentmansuoii FEOMETPHH KAK BEKTODHL,
CHCTEMBI KOOPAHHAT, NpeoGpasoBaHuA MI0CKOCTH, KPHBIC W TIOBEPXHOCTH BTOPOrO [OPAIKE,
TCOPHH KPHBH3HBI, OCHOBHBIC WHBADHAHTHI MOBEPXHOCTEI, NCPBAA M BTOPAA KBAAPATHYHBIX
dopmbl, rnasusle kpuBbie BAONH HOBEPXHOCTH (ACHMITOTHYECKHE KPHBH3HDL, reojiesnveckie),
BHYTPEHIS FCOMETPHI MOBEPXHOCTH, A TAKKE OBIAZEBAIOT HABLIKAMMU PelIeHnA TEOPeTHYECKIX
W IPUKIATHBIX 3878,
When studying the discipline "Analytical and differential geometry" the foundation is laid for the
study of all other mathematical and applied disciplines. In the process of studying this course,
students get acquainted with such basic concepts of analytic and differential geometry as vectors,
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coordinate systems, plane transformations, curves and second-order surfaces, curvature theories,
basic surface invariants, first and second quadratic forms, main curves along the surface
(asymptotic curvatures, geodesics), internal geometry of the surface, and also master the skills of
solving theoretical and applied problems.

T

anjiay Ooiin

THIA KomnoHeTTTep / KoMmnonentwr no BhiGopy / Optional Components

8. BIT TK
Er-r-[ KB
BD EC

Komrnuiekeri aitnsivasnsinap
(hyHKUBACHIHBIH TeOpHsCH

Teopus dyuxunii
KOMIIIEKCHBIX TIEPCMCHHRBIX

Theory of functions of
complex variables

by nan erynentrepre Kommiekera: alinpiMann hYHKUIACBINEIN Herisepin, KoMIIcKeTo:
AHHBIMAIILL (pyHRUME LI HHTErpaniay anicTepin, Kanhiuin xaue Jlopan KATapJiapel Typais
TYCinikTepin yiiperyre Garsrrranran, Ansinran BniM TexHUKanBIH KaHe DHIMKAHBIH ecenTepin
HIELIYTE, COHBIMEH KaTap Dacka MATeMATHKANBIK OHEP/] OKbin MEHIepPYre Kaker

Haunas ancunnanua wanpasaena na ODYUeHHE CTYACHTOB OCHOBAM ()YHKLLAN KOMILICKCHOTO
MCPEMEHHOTO, NPHEMAM HHTETPHPOBAHHA GYHKLHH KOMITTEKCHOrO MEPEMEHHOTO, NOHATHI
BhideTa W pana Jlopana. IMomyuennsie sanus npumensiores s PEIICHHA TEXHHYECKHX 1
u3mueckuX 3ama4, a Tak ke 1% HIYYCHNS APYTHX MATEMATHIECKHX JMCUHILIHH,

This discipline is aimed at teaching students the basics of the function of a complex variable, the
methods of integrating the function of a complex variable, the concepts of deduction and Laurent
series. The knowledge gained is used to solve technical and physical problems, as well as to
study other mathematical disciplines.

Marematnkansik Tanay
Matematiyecknit ananms
Mathematical analysis

9. BIT TK
b1 KB
BD EC

Kon aitusimansinap
hynxumscy

DyHKUHE MHOTHX
NnepeMeHHbIX

Function of changefully

N- emmemai sskamari kewictik, Kon aliHBIMATBIIRT hyHKIMATap: LIEKTEp, y3imiceisaik,
muddepenumaniany, aepbec TYBIHABLIAP, GarbrT GoiibiHiua TyRIH/L, Ipaauent, IKCTpemym. Exki
HKIHE YL CCCNi MHTETPAILIAp, KHCBIKCLIILIKTH KaHe GeTTiK HHerpanap. Opictep TeopHschL.
N-Mephoe  3mmi0BO  npocTpanctso. DyHKUHM  MHOTHX  nepemenmbix: TNIpesiensl,
HEMPEpLIBHOCTL,  nuhdiepeHUHpYeMOCTh,  uacTHBIC MPOH3BOAHBIC,  MPOM3BOAHAS O
HAITPABICHUIO, IPAAHEHT, IKCTpeMyM.  JlBoiiHoii, TPOHHOH, KPHBOTHHEHBI, NOBEPXHOCTHBI
HHTEIPA, TEOpHs 110714,

N-dimensional ~ Fuclidean space. Functions of several variables: limits, continuity,
differentiability. partial derivatives, directional derivative, gradient, extremum. Double, triple,
curvilinear, surface integral, ficld theory.

Marematukansix tanay
Maremarnyeckuii anamus
Mathematical analysis

4 cemectp /4 cemectp / Semester 4

KOO xommnonenti/ BY3osckuii komnonenr / University component

ABIT TK
OOJ1 KB
GCD EC

Kacinkepiik xane 6usnec

Ipeanpunnmarenscrso u
Ousnec

Entrepreneurship and
business

5

{ Teopusansik, reuibiMH kane NpaKTHKAILIK OitimM apkbUibl «Kacinkepsik xaHe 6u3tecy

moHi CTy/leHTTepre GH3nee KOCTIAap kacayra, OHBI YHBIMIACTEIpYFa Kolie KYprizyre
MYMKIHIiIK Oepeni. CombiMen KaTap, KOCINKEPMiK KBI3MeT KyleciHae HakThi JKaHe
TYBIHIAHTBIN MOCesICNepi mewy yiuin KYKBIKBITBIK, IKOHOMUKJIBIK, Oackapy men
yibiMaacTeIpyMacenenpin WEWYIH  FRUIBIMH  ~  NepakTHKATHIK oitnay skyiiecin
KaTBINTACTHIPA b1

Aucunnnuna «lpeanpusuMatenscrso u Gusecy Cpe3 TCOPETHYCCKHE, HAYYHLIE K
VPAKTHYCCKHE  3HAHMSA 103BOMMT  cOPMHPOBATH Yy CTY/ICHTOB TOTOBHOCTH K
NMPEANPHHAMATENLCKON  JICATENLHOCTH W K OPraHmsalit  GusHeca, Juciinnuua
npeiacrasnser coboil  cHcTeMaTH3aLMIO HOPMAaTHBHO-TIPABOBBIX, IKOHOMHYECKHX,
OPraHU3ALUMOHHO-YNIPABICHYECKMX  3HAHMIT 110 BONPOCAM  CTAHOB/CHHSA, BEICHHS

fMpeanpuniMaTenbeTsa  u_ GusHeca,  Kotophie CTAHYT OCHOROWH JUI  pasBHTHs
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TPEANPHHUMATENLCKOTO MBIIUIEHHS JUIA pelueHus KOHKPETHBIX 3a71a4 W JeslOBBIX
CHTYaU M,

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 entreprencurial
thinking to solve specific problems and business situations

1. [ KBITTK
00J1 KB
GCD EC

Pyxann sxanreipy
Pyxanu skanrsipy

Rukhani Zhangyru

EnGace H. HasapGaestein «Bonamakka Garziap: pyxaun xanrwipy» Garaapnamansix
MAKAIACBIHAA KOFAMHBIH PYXaHH JaMybIHBIH OackIMIBIKTAPB aitKBIHAABIN, Barmap
Gepinai. Pyxaun KAHFLIDY/IBL KEIeN Ky3ere acwipy  mineri Koib1161 Kasipri
3aMaHHbIH Tanabbina cofikec Koram AAMYBIHRIH ipresi Karnmacsinbi oipi HACTAPJIBIH
binimre, nparmaTismre, Gacekere kabineTTimikke JICTEH YMTBUILIC DONyBl KakeT Bimim
WIYNBUIAPABIY, 3CPAEC] MEH CAHACKHIHBIH ALIBIKTBIFE] — PYXaHH KAHUFBIPYAbI THIM
KY3€IC achipy/ibiH GacThl mapTet 6ok Tabkiiams:.

B nporpammuoii cratee naswi rocynapersa "Barnan B Gynyuiee: MOJIEpHH3ALIHS
oblIeCcTBEHHOrO  co3HANNA" HINOMKEHE! OPHCHTHPLI YXOBHOTO Pa3sBUTHA HALIEro
obuecrsa, Ilocrasnena 3a1aqa  onepexaronieii MOJIEpHI3ALMKH  obulecTBeHHOrO
Co3HaHMA. B ycnoBuax cospemennoi PEANBHOCTH, (YHAAMEHTANBHEIM IPHHIMTOM
PA3BUTH5 OBNIECTBA JIOIKHO CTaTh CTPEMITCHHE MOJIOJIEHH K 3HAHHIO, K parMaTismy,
K KOHKYDEHTOCTOCOGHOCTH, Bocnpuumunsocts  u otkpeimocts  cosmanms
o0y4aoIKXes — rnasHoe yenosue sddexrurroit  peanuszaunn MOJCPHH3ALMH
00IECTBEHHOTO CO3HARMS,

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.

12, | KBIVTK
O0JI/KB
GCD/EC

Lndpasix
TEXHOJIOIMSANAP/LL cananap
Gowninia Konnany
Uudposste Texnonornu no
OTPAcsAM NpHMeHEeHHs
Digital technologies by
branches of application

ITlow  konnany cananapm Goiiniama KP  «lludpmeik Kazakcran» Memiekertik
Oarnapnamachin  emnipy  wame AY3EIre  aChIpyABH  KC3CHAEPIH, INCKTPOHABIK
KBISMCTTEPA  KOPCETYAIH  un(pibIK niaTopManapein, aprypmi  Kaciou cananap
GoitbiHia ungppsik TEXHONOrHAIAPABI CHIIPY, KOLIAHY KONAAPBIH KapacThIpaisl.
Jucunnnuna PACCMATPHBACT ITATbl  BHEAPEHHS W peanusaumn | OCYIapCTBEeHHOI
nporpammel - PK - «lludposoit  Kaszaxcramy, unposbie  miathopmel  oKkasaHmus
ANEKTPOHHBIX YCIYT, CHOCOBH BHEAPCHUA H HCIONB30BANHS UH(POBBIX TeXHOMOHIT B
PA3MHIHBIX IpodeccHonansubIX 06nacTax.,

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.

AKT
HKT
ICT
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13. | JKBIT TK
00/J1 KB
GCD EC

Ceibaiinac  semkopuibixka
KapChl MaJIEHHET
AHTHKOPPY MO HAs
KYJILTYpa

Anti-corruption culture

Jmcunnimna «AuTHKOppyYNIHOHHAs KYJIbTYPa» HANPABACHA HA MIYYeHHe
ax‘rumppynuuoﬂuux HOpM ﬂJIHl!ﬂIIpﬂBJ’IEHHﬂ «ECTCL’TBCIIHI:[C HaYKH, MaTeMaTHKa 1
CTaTHCTHKAY, PaceMmaTpusatoTes nee HOPMATHBHLIE AKThI PErYITHPYIOUIHE
GuosNOrecKHe i CMeKeHHBIC HayKH,B chepe OKpykalowieii cpep cepe
H3MHecKnX it XHMHYECKHX HAYK, a Tak ke chepe MATEMATHKN M CTATHCTHKH,
«Cribaiinac KeMKOPILIKKA Kapchl MAIEHHET naHi «OKapatbuibictany roibiMaapst,
MATEMATHKA JKIHE CTATHCTHKAY GarbIThi Goifkiiia chibaiinac FKEMKOPIIBIKKA KApChl
HopManapasl sepaeneyre Garbirranran. Buonornsanik xone cabakrac ruuis; Maap,
KOplIaFaH opTa calackiiaa xoHe (JH3HKA-XHMHANIBIK FRUIBIMIIAD CANACKLIMAA, COHIAil-
AK MATEMATHKA OHC CTATHCTHA CAIACKIHAAFD Gapiibik HOPMAaTHBTIK aKTiNep
KapacThIpbLIa/b.

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.

14. | JKBIT TK
00/l KB
GCD EC

Ickepy puropuka
Henosan puropuka
Busi ness rhetoric

Kype  kocibu-raxipubdenix  6arprrra Kypacteipbuirad. OHBI OKy apKbUIBl KaciGw
MAHBI3/Ibl JKarainapia pUTOPUKAILL Kic-0PEKeT TeXHONOIMACKIH HICpY KesjenreH.
Bisim anymsmapuein cesnix 6inimuinirin APTTHIPY, THIMAIL ICKEPIIiK KapbIM-KaTbiHAC
KaFuaanapel, KypTauiblHia Ceieylin YTRIMAB bIKIanN eTYil KaMTHTHIH Herisri
takTopnap men yaepicrepi, wemen men AYAHTOPHA BIHTBLIMAKTACYLINBIH (GOpMaTaph!
MeH KYpalaape! Typassl Gi1iM any Kyperbiy MiHJeTTepiHe Kipei.

Kypec nmeer NpOheccHOHAILHO-IPaKTHYECKYIO Hanpasneunocts. Ero usyuenmue

MPCANONATACT  OBNAJICHHE  TEXHONOTMEH  PHTOPHYECKOIT ACATCNLHOCTH B
NPO(ECCHOHANBHO 3HAYUMBIX cuTyaumsx. B samaum kypca BxomauT nomnmemme
peucBoii  obpasosanHocTH 0Gyualommxcs, npHoGpeTeHme 3HaHMii 0 npHHUMIAX
spdexTnsroro  genosoro obulenus,  OCHORHBIX (haktopax u  npoueccax,
O0eCneYHBaIOLINX YCTelHOe BO3/eHCTRHe nyOaHuHOIl peun Ha cnyiatencii, thopmax
M CpeAICTBaX B3AHMONCHCTBHA OPATOPA H AYAHTOPHH.
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

KOOK
BJI BK
BD UC

bIktumanasikrap Teopusici
HIHE MATEMATHKATBIK
CTaTHCTHKA

Teopus Beposthocrteii n

MaTeMaTirieckas cTaTHeTHKa |

KomGunaropukansiyg anementrepi. Ilyaccon, Myar-Jlannac Teopemanapul, En
MaHBI3BI Oeny Typamel sammap. MartemaTHKambik KYTY, KE3/IeiiCoK IamMaHm
aybiTKybl.EXi  kesaeiicok mamanpin KOppeIsunsisik  koddppuuuenti. Yebpuuenrin
TeHei3airl. BepHymim  cxemach YIWIH YIKCH CaHAapabiH 3aMbL. Opranbik  ekri
Teopema,

IneMeHTEl KOMOGUHATOPHKH. Teopema TIlyaccoma, Myaspa-Jlaninaca.  HawGonee

Marematnkasnsik Tanaay
Marematngecknuii anams
Mathematical analysis

® EHY 708-01-21 Karanor auctmnims mo 0bpasoBatensHoi nporpamme. Usnanme BTOpOE




BAZCHBIC 3AKOHBI pacnpeenennii. MaTematineckoe OAMIAHNe, TUCIepCeHs cryyaitHoi
Probability  theory  and senniunel. Koadduumenr koppenspn ABYX cCayuaiinsix senuuun. Hepaseuerso
mathematical statistics YeOriena. 3akon GoibUMX YHCen s cxeMbl Bepuyiunn. Henrpansnas npeaensnas
TCopeMa,
Elements of combinatorics. Limit theorems in the Bernoulli scheme: Poisson's
theorem, Muawr-Laplace theorems. The most important  distribution  laws.
Mathematical expectation, variance of a random variable.. Correlation coefficient of
two random variables. Chebyshey's inequality. The law of large numbers for the
Bernoulli scheme. Central limit theorem,
16. | BIT Anaans  Gen  anreGpauny Byn nan crynentrepai anmanuz 6en anre0PaHeIH CanbIK dmicTepinin, NIPaKTHKANEIK | MaTtemaTuKansk Tanziay
HKOOK CAHJBIK 2aicTepi CCeNTep/ll WbIFapyIbIK AMAJL1Apbl HUTepyTe, KapanaibiM MaTeMaTHKATIBIK niwiMaepai | xone anrebpa
b1 BK HKHIEK-1a kaskeTTi canank aJlicTepti KONAany sl yiiperyre GarbrTtanran.
BD UC Hucnennrie METOTRI Haunas auCUMTIHHA HanpaBieHa Ha 00yYeHHe CTYNeHTOB OCHOBHBIM MOHATHAM M Marematiaeckuit anamms u
aHaAu3a u aarebpet HACAM HHCICHHBIX METOA0B anredpnl M aHanmza, OpHOBPETEHHE MMM  HAaBRIKOB anrebpa
PCLICHUS TMPAKTHUCCKMX 3a1a9, UCIOJB30BAHHE TEX WIH HHBIX YHCIIEHHBIX METO/Ib!
Calculation methods AT peanusaiyn Ha IIBM npocreiinmx Marematiueckux Mojieneii. Mathematical analysis and
analysis and algebra This discipline is aimed at teachin g students the basic concepts and ideas of numerical algebra
methods of algebra and analysis, their acquisition of skills in solving practical
problems, the use of various numerical methods for the implementation on the PC of
the simplest mathematical models.
Tanaay Goiipinma Komnounertrep / Komnouentwi o BuiGopy / Optional Components
17. | KIT TK Koncrpyximsa 5 Mexanuka SNCMCHTTEPIHIH  KOHCTPYKIMACHIHAA CBIPTKEI IKYKTEMeNep Kypeutelc | TeopHAmbIK Mexania
IJ1 KB HIEMEHTTepIHIH JIEMEHTTEPIH TYBIHAANTEIN ik KYWTEp Med jeQopMauMs aHpIKTAy VIIH, OHja TyTac opra Mexaunkace
PD EC MEXAHHKACH OKbIFAH QJLICTEP] KMKETTI KYILI, KATAHABIK KIHe TYPAKTBUIBIK YIIH KYPbUIBIMIBIK
HHIKEHEPIK ecerreynepi xyprizy Teopernaeckas mexanuka,
MexaHnka aneMeHTOR Mexanuka snementon KOHCTPYKIUMI  H3YHalOTCA METOJIB Onpejencis BHYTPEHHUX | MeXxaHuky cruoutHoit cpejisr
KOHCTPYKUHH yenmuii u gedopmanui, BosHHKaromux B JNIEMEHTAX KOHCTPYKUMH [Moj aeiicTBHeM
BHCUIHUX  HAIDY3OK  HEOOXOUMMBIX JUIL  NPOBEACHMS MHXKCHEPHBIX  pacuctoB | Theoretical mechanics
Mechanics of elements of KOHCTPYKIIHI Ha NPOYHOCTb, HKECTKOCTh uycroiivipocts, | Continuum mechanics
constructions The mechanics of structural elements determining internal forces and deformations
arising in the elements of structures under the action of external loads are studied,
which is necessary for carrying out structural engineering calculations for strength,
rigidity and stability
18. | KITTK Marepuannap keneprici 5 Mexanuka BNEMEHTTEPINIIL  KOHCTPYKIHACHIHIA CRIPTKBI JKYKTEMETep KyphiThic
IJ1 KB DJIEMEHTTEPIH TYBIHAANTRH itk KYWITep MeH Ae(OPMaUMs aHLIKTAY YIIH, omHja Teopermueckas mexanmka,
PD EC Conporuenenne OKBIFAH JMICTEPi KaMeTTi Kyl KATAHIBIK IKoHe TYPAKTBUIBIK YUIH KYPbUIBIMIBIK Mexakuky cruownoii cpesiel
MaTepHAIOB HHIKCHEPIIIK ecenTeynepi xyprizy
Mexaunka snemenron KOHCTPYKUMH  U3YYAROTCA METOJBI ONpeaenenus BHYTpenHuX | Theoretical mechanics,
Strength of materials yeunnii i nedopmatmil, BOSHHKAIOMHAX B SMeMerrtax KOHCTpYKuii mon neiicreiem | Continuum mechanics
BHCIIRKX  Harpy3oK HEOOXOmMMBIX JUIS  NpPOBENCHHS HIDKEHEPHBIX  pacueros
KOHCTPYKUHIH Ha IPOYHOCTE, HECTKOCTD HYCTOHYHBOCTE.
® EHY 708-01-21 Katanor aucuumimy no obpasoBarensHoii nporpamme. Usnane BTOpOE




[ The mechanics of structural elements determining internal forces and deformations
arising in the elements of structures under the action of external loads are studied,
which is necessary for carrying out structural engineering calculations for strength,
rigidity and stability
Tannay Goiisimima Komnonertrep / KoMnonentst no BuiGopy / Optional Components
19. | BIT TK MaremaTHkaHbt OKLITY 5 Maremaruxans OKBITYABIH  JKaJImbl  d[TiICTEMEC], KEKE aficTemeci oHe HaKTBL | DcMenTap MaTeMaTHKA
b/l KB aaicremeci a/licTeMeci; MeKTenTik MaTeMaTHKa Gonimiaepin OkpITy TEXHOJIOTHANAPEL
BD EC Ob6uas Meroimuka NPCNONABAHMA MATEMATHKH; YACTHAA MCTOIMKA MPerotaBatus | DneMeHTapHas MaTeMaTHKa
Meroaunka obyuenns MATCMATHKH]  KOHKPCTHAA METOJMKA  NPEnOAABAHIS MATeMaTHKH; TEXHOIOrus
MaTEMATHKH OByHeHNA rIaB WKONLHOH MaTeMaTHKN, Elementary Mathematics
General methodology, individual methodology and specific methodology of teaching
Methods of teaching mathematics; technology of training of school mathematics departments.
mathematics
20. | BII TK Mekren Matematika Byii nopicrep mexren kypewinna KA3Ipri MaTeMAaTHKANBIL MAHBI3b VFBIMAPBITALIE, | DNeMenTap MaTeMaTHKA
B/l KB KYPCBIHBIH Ka31pri 3aMaHf b1 POl MeH OpHLIH Kepcere, MATeMATHKAHbIH OPTYPIi caiaiapsl MeH MeKTerl-
BD EC Herizaepi MATEMATHKA HETI3JePiHiK Tycaykecepineri TCOPHANBIK, anredpaiiblk, ITOrHKANbIK DIIEMEHTAPHAS MATEMATHKA
CoBpeMenHble 0CHOBBI sone Dacka acnekTinepain Gainansicen amanpl,
MIKOILHOTO Kypca B nmammom kypce mokaszaner POIh M MECTO BaKHCHIIMX TOHATHI COBpPEeMEHHOI Elementary Mathematics
MATEMaTHKH MAaTeMaTHKH B IIKOJIBHOM KYpce, pacKpHIBAIOTCH CBA3H MEKIY paziHYHEIMH
Modern fundamentals of pasaenaMu MaTeMaTHKH " COZlepIKaHKe TEOPETHKO-MHOKECTBEHHOI 0,
school mathematics anrefpanyeckoro, MOrMYECKoro u JApPYIruX acHeKTOB B M3NOYKEHHH OCHOB MIKOMBHOL
MaTeMaTHKH,
This course shows the role and place of the most important concepts of modern
mathematics in the school course, reveals the connections between the varigus
branches of mathematics and the content of the set-theoretic, algebraic, logical and
other aspects in the presentation of the foundations of schoal mathematics,
5 cemectp /5 cemectp / Semester 5
Tannay Goiipima KoMnonerrrep /| Komnouenrsi no Buibopy / Optional Components
2l. | KINTK CyiibikTap MeH rasnap 7 CyHBIKTHIK JKoHE ra3 MexaHMKachHbIH 3aRNAPBL, Y3AIKCI3AIK MHIIOTE3aChl, MaeamLbl Teopusneix Mexanuka
I KB MEXAHHKACDI CYHBIKTBIK MOstem, Bip emmemai ugean ras yarinepi, Hasse-Croke Tenyeyi, Prandtl
PD EC TCHACYI, THAPOCTATHKA, Temmeynep, Y3MKCI3MiK, Ko3Famsic ikamHe IHCPreTHKANLIK, | TeopeTHueckas Mexannka
Mexanuxka XuIKOCTH 1 rasa TeHJeyep.
JBHKeHue KMAKHX M razoobpasumix CPEll, YNapHble  BOAHBI, 3aKOHbl MexaHwkn | Theoretical mechanics
Mechanics of fluid and AKUIKOCTH W rasda, rHNOTE3R! CIIIOMIHOCTH, MOJEh WACANLIOH XKHJIKOCTH, MOZEs
gases OAHOMEPHOTO HICAIBHOTO rasa, ypaBHeHMHe Haspbe-Crokca, Vpaenenne Ipanaras,
FHAPOCTATHKY, YPABHEHMA DPABHOBECHS, yPABHCHUS HEPa3PLIBHOCTH, ABMKCHHMA WM
IHEPIHN.
The motion of liquid and gaseous media, shock waves, the basic laws of fluid and gas
mechanics, the hypothesis of continuity, the ideal fluid model, the one-dimensional
ideal gas model. the Navier-Stokes equation, the Prandtl equation, hydrostatics, the
cquilibrium equations, the continuity, motion and energy equations.
® EHY 708-01-21 Karanor aucuummay no obpasoBatenbHoii nporpammve. M3ganme BTOpOE




22, | KITK l'azoauuaMukasarsl cavabik | 7 Cy/BIKTBIK NeH ra3 MexaHWkachiHaa ecentey afictepi, Kown Macenecinin camibik Teopusinbik Mexanuka
| )T KB anicrep ' MHTEIPaiLIaY, ChIBBIKTBIK aaicTep. Huloton aaici, anddeperimanisl aiisipsiv axici,
PD EC KBASWIMHAPU3ANUMSA, TYKBIPBIMALIK TYCIHIKTEp, anropuimiep xaue Gargapaamanay, | Teoperuueckas mexanuka
HucleHHBIE METOTBI 143 JIMHAMHKACHIHbIH COHFBI-a HBbIPLIMABIK TEHACYIEPI.
Ia30JHHAM HKH BeiuuCaHTENbHBIC  METOABI B MEXaHHMKE IKHIKOCTH M raza, Yucnenuwie | Theoretical mechanics
HHTErpUpoBanua 3aaaun Kowm, Metoast nporonku, HelotoHa, KOHEUHBIX pazHocTei,
Numerical methods of gas Kpasuimneapusaums. TToHSTHA CETKH, AIFOPHTMBI M IIPOTPAMMHPOBAHNKE, KOHEUHO-
dynamics PasHOCTHbIE YPABHEHUS ra30/ 1M HAM MKH.
Computational methods in fluid and gas mechanics, Numerical integration of the
Cauchy problem, Sweep methods, Newton's method, Finite difference method,
Quasilinearization, Grid concepts, Algorithms and programming, finite-difference
equations of gas dynamics.
Tawnpay Goiibinma komnonerTrep / Komnonentsi 1o Beisopy / Optional Components _
23. | KITTK Konnaubansl 7 ['uapoctartnka. AfbiHHbI Typrepi, werisri onementrepi. Jlarpawk kowe Dilep Teopusanblk Mexannka
[1J1 KB THIPOMEXaHHKa omictepi. Maean cydblKk KO3FaibiChIHbIH  AH(Q(EpEHUMAIBIK TeHICYNIEpi KaHe TyTac opra MexaHukachl
PD EC bepuynan  renpeyi. CyiiblK  KOIFAIBICTBIH  JAMMHAPIBIK  JKOHE TYpOYNEHTTIKH
ITpuxnaanas per UM IEpi. KyGnipnapapin KIIACCHPHKALMACKI, I'napomaminHanap meH | TeopeTHueckas MexaHHKa,
rHapoMeXaHHKa ruapobepinictep. Mmapoxerik kiaccupukauuace, MexaHHKy CTUTOIIHOM cpeibl
I'mppocratika. Buabl notoko u ux snementsl. MeToanl Jlarpamka Diinepa.
Applied hydromechanics Anddepenunanbibie ypasHeHUs JIBIKEHHS 1 GanaHca SHepruu uaeanbHoii xuakoctn. | Theoretical mechanics,
JlamunapHetii u TypOynenTHbI pexumbl iBmwkenns. Knaccudukauns tpydonposoaos. | Continuum mechanics
I'mapomMaluntbl M ruaponepenaun. Kinaccudukaums ruiponp1soion.
Hydrostatics. Types of streams and their elements. Lagrange and Euler methods.
Differential equations of motion and energy balance of an ideal fluid. Laminar and
turbulent modes of motion. Pipeline classification. Hydraulic machines and hydraulic
_ transmissions. Hydraulic Drive Classification.
24. | KITTK ABDPOIHHAMHKAFBI CAHIBIK 7 I'wapocTaTuka. AFBIHHBIH Typiiepi, Herisri snemenTrepi. Jlarpamk skone Diinep | Teopusuibik MEXaHUKa
M1 KB anicrep ajictepi. Mnean cyiblK KO3FaibiChiHbIH AHQOEPEHIMANIBIK TeHIEYIep] HKIHE Tyrac opra MexaHnukacs
PD EC YucneHHble MEeTOALI bepuynnn  tenneyi. CyHblKk KOSFaIbICTBIH JIAMHHAPABIK  KaHe  TYPGYJACHTTIKM
a3pPOJMHAMHKH pexHUMAIEPI. Ky6bipnapasiy, KI1ACCH(PHKALHUACHL. Mmapomaumnanap MeH | Teopetuueckas MexaHuKa,
Numerical methods of ruapobepinictep. ['mapobepinictepin knaccudukaumsacs. MexaHHKy CIIOWHO# cpeabl
aerodynamics I'mapocratuka. Buasl notokos u ux snementel. Meronel Jlarpamxa u Diinepa.
HAupdepenunanbhbie ypaBHeHUA IBIKEHNUS W 6ananca sHepriu uaeansHoii xuakoctu. | Theoretical mechanics,
JlamMunapHbiii v TypOyNieHTHBIH pexkumbl ABmkeHns. Knaccudukauus tpyGonposoos. | Continuum mechanics
I'napomatnyubl M ruaponepenauu. Knaccuukanms ruponpueoaos.
Hydrostatics. Types of streams and their elements. Lagrange and Euler methods.
Differential equations of motion and energy balance of an ideal fluid. Laminar and
turbulent modes of motion. Pipeline classification. Hydraulic machines and hydraulic
transmissions. Hydraulic Drive Classification.
Tanpay Goiibinwa komnonertrep / Komnouents no Buifopy / Optional Components
25, [ KIT TK ] Maiunanap meH pobot- | 8 ] MexaHu3MIEPAiH  KYPhUILIMBEI;  ONAp/blH  FEOMETPHSIBIK KAIHE KHHEMATHKAJBIK | AHUIMTHKANBIK MEXAHHKA KO HE

® EHY 708-01-21 Karanor qucuuiuine nmo obpasosatenbHoii nporpamve. Mspanmne BTOpOE




| 1111 KB

TEXHHKANBIK Ky Heepiin

cHnaTrramanapbl;  JAHMHAMMKACH: MCX&}II}IZSM.‘]EpiH

TCHECTIPY  KOHE  TEeHAECTIpY::

KATThl JEHE MEXAHHWKACL]

PD EC MEXaHHKaChl poboTTap MeH MaHUNYJIATOPAAP;
Mexannka MatimH 1 CTpyKkTypa MEXaHM3IMORB, TFeOMETPHUSCKME M KMHCMATHUYECKHE XAPAKTECPHCTHKH | AHAJIMTHYECKAS MEXAHWKA W
pobOTO-TEXHHYECKIX MCXAHMIMOB. JIMHAMMKA MAIIMH M MEXaHU3MOB YPaBHOBELWIUBAHME MEXAHH3MOR, | AHHAMMKA TBEPLOIO Tena
CHCTEM JAMHAMMKE MALIMHBL PODOTH H MAHUMYAATOPLI;
| Mechanics of machines and Structure of mechanisms; geometric and kinematic characteristics of mechanisms; | Analytical mechanics and
robotic systems dynamics of machines and mechanisms balancing mechanisms; dynamics of machines | dynamics of a rigid body
o robots and manipulators: o -
26. | KITTK Maiumnanap MeH 8 Terikrep  men  MaHunmynaToOpaapabl  KYPBUILIMABIK  Taldy; MEXaHW3MAEPiH | AHATHTHKANIBIK MEXaHWHKA KIHE
11 KB MEXaHH3M/EP TEOPHACHI reOMeTPHANIBIK, KHHEMATHKANbIK CHMATTaMalapbl,  MallMHAHBIH JAWHAMHKANLIK | KATThI IeHE MEXaHHKACH]
PD EC MOJIENi; TYPAKCHI3 Karainarel MallHHa JAHHAMHKACh!; MaulHHanap MeH poBoTTap/biy
Teopus mammH u AMHAMHKACHI, MAllHHANAp MEH MEXaHW3MZED/IH [pLIIeH KOpFay: ©HEepKacinTiK | AHATHTHUECKas MeXaHHKa
MEXaHH3MOB poboTTap MeH MaHHIYIATOP/IAPALIH 1HHAMHKACH, JAMHAMHKA TBEPJOro Tena
CTpyKTypHBIf  @HaM3. ICOMCTPUYECKHE M KMHCMATHUECCKME XAPAKTEPUCTHKH
Theory of machines and MEXaHWU3MOB H MAHHMYJATOPOB; IHHAMHKA MalllMH W MEXaHH3MOB; ypaBHoBelunBanne | Analytical mechanics and
mechanisms MEXaHU3MOB M OanaHcHpOBKa; /IMHAMHMYECKas MOJeNb MaliMHHOro arperata; | dynamics of a rigid body
IMHAMHKA MAIIMH ¥ poboToB BMOPO3AINTA MAIIHH U MEXAHU3IMOR; NPOMBILIIEHHLIE
pobOTBEl U MAHWUNYIIATOPEI
Structural analysis. geometric and kinematic characteristics of mechanisms and
manipulators; dynamics of machines and mechanisms; balancing mechanisms and
balancing: dynamic model of the machine unit; dynamics of machines and robots
vibration protection of machines and mechanisms; industrial robots and manipulators
Tawnnay Goiibimua komnonertrep / Komnonenrsi no ssibopy / Optional Camponents
27. | BIl HMmapaTrap MexaHuKacsl 7 Metoabl  CTaTHCTHKANBIK €Cen aifblphiCy HEri3jiepi KemnTereH TeXHHWKaHbIH kaHe | KOHCTPYKUMA IMeMEeHTTEpiHiH
HKOOK MaLIMHOCTPOMTENLHBIX COOpYKEHeHHs (Oalka, pam, apok, depM, KOMOGHHHPOBAHHLIX | MEXAHHKACEHI
BJ1 KB MexaHnka coopyKeHHi Kyhenep). TeXHUKaIBIK-3KOHOMUKANbIK ECENTEPAiH CTATHCTHKATBIK KOPCETKILITEp
BD UC MEH KATThUILIFBIHBIH, OJIeMAepi OoibiHIIa y3/ikci3 skyienin THnTepi Golbinma | MexXaHHKa HIEMEHTOR

Mechanics of structures

pauHoHanbblK omuemaep OoiiHina BC®, HJIC xoHe aHBIKTANATBIH
TAJIKBUIAHA B,

MeTo/ibl CTATHYECKOTO pacyeTa OCHOBHBIX THMOB MHOMO3EMEHTHBIX CTPOHTEILHBIX H
MaLIMHOCTPOHTENbHBIX COOpYyXeHuii (Banok, pam, apok, depM, KOMOGHHHPOBAHHBIX
cuctem). PaccmatpuBatotrcs  Bompockl  pacuerop BC®, HJIC u  onpemenenms
PaLMOHAJIbHBIX PAa3MEPOB (MPOEKTUPOBAHHSA) KOHCTPYKUHI NMPeUMyIIECTBEHHO THNA
CTEPXKHEBBIX CHCTEM MO KPHTEPHAM CTATUHECKOH MPOYHOCTH H SKECTKOCTH C YUeTOM
TEXHHKO-IKOHOMMMECKHX coObpaske Huil.

The method is based on the basic types of static calculations for multi - level
construction and machine - building constructions (cranes, frames, arcs, fermers,
combines). The designs of the RHS, VHF and Rationalization of Rational Setting
(Criteria) of the designs of the first type of stratified systems, static and optimum
technical and economic considerations.

cypakTap

KOHCTPYKLHM

Mechanics of structural
elements

® EHY 708-01-21 Karanor qmcuuniumi no odpasopatensHoit nporpamme. Mznanue sropoe




28. | BII ] MauHanapies H Kypbiibic 7 MeTonbl CTaTHCTHKANBIK €Cen aMbIphicy HEriiaepl KONnTereH TeXHUKaHbiH kane | KoHcTpykums sneMenTTepinin
KOOK MEXaHHKAChI Ml HHOCTPOUTENLHBIX COOpykeHeHns (Danka, pam, apok, (epm. KOMOMHUPOBAHHLIX | MEXAHMKACH
BJ1 KB ayHenep). TeXHUKANLIK-I)KOHOMUKAIBIK €CENTEPIiH CTATUCTHKAIBIK KepceTkilmepi
BD UC CTpounTenbHas MEXaHHKa MEH KaTTBUIBIFBIHBIH ©emMaepi Ooiibinina y3aikeis ayHeHin tunrepi OoiibiHma | MeXaHHKa 91eMEHTOR
MaLLHH pauHoHansaLIK enemaep (kobanay) Goitinwa BCD, HJIC xaHe aHbIKTanaThiH ecen | KOHCTpYKIHii
alBIpRICY CYPAKTAPhl TANKbIIAHA/bI.
Structural mechanics of MeTo/bl CTATHIECKOrO pacyeTa OCHOBHBIX THIIOB MHOTOJIEMEHTHBIX CTPOUTENLHLIX M | Mechanics of structural
machine MAHHOCTPOUTENIBHLIX COoopyXeHui (6anok, pam, apok, depm, komOGuuuposaHueix | elements
cuctem).  Paccmatpupaiotcs  ponpockl  packetos BC®, HJAC wu  onpenenenus
PALHOHANBLHBIX PA3MEPOB (NPOCKTHPOBAHMSA) KOHCTPYKLMH MPEHMYILIECTBEHHO THIIA
CTEPKHEBLIX CHCTEM 110 KPHTEPHAM CTATHYECKOH NPOYHOCTH M KECTKOCTH € Y4ETOM
TEXHUKO-IKOHOMHYECKHX CooDpaseHuii.
The method is based on the basic types of static calculations for multi - level
construction and machine - building constructions (cranes, frames, arcs, fermers,
combines). The designs of the RHS, VHF and Rationalization of Rational Setting
(Criteria) of the designs of the first type of stratified systems, static and optimum
technical and economic considerations.
6 cemectp / 6 cemectp / Semester 6
KOO komnouenti / BY3osckuii komnouent / University component
29. | BIl MatemaTHKaIbIK u3nKa 5 AYBITKY Teopuachl dieMenTTepi. Chbi3bIKTbIK TEHIEYJEpai IIEmyaiH HTepaTHBTI | AnreOpa kaHe reoMeTpus,
JKOOK TEHJICYJIEPIH ey /1iH apictepi. AnrebpasbiK KaHe TPaHCLEHACHTTIK TeHACYAePAi KYbIKTaN Weuy diCTepi. | MATeMaTHKABIK Tanaay
BJ1 BK CaHJIBIK 2JicTepi HHrepnonsaumus xkane sxkcrpanonsums. lamans #one canablk wHTerpaums. Canabik
BD UC auddepenunanms. Kown Macenecis wewry iy caniaslk agicrepi. Anrebpa W reomeTps,
Yucjie HHbIE METO/IbI Onementsl Teopuu norpewHocTeii. MTepaunoHHble METOABI pelICHHs JTHHEHHBIX | MATEMATHTECKHH aHATH3
PeLIeHHH ypaBHEHHI ypasHeHuil. MeToabl NpHOMIKEHHOTO HAXOKIACHHS pPEeIUeHHs anreDpaHYeckux M
MAaTEMaTHYECKO#H Qu3HKH TPAHCUCH/ACHTHLIX  ypaBHeHWil.  Mutepnonuposanwe W skcrpanonuposanue. | Algebra and Geometry,
[Mpubnnkennoe m uucnenHoe unTerpupoBanue. Yucrnennoe auddepexumposanue. | Mathematical Analysis
Numerical methods for 3anaun Kowwu anst 00bIKHOBEHHBIX AU epeHLHAILHBIX YPaBHe HHil.
solving equations of Elements of the theory of errors. Iterative methods for solving linear equations.
mathematical physics Methods of approximate solution of algebraic and transcendental equations.
Interpolation and extrapolation. Approximate and numerical integration. Numerical
differentiation. Cauchy problem for ordinary differential equations.
Tannay Goiibinma komnouertrep / Komnosenrsi no seiopy / Optional Components
30. | BITTK AHATUTHKAIBIK MEXaHHKa 6 bainaneicrap. Xannwiutanran xkoopauuatrap. XKannenawran kymrep. Bupryanmst | TeopHsuibik MexaHuka
B/1 KB JKaHE KaTTel AeHe kosraneictap. Karnnarrap. Kosransictsin anddepenunanapik tewneynepi. Jlarpanu
BD EC JIMHAMHKaChl Tewaeynepi.  Kawonnpik  afiusimaneinap.  IamuistoH  (yskumscel.  Iamuiston | TeopeTHueckas MexaHuka

AHANUTHYECKAN MEXAHUKA H

JIMHAMUMEKA TBEPAOro Teja

Analytical mechanics and

(DYHKLHCBI KIHE TEHJIEYJIEpi.
Caazn. OGo0meHHbie koopanHaThi. OGo6HIEHHbIE CHiIbl. BHPTYalibHbIE NepemMeienus.
[Mpunumnbl BO3MOKHBIX nepemetteHnit. Jiuddepeimainupie ypapHeHHA IBHKEHUS
cuctembl.  Ypasnenus Jlarpawxa. KaHoHWYeCKMe nepeMeHHbIe. DOyHKIUMA H
ypasHeHHs ['amuibToHa

Theoretical mechanics

@ EHY 708-01-21 Karanor aucuunninu 1o obpasoBareabHoit nporpamme. M3nanue sropoe




constructors of C ++ programming language, the fundamentals of al gorithmization and

’7 dynamics of solid bodies Communication. Generalized coordinate. Generalized force. The virtual displacement.
Principles of possible movements. Differential equations of motion of the system.
Lagrange equation. Canonical variables. Hamilton's function and equations
3. | BII TK I'upockoirapisiy 6 Eki sone ym jopesken THPOCKOITAp Kone onapibii kacuertepi. Kuneroctatnka Teopuannik Mexanuka
BJI KB UEMEHTAP TEOPHACKI aici, Jlarpansx Termeyi UPKBLTRT THPOCKOTITBIH, - KO3FANTBIC TCHICYIH KypYy, I'mpockon
BD EC KO3FANBICBL TCHACYIH CBIIBIKTIBLIKTAY. [HpOCKONTHIK CRIPTKEL MOMEHTTEpIIH sane | Teopernueckas mexanuka
DnemenTapHas Teopms HKBUIAKBIMATLI HEMH3AIT KO3FABICHL,
THPOCKOMOR AByx- W 1pexcrenemupic rupockonst u ux croiicra. [Monyuenue ypasuenns | Theoretical mechanics
TPEXCTENEHHOTO THPOCKONA C HCTIOB30BAHKEM METO[Ad KHHETOCTATHKIL ypaBHenus
Elementary theory of Marpatsa BrOoporo poma. Jlsmwxenue FHPOCKOTIA 110/1 BO3MEHCTBHEM BHEITHHX
gyroscopes MOMEHTOB, Ha ABHXKYILEHCS 0CHORE.
Two - and three-degree-offrecdom gyroscopes and their properties, Obtaining the
equation of a three-stage gyroscope using the method of kinetostatics, the Lagrange
equation of the second kind. Gyroscope movement under the influence of external
moments, on a moving basis
Herisri BBB nemece Minor xaragorsinan MoAyah Tanjaay / Beibop moayast w2 ocnosuoit Ol wan rarasora Minor / Choice of modul major EP or Minor catalog (15 kpeant/ 15 kpexuron / 15
credits)
Herisri BBB moayist / Moy ocnosioi OIL/ Madul of major EP
32. | BIITK Mexanuka macenecingeri 5 barnapramanbiy uuTepdeiici. Kapanatiisiv sxone kypaeni NPHMHTHBTEPAI Kacay KoHE | AKIApaTTbik —
BEI KB AutoCAD oryiey. Ommuey. Bnokrapsr men CBIPTKRI CinTemenepi. ¥Thic ONBIHLIH YHBIMIACTRIPY. | KOMMYHUKAUHSITHIK
BD EC Kypacteipy cyperin soue €peKIIeNnirin xacanp3. Backa Koniaubanapmen  esapa TEXHOJIOrHANAD
AutoCAD B 3apauax SpeKeTTecy. Yiu emmema Mogenbaey. Texunkanbix x00aHsI icke acelpy
MEXaHUKH Hutepdeiic nporpammer. Cosnanme u PCNAKTHPOBAHUE [POCTHIX U CHOKHBIX | Wnopmaumomuo-
NpUMHTHBOB. Hanecenmne pasmepoB. Bnokum u Buemme CCBUIKH.  Opranu3aims | KOMMYHHKAUHOHHbIC
AutoCad in mechanics ueprexa. Cosmanme cBopounoro uepresxa u cnetwngukaiii. BaaumoseifcTeie ¢ | Texnonorun
problems APYTHMA npunoxkennamu. TpexmepHoe Moaenuposanne. Bomonuerne TEXHHYECKOTO
MpoeKTa Information and communication
The interface of the program. Create and edit simple and complex primitives. technologies
Dimensioning. Blocks and external links. Organization of the drawing. Create an
assembly drawing and a specification. Interaction with other applications. Three-
dimensional modeling. Implementation of technical design
33. |BIOTK C++ rininze nporpammanay 5 Ct+-ne monjiik Garjapnamanay nerisri TYHBIPHIM/AMANAPLI MEH KOHCTPYKTOP/AphIH, AKmaparrsix —
B/1 KB barnapnamanay opraceinia AIFOPHTMACY KaHe Darjapnamanay Herisnepin, obsexrini KOMMYHHKaUHSAIIBIK
BD EC Iporpammuposanne Ha Gargapnamanay TYXKBIPBIMIAMAIIAPLIH  JKOHE KOAmaHOasbl MiHAeTTepai wenryaeri TEXHOIOrUATap
A3bike C++ OIAPJLL KOIUAHYIbI YifpeHyre apHanras.
[Iporpammuposanue Ha sanike C+ MPCAHASHANCHA /U8 M3Y-YCHHA OCHOBHbIX | MudopMaumonno-
Programming in C-++ MOHATHH M KOHCTPYKTOPOR A3LIKA nporpaMmipoBanus C++, 0OCHOB ANTOPUTMH3AIHN 1 KOMMYHHKAIHTOHHBIE
NpOTPaMMHUPOBHHA B Cpene  NpOrpaMMHpOBAHMSA,  NOMATHI  OBGBEKTHO | TeXHOTOTIH
NPOrpaAMMHUPOBAHHS M HX IPUMEHEHHS B PELICHIN IPHIIAHbIX 3a/aY.
Discipline Programming in C ++ is intended for studying the basic concepts and | Information and communication

technologies
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programming in the programming environment, the concepts of object programming
and their application in solving applied problems,

34,

BITTK
BJ| KB
BD EC

Mexanukanpiy, ToxipGuenik
3EpTTEY JTicTepi

DKCepUMeHTaNbHBIE
METO/1bl B MEXaHUKC

Experimental methods in
mechanics

ChIHAK, HOTHIKCIEPIH CTATHKANBIK OHICY, CLIHAKIAP KONCMIH aublKray, rpagmkaibi
TYPAe Kepcery, runoresanapibl tekcepy. MatemaTHranbix KYTY MeH guclepcusra
CCHIMAINK  HHTCPBATIAPEL, Kokpanuni,  Baprierren kpurepuii.  Tlupcon
KeJlCiMIIAPTEIHLIH oJLuemMi. Auddepenunanier exi daxropusi Tangay.

Craruyeckas obpaborka pesyabratos, IpadUUECKOe NpeACTaBNCHHE Pe3yibTaToR,
onpeaciaenne o0béMa HCNBITAHAIL, THIIOTES NPK ataNnse DE3YILTATOB MEXAHHUECKHX
HCMILITaHWI  JloBepHTenbHBIC MHTEPBANBI IS MATEMATHUECKOO OKHAAHUS |
Ancnepcni.  Kpurepuit Koupewa wu Baprierra. Kpurepnit cormacus  Iupeona.
AsyxtaxTopubiii  ucnepeuonnsiii ananm. IToctpoenne  kpusbix  yeramoern,
Juncitnbiil perpeccHonnsii anamms,

Static processing of test results. Confidence intervals for mathematical expectation and
variance, Graphical representation of the results of mechanical tests. Determination of
the test volume. Verification of statistical hypotheses in the analysis of the results of
mechanical tests. Criterion for discarding sharply highlighted test results. Criterion of
Cochrane. Criterion of Bartlett. Pearson's agreement criterion, Two-factor analysis of
variance. The method of statistical processing and the determination of the volume of
tests. Construction of fatigue curves. Linear regression analysis of fatigue test results.

Hedopmanpsiranarsin karre
JleHe MeXaHHKach

Mexanuka gedopmupyemoro
TBEPJ0IO Tela

Mechanics of a deformable
solid

7 cemectp / 7 cemectp /Semester T(rpumectp, KBapTa)

KOO xomnoneuri / BV3orckuii romnonent / University component

35.

BIT

JKOOK
Bl BK
BD UC

Tyrac opra MexaHHKaCH

Mexauuku cnnourHoii
cpe/isl

Continuum mechanics

5

Y3aiKei3 OpTa KOSFABICKl Typamsl 3aH, Jlarpawzk, Ditnep azici, o3apa GailiaHmichL.
Cramap xoHe BEKTOPILIK opicTep xoHe KBUIAAM/IBIK OPIci, ArbIMAAPABIH CHI3BIKTAPbI
MEH TyTikTepi. Ysaikciz opranein  Kapanaifniv KOJIEMIHIH  KBA3H-KATThI KAlle
Ne(opMaruaFa  KO3FaIbICHIHBIH BlABIpaybsl.  Kyiemaer sxemimep  men KyObipnap.
TensMronen Teopemacer, Tenteyi. OpTaHEy KapanaibiM KeleMiHin nedopManHsaIbK
Kosrausichl. KensBHH Teopemachl, HMaeanjipl cyiibIKTBIKTBIH KO3FaNbICBIHLIH HEri3ri
Teieynepi. bepuyniu Teopemachi.

Bakow jBumenHs cnnommoit cpeasl. Meton Jlarpamxa. Ditnepa.n B3amMocsass
MEAKAYHUMI.. CKaNApHEIC H BEKTOPHBIE M NOTSA ckopocreit. JInHun U TpyGKN ToKA.
Pasnoxenue asmxenus snementaproro ofsema crtonmoii CPe/ibl HA KBA3HTBEPAOE
Jedopmanoiinoe. Buxpesre munmm u Tpybxu. Bropas Teopema IenbMmronkia.
Hedopmannonnoe  nBivkenue AnemMeHTapHore obséma cpensl. Vekopenne scuukoii
vacTuusl. Teopema Kenneuna, Ypasuenus Fenbm roneua. Teopema Beprymm,

The law of motion of a continuous medium. The Lagrange, Euler's method.
Interrelation between the Lagrange and Euler methods, Scalar and vector the velocity
field. Lines and tubes of current. The decomposition of the motion of an elementary
volume of a continuous medium into a quasi-solid and deformation. Vortex lines and
tubes. The second theorem of Helmholtz.. Deformational motion of the elementary
volume of the medium. Acceleration of a liquid particle. Kelvin's thecorem. The
Helmholtz equations. The Bernoulli theorem

Matemarukansik Tanay
HaHe TCOPHAIIBIK MEXAHHKA

Maremarnueckuit anams u
TeOpeTHYECKAas MeXaHHKa

Mathematical analysis and
theoretical mechanics
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Tamaay Goiipinma Komuonerrrep / Komuoneurst no srisopy / Optional Components

36. | KII TK Kypeiieimast AKBIPITET 5 ADO meriari TycinikTepi. CepniMainik TeopusChIHBIE  Heriari GaiinaneicTapsl.  ChIARIKTLIK Konerpykims MEMEHTTEPIHIA
[1/1 KB JEMEHTTEP dj1iciMen CCPIIMAL  IMEMEHT, APKAILIKIBIK 3ICMEHT, Crepienaik aaement. Pama KYDHUIBIMAAPEIH | MexaHHKaCh
PD EC ccernrey ceenrey. JKa3nik ywbypuiume snemen, Aaseik, TeprOypeiwTel 3neMent. ADS -1i M
nakpanany fofeiHma '1'9'i{c1puucmr: YCBIHRICTAp, o | Mexanmka snementon
DiCReTEE RONC: citihi OCHOBHBIC [IOHATHA {\j‘[hB. OcHOBHBIC COOTHOWICHIS TCOPHIT YTIPYTOCTH, .'lIrHCHHI-jII ynpyruii KOS Yicnt
s anement. Crepxuesoil anement. Basounsit sunement. Pacuer PaMHBIX KOHCTPYKUMiA. Thiockuii 4
MCTOIOM KOHCHHBIX TPEYTOTEHLIT 3eMEHT. TTT0CKIiT YETRIPEX VIOMLALIT JIeMENT. MpakTiseckne pekomertarsm : .
lEMEHTGE afiberTusHOro Henonbzopanus MKD, Mechanics of structural
Basic concepts of FEM. Basic relations of the theory of elasticity. Linear elastic element, Rod | elements
Calculations of constructions element. The beam clement. Calculation of frame structures. Flat triangular element. Flat
by the method of finite quadrangular element, Practical recommendations for the effective use of FEM,
elements
37. | KITTK Kypriiim anemenrrepin 5 AD® wmerisri Tyciniktepi. CepriMILIK TeOPUACKHBIN Herisr] baiinansicraprt. Crospikisik | Konerpykims MEMEHTTEPIHIH
I1J1 KB CaHJILIK aIicIeH ecentey CEPIIMILL  DIEMEHT. ApPKaibIKTHIK 3MeMenT, Crepienptic anement. Pama KYPBIUTEIMAAPLIN | afex aHHKaCL]
PD EC ccenrey. Kasblk, ymGypeuuThl sneMenT. Kazwg ToprOyprnnThr Asement. ADO -1i THIMT
YueneHnbie METOMbI naifanany Goiblaima Towipubenix YChIHBICTAP. MexanHKa 31eMeHTOB
Ocnosnste nopstus MK3. Ocuosusie cooTHowmeus Teopun ynpyrocti. Jluueituii ynpyruii i
PACHCTOR 3ICMEHTOR i s o5 2 . | KoHCTpyKimii
% snieMeHT. CTepskneBoil anemMent. Banounsiit snement. Pacuer PaMHBIX KOHCTpyKimit. [Lrockmit
KOHCTPYKIUH TpeyroasHeii anement. Ilnockuii HETBIPEXYTOMLHBIH dnienment. TlpakrHucckue pexomennanmmn .
pdexTHBHOIO MCToNBL30BaHN MKD, Mechanics of structural
Calculations of constructions Basic concepts of FEM. Basic relations of the theory of elasticity. Linear clastic element, Rod | elements
by the method of finite clement. The beam element. Calculation of frame structures. Flat triangular element. Flat
elements quadrangular element, Practical recommendations for the effective use of FEM.
Tauaay Golibinuia Komuouerrrep / Komnonenrsl 1o BriGopy / Optional Components
38. | KIITK Hedopumaunsinanarsin karrer | 6 Cepnimpainix Teopusicel (Herisri CEpIIMILTIK TeOpHAChIHBIH Teraeynepi, Tabaxmanky | Konerpykuus SIEMEHTTEPIHIH
111 KB JICHETEp MEeXaHHKaChl Minyi, kaGwiKwanaps €CEIITCY.) CO3BIMUBLIBIK TEOPHACH! (CO3BIMIBIIBIK KYHIHIH | MeXaHuKachl
PD EC TCHICYIIEPi, CepHiMIINTIK-CO3BIMABITRIKTEIN Tene-TeHIIK TCHIEYi JKa3biK Jelhopmaris),
Mexanuia ABUDKBIFRIIITRIK  TeopHsachl  (medopManusianaTbin HCHENEPMIN  Mozemepi, | Mexanuka sieMeHTOR
Aethopmupyemoro Tepaoro KaJIBIITACKAH KbLTKBIFBILITHIK). KOHCTPYKLHH
Tena Teopus ynpyroctn (ocHoBuble YPAaBHCHUS, M3rnG  muacTMHOK.06010uKK), TCOpUs
MIACTHYHOCTH(YpaBHEH NS MAACTHYECKOI'0 COCTOAHHA, YPABHEH U5 yipyro- | Mechanics of structural
Mechanics of deformable TAACTHYIECKOropaBHOBeCH A, IL10cKas  nedopmaums,). Teopus nonsydecTn (Monenn | elements
solids Aeopmupyemoro Tena,ycranosusmascs HOM3YHeCTh),
Theory of ¢lasticity (basic equations, bending of plates, shells), the theory of plasticity
(the equations of the plastic state, the equations of elastic-plastic equilibrium, plane
deformation,). Creep theory (models of a deformed body, steady creep).
39. | KIT TK ITnactananap men 6 Kapanaitemv xane kypaeni HKYKTEMEMCH, CTATHKANBIK Tere-TeHIiK KaraaibiHia xaHe Konerpykums snementrepinin
1)1 KB KaObIKIIANap Teopuscer TUIACTHHANAFbI KOHE KaObIKWlamapna kepueynep meH AedopMaumaIapabl ecentey | MexaHukachi
PD EC opicTepinge ininike TIKOYPBILIT, JIOHrelek TaKrajiap Mew KabbIKianapp

Teopus nuactun n
oGonoyek

CCEITEYlIN Kbl oicTepi  ale onapawie - Oepikririy,
TYPAKTBLILIFLIN DaFanay b aicHaMAabIK Herisaepi

KATTBUTBIFB  MEH

Ofwme MeToBl pacyera TOHKHX OPAMOYTOJIBHBIX , KPYTIIBIX NIACTHHOK M 060J04eK

Mexannka JJICMEHTOR
KOHCTPYKIMH
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Theoryof plates and shells

HpA NPOCTOM 1 CIIOKHOM HATPYIKEHHH, YCIOBHA CTATHYECKOIO PABHOBECHS H METO/ILI
PACHETHOIO ONPCACCHMS HANPHKCHUIT 1 aedopManuii B mIacTHKE 1 obonouke, a
TAIOKE METO/I0IOIMYECKHE OCHOBE! PACYETHON OUEHKH HX [[POMHOCTH, KECTKOCTH I
YCTOHIHBOCTH

General methods for caleulating thin rectangular, circular plates and shells for simple
and complex loading, static equilibrium conditions and methods for calculating stresses
and deformations in a plate and a shell, and methodological foundations for the
estimated evaluation of their strength, stiffness and stability

Mechanics of structural
clements

Taunay Goiibinma kommnonerrrep / KoMmonents: o BLIGopy / Optional Components

40. | KITTK EcenTtey Mexanukacer MexaHHKaRBI Heri3ri MaTeMaTHKaibIK MOJICTINIEPI: MEXAHHKA CCeTITePIHIHOPTY P Hmaparrap Mexannxacn
I1J1 KB KYBIKTAN 1ICIIY dAiCTCpiHEe 1IOTY; CaHabK oficTep; IEeKTi-aHbIPBIMIbIK agicrep;
PD EC Beruncanrensnas mexannxa LICKTL 2IeMEHTTEp dJici. Mexanuka coopymeHuii
OCHOBHBIC MATEMATHUCCKHE MOJEIH MEXAHHKH. O030p PasITUUHLIX NPUGIHKCHHEIX
Computational mechanics METOAOB PEMICHHA 3a4a9 MeXaHHKH. MeToasl Mansmg BO3MylIeHniH. Metoipr Manbix | Mechanics of constructions
HapaMerpos, Hucaentbie METOIb, Koueuno-paznocripie METO/IBL.
Mero/ikoHeUHEIX 3 IeMEHTOB.
Basic mathematical models of mechanics. An overview of various approximate
methods for solving problems in mechanics. Methods of small perturbations. Methods
of small parameters. Numerical methods. Finite-difference methods. Finite element
method.
41. | KI1 TK Mexannka ecenrepin MexauuKkaubii Heri3ri MaTeMaTHKaIbIK MOJICILAEPI; MEXAHMKA €CerTepiHiy apTypai | Mmaparrap Mexanukach
111 KB 3CPTTEYIET] CaHkIK dITicTep KYBIKTAN MIeIy dpicTepine mony; Camuplk oicTep; LIEKTi-aibIPBIMIBIK  dTicTep:
PD EC LICKTI DIeMeHTTEp dAici, Mexanuka coopyeHuit
HucneHHbIC METOIBI OcCHOBHbIE MaTeMATHYECKME MOMENH MEXAHMKL, O0630p pasmmunbix  npuGIHKEHHEIX
HCCIIE/IOBATIMA 3313y METOJ0B PEHICHHS 3a1a4 MEeXaHHKH., MeTomanl Masbix RO3MYILEHHA. Metoms manwix | Mechanics of constructions
MEXaHHKH NapaMeTpos. Hucnernnie METOJIET. Koneuno-pasznocrsie METOTEL.
MeToakoHeuHEXYTeMenTOR,
Numerical methods for Basic mathematical models of mechanics. An overview of various approximate
investigation of problems of methods for solving problems in mechanics. Methods of small perturbations. Methods
mechanics of small parameters. Numerical methods. Finite-difference methods. Finite element
method.
T IHINA KomnoucriTep / Komuonenrsr no suiGopy / Optional Components
42. | KII TK Kypbuisimaapae: SCAD SCAD sxeke kesenzepin Hakteiiay. Ecenrey cxemachin kypy. Hatuwxenepni tangay, Hmapatrap MexaHukach
ITI KB Kyitecie ecenrey Gacranker  nepekrepai kyxarray, Herisri wone Ganama kepreysiep. Kym ren
PD EC TYPAKTLUIBIK YITIH MOHBIN TipeKTEp T Tekcepy. [1IekTi cOMFLl 3neMenT Mozensaepinne | Mexanuka coopyxkenuii

Pacuer koHCTpyKLHIi B
cucteme SCAD

Construction calculations in
SCAD system

MYJLIEM KaTay KipicTipynepai komzgany.

SCAD ans pacuera KOHCTPYKIMH. 3arpyxeHue pacdeTHol cxembl. AHaiuz
PC3YIBTATOB, NOKYMEHTHPOBAHHE HCXOAHBIX AAHHbIX. |MaBHBIC W 3KBHBANEHTHbC
Haupaxcnnst. Ilposepka Hecymel cnocofuoctd o IPOYHOCTH W YCTOHYUMBOCTH,
HcnonbsosaHie xecTKHX BCTABOK B CTEPIKHEBBIX KOHEUHO-IAEMEHTHBIX MOJIEIAX,
SCAD for the calculation of structures. The loading of the design scheme. Analysis of

Mechanics of constructions
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results, documentation of initial data. Principal and equivalent stresses. Check the
bearing capacity for strength and stability. Use of rigid inserts in rod finite element
models.

43, KITTK
MJI KB
PD EC

Kypeumsivaapae LIR A
Kyifecine ccenrey

Pacyer konerpykuuii
cucremeLIRA

Construction calculations in
LIRA system

LIRA sxeke kezenuepin HakThinay. Ecenrrey exemacem kypy. Hamwienepui Tanyay,
Dacrarmker  aepexrepni kymarray. Herisri wone 6Gamava KepHeynep, Ky nen
TYPAKTHUTEIK YILiH MOITBIH TipekTepi Te kcepy. [ekri conrer anement MOJenbaepinae
MYJIACM KaTaH KipicTipynepai Kongany.

LIRA  ans  pacuera  koncrpykimii. 3arpyxenne  pacuernoit cxemb  Ananus
PE3YIIBTATOR, IOKYMECHTHPOBAHWE HMCXOAHBIX jamubix. Tjarmne i IKBHBATEHTHEIE
Hanpsokenns. Tlpopepka wecymedi crnocoGHocT no NPOYHOCTH W YCTOWYMBOCTH,
Henonbsosanue kecTknx Berasok s CTEPHKHEBBIX KOHEUHO-3MEMEHTHBIX MOJEIISX,
LIRA for the calculation of structures. The loading of the design scheme, Analysis of
results, documentation of initial data, Principal and equivalent stresses. Check the
bearing capacity for strength and stability. Use of rigid inserts in rod finite element
models.

Hmaparrap Mexannkaci
Mexanuga coopyxernii

Mechanics of constructions

Tawnay Goiin

IHUIA KomnoHerTrep / KoMmnoHnenrtsl 1o Bb1Gopy / Optional Components

44, [KITK
I KB
PD EC

Mexannkanbik repbenicrep
TEOPHACHI

Teopus mexanuueckmnx
Koiebanus

Theory oscillations of
mechanics

5

CBISBIKTHI, CBI3BIKTBI €MEC MeXaHHKaIbIK HKyFHenepinin Herisri amicrepin MeHrepy,
MANINHA JKacay KYPBUIBIMIAPHIH AMHAMHKAJIBIK ecentey. Konetpykumsneik sxome
TepOenrim  kyiienep. TypakTEUIBIK Typanst iprexai Gimimaep werismepin any
AMHAMMKQIIBIK JKYHENICPAIH KOIFaNbIChl, TEOPHAILIK MOCeICHi KOI0, Taunjay, uiewry
YUIH KaskerTi napaMeTpiepal aubiKray; MaMaH/IbIKKa OailiaHsIcTh! MPaKTHKAIIBIK
Macenenepai werry.

Hiyuenne ocuosmbIx METONOB JIMHCHHON, HeNnMHEHHOH MexaHuueCkoii CHCTEMBI,
AMHAMHMYECKUH PACUET MALIMHOCTPOUTENLHbIX KOHCTPYKUHi. KoHcTpykTuBHEIE M
konebarensuvie  cucremeLITonyyenne  ocros (QyHaaMeHTanBEHLIX  3HaHMiE o
CTalWILHOCTH  ABMXCHHA  AMHAMHYECKHX CHCTEM, OTIpefieNienie  MapaMeTpos,
HEOOXOMMMBIX JUI TIOCTAHOBKH, AHANIM3A, PELICHHA TEOPETHYECKUX 3a/1ad; pelleHHe
MPaKTUHECKHX 3ajau, CBA3AMHBIX ¢ npodeccueli. Study of the basic techniques of
linear, non-linear mechanical systems, dynamic analysis of engineering structures,
Constructive and oscillatory systems.Getting the basics of fundamental knowledge
about the stability of dynamic systems, the definition of the parameters necessary for
the formulation, analysis, solution of theoretical problems; solution of practical
problems related to the profession.

Teopusansix Mmexanuka
Teopernueckas mexanuka

Theoretical mechanics

45. | KII TK

111 KB
PD EC

Hiskenepnik symuictarst
Tepbeic

KoneSanns B nnxeneprom
Jene

Fluctuations in engeneering

ChI3BIKTBI, CBI3BIKTHT emec MCXAHHKANBIK KYHENCPIHIN Herisri apicTepin MEHrepy,
MALIHHA JKaCay KYPBUIBIMAAPEIH JHHAMMKAILIK ecentey. KOHCTpYKIMAMBIK kome
Tepbenrim  siyiienep. TypaKkTbiank Typaasl ipreni Gimimumep  werismepin any
AHHAMMKAIIBIK KYHEICPAIH KO3FA/IBICI, TEOPHAMIBIK MaceneHi KOW, Tampay, weury
YUILH KaxeTTi napameTpiicpii anpiKray; Mamanabicka OalnanbIcTsl NpaKTHKAMLIK
Macenenepi weinry.

UsyueHne oCHOBHBIX MeTonoB JTHHEHHOH, HelnHHeHHOH MexaHHyecKoii CHCTEMBEI,

AHHAMHMYECKMA PACYeT MALIHHOCTPOHTETBHBIX KOHCTpykuuit. KoHetpykTuehbie n

Teopusnsik Mexanmka
Teopernyeckas mexanuka

Theoretical mechanics
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konebarenbubie  cucremblllonyuenne ocuos (GyHmamenTanbubix  3HaHMIT o
CTAOMIBHOCTH  JABMIKCHHS  JIMHAMMYCCKHX  CHCTEM, OLIPEICACHHE  [APAMETPOR,
HEOOXOUMMBIX JUIS [OCTAHOBKM, aHANH3a, PELICHHS TEOPETHUYECKHX 3a/1d4; pelllenne
MPAKTHUECKUX 3a/1a4, CBA3ANHBIX ¢ npodeccreii. Study of the basic techniques of
linear, non-linear mechanical systems, dynamic analysis of engineering structures.
Constructive and oscillatory systems.Getting the basics of fundamental knowledge
about the stability of dynamic systems, the definition of the parameters necessary for
the formulation, analysis, solution of theoretical problems; solution of practical
problems related to the profession.

Tawiay oiipinma Komnouerrrep / Komnouenrst no suibopy / Optional Components
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BIT

HOOK
BJ1 KB
BD UC

Tensopnek ananus woue
MATEMATHKAIIBIK JIOTHKA
Tensopnbrii ananus u
MaTeMaTHYeCKas JIOrHKa
Tensor analysis and
mathematical logic

MexXaHnka yUIiH TeH30pIbIK Taimay - Oyn matemarukansik ecenreynepai KbICKapTy¥a
fana eMec, GU3HKAIBIK KyOBUILICTBIN Kypaesi FECOMETPHSIBIK KOPIHICIH ackin Tycipyre
HKOHE  (DHIMKANLIK  ofinapra WIOFEIpMAHYFa  MYMKiHiK GepeTin  MaTeMaTHRANBIK
anmapar. YCBIHBUIFAH KYPCTBIH MAakcaThl - NPAaKTHKAIBIK JKYMBIC [JaF/IbLIapbIH
TCH3OPJIBL KYHABUILIKTADMEH MEHICPY, MATeMATHKAIBIK JIOMMKAHBIH Heri3jiepinmeH,
OHBIH iLIiH/Ie Nonapanbik Gailiansictap TYPFbICBIHAH TAHEICY.,

TensopHbll aHATM3 NS Mexanumka — 3T0 MaTEMAaTHYECKUH  annapar, KOTOphIif
[IOMOTAacT HE TONLKO COKPAIATh MATEMATHYECKHE BEIKIALKH, HO M TO3BONSeT
OTOABHHYTh Ha BTOPOH MUIAH CIOKHYIO FEOMETPHUCCKYIO KapTHHY (H3NYECKOTO
ABIICHUA H KOHLECHTPHPOBATLCA HA CaMOil (PHINUECKOH MBICIH.

Lleasto nmpennaraemoro kypca omnagenue HaBbiKamu NPAaKTHYECKOH paboThl ¢
TCHSOPHBIMH BE/IHTHHAMH,3HAKOMCTBO ¢ OCHOBAMH MATeMATHHECKOil JOTHKH, B TOM
HHCJIE H B KOHTEKCTE MEIKIIPEAMETHBIX CRA3EI.

Tensor analysis for a mechanic is a mathematical apparatus that helps not only to
reduce mathematical calculations, but also makes it possible to overshadow the
complex geometric picture of a physical phenomenon and concentrate on physical
thought itself. The aim of the proposed course is to master the skills of practical work
with tensor values, familiarity with the basics of mathematical logic, including in the
context of interdisciplinary connections.

Matemarukan bIK dHANM3
Maremarnaec KM ananns

Mathematicalanalysis

-21 Karanor aucuurnimn no o6pasosatensRoii nporpamme. Usnaune sropoe



47.

BIT

HOOK
b1 KB
BD UC

Martematnkanbik noruka
Maremarnyeckas 1oruka

Mathematical logic.

MateMaTHKANBIK  KHCBIH TOHI  AKHKATTHIK (yHkumuanap, aitsubIMaap Kucader,
VPC/IMKATTAP KHCAObl XKOHE OJIAPABIH HHTEPNPETALMAIAPDI TapaynapbiHaH Typajbl,
MaTeMaTHKANBIK  KHCBIH  [I0HI  MaTeMaTHka  KoHe unopmatika  namepinin
MYFATIMIHIH  KaTBIITACYRINA  Malbi3sl  cpeKmIe. Anrebpanbik  CTPYKTYpanapasi
KaCHTETTEPIMEH TAHBICTHIPKIN, OTAPILIH JEpTTEY OAFBITTAPLIMEH KIHE FHITBIMH-
3€PTTEY JNICTEPIMEH CTYNCHTTEPAI TAHBICTHIPY.

[Tpeamer MatemaTHuecKOil TOrHKN COCTOHT M3 rnap DYHKLHIT HCTHHHOCTH, TOrHKH
BLIPAZKEHNH, CXCMBI NPEAHKATOB B NX nuTepnperaunii. Ipeamer matemariueckoi
JIOTHKH  BOKCH 14 QOPMHPOBAHMA  NpenojaBatens  MaTeMarHKM
HEPOPMATHKH. [TO3HAKOMHTB CTYAEHTOB ¢ 0COGEHHOCTAMM anrebpanueckux cIpykIyp,
MO3HAKOMHTL  CTYJICHTOB €  HANPABICHHSMH  MCCTENOBaHMii M MeToxaMmu
HCC/IeI0BaHHA,

The subject of mathematical logic consists of the heads of truth functions, the logic of
expressions, the predicate scheme and their interpretations. The subject of
mathematical logic is important for the formation of a teacher of mathematics and
computer science. To acquaint students with the peculiarities of algebraic structures, to
acquaint students with research directions and research methods.

MaremMaTikansIK aHATH3
Maremaraueckuit ananus

Mathematicalanalysis
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