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Prerequisites

I ccMecrp /l ccMecT p / Semester I
TaRAay 6oiiurnura )I(OO xottluonenri /By3oqq!!E ryoUrolenr ro BLr6opy

5 Eyn xypcrbr oKbrn-yrpeHy 6apucun4a cryAeHIrep rpynna: caKxHa! epic yruvu,
xoMnaekc cauAapr Marprruanap, aHsrmaylrrrrrap, xepi lrarpuu4 faycc e4ici, Kparuep

eaici. Ksnuyurerirrep yrrrM.rlaplrMeu TauErclr[ MerlrepeAi. Anusras 6iniu
Texuur(aHr,rrt xone abasuxauur( ecemepiu ureuryre, coHsrMeH Ka'rap 6ac(a
MareMarn(alrLr( noH,lepai ot(Ern MeHrepyre (axer.
B npouecce r3yqeHu{ .qaHHoro (ypca ooyqarcu{ec, 3Har(oMf,Tc, c raKuMI-l

ocHoBHr,tMu troH8'rrrMr,r, kar( rpynna, konErlo! [o]re, xoMrlJrekcHbte grcJl4 MaTpnuEr,

oflpeaenarenr], o6parHa, Marpn{4 Mero,[ faycca, npaBrrno KpaMep4 MHoroqrleHbl.

noryqeHH6re 3Haflr,, npnMeHrrorc, ilx, peueul{, TexHrqeckux r{ Q,3uqecrux 3a,(a.r,
a TaI( xe Ins u3yreH[, apyrlrx MaTeMaTuqec(r'rx ,ql,IcuunjrrrH.
In the process of studying this course, students learn about such basic concepts of a
group, a ring, a iield, complex numbers, Matrices, determinants, the inveme matrix,
matrix equations, the Gauss method, Gramer's rule, polynomials. The acquired

knorvledge is used to solve technical and physical problems, as well as to study other
mathematical disciplines

EN
xooK
EA BK
BD UC

Arre6pa

Arre6pa

Algebra

A,rre6paxeue reoMerp[,
MeKren (ypcLr

llko,rruufi rypc aare6pur,
reoMeTprtx

The school course ofalgebra
and geometry
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XOO rounoneuri / By3oBcxtt mounonesr / Universi n€ntcom
A.nre6pa, reouerpua xeue
anatrln 6acrauarapuntt r{
MexTen Kypcbr

lllKonbHbrfi Kypc anreopbr,
rcoMeTpxa, Haqara aHalr8a

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

IIeHHirl MiH.usrrepi: MareMarr{Kanbl( Ta-rlAayA6tq fieri3aepiH 'ra6flrarrbl TaHy,46Iq

eperure oaici pqrinae Ma-reMarxl€ Typ.lnErryciHix KanLrnracrblpy uuin yipery;
MareMarfika,l6r( TyciHimep MeH Mo.qer6,[epaiH opraKrsrmm 6i"1y; noraranrl( ofinay
xene a6crparrr,r vaTeuarataau( o6lemi,repuen Ny'rvsrc icrey larAhuapHH Hrepy;

xorap6r MareMart,t&urrrl( Mo,uemerri Tep6neney. AnbItrFaH 6iniM TexH[KaHbll{ xeue
r!rcuxaltru ecemepiH ueuyfe! con6tMeH (arap 6acKa MareMarl'Ikanul ne4qepli
oru,tn MeErepyre (axcr.
UeJru.&ucuunnaHEr: o6yveuac ocuooau ltareMarligecKoro aHaula3a,IUt,
(bopMr-tpoBaru, npeacraB,res[, o MareMarr(e tcatc oco6oM Mgro,(e rIo3HaHm

npupo,Ilu: oco3HaHrur o6utsocrr uareuatlqecklx noHrrxi I-t Moaerer:
npno6pereutr uaruroB Jlorttqecroro MBrrlJIeHI,r, x oleprpoBaHll c aocrpaKrHhrMl-r

MareMaTuqecxxMn o6!€KrtlMl.l; Bocm{raHIre BLIcoKofi MaTeMaTI'Iqecrofi IvrETypbl.
flonyqeEHue 3HaHrr, [p[Merulorc, rn, pe[IeHm rexHflqecKttx !t ollsu'recl(rrx :a,ua1
a TaI( xe ,[n, rr3)ryegll apyrD( MaTeMaT[qecft x .{l-lcuxrllllllr.
The objectives ofthe discipline: teaching the basics ofmathematical analysis to form
an idea ofmathematics as a special method ofcognition ofnature; awareness ofthe
commonality ofmathematical concepts and models; acquiring the skills oflogical
thinking and oporating with abstract mathematical objects; educatioo ofhigh
mathematical culture. The knowledge gained is used to solve technical and physical

Droblems, as well as to study other mathematical disciplines.

86Ii TK
EA KB
BD EC

MareMarriKarbr( Tanaay - I

MareMarn,recKufi aHarr8 - I

Mathematical analysis - I

2

Alre6pa xeae reouerpur,
MATCMATIIXAJIbI( TAN.4AY

Aare6pa u reouerpur,
MareMarfl.recxni aHa"'lr13

Algebra and Geometry,
Mathematical Analysis

5 (AHarrr kar6l( xene AxQoepeHuliana6l r€oMsrpxr) noHiH o(y 6apucHH,qe 6apnEl( 6acKa

MareMarnxard( xoHe xonaaH6an fiadrepri oKHryaH{ Herbi canslHa,[H. EY, I(ypcru oKEIn-

y p€sy 6apHcLrH.[a cryaelrrrep Belooprap, xoopllHararH( xYfiercp, xa3uKrLII(rLl
TlTnel,qipy, exinui perri txcuKmp MeL 6crrep, xlrcur<rttKrap rcopuxcrl, 6fi'repAin Herilri
u8BapnaHrr'apH, 6ipiHrli ,r€He exiH[i lca,qparrH( oopManap, oerrilr 6ofisIHAarEI Heri3ri
(rrc6rKmp (actMmorxKanH( (HcLrI(T6rKI-ap, reoaclurnslo, 6srriu iu(i reoMerpurcBl curr(TEI

aHajrlTaka,'lLr( xexe AuooepeHqnanqu rcoMerpllrH6tfl Heri]ri yfuMAapuMeH TaHElcurl,

reoprrnHt( r(eHe KorulaH6anH Mrcenenepd uelxy narnunapHH Meflrepe,ai,

npH u3y.{ex rl aucqrlrrllHLl (AHarmuq€cxa, H axooepelrqxan68a{ reoMerplt )
3aMaar,rBaerc, oy8,qaMerrr ,ur, u3yqeHr, lcex apyr[x MareMar qecKI'Ix n npriK,IaqHEIx

Ar.rcllrrnn H- B npouecce ltyqeHs, raHHom Krpca, o6flarcqxec, 3flaloMrrc, c raKnMI{

ocBoaH6rMl.r oolutruxMl{ aHarHTuqecKo li &too€peHrqranEHofi reoMcrpD xaK BeKmpH,

cucreMu xooparHa! npeo6pa3oBaHru ,uocKocrx, xpnB6te s no6epxHocrr BTopom noprAxa,

Teopuu Kpr,rBn3H6r, octroBB6le xHBapnaHTLt noBepxHocr€I, nepBa, u BTopa, rBa.[paruqHLlx

ibopM6t, rnaBH6re Kpr,rBLre BAort6 noBepxHocrl (aclrMrnDTlrqecK e kplBu3HH, rcoae3fi'{ecxHe),

BH]'rreHHr, rcoMerpD noBepxHocTu, a TaIoI(e oBnaAeBaIoT Ha6ul€MI'I peuexn, TeopeT qecl( x
nprroraaHHx 3alaq,

when studying the discipline "Anal)'tical and diff€rential geometry" th€ foundation is laid for the

study of all other mathematical .nd applied disciplines. In the proc€ss of studying this course,

students get acquainted with such basic concepts ofanalltic fid differential geometry as vectom,

coordinate systems, plane ransformations, curves and second-order surfaces, cuNatuae theo es,

basic surface invariants, first and second quadratic forms, main curves along the surface

(as),rnptotic curvatures, geodesics), intemal geometry ofthe surface, and also master lhe skills of
solving theoretical and applied problems

AHar[Tnrarbl( reoMerpx,

AHanr,rrnqecKa, reoMerpl'u

Analytical geometry

3 6tt
xooK
EA BK
BD UC

O EHy 708-01-21 Kara,ror azcuI4rIJIItH rlo o6pa3oBarerE'Hofi nporparraue. I4:4anue nropoe



2celr t2 / Semester 2
)l(OO xonnonenri / By30BcKtrr"t xounosenr / Universi com onent

Mareuaruxalun raraay - I
MareMar[cecK[f aHaJ}l3 - I

Mathematical analysis - I

Kipicne. Axcroua,rap xeHe crarfi KdHst{ xerirri TeopeMaJrapLl Mouearrep
reoplucn.Kyurrep xyfiecia 6ip uenrpre xe.nripy, rene-reEairi. HYKreHiH,

aeueniH rapanafiuM Ko3ranbrcrapbrHbr{ KHHeMaTI{xacbt. I(arrst aexetin
xa3brK Ko3Fiurbrc6r. HyKreHi( xypae,ri xo:ralucst, I(arru aeneui4 xypaea{
KO3fAJIEIC6I.

Bse,(eHr,re. AKcnoMbI tl ocHoBHUe reopeMLl crarl- (Il;- MoMeHT cl-t ht,

TeopeMH o napax cHn; ycroBn, paBHoBecx, npocrpaHcrBeHHotr ll llnocxotr
cHcreMbr crur; 3aaaxle IsI,lxeHHs. Cxopocrr x ycl(oPeHBe rorru; Cxopocrr
l, ycKopeHHe B Kpr.rBor[HefiHHx xoopannaTax; Cxopocr[ n ycxopeHll Toqex
rBepaoro rena lu, pa3rfqHblx rH[oB aBnxeHltr; Cloxesue ,[BHxeHIrF
TBepaoro 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; Mov€ment task. Point speed and acceleration; Speed and
acceleration in curvilinear coordinates; The speed and acceleration points of
the solid for various bods of motion f m o af nadThe it on o ot lonsd

Mexauurara ripicne
BBeaeHue B MexaHxKy
Inftoduction to mechanics

4 BN
xooK
EA BK
BD UC

MareMarr.rKaJrbr ( Ta"'raay - I

MareMarr-rqec x[ii aHar].8 - I
Mathematicalanalysis I

flessit1 uin,qerrepi: MareMarfi (aJu,IK Ta.naayautn ueri:aepilr ra6'rrarr6I
TaHyAErrI €pel(tue e,uici perix4e uareltaruxa rypanu rycixix ranetnracrupy
yuin y pery; uareuarNra.luK rycixirrep ueu uo4eruaeprilt opraKTbtF6tH

6iny; rorflI(anHl( oiray xare a6crparrbt MareMar[xzIJIbI( o6r,errilepuex
xryuurc icrey aaraunapHH urepyi xorapbr MareMaruKarHK MeaeHHerri

rap6rerey, A.nunran 6i.niu rexxuxanurq xate t[ntuxaxu{ ecemepix
ueuryre, coHLrMeH (arap 6acKa MareMarHxanbI( naH.[eptri o6un r'aeHrepyre

KA)KET.

qenl-r ,ulrcunnnuHbI: o6yvexne octosaM Mar€Marfir{ecxoro aHaJIfi3a rm
Sopunpoaauur npe.[craBner[t o Mareuauxe xax oco6ou Mero,[e no3Hant
np[po,llbl; oco3HaHHc o6qHocru MareMarlqecxrx noHrrHfi n Mo[eneii;
[pxo6pereHm HaaSIxoB JrorfiqecKot'o MbItluleHt,a Il onep[poBaH}lf c
a6crpaKrHblMfl MareMarflqecKHMl.t o6r,exravr; BocnHTaHre Bbtcot(ofi

MareMar[qecKofi Kynbr]?H. nonfleHHLre 3Hafl llt npxMeHfltorcr,[JL
peureHnr rexHHqecxrx n Qu:nvecxrx saraq, a raK xe ,uu ulfreHtllI rpyr[x
MATEMATH'IECXHX .u,TCUHIUIHH.

The objectives ofthe discipline: teaching the basics ofmathematical analysis
to form an idea of mathematics as a special method ofcognition ofnature;
awareness ofthe commonality ofmathematical concepts and models;
acquiring the skills oflogical thinking and operating with abstract
mathematical objects; education oFhigh mathematical culture. The knowledge
gained is used to solve technical and physical problems, as well as to study

6N TK
EA KB
BD EC

MareMarxxarbrK ra:l aay - 2

MareMarrqecKrrfi aHanfi3 - 2

Mathematical analysis - 2

5

8

other mathematical disciplines.

5.
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/ Semester 33celr /3ce
iti()o liorrnoHeHTi / BY3oscxrtt'i rolrnoHenr / Universi com t

Mareuaruralur ral4ay - 2

MareMarHqecxfi tr aHarwt - 2

Mathematical analysis - 2

Eipiuuri perri xaE nll00epeHuxarrar,I( ret-u.eyJlep. Xorapn perri
aur!$epenur.ra.naux rertueynep. Eipinui perri ctt:etrru ant[Sepenlrt,rar.qblr
Te4Aeynep xyfieci. ExiHuri perri eri arHblMarLUILI aep6ec rystxrulu
gr.rQQeperuuaruur rert,4eynep MeH onapra KoRLubIrbIH uexapanElK ec€rrep.
O6HxHoseHHbre ru$QepeHquanLHble ypaBHeHIu nepBom nopr,qra.

.{n${epenuua.nrnue )paBHeHrfi Bblctx[x nopraroB. Cucreuu r]rHefiHblx

au{{epeHura.rrHux }?aBHeHHtr nepaoro nopr,{xa.YpaBHeHx, B qacrELlx

npoBaoaHLrx Broporo floprlu(a c aByM, HBaBIrclMblMH nePeMeHHLrMu u

xpaeBble 3a.{aqH aJI-l Hlrx.
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 with two independent variables and

boundary value probl€ms for them.

5Ar00epeHuua,'raHK reHleyneP

,{nQQeperulalruue YPaBHeHL,I

Differential equations

6 I;II
xooK
BA BK
BD UC

Mareuararalur ra,raay - 2
Mareuarlqecxtfi ayra::wl - 2

Mathematical analysis - 2

)I(yfie.at,tHaMriKacblxa ripicne. MexaHfixanbl( xYtre Ko3faJlLIcbIHbItI

,([QSepeHuran&Ix rerraeynepi. Kyut xyuucu. Kyar. KHHer[i(anH(
3HeprnrHbrr{, (r.rHernxaru( uouenrrit1 o:rtpyi rypa:Iu reopeua. (arru
aexeuiu crlepamtr xaue epxix xo:raly aHHaMuxacbl. CoKKU reopu.acu..

Ocnoaxoe ypaauexHe aHHilMllxr roqxu. 3aaa'ru ,[uHaMuKH. TeopeMH

ruxauuxr toqxl, Hecao6o,[Hoe [ruxexue Teopeuu gunauxxlt
MarepHaJrbHofi cHcreMLr. AHHaMrxa cQepnvecxoro a cao6o,[Horo .{Bt{xeHIl,
raeproro rera. Teop],/le yaapa. The basic equation ofthe dynamics ofa point.

Tasks dynamics; Point dynamics theorems. Not fr€e movement ofthe
Theorem ofthe dynamics oflhe material system. Dynamics of spherical and

free motion ofa rigid body. Shock theory.

8Teopur.nrtr uexaurra

Teoperrqecxa, MexaH[Ka

Theoretical mechanics

'1

Eyn nex cryaerrrepai aHarr: 6es anre6pauuq cax.qur a,qicrepiHitl,

flparTtlxanlx ecenrep,u,i rublrapyabrH aManaapbl HnrePyre, (apanafblM

Mar€MarrrarH( niruir'a,lepai XSEK-aa Kaxerri caruul( aaicrepai
(on.qaHy.qH yi{peryre 6arurralrax.
AaHHa{ A[cufiruflHa HanparneHa Ha o6yqeHle cryaeHroB ocHoBHblM

noHrrr.rrM u [AerM qHcJIeHHbIx MeroaoB a.nre6psI x aHanrca, [p[o6pereaxe
r.rMll HaBbII(OB pelueHl-l-, npaKltlqecxfix 3a,4aq, HcIroJIf,3oBaHHe Tex ruIr{ rrH6lx
q[creHHbrx MeroALI D]r.a pea]Il{3au,lH Ha n3BM [pocretrrufix
MaTeMaT[qecKl{x Mo,ae,'Iefi .

This discipline is aimed at teaching students the basic concepts and ideas of
numerical methods ofalgebra and analysis, their acquisition ofskills in
solving practical problems, the use ofvarious numerical methods for the

MATCMATUKA3,reues9

IM lementation on the PC ofthe si lest mathematical models

to onal Com entsTarua 6oiibrHrxa KoMI!oE
MareMarxl(aHhr o ,abrH xarrnbl aaicreueci, xere oaicreueci xeHe Ha(rtlMareMarxKaHH oKLI ellcTeMecl

5

tluc,'reHHbte MeroIbI aHarH3a fi a,'Ire6phl

/ XoMrIorleHTLr no abt

5

EN
xooK
EA BK
BD UC

MareMarxKarhr K Tar.[ay
xaHe arre6pa

MareMarrqecK[f, aHarlt3 H

a:rre6pa

AHarl-l3 6eH anre6paHLlE caHAbtI(

e,u,icrepi

Calculation methods analysis and

algebra
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8.

BN TK

Mathematical analysis and
algebra



EA KB
BD EC Meroglma o6yuettlr MareMarfi xn

Methods of teaching mathematics

eAicreueci; uerrenrix uareuarrra 6orirlAepin o(ury rexHoJrorrrfiapH.
O6ruar Meroar,rxa lperroaaBaHx, MareMal{Khl qacrHa, MeroauKa

npenoaaBaH[l, MaTeMaTUKx; KoHXpeTHafl MeToarzxa np€[oAaBaHu,
MateMarxKr.i: TexHoaorrr o61renur aB uKorhHo, [rareMarIKlJ.
General methodology, individual methodology and specific methodology of
teaching mathematics; technology of training of school mathematics
departments.

3neueurapnar uareuaruxa

Elementary Mathematics

10. EN TK
EA KB
BD EC

MeKTefl MareMarrxa K)pCLIH6III (a3ipri
rauanru ueri:aepi
CoBpeMeHHbIe ocHoBLr ruKojrbHofo

$pca MaTeMaTr.rKrr

Modern fundamentals of school
mathematics

Ey,r aepicrep Mexren KypcbrH,[a Ka3ipri MareMarI.IxaHLrH Maqbr3abr

yflblM,[apbrHhrH po,'r i ueu opruru xepcereai, uareuaraxarurH aprp,ti
ca,ranapbr MeH Mexrerr-MareMarKa ueri:aepiuit rycayrecepinaeri
reoplrfiblK, arre6panur, JronrKar.rrbrK xeHe 6ac(a acnerri.nepai4
6a ranucHu auaAu.
B aaHHoM K)?ce noKa3aH6I pojtL I-I Mecro BaxHefiuillx floHrrr4fi coBpeMeHHoi

MareMaruKr{ B urKoJrbHoM rrypce, pacKpblBa}oTc, cBf,3lr Mexly pa3JllrqHbrMrr

pa3aen:rM[ MaTeMaTIrKL t co,{epxaHrre reopeTuxo-MHoxecTBeHHoro,
alre6par+recroro, rorliqec(oro u rpyr[x acneKroB B u3JIoxeHII-t ocHoB

urxorunofi uareuaruxn.
This course shows the role and place of the most important concepts of
modem mathematics in the school course, reveals the connections between the
various branches of mathematics and the content ofthe set-theoretic,
algebraic, logical and other aspects in the presentation ofthe foundations of
school mathematics.

3.neuenrap uareuarlrxa

Sreuexrapnal uateuarura

Elementary Mathematics

4 ceMecrp /4 ceMecrp / Semester 4

ll. XETI TK
OOA KB
GCD EC

Kaciurep;rix xaHe 6r:uec

flpelnpunruarelrcrgo r 6n:sec

Entrepreneurship and business

5 Teop[rnbr& FbrJrtrMlr xoHe rrparTr-.rKaJrbr( 6inirrr ap4u,ru <Kecinxeplir xaae
6u:nec>> neni cry,[eHTrepre 6u:nec xocnap xacayra, our,r yiibrMAacrhrpyra
xane xypri:yre r',ryuxin4ix 6epeai. Coxrtuell Karap, racinxeplir 4usuer
Nyfiecinue Hamr,r xeHe rynn4aiirur u:ce,re,repAi Lueruy yLuin KyK6r(hrrhrq
3roHoMrrr.rJrhr(, 6ac4apy uen y brMnacrbrpyMecele.npir ueuy4i4 rurruulr -
[epaKrr..rKarH( ofiray xyiiecin 4a.runracrblpa,[br.
A[cqurur[Ha <flpelupuuuuare,rrcrgo r 6n:sec> r{ep$ TeoperrrqecK[e,
Ha)AHbre ri rIpaKTlluecrue 3tanrur rro3BoJlltr c$opuupoaarr y cryaeHToB

roroBHocrb K [peaflp[H]rMareJncxoft Aerre,rrnocrr.r rl K opranltaultfi
6r:ueca.,{ncuuml-tHa npeacraBJrrer co6ofi cncreuarrtau[rc HopMar BHo-

npaBoBLrx, 3xoHoMurrec(rrx, opraHr-BauroHHo-y[paBJreH.recK[x 3HaH[ii [o
Bo[pocaM craHoBJreH[r[, Be.{eHu, npeanpr-{HrrMarenbctna n 6Il:Heca, roropue
craHyr ocHoaof D pa3B 'twfl [peArrprrHrrMareJrbcKoro MbltlreHlrn ,ur,I,

peueHu, xoHxpel H6rx 3a,[aq r .IeroBbrx curyaux .

The discipline "Entrepreneurship and business" though theoretical,
scientific and practical knowledge will allow students to form readiness for
entrepreneurship and for business organization. Discipline is the

O EHy 708-01-21 Kara,ror arrcqunnlrH no o6pa3oBarenbHofi nporpauue. I'Is4auue nropoe
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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 enhepreneurial thinking to solve
specific problems and business situations

12. XEN TK
OOA KB
GCD EC

PyxaHr.r xaqrbrpy

Pyxanu xanrnpy

Rukhani Zhangyru

5 En6achr H. Ha:ap6aenrrtq <<Eo,raura((a 6araap: pyxaun xaHr;rpy)
6araap,rarr.ra.rur uaKaJlacbIH,4a (ofaMHbrH pyxaHH AaMyErHsrq 6acrll\.r4sr4raprr
afi(ErH,[a,,rbr[, 6araap 6epi,'rui. Plxaur xaurupyqH xeAelr xy3ere acHpy
uinaeri t<ofirrrau.(aripri :auauuuq rana6rrna cefixec (oraM aaMybrur,rq
ipre.ui 4arr4acuurtH 6ipi xacrap.[bru 6i,rir*lre, uparuarrmure, 6ecexere
r<a6i.nerrilirxe aereH yMT6rnbrc 6olyu 4axer.Einiru aryuulap4uE :ep[eci
MeH caHacHHErri auEr(rbrrbl - pyxaHlr xaurupyau rniugi xljere ac6rpy/t[rq
6acru uraprrr 6orun ra6r,L'raALr.

B nporpaMMHoii crarbe fraBH rocyAapcrBa "B3r;rrA B 6y4yUee:
uo.{epnrl:aurr o6urecrBeHHoro co3nauur" n:aoxertl oplteHTItplt AyxoBHoro
pa3Brrrr.rr Haruero o6qecrsa. llocrauena 3aAarra onepexarouei
Mo[epHa3arluu o6ulecreeaHoro co3Haurrr. B yclorurx coBpeMeHHoi
peanlHocrrr, r[yu,ual.rerrrallnul.r [prrurlrrrroM parnrzrru o6qecraa AoJrxHo
cTaTh crpeMfleHlte MoJroaexll l( 3HaHr-to, I( [parMaTrr3My, x
KoHKypeHToc[oco6Hocrl{. Bocnprtuvltaocrr n orxpbrrocrh co3HaHrrrr

o6y.raou[xc, - maBHoe ycJroBue 3@OercrltBHoI peanmau[r, Mo,{epHrrar1r[r
o6urecrseHHoro cogHaaIfi .

The program article of the Head of State (Course towards the future:
modemization of Kazakhstan's identitp set out the agenda for the coming
ye s and announced: "The third modemization 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.

t3. )I(EII/TK
ooIVKB
GCD/EC

IuSpru4 rexnororurnap]lH canaJrap

6ofiuuura xorAany
I-{uSpoaue rexno,rorru no orpacJrrM
npIrMeHeHu,
Digital technologies by branches of
application

5 IIoH (on.{aHy cananapLr 6ofirrHua KP <IluQprur I(a3a(craH) Meunererlx
6arAap,'raMacbrH exgipy xeae xy3ere acbrpyalr r( re:euaepin. gJreKTpoHAbr(

ruauerrep.{i xopceryai{ q[OpnLrK nrarQopuanapuH, epqpr rsci6u
caralap 6oiiuHIla ultOpnslK TexHoJror-t-tr.rapAbr eHArpy, KoJr,aaHy xonAap;rH
(apacTLrpaILl.

A[cqun,'ll-IHa paccMarpl]Baer sranbr BHeApeHr-r, u peaJrr.r:aql{It

focy,{apcrBeHHo[ nporpaMMbl PK <I{lrQporofi Kaeaxcran>, qxopoBEre

uarQopuu oxa3aH[r 3JrexrpoHHbrx ycnyr, cnoco6u aueapenlrx u
r{cnoJrL3oBaHrrr qlrt[porux rexnonorrii B pa3ntrqHblx npot[eccnoHaarru,rx
o6,'racrrx.
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 elecfonic services, ways of introducing and

AKT
HKT
ICT
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using digital technologies in various professional fields.
14. )KEfl TK

OOA KB
GCD EC

Cbr6aiuac xeM(opJrhr((a
MA.UEHT,IET

Anrnxoppynuronra, Kynbrypa
Anti-corruption culture

Kapcbr 5 Ancuxflnfi Ha (AHT[Koppy[urroHHa, KynLTr?a) HanpaBJrena Ha rI3JAer]re
aHTrrKoppyrufl oHHbrx HopM AjrrHa[paBJieHr,u ((EcaecTBeHHLre Hayxa,
MareMar[I(a lI crarlrcrliKa). PaccMarpI,IBitK]Tc, Bce HopMarI-tBHbIe aKtEI
perylnpyroune 6ronorr{qecx[e n cMexeHHbre HayKr.r,B c(Depe orpyxaroueft
cpearrrl r c$epe Qu3lrqecxlrx r.r xrrM[qecrrx nayx, a rax xe cQepe
MATEM TI,XII U CTAT'ICTI,IK'I.

<Cu6afi.rac xeuxopJrbr((a Kapcbr MeAenr.rer> uani <<XaparlrJrErcralry
rbrJILIM.(apbr, MareMarl{Ka xeHe crarrrcrnxa> 6arurut 6o rtH[ra cbroaftnac
xeM(opnbr((a (apcrr HopManapALr 3epaeJreyre 6arrrrrarraH. Elrolort,lfibr(
xase ca6aKrac rsrlbrMrap, I1opuaraH opra canacbrxAa xoHe rlurlta-
xIrMl4rJIHK rbHLtMAap qulacLlHAa, coHAatr-a( MareMaru(a xeHe crarllcr[Ka
calracbrH,[arbr 6aprsrr uopnaarurrix axri.nep rapacrsrpruaaur.
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 ofthe environment and in the field ofphysical and chemical sciences, as

well as the field of mathematics and statistics are considered.

15. )I(5II TK
OOAKB
GCD EC

IcxepH pllmpI,tKa

AenoBa, prrropr.rKa

Busi ness rhetoric

5 Kypc xaci6r-rsxipu6e;rix 6a*,rra rypacruprnrar. Our,r o4y ap4uru xaci6u
Mar{hr3arr xaFAaiinapaa pr,rropnxaJrhr ric-apexer rexHonorlrrcHB rrrepy
Ke3AeJrreH. Einiu anyruurap4Hq cesAir 6iriuui-nirin apmurpy, rniMgi
icreplir xapnn-4arr,rHac (aFrrairlaplr, x}?riurar,rHAa cofr.neyaiq gruu4u
urnar eryin KaMr[rbrH aeri:ri $arcoprap uea y4epicrepi, uettreH MeH

ay,flr.rropr.r,l brHTLrMa(racyLrH6r( rpopuarapu MeH Kyparaapbr ryparu 6i,riu
ary xypcru{ uiuerrepine ripeai.
Klpc rueer npoQeccuoualuro-npaxTr.rqecxyto xaupannennocrr. Ero

I-r3yqeHle npe,Ilronaraer oBJla,qeHfie rexHoror[eii pr.IToptflIecKofi

Aerrenbnocru r npotpeccnoHa.nsxo 3HaqlrMbrx cvrya\ ax. B 3a.[aqfi K]?ca
Bxo,(r,rr rroBbrueHlre peverofi o6pa:oaaunocru o6yraroullxcr, npuo6pererule
3HaH[fi o flprlHur{flax eSr[errunnoro ae:roaoro o6uexr.s, ocHoBHErx

@arropax rl lpoqeccix, o6ecnequraroullrx yctrelllaoe Bo3Ae[crBue
rry6.nuvxofi peqlt Ha cJryurareJre, OopMax lr cpe.[crBax B3auMoAeicrBut
oparopa u ayarrrop[[.
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

16 BN bl KTxMarabrKTap reoparlcbl xeHe 5 KoM6xHaropIIKaHbr4 enellenrrepi. nyaccoH, MyaB-Jlannac reopeMarapbr. Erl MarevarrralurK ralaay - 2
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xooK
EA BK
BD UC

MATEMATIIKZIJIbIK CTATfi CTllKA

Teopufl BeporrHocrefi I.r

MaTeMaT[qecxafl cTaT ItcTuKa

Probability theory and mathematical
statistics

MaHbr3.qbr 6oly ryparu 3a{aap. MareMar[Kirrbl( Kyry, xe:aefico( ruauaar,rE
ayrrrryu.Exi Ke3.(efico( ruaManblr( KoppeJrrur{{JrrJ( ro:SrfaqueHri.
rle6hrueBTiH reqci:Airi. Eepuyrnx cxeuacsr yruix yJ'rKeH caHAapAhr11 3a(H.
Opraruq urexri reopeua.
3lerlenrrr xou6unaropuxu. Teopeua llyaccoHa, MyaBpa-Jlannaca.
Hau6o,ree BaxHbre 3axoHbr pacfipeaefleu[ii. MareMarfl.iecxoe oxHAaH[e,
ArcrrepcHr cnyqaiiHoii Be,ruqrrHbr. Ko:$Quuuerr xoppen,{uxx AByx
c,'ryqaiiHhlx rennlun. Hepaaeucrso 9e6buresa.3axoH 6o,'rbrur-.x 'r[ce]'r ar'r,
cxeuu Bepay,un. I-{earpalrnar npe4eJrbHiu reopeMa.
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 vadable.. Correlation
coefficient of two random variables. Chebyshev's inequality.The law of large
numbers for the Bernoulli scheme. Central limit theorem.

Marelrarruecrul auurlc - 2
Mathematical analysis - 2

Taqqay{oflslxura rcounonerrrep / Kounonerrcr no nu6opy / Optional Components
t7 EII TK

EA KB
BD EC

Koumexcri afi nr,ruanurap

Synrqrucrrnrrq reopnncu

Teopnr $yHKutlft xoMtuleKcHLIx
rrepeMeHH6Ix

Theory of functions ofcomplex variables

5 Eyr naH cryaeHT"rcpre xoMnnercrLr aiinuua,ru Syuxurxcuuuq uerirAepiu,
KoMrurer(crL! ailH6rMa,,rbl t$yuxqltaru4 uurerparaay agicrepiu, 6a,rtr xgsr
xaae Jlopan 4araprapu rypa.nu ryciniKrepiH ytr{peryre oarLlTrtlJrras.
Anuuran 6iliu rexnlrrauuq xene r[n:uxanrrrl ecenrepin rueuyre, coHr,IMeH

xarap 6acra MareMarr.u(?urhrK rlexaepai orun Me(repyre Kaxer
,qaHHa, rtlcuunnt,tHa HanpaB[eHa Ha o6yrenue cryaenror ocxorau r$yrr uau
KoMrrrre(cHoro nepeMeHHoro, [pneMaM nETer?[poBaH]r, OyHrcqxrl
KOMTUTeXCHOTO nepeMeHHO[O, noH'{Trrtr BbrqeTa n pata IIopaHa. flory.reHHLre
3HaHrur Epr.rMeurrorc, 4n, pe[reHr.r, Texnuvecxr-rx u Qu:uvecrux 3a,[aq, a rax
xe an[ r-r3yqeHur apyrrrx MaTeMaTrrqecKrrx alrcq[rur[H.
This discipline is aimed at teaching students the basics ofthe function ofa
complex variable, the methods ofintegrating the function ofa complex
variable, the concepts ofdeduction and Laurent series. The knowledge gained
is used to solve technical and physical problems, as well as to study other
mathematical disciplines.

Mareuaflrxalux ra,rtay - 2
MareMarn'{ecKrrfi auutus - 2
Mathematicalanalysis 2

14Hrerpa.rabrK TeHneynep

I.,IHTerpanLHhre )?aBHeHl-l.{

lnteglal Equations

5 (DyHxrrlunap. Bapaaqurrap ece6iHir{ xapanafiuu ece6i. t4HTerpanAbr(

Telueynep reopu{cbr rypanrr xi}nnbr ue,riuerrep, <Dpearolru reop[rcbr.
flaponapn cuMMerparJrlr reHneynep. Cuxry,rrpluq r{Hrerpalrahr(
Te{J(eyJrep. Cbr3r,r(Thr eMec [HTerpanahr( Ter{aeynep
OyHKq[oHa,' J. llpocreiiuar 3a4aqa BapfiaqxoHloro ncq[cneHuq. O6u1tle
cBe,qeHrlr, Teoprlfl [HTerpaJrr,Hr,rx ypaBHeHx[. Teopn[ <Dpearo,rrua.

Vpaeneuu-r c c[MMerpnqHbrMr-.r f,ApaMrl. Cunryrapnue uuTerpitrLHhIe

)?aBHeHnr. Hen 11HeIHbIe uHrerpa,'rbHble ]?aBEeHl,1,
Functionals. The simplest problem of the calculus of vadations. General
information on the theory of integral equations. Fredholm's theory. Equations
with symmetric kemels. Singular integral equations. Nonlinear integral

Mareuarnxaln( ra.:raay - 2
MareNrarruecxaiiavalvz 2
Mathematical analysis - 2

O EHy 708-01-21 Kara,ror Ar.rcuurrrrrrH rlo o6pa3oBarenbHofi nporpaMMe. I4:4auue rr:opoe
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8.4 KB
BD EC



equations
Taqaay 6oiibrHura KoMnoHerrrep / KoMnoHeHTLI rro Br,r6opy / Optional Components

5 Mexanuxa saeuerrrepiniq xoHcrpyKrrurcLrHAa cLlpr(bt xyrTeMenep
(ypr,urbrc 3neMeHl-repin ryrtn4aiirun iurxi xyrurep iaelr AeQopMaqar
auu4ray yurir, oHAa ot(HFaH e.licrepi Kaxerri Kyr[. (ara]iabrK xage
rlpaxrrrrux yruix KypbrJr,rM.[hrK xHxexepaix ecenrey,repai rqpri3y
Mexanr,rra gJreMeHToB xoHcrpyKur{[ H3)qarorc, MeroAbr ofipeaeneHltr
BnyrpeHHrx ycvnv Lr 4eQopuauufi, Bo3Hlrxatou1rx B 3J.reMeHTax

KoHcrpyxqufi noA .qeficrBl-reM BHelr.rHrrx Hafpy3oK Heo6xoAr-.rM6rx Arq
rrpoBeAeH[, r..rHxeHepHbIx pacqeroB xoHcrpyr(uHfi Ha npo{Hocrb, xecrxocrr,
nycroii.ruBocrb.
The mechanics of structural elements determining intemal 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

Teopu.r,rr,r4 llexauuxa
Tyrac opra r,lexannracu

Teoperlrvecrax r,rexanlrxa,
MexaHu(a crurolunotr cpeabt

Theoretical mechanics
Continuum mechanics

19. KTI TK
Il,q KB
PD EC

KoHcrpyrun, 3neMeaT repiuitq
MeXaHfiKaCLI

MexaHuKa greMeHToB KoHcrpyKuuF

Mechanics of elements of constructions

5 Mexaauxa sreMeHTTepiHiH KoxcrpyKlluscr,Ilraa cblpr(bl xyKreMeJrep
KypLrJrr,rc 3JreMeHTrepia ryun,uafiruu iurxi xyurep uen geQopuaqur
ann4ray yuriu, oHAa oKbIraH aAicrepi (axerri Ky[]. (araq46r( xaHe
ryparrrrrurx yLuitr KypbrJ'rLrMnhrK uHxeHepniK ecenreynepni lri?ri3y
MexaHn(a 3reMeHToB r(oHcrpyKuri[ u3yrarcTc, MerolH o[peAeJIeHIt,
BHyrpeHHrrx ycv]Iufi v neoopMaur4ft, Bo3Hl{Karoulr{x a ],'reMeHTax

xoHcrpyKuu[ nolqeiicrBr-reM BHerrrHrrx Harpy3or Heo6xoAltrr,fl,tx A,rq
[poBeaeHuJr [HxeHepHbrx pacqeroB KoncrpyKqr-rfi na npo.urocrr,, xecrKocrr,
r-rycroi'rrlBocrr,.
The mechanics of structural elements determining intemal forces and
deformations arising in the elements of structures under the action of extemal
loads are studied, which is necessary for carrying out structural engineering
calculations for strength, rigidib/ and stability

Teoperlrvecrar uexanura,
MexaHxKa cnnoxjHofi cpe,{Lr

Theoretical mechanics,
Continuum mechanics

20. KTI TK
fIA KB
PD EC

Marepna.ngap xeleprici

Couporlralearle varepuanoa

Strength of materials

Tauaay 6ofibrHtua KoMnoHerrrep / Kounonenrrr uo arr6opy / Optional Components
7 Cyfi ur4ru4 xeHe ra3 MexaHrxacsrHbrrl :a44apu, y:4ixci:4ir rlrnore:acrr,

[aeanar,r cyiihr(rhrr nro,{eni, 6ip o,rueu4i l{.{ear ra3 yrrirepi, Hanre-Crorc
TeE-qeyi, Prandtl rer14eyi, rlqpocraruKa. reRAeyJrep, yraixci:aix, (orra.nuc
xeHe 3HepreTuKarrErK TeEleyJrep.

,qBxxeHae x[.IAKrrx H ra:oo6pa:nux cpea, yaapHhre BoJIHII, 3aKoHLr

MexaHrrKl-t xlral(ocTu u ra3a, rr[oTe3LI c[JIoIuHocTI-I, Moael6 LlaeaJlhHoii

xr,rAxocrrz, Moaenb o.qHoMepHoro rAqrjll,Horo ra:a, ypaarealre Ha.are-
Crorca, Ypaaneuue flpangr,ra, rrutpocrar[xa, ]?aBHeHr-rrr paBHoBecltt,
ypaBHeHl,, Hepa3p6rBHocTr-r, aBnxeHr.rrr n 3Hepr[[.
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-dinrensional ideal gas model, the Navier-Stokes equation, the Prandtl

Teoplu,ruK uexaHuxa

Teopetltecxal uexaxara

Theoretical mechanics

CyrHKTap MeH ra3aap MexaHLrKacEI

MexaBIrKa xlr.rxocrn H ra3a

Mechanics of fluid and gases

KN TK
NA KB
PD EC
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"!

equation, hydrostatics, the equilibrium equations, the continuity, motion and
energy equations.

7 C+fErKTbrK neH rzB MexaH[KacLrHAa ece[Tey a,uicrepl, Koruu uaceleciHirl
caHAbr( r.rrrrerpaJraay, crr3hr(rbr( e4icrep, Hrrcrou egici, .qn{Qepeuqraran
afihrplrM arici, KBa3nnrrHapmaqufl, lryxblpbrM,[blK ryciHiKrep, anroplrrMAep
xeHe 6aF,[apJraMaJray. ra3 .Ill{HaMt-lKachrrft,r{ coHFhr-afibrphrvaur reuneyaepi.
BH'{Hcrrlrerbrrhre Meroabr B MexagrrKe xrraxocrr r.r ra3a, qacreHHHe

naTerp[poBaHus :aAa.{u Kour, Mero.4rr nporonxu, Hrrorora, KoHeqHLrx

pa3Hocreil. KBa3xn[Heapn3au[r. flonsrlrr cerxr.r, ajrropnrMbr
lporpaMMnpoBaHl{e, r(oHeqHo-pa3HocTHbre }?aBHeHrrf f a3o.ql-IHaMr.rxa.

Computational methods in fluid and gas mechanics, Numerical integration of
the Cauchy problem, Sweep methods, Newton's method, Finite difference
method, Quasilinearization, Grid concepts, Algo thms and programming,
fi nite-difference equations of gas dynamics.

Teopnur,r4 uexanura

Teoperlrvecrax uexaarxa

Theoretical mechanics

22. fa3otrxHaM U xa,qarbr casarrl( aaicrep

qllcjreHHhre MeroAbr ra3o,{rrHaMIlKlr

Numerical methods ofgas dynamics

5 ceuecrp /5 ceuecrp / Semester 5
)l(OO xounoaenri / BY3oscrcufi xo*rnoueur / University component

5 Y:4ir<cis opra (o3relJrbrclr rypiurbr 3aH. Jlarpa[x,3[nep eaici, e3apa
6afilausrcur. Cxa.rrp xene BeKTopnhrK epicrep xeue xsuaavaux opici.
Arurugapguq cbr3Lr(rapbr uen ryrixrepi. Y:aixci: opranuq 4apanaiirru
xoleuiuiH xBa3lr-(arrEr xene aer$oplraquxra Ko3rzrlrbrcLrHhrrl brabrpaybl.
I(yiirrnau xerilep ueu ry6urplap. fenbMronbu reopeMacEr, rerueyi.
OpranbrH KapalaiibrM xereuisi( leQopuaulruru4 (o3rarLrchr. KerbBt-tH

TeopeMacH. haealart cy uxrsrKTbrH Ko3rarbrcbrHux rerirri renaeynepi.
EepHynnu reopeMacbr.

3aron asuxeHlu cruourHofi cpe4u. Meroa Jlarpanxa, 3finepa.l
B3a[MocBr3b MexayHr-.rMrc.. Cra,rrpxue lr Bexropr]bre n no,ra cropocrefi.
Jlptttptv. u lpy6K[ ToKa. Pa3noxeH[e aBnxeHlr, :,reuexrapnoro o6r,elra
curourHoii cpeabr Ha KBa3nrBepAoe rr re(bopMauxoHnoe. BuxpeBhre lrrlur-tu 14

rpy6rn. Bropar reopeMa fen6Mronbua. AeQopMauuoHHoe aBr..rxeH[e
3JreMeHrapxoro o61,eMa cpeAbr. yc(opeHue xr4xofi vacrrqu. Teopeua
KerbBuHa. ypaBHeHr4, fe,lbMrorbua. TeopeMa EepHyJrnlr.
The law of motion of a continuous medium. The Lagrange, Euler's method.
Interrelation between the Lagrange and Euler methods. Scalar and vector the
velocify field. Lines and tubes of curaent. The decomposition ofthe 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
ofa liquid particle. Kelvin's theorem. The Helmholtz equations. The Bernoulli
theorem

Mareuaruxa,rrrK ra,r,uay
xeHe Teoprr{Jrhr( MexaHrrKa

Mathematical analysis and
theoretical mechanics

MateMarlr.{ec rrlfi aHanr.B u
TeopETlrrrecKa, MexaHl,IKa

Tyrac opra uexauuxacrt

Mexarurlr cmoutxor cpe.(Lr

Continuum mechanics

23 EN
xooK
BA BK
BD UC

TaHAay 6oiibI Hura KoMnoHerrrep / KoMnoBeHTbr [o Br,160py / Optional Components
lupocraroxa. ArunurrH Typnepi, Heri3ri :reueumepi. Jlarpanx xaue Teopnrrbrr( MexaHrxaKN TK (oraax6a-nrr raapoMexaHlrxa24

KN TK
NA KB
PD EC

7
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NAKB
PD EC flpruaanar rxapoMexaHxxa

Applied hydromechanics

3lrnep aaicrepi. H4ear cyiiu4 (o3rilrrhrcLrHbrH 4lrr$rfepenumnqHx
req4eyaepi xeHe Eepuynntr Te{,qeyi. CyfiLrK (o3rirnbrcrbrrl JraMrrHapJrrr(
xeue ryp6ylenrriru pexuu4epi. (y6r,rpflapALrrl x,raccaSrtraunrcrt.
f[apoMaxrl.rganap Men rlr4po6ephicrep. firapoxerir xraccrQuraqlucu.
fugpocrarura. BrlArr notoxoa l-t rD( 3reMeHTlr. MeroAu Jlarpauxa n
3fnepa. Ano+epeHurrajrbHEre ypaBHeHr.r,r .{BrrxeHrrr u 6a,ranca exeprun
IuleanbHoft xr.rAKocrr.r. Jlaulruapuufi n rypoyneHTHbltr pex[Mr,r ABrrxeHrrr.
K.raccu@uraqru rpy6o[poBoaoB. fil4pouarunnu t-l fllapoflepe,qaqr.
KlaccnQuxaqur rNlponprlBoaoB.
Hydrostatics. Tlpes 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.

Tpac opra uexauttxacur

Teoperuvecxaa uexaaura,
MexaHr4xa cnroulHoi cpe.4hl

Theoretical mechanics,
Continuum mechanics

A:pogrnauurarr,r caa,[blK eAicrep
qt-IcreHHbre MeroAr,r aipo,(l-IHaMl-rKl-l

Numerical methods of aerod]4xamics

7 Teopuarur4 uexanaxa
Tyrac opra uexauaxacs

Teopern,recran uexanura,
MexaHutra crurouruofi cperbr

Theoretical mechanics,
Continuum mechanics

25.

TaHnay 60ffbrHllla KoMfloHerrrep / KoMrroHeHTEr rro BEroopy / Optional Components
8 Mexaxr.tuaepAiu KypbrnbrMbr; onapahrrl reoMerpr{rrrLrK xeHe

KrHeMarr,rxarbr K cufiarraManapH: nlHaMrracbr: uexauNrvaepix'IeHecripy
xene rerlaecripy;; po6orrap uen uarulrrylxroplap;
Crpyrrypa MexaH[3MoB; reoMerprrrecrle ri xr{HeMar[qecKrre
xapaKrep[cTr.l(], MexaHl3MoB; IrlHaMrrKa MaluttH u MexaHr,r3MoB

ypaBHoBeuI-.IBaHue MexaHu3MoB; A[HaMflKa Maur-rHbr pooorbr Lt

MaHlinynqTopbr;
Structure of mechanisms; geometdc and kinematic characteristics of
mechanisms; dynamics of machines and mechanisms balancing mechanisms;
dynamics ofmachines robots and manipulators;

26 KN TK
fIA KB
PD EC

MarxrrHanap MeH po6orrap MexaHrrxacur

Mexauura lraurua n po6oroa

Mechanics ofmachines and robots

AnarurrlraluK uexaHI{Ka xege
(aTTLr AeHe MexaHnkacbl

Axa,tutuqecraq uexauura u
auHaMrrKa Taepaoro Tena

Analytical mechanics and
dynamics ofa rigid body

O EHy 708-01-21 Kara,ror aNcrIlrnJII4E rro o6pa3oBarenr,Hofi nporpauue. I{s4anrae n'ropoe

fu.Epocraruxa. Arurunnq rypnepi, neri:ri a,reuearrepi. JlarpaHx xeHe
3luep a.uicrepi. I{aeal cY[u< (o3fturblcrlHbltl I[4QepeHurarALI(
re{.qeynepi xeue Eepxyruu req{eyi. Cy LIx (o3rajrLrcrLrH raM[HapJrbr(
xaae ryp6yaerrrriru pexruaepi. I(y6brpnapAbrrl r.nacclrQrxaqurcu.
Ir,(poMarnfiHanap MeH rr.upo6epinicrep. f r.rqpo6epinicrepai4
KJracc n0nKaur.lrcLr.
fu4poc,aurra. Bu.(H noroxos r,r rrx sJreMenTbr. Mero4u Jlarpauxa u
3[nepa.,quooepeHur.r?lJrLHbre )paBHeHUJr ABflxeHrr, l-t oaraHca 3HeprI-Iu
HAeaJrLHof xuaKocrn. Jlauuuaprrfi u ryp6yreuruuft pexrrMr,r aBr{xeHr.u.
K,raccu$uxaqrr rpy6onposoaoa. Iulpor'raruuru l-t rrraponepeaaqu.
K,raccuSuxauur rlr,[potrpxBoaoB.
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.

KII TK
NAKB
PD EC



8 Terirrep uex MaHfirrynrropnapAr,r KypbrrbrM.qbIK ra.n.qay; uexaarau,uepgiq
reoMeTp[rrbltq (HHeMaT[KarHN cr-rnarraManapbr, MaruHHaHLIII

.rHHaMtrKaurLrK uoaeai; rypaxcu3 xaraafi{aFal Ma[InHa a[HaMHKacH;
Marxnrrlflap MeH po6orrapar,rq .uHaMr[acH. MamnH:rrap MeH

uexarnru.qepd4 .qipin.qeH Kopray; ouepxecinrix po6o:rap MeE

MaHtlnynrTopnaPAbrq aHHaMl,lxacLr.
CrpyKrypBbrtr aHarx3. reoMerp[qecKr{e H xnHeMarfiqecxne xaparrepxcruru
M9XaHI{3MOB rl MaH[IrynrTOpOB; Ir{HaMHXa MaTUHH ll MeXaHH3MOB;

ypaBHoBeu[Baure MexaH[3MoB r 6anaxcnpoaxa; rHHaMr,rqecKil, Monerb
Ma[IlHHoro arpemra; ,u{HaMxxa MauruH r-r po6oroa Br.r6po3a[r['ra MauLH t,t

Mexaxr3MoB; npoMbruneHHbre po6oru u uauurrynmoprr
Skuctural 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

Ata.nuttra,tuK uexaHrxa xeHe
KATTbI ICHE MCXAHTKACLI

AHa,'rLITfl qecxa, MexaHHXa L

.[xHaMrrKa TBep,{oro T€Jra

Anall,tical mechanics and
dynamics ofa rigid body

MaluflHanap MeH MexaHr3MAep
Teopfircbr

Teopur uaruar fi MexaHn3MoB

Theory ofmachines and mechanisms

27 KN TK
NA KB
PD EC

Taruay 60ir6rHlua xounouerrrep / Konnoxewrrr no Br,r60py / Optional Components
7 Meroru crarrcrr,rl(i}rrbrK ecen a blpblcy Heri3nepi xonrereH TexHrraHbl(

xaHe Mau[HocrpoflrelrbHbrx coopyxeHeHfi, (6a.nx4 pau, apox, Qeplr,
xou6arrpoaaHrsrx xyfienep). TexuuxanuK-:rosounranur ecenrep.uiH
crarl.tcrxxaJrbrK xopcerxiurrepi MeH (arrbur6rr'6rxbrq erureuaepi 6ofirrHura
yraixci: xyieait rxnrepi 6ofiuxua paqt,loH:trtbabr( onueMAep 6ofunura
BC@, H.[C xare aHbrKTeurarblH cypaKrap ranKblnaHaaH.
MeroaH craru,{ecKoro pacqera ocHoBHbrx rHnoB MHofo3JIeMeHTEbrx

cr?oxrenbHbrx r.r Ma[rnHocrponreJrbHbrx coopyxeultr (6anor, paM, apok,

$epu, xou6uxr.rporaxrux crcreu). Paccnarpurarorcr Bonpocbr pacqeroB

BCO, HAC fl onpeaeJreHr-rr pauroHanbHbrx pa3Mepo8 (npoerrrposarNa)
xoHcrpyxql-Itr flper{MyurecraeHHo rl{na crepxHeBbrx crcreM no rer{replrrM
crarx,{ecxor npoqHocrx t{ xecrxocr[ c fleroM TexHr-rxo-3KoHoM[qecxrx
coo6paxeHr[.
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) ofthe designs of the first type of shatified systems,
static and optimum technical and economic considerations.

Kouc, pyxuux :neuenrrepiniu

MexaHul(a 3reMeHToB
xoHcTpyKurrfi

Mechanics of structural
elements

NlC\AHI]KACI,I

6n
xooK
EA KB
BD UC

14Mapamap MexaHHl(acLr

MexaHllKa coopyxeHtrfi

Mechanics of structures

't MeroAbl crarlicrHKiulHK ecen afLrpbrcy Herbaepi Ko[TereH TexH[KaHbI(
xaHe Maulr.tHocrpor,rre,.lbHbrx coopyxeHeHtlf, (6ama, pau, apox, Qepu,
xoM6HHr-.rpoBaHHhrx xyfienep). TexHtzKa,,lblK-3KoHounxaau6 ecenrep4iq
crarlcrlrxlrJrbrK xepcerxiurepi MeH (arrr,rJrbrfl,IHhtq o,rruena,[epi 6oi-bluura
y:airci'r xyiienix rxnrepi 6ofi6rHtlla pauxoHar6,qbr( onljeM,(ep (xo6a.nay)
6oiiurrrua BCO, HAC xoHe aHbrKraJrarbrH ecen aiibrphrcy cypa(Tapbl

Koucrpyxuux :reuenrrepinirl
MEXAHI,IKACbI

Mexaultxa aleueuton
xoHcrpyKuIIii

MaluI-|Haiapabtt( Kypbr,'rbrc MexaH[xacLl

Ctponreruuar MexaHtrKa MattlrH

Structural mechanics of machine

29 EN
xooK
BA KB
BD UC
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Mechanics of structural
elements

TiINKHJlr AHAAbI.

Meroabl crarx.Iecxoro pacqera ocHoBH6Ix rI{rIoB MHofo3,leMeBTHLIx

crpoareJrr,Hbrx I-.I MaIrIItHocrpo&TeJILHbIx coopyxeHl-li (6arox, pau, apox,

Qepr'1, xou6rnrporaxnetx cucreu). PaccMarpllBarcTc, Bo[pocbl pactleroB

BCo, HAC t,I onpeAereBuq pauuoHitIlbHLlx pa3MepoB (npoexrrpoeannr)
xoHcrpyKrlr.ril npexMylqecrBeHHo rI-IrIa crepxHeBLlx crlcreM no I(pI{Tep[rM

crar[.lecKofi [potlHocrl I{ xecr,(ocrtr c }"teroM TexHfiKo-3xoHoMuqec(ax

coo6paxeHufi.
The method is based on the basic tlpes of static calculations for multi - level

conshuction and machine - building constructions (cranes, frames, arcs,

fermers, combines). The designs of the RHS, VHF and Rationalization of
Rational Setting (Criteria) of the designs ofthe first t,?e of stratified systems,

technical and economic considerations.static and optimum
t6 / Semester 66

TaH.[a 6oiuxtlra KoMnoHerrre / KoMnoHeHTLr [o Bbr6o I Com ents
Teopruru6 uexanuxa

TeoperH'recKa{ MexaHuKa

Theoretical mechanics

5 Bafinanlrcrap. Xa:rnr,r,'raHrag KoopattHarrap. XanablnaHrau KYrIrTep.

Br.rpryaJALr (o3rirrrhrcrap. (arruamap. I(o3mnLlcrbui ,uuQQepexuaa.:r,uut<

rer14ey,'repi. Jlarpanx req.4eylepi. Karoa4rtr afiHHMa,'Itulap. Faullnrron

$yxxuurcrr. favllrtrou Qytxuacsl xaue reugeylepi.
CssrH. O6o6ueHHHe Koopat HarLI. O6o6ueHHHe cturt. Blrprya.ntxue
nepeMerqeHrrr. flpunurnu Bo3MoxHbIx nepeMelqeHl.rii. .{urfQepeuuaa.nrrute
lpaBHeH , aBrrxeHrfi cucreMLl. Ypaauenrr Jlarpanxa. KanoHll.lecxne

nepeMexHhre. @ynxulr u yparuexn* Iaur,rrtona
Communication. Generalized coordinate. Generalized force. The virtual
displacement. Principles of possible movements. Differential equations of
motion of the system. Lagange equation. Canonical variables. Hamilton's
function and

EN TK
BA KB
BD EC

AHanl,lTrl(a.rt IK MexaHuKa xeHe (arrLl
,[eHe arIHaMHracb[

AHan[Tr.rqecKa{ MexaHI{Ka rI,[HHaMxKa
TBepIOfO TeJra

Analytical mechanics and dynamics of
solid bodies

30.

Teoprrrrbr( MexaH[Ka

Teopetltvecxar uexaHltxa

Theoretical mechanics

Exi xexe yl]r aopexeri rhpocKorrrap xene oJlapar,Iq (acflerrepl.
Krnerocrarrxa eaici, Jlarpasx reruqeyi aprstlut rrpocrornHH Ko3rarLlc

renaeyin rypy. fnpocxon (o3rarblctI reH,qeyis cugsr(tttKray. Fltpocxomurl
cbtprxbr MoMeHTTep,uiu xane xulxttva.nu uerH:ari Ko3rarbrcbr.

AByx- H rpexcre[eHHlle r[pocl(oflsl t-,t llx cBoicrBa. flo:ryveulte ypaBHeHI'L

TpexcTe[eHHoro f[pocKolra c rrcnorb3oBaH[eM Mero.{a xlrHerocrarl'rxtI,
ypaBHeHH{ JlarpaHxa Broporo poaa. IBllxeHrle rllpocxotra noa
Bo3aeficrB[eM BHe[rHux MoMeHToB, Ha aBxxyIllefic-f, ocHoBe,

Two - and three-degree-offreedom glroscopes and their properties. Obtaining
the equation of a three-stage glroscope using the method of kinetostatics, the

Lagrange equation of the second kind. Gyroscope movemenl under the

infl uence of extemal moments on amo basis

5f HpocKonrapablrt sreMeHrap reopurchl

SreMeHTapHa{ Teop14, rlrpocKonoB

Elementary theory of gyroscopes

3l

Heri:ri EEE neuece Minor xataJrorr,IHaH MoJrynL Tarulay Bbr6op MoayJc rl3 ocHoBHo OII llnl-r KsraJora Minor / Choice of modul major EP or Minor catalog (15 rpe.uur / 15

uroB / l5 credits
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rb ocHoBHofi OII / Modul of OT EPHerturi BEE M brl
Axnapartu4 -
KOMMYEXKAITII'JIEI(

TexHoJrortlanap

I,Ix0opuaqnoHso-
KOMMyHXKaUfiOHHHe

TEXHOJIOIIIII

Information and communication
technologies

5 EaraapJraMaHr,ru uHrepoefici. I(apanafiLlM xeae rypae:ri npm'rurnarepai
xacay xeHe sruey. Oruey. Snorrap* MeH cblpfibl ci,rreue-nepi Yrrrc
ofiLrHbrH yfiblMAacrnpy. t(ypacrurpy cyperiH xaxe eperLre,ririH xacaliEl3.

EacKa ro;raas6anapMeH o3apa apexerrecy. Yu o:rueuai MoaenlAey.

Texnuxa.rr,rK xo6auu icxe acrtPY
AHTepoeiic nporpaMMbl. Co:Aanr.re u peAaxrrrpoBaH[e I]pocrl'lx I, cJroxliblx
tIpr|MIlrHBoB. HaHeceHue pa3MepoB. 6.noxr-r lt BHeurHI-re CCLIJIXI,I.

OpraHa3arrtlr veptexa. Cos4aulte c6opovnoro qeprexa u cneuuQuxaualr.

B3auMo,ueiicrB[e c rpyt'r'tMrr nprJloxeHxrlMl.l. Tpexuepuoe MoAeJII'IpoBaHxe.

Bhrno,tHeHUe rexHuqecKoro flpoexra
The interface ofthe program. Create and edit simple and complex primitives.

Dimensioning. Blocks and extemal links. Organization ofthe drawing. Create

an assembly drawing and a specification. Interaction with other
lications.Three-dimensional mode Im lementation of technical desi

MexaHuKa Macerecinaeri AutoCAD

AutoCAD B 3aAa.rax MexaHHrI.l

Autocad in mechanics problems

EN TK
EA KB
BD EC

32.

A(rraparrbrI( -
KOMMYHI{KAIIHfJILI (
TexHoJroruflrap

HuQoplrawtoxxo-
xoMMyHIixaquoIrHbIe
TexHoJIOft{Il

Information and communication
technologies

C++-ae neH.[ix 6araaprauaaay ueri:ri TYxLIp[IMAaMaJIapbI MeH

(oscrpyxropnapllH, 6argaplrsvsl6y op'Iacbln.[a anropr{TMtrey xege
6araapnaManay Heri3,(epiH, o6r,errili 6araaplauanay rYxblpblM,qaManapHn

xane (oraan6alst uiH4errepai uteuryaeri onapabt KonAaHy.llbl Y peHyre

apHiurfaH.
flporpaMMr-tpoBaHl.re Ha ,3bII(e C+ npe,IlHa3HaqeHa A]I{ Il3y-qeHfi,

ocHoBH6rx noHtrufi rl KoucrpyxTopoB ,{3uxa nporpaMM[pooaHt-r, C++, ocHoB

aJIropnTMt{3auaE x [pofpaMMnpoBHa, a cpeAe flporpaMMlrpoBaHr'Ir, noHtTI1[
o6TexrHo nporpaMMfipoBaHtf l{ r,Ix np[MeHeHrt B pe[reHrll'l flpI'IMaaHhIx

34,[aq.
Discipline Programming in C ++ is intended for studying the basic concepts

and constructors of C ++ programming language, the fundamentals of
algorithmization and programming in the programming environment, the

concepts of object programming and their application in solving applied

C++'riniHAe rporpaMMaray

nporpaMMxpoBaHue xa t:uxe C++

Programming in C++

33. EII TK
6A KB
BD EC

,{er[opuaunrnararhlH (arrbl
aeHe MexaHrr(acbl

Mexanuxa 4eQopullpyeMoro
TBepaoro rena

Mechanics of a deformable
solid

CLrHa( HerxxerepiH crarfiKanhl\ oHley, cLIHa(Tap xoJIeM iu auunray,534. EII TK
EA KB
BD EC

MexaHr.rxaHbru roxip6uenir :eprrey
aaicrepi

3rcrepuueura,rlulte Meroall B

MexaHxl(e

Experimental methods in mechanics

@ EHy 708-01-21 Kararror .IHouI'ITIJIHH no o6pa3oBarenbHoii nporpaMMe' I43AaHVe Bropoe
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problems.

rpa$lrraaux rypae xopcery, fll[ore3irJlap,4Ll Texcepy. Mareuartlxa:ru4 rcyry

MeH aI,tcnepctlrra cexir.,railir IrHrepBtrrAapbl. Korpaunuq, EaprnerreH
xpnreplrfi. flnpcon reliciuuraprunuq o.nuer"ri',flur[Qepeauuanasr exi

Oaxrop,,r6r raraay.
Crarfi'{ecKa, o6pa6orra pe3yJlbraroB, rpaQuuecroe flpeacraBJrenlle

pe3ynhraroB, onpeAeJIeHLIe o6'l€ua rlcru,rrann , runore3 rlprl aHirn]r3e

pe3ylbraroB MexaHr,r'{ecx[x nctthlraHufi AoBeplarensuHe IrHTepa:IJIsl aJL
MareMaru'recxoro oxLIAaHIUI tl ,.t4crrepclrlr. Kpureprfi Kovpeua n Eapuerra.
Kpnrepnfi couacnl flnpcoxa. floyxQarropnlti at cnepclroHHblir aHarI'I3.

nocmoeHue KpLIBLIX ycrallocrll. JIxHefi Hbrii perpecclroxnufi analu:.



Static processing of test results. Confidence intervals for
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 sharpty 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

mathematical

results
uMl7 ceu /Semester 77 ceM KBA

)I(OO KoMnoHeHTi / By3oBclflrii rcounoxeHr / Universi entcom

35. KN TK
NA KB
PD EC

KN TK
NA KB
PD EC

OnepaqxrnsrK ecenrey neri:aepi.,{ep6ec gfiQQeperq[anarl( retAeynep.uiq

x.naccrrfnxaullrcrt. fxnepboranuK TeruIeynep. flapa6oralu4 Te44eynep.

3nnulrrxanLrI( Terraeynep
OcHoBrt onepaquoHHoro fictlrrcrenul. K.naccnt[uraufl, ]?aBHeH r B

qacrHhrx npo[3Boanrx. Innep6orruecrlre )paBHeHIxr. Ilapa6onuvecxae
ypaBHeHur. 3nllrnnnecrue 5zpaaxeHrr
Fundamentals of operational calculus. Classification of partial differential

Parabolic e . Elli

Mareuaruxa,rur {r.rrnKaHLIIt
rerueynepi

ypaBHeHr.r, MareMarxqecKo[ (bl.r3I'txt't

Equations of mathematicaI physics

Kypbrlbt MA6I aKbrprLt 3reMeHTTep

aaiciven ecenrey

PacqerLr KoHcrpyxqufi Mero,4oM

KOHEqH6IX 3JIEMEHTOB

Calculations of constructions by the

method of finite elements

lic
T 6oiiLtHrra KoMnoH / (oDrnonenrsl no sbt6o ional Com

Mareuarnralux ra,raay - 2
MareMarr4,{ecxtttr aP.a a3 - 2

Mathematical analysis - 2

KoHcrpyrcufi fl 3[eMenrrepiuiq
MEXAHI{KACbI

MexaHI{xa 3[eMeHToB

l(oHcrpyKurrii

Mechanics of structural
elements

c

5

nts

A3O Heri:ri rycirirrepi. Cepniruai.nix reopl-ItcblHLIIl neritri 6aii.nanucrapu.
Cn:uxrsrr cepniaaAi 3reMeHT. Apra,luKrstx :leuenr. Ctepxeruir enelteut.
PaMa (+?burbrMAapblH eceflrey. Xarrrx yru6ypuurrll 3reMeHT. Xa3LII(

ropr6ypunrst eneuenr. A3O -ri ruiru,ui naftaalauy 6oiluxura rexipu6eaix

YCbrHbrcTap.
OcuosHHe nosrrul MK3. OcnoaHsle coorHoruenfil reopxu y[pyrocrt-l.
Jlnsefiuufi ynpyrrii :reuenr. CrepxHeBoii gJreMeHT. EaroqHhlfi elelteur.
Pacqer paMHbrx xoHcrpyKlrqii. fllocxnfi tpeyro,rrHblf 3neMeHr. fl'locKnfi

'rerbrpex yrorlHbrfi 3reMeHr. flpaxrlt,tecKI.Ie pexoMeHAauun rtf6exrunxoro
IIcrIo,,lb3oBaHn, MK3.
Basic concepts of FEM. Basic relations of the theory of elasticity. Linear
elastic element. Rod element. The beam element. Calculalion of frame

structures. Flat triangular element. Flat quadrangular element. Practical

recommendations for the effective use ofFEM.
KoHcrpyxqlrs 3neMeurrepiuirt
MexaHIlxacbr

Mexanlixa :reMeHrog
I(oHcrpyxrllrI

Mechanics of shuctural

5 A30 nerigri rycinixrepi. Cepnir'.railix reopu,{c6lHbul neriari 6aifuaartcrapn.
Cu:rrrrrtK cepniuai :nellesr. Ap4a.ruKrstr eleueHr. Ctepxen,4ix elelrenr.
PaMa KWbr,'rbrMAapl'IH ece[rey. Xa:srx yru6yplturrn e,reuear. Xa:nK
ropr6ypuurrrr 3neMeHr. A3e -ri ruiuli nafiaanary 6oiiunrua raxipu6e,rir
YCbrHbrcTap.
OcHoBHbre IloHqrH, MK3. Ocuogt ,re coorHo[eH[, Teopr4l{ ynpyrocr[.
JIr..rHeiiHbri ynpyrufi 3reMeHr HeBoii 3[eMeET. Ea,'ro'rarrii :reNIeHr

(ypblnrjM DreMeHrrepiH caHAbII(

eaicnen ecenrey

qucreHHble Meroahl pacqeroB

3JreMeHToB rorcrpyxuufi

Calculations of constructions by the

31 KII TK
NA KB
PD EC
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elementsPacqer paMHr,rx KoHcrpyKlrufi. flnocrufi rpeyrolutrti snelteHt. flnocrui
qerbrpexyrorr,Bhrfi aleuenr. flparrlvecKl'Ie peKoMeHAauuu stfQexrurnoro
tlc[or63oBaHII, MK3.
Basic concepts of FEM. Basic relations of the theory of elasticity. Linear
elastic element. Rod element. The beam element. Calculation of frame

structures. Flat triangular element. Flat quadrangular element. Practical
recommendations for the effective use ofFEM.

method of finite elements

/ KoMnoHeHTbr IIo Bt t tional Com ents6oiir,rHlfla KoMnoHerrreTa
KoHcrpyxqus 3neMeurrepinirl

MexaHt,ll(a 3reMeHToB
KoHcrpyKurafi

Mechanics of structural
elements

MCXAHI'KACbI
Cepnirrrainix reopurct{ (neri:ri cepnir'.rgi:rix reoprlxcrtnrlq renaey,'repi.

ra6arurarrrq uinyi, 4a6uxruaaap.[bl eceflrey.) co3btMrblJtblK Teop]tcbt
(co:ur'.rrrurr,rx xytriHiq rerL(eynepi. cepnirvahix-co3blMAblJI6l(ThlH rerle'
reqair reH,{eyi,xa:un ge+opMaunr), xhlJrxblrLrrurbl( Teopmcbl
(ae$opuaurunaxaruH geae.nepai( uoaeraepi, Ka:rblnrac(aH
xaurxurstutrd.
Teopru ynpyrocur (ocuoauue ypaexealrx,r:ur6 [nacruuoK,o6ofioqKI{),
Teopn, [Jracrr{rrHocru(lpaaueum nJlacrl{qecxoro cocrorHl-lr,ypaBHennr
y[pyro-flnacrr{qecroropaBHoBecl{r,[rocxar{ neSoprtlauru,). Teopru
norsyuecrn (uoaeru .aerlopunpyeruoro reJla,ycraHoBt.IBtuarcr nomytecrr).
Theory of elasticity (basic equations, bending of plates, shells), the theory of
ptasticity (the equations of the plastic state, the equations of elastic-plastic
equilibrium, ptane deformation,). Creep theory (models of a deformed body,

KfI TK
TIA KB
PD EC

,{eQopnaqltr,rauaruH Karrhl aeHerep

Mexanura 4eQopt'rt{pyeMoto rBep,[oro
TEJIA

Mechanics of deformable solids

MexaHltl(ac6l
38.

Koncrpyruur :,reuenrrepiniq
MexaHrl(acbr

MexaHul(a 3neMeHToB

xoucrpyxunii

Mechanics of structural
elements

I(apa[aitbrM xaHe rypaeri xyrreueueu, cmrfix.ulr,lK Tene-Te{.aix

xar,[afinn.qa xaHe luacrllHa,{arut xane r(a6r,I(rua"T apaa (epHeynep MeH

aeQopuauuanapau ecenrey a4icrepin4e xiqiuxe rir6ypuurut, aerpeler
Ta(rirJrap MeH xa6rtxualapart ecenreyaiH xarnrt oaicrepi xaHe onapablr(

6epixririx, (arrhrJrbrrbt MeH rypaKrbrlblrllu 6ara:rayattq o4icaava,ru6
neri:4epi
O6uue ueroarl pacqera roHKrrx [plMoyronLHblx , xpyrnHx rlracrl]Hol( ]l
o6oro.rex npu flpocroM I-t cJIoxHoM HarpyxeH !1, ycroBu{ crarr{ecxoro
paBHoBecrfi l{ Meroabr pacqerHorc onpeaeJleHm Ha[ptxeHuii ti geoopr"rauufi

B ruracrr{Hre n o6olo.rxe, a raxxe Mero,[.oJrorflqecxlte ocHoBLI pac'rerHotr

oueHKr{ rrx [poqHocr[, xecrKocrlt I{ ycroir'{I,IBocrl'I

General methods for calculating thin rectangular, circular plates and shells for
simple and complex loading, static equilibrium conditions and methods for
catculating stresses and deformations in a plate and a shell, and

methodological foundations for the estimated evaluation of their strength,

stiffness and sta

6nnacrr.rHarap MeH (a6bl Kurarap
Teopll,rcbr

Teopur rLnacrun n o6onover

Theoryof plates and shells

39.

TaH,ua / KoMnoHeHTbr no Bbl6o al Com nents6oiibrHtua KoMtloEerrre
I4MapaT rap MexaHr-r[acbr5 MexaHr.rxaHr,ru HETI3II MATEMATITKIL'II,I( MO&e,'IAepl; MexaHrKa

rHe urJ'l I Ltl(Ta[ tueru oecet]Te lHlrlS CAHAT,I(
Ecenrev MexaHltxacbl40. KfI I'K

KBn
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KN TK
NA KB
PD EC



PD EC BHqucnnren6Ha, MexaH[Ka

Computational mechanics

uerri-aftbrpblM,[,br( a,uicrep; uerri :reuearrep eaici.
Ocnoanr,re MareMar[LrecKlre Mo.{eJI}t Mexasr.rKr,r. O6:op paulrvnux
flpr6ltrxeHnux METo,qoB perxeHr-rn 3aaaq MexaHnxu. Meroaei nra.rux
Bo3MyrueH[il. Mem.qr,t uaatrx napaMsrpoB. r]r{creHr6re MeroAbr. KoHe.rHo-
pa3HocrHbre METo,qhr. MqroaxoneqHHx:JreMerrft)B.
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.

Mexarura coopyxeuui

Mechanics of constructions

41. KII TK
TIA KB
PD EC

Mexat Ka ecenrepin :eprreyAeri
caHAbr( oaicrep

qr-rcreHHHe Meroahl xccJreaoBaHrfl
3aaaq MexaH[Kl,

5 MexaxuraHbrrI nerilri l.rarer,,raruxaaun uo4er.{epi; Mexanr(a ecenrepitri4
apryp,'ri xyrrr<ran ureury aaicrepiue uory: canaur aaicrepl Lueni-
afiupbrM,u.brK aaicrep; ruerri :levexrrep eaici.
OcHosHbIe MareMarl{qecKxe MoaeJrlr MexaHflru{. O6:op pa ruqHhrx

rpn6,ruxeuxrx MeroaoB peueHu{ 3aaaq MexaHuKx. Mgroar,r uarux
Bo3MylueH[ii. Mem.&t vanrx [apaMsrpoB. qr-rcneanue Memlbt. KoHe.{Ho-
pir3HocrHHe Mem,{LI. McroaKoHe'rHr,rx3reMeEroB.
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.

I4Mapa'rrap MexaHnKacLr

Mexauuxa coopyxeuuI

Mechanics of constructions

Tauaay 6oftuuua xorrnouerrrep l(oynonenru nq pul6opy / Optional Components
42. I(yprunuaapaH SCAD xyieciH.[e

ecenTey

Pac'rer KoHcrpyKuuft B c[creMe SCAD

Construction calculations in SCAD
system

5 SCAD xere xererlAepis Hat<rbrtray. Eceflrey cxeMacbrH r<ypy. Haruxerepai
ra,raay, 6acran4u geperrep4i (yxarray. Heri:ri xsxe 6araua repHeylep.
Kyur neH T+?aKTbrnbrK yxriH Mo[ErH riperrepai rercepy. lllerri coHrur
3fleMeHr Mo,[eJ'rbnepiHne MynaeM xaraH ripicripy,rep.ai xo-n,nauy.

SCAD En, pactrera KoHcrpyKqu[. 3arpyxeuue pac.rerHoii cxeuH. AHa,r}I3
p*ynbraroB, aoKyMeHTrlpoBaHrie flcxo.qHLtx AaHHLlx. fnaBHbre

3KBrBarreHTHbre BaflprxeHllr. npoBepKa Hecyqetr cnoco6Hocrt-I no
nporrHocrr.r I,l ycroii.rl.rBocru. I4ctrorb3oBaHre xecrxl-rx BcraBox B

cTepxHeBbrx xoHeq Ho-3JreMeHTHbrx Moaejrrx.
SCAD for the calculation of structures. The loading of the design scheme.

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

I4Maparrap MexaHr(acLr

MexaHr.rxa coopyxeHllii

Mechanics of constructions

43 I(ypruruvaapau LIRA xyfi eciue
ecelrTey

Pac'{er xoHcrpyxur,rfi B cucreMeLlRA

Construction calculations in LIRA
system

LIRA xexe re:eurepia HaKTbInay. Ecenrey cxenacnn nypy" Haruxe,repai
ra,raay, 6acranrur aepeKrepai (yxarray. Herisri xene 6araua xepaey,rep.
Kyru neu rypa(rLrnbr( yuriu llofiux ripexrepai rexcepy. lllexri coqrur
?JreMeHr MoaeJrbtrepiuae uyraev rarat ripicripy,repai xoraauy.
LIRA .{nx pactrera KoHcrpyKqu[. 3arpyxeuae pac,rerHoii cxer'lH. Anaau:
pe3yJrbTaToB, .[oKyMeHTr.rpoBaH[e ncxoaHr,lx aaHHbrx. f,raaHrre Ll

3xB(BEIIreHTHbre HaflprxeHur. Ilpoaepxa Hecyuefi cloco6noctr rro

huaparrap uexaurxacrr

MexaH[Ka coopyxeHrrfi

Mechanics of conshuctions

O EHy 708-01-21 Karalor arlcuurlJllrH ro o6pa3oBarenbHofi nporpanue. llsgaxlle nropoe

Numerical methods for investigation of
problems ofmechanics

KN TK
NAKB
PD EC

KII TK
NA KB
PD EC
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[porrHocTl-t fl ycToiaqr.rBocrr-r. I4clo,'IL3oBaHr-re xecrl(lx BcTaBoK B

crepxHeBbtx KoHeqHo-3JIeMeHTHEIX MO.4errX.

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.

/ Kounoxeurrr no atr6oTa 6ofibrHUla KoMno lCom onents
MareMarI,IxarLIK aHaJll-I3

MaT eMarfl .{ec(xfi aHarl43

Mathematicalaralysis

MexaHrrKa yruil TeH3opnLIK TaJIJIay - 6yn MareMarIrKaIILI( ecemeynepai
(hrcKapryf a raHa eMec, (D[I3HKa,'rbl( ItY6LubIcTLIq KYpAeni reoMErpfi ,n[IK
KopiHiciH acbln rycipyre xane Qu:uxal6tK ofnapra uofttp,rauyra uy\|xiuaix
6eperiH uareuar[KanbI( aflnapar. Ycsnruran (ypcrbtll MaKcarbl -
[paKrr.rK:rjrbr( xYMHc aarILInapbIH TeBopnH (YHAbInbIrrapMeH MeHrepy,

MareMaTrffiajrLr( Jrorl-lxaHllq aeri:4epiueu, ouut( iurix.ae neHapaJ[bl(

6afi,raxurcrap ryprulcblHaH TaHhtcy.

Teu:opnu aHaJrro,qjt, MexaHI{Ka - ?To MareMar[t]ecrtfi annapar, xoropuft
IIOMOTaeT He TOJIbTO COXPaUIaTL MaTeMaTITqeCXUe BI'IXJIaAKI-1, HO I{ nO3BoJI{eT

orolBrrHyrb Ha BTopofi rrIIaH cJtoxHylo rcoMerpuqecK,'Io raprnHy

Qa:uuecroro ffilenu.a I-r KoHueHTpllpoBarbc, Ha caMoi (Dt 3[rlecKoii MLIcn[.

UenLIo flpeanaraeMoro xypca oBlaaeHlte HaBbIxaMIt [paKr[qecKofi pa6orLl c

TeH3OpHr,rMr,I BeJr[.rrrHaMfi,3HaKOMCTBO C OCHOBaMIi MareMarI'HeCXOfi roniKlr,
B ToM grlcJle l,l B xoHTel(cre MexnperMerHblx cB,r3efi.

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 lo incl connections.theln ofcontext interdisc

56n
xooK
EA KB
BD UC

TeH3oprErK aHarH3 xeHe
MATEMATIIKTIJIbIK JIOII,IKA

TeH3opHHfi aHanm I{ MareMarlqecriul
JtofriKa
Tensor analysis and mathematical logic

44

O IrHy 708-0I -21 Kara:ror Ar.rcqrIrnI'IH no o6pa3oBarenbHofi nporpanure. Zsaanue nropoe



45. EtI
xooK
EA KB
BD UC

MareMarHKarLr( [oruKa

MareMarrrqecKat rorlfl(a

Mathematical logic.

5 MareMarrrrarhrK (ucbrH flegi arur(arrbtK OyHKIItrrnap, afiTburlMAap KIrca66I,
fipearrKarrap Klrca6n xese onap,qErrl nHrepnperauwuapH rapayJrapbrHaH

rypagu. Mareuarlrxtult l( KucLIH raui uareuaruxa xeue un@opuarnra
nanaepiniq Myra,,riMiHitl (anblnracyblHa Ma{hl3bt epeKIxe. A,lre6paautq
crpyrTyparapAbrH tacurerrepiuex raHhtcrhlpHn, oJlapar,Ir{ 3eprrey
6arurrrapurven xeHe rbrnbtMr.I-3eprrey aaicrepiuer cryaenrrepai
TaHbrcTbtpy.
flpeaMer MareMaruqecKofi rorlrxH cocroHT lt3 r:raa Qyuxqlrfi [crrrHHocrtr,
Jrorr-rKrr BbrpaxeHl-rfi, cxeMH npeAaKaroB tr ltx rrHTeprlperaqnfi. Ilpe4uer
uareuarlrqecrofi Jror[(r-r BaxeH g.rr Qopuuporaru, [pefloaaBareJl
MareMar[Kr.r u ntQopuarrmu.flo3HaKoMl,ITL cryaeHToB c oco6eHHoctf,N1[

anre6parvecrr.rx cTyKTyp, rro3HaroMurL cryaeHToB c Ha[paBJreHLI{MI-r

accreAoBaHu[ u MeroIaMrr I-rccJIeAoBaHIrr.

The subject of mathematical logic consists ofthe heads of truth functions, the

logic of expressions, the predicate scheme and their interpretations. The

subiect 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.

MareuarrlxaruK aaarurg

MareMar[.{eclrrtr aHarlz3

Mathematicalanalysis

Kar[e.upa orlrpucuHAa (apacrblpbulAbt xeue 6exiri,rai
PaccMorpeHo u yrBepxaeHo Ha 3aceaaautt rat[eaprt
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