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Anre6pa
Anre6pa
Algebra

5 Eyn Kypqrbr oKbrn-yfipeHy 6apbrc6rH,(a cry.uerrrrep rpynlra; caKrHa; opic yFLIM6t,

xoMnnexc caHrap, Marpluanap, aHErKraybtrrrap, repi uarpuu4 faycc alici, Kpa-naep

oaici. Kenuyurcairrep yr6rM.[apbrMeH raHbrc6ln Merfepe,qi. Arunras 6iailt
TexHflKaHU( xeHe 0x3uraH6r{ ecenrepiu ureruyre. coHblMeH Karap 6ac(a
MareMarsrarLrK nonaepai oKrrn MeHfepyae (iDrer-

B npouecce rcyqeH r aatrHoro r<ypca o6yraroutaec, 3HaKoMrtrc{ c rtlxrtMr-t

ocHoBHLrMr,r noHrTllrM!t, Ka,( apynn4 kojr6uo, rroJre, roMIlrIekcHLIe ql-lcn4 Marpl-tuLl,

onpe,(erlrrerrx, o6parHac Nlarpnu4 Mcro,q faycca, npanuro Kpalrepa MHoroqrIeHLI.

flony,{eHH6t6 3HaHr, flptiMeHrrcTc, rn, peuesfl, TexHlqecKrx tt tlutu,recrux tagav,
a Tax xe anq 3ytreBua .upyrax MaTeMaT[qeckux ,uncuullnrtH.
[n the process of studying this course, students Iearn about such basic concepts of a

group, a ring, a field. complex numbers. Matrices, determinants, the inverse matrix,
matrix equations, the Causs method, Gramer's rule, polynomials. The acquired

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

Anre6paxaHe reoMETplfi Meroen
KlpcEr

lllkon6lIBrii kypc a,,r€6pbr,
feoMeTprrfi

The school cours€ ofalgebra and
geometry
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2 EII TK
EA KB
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MareMarl-lKarbt( Tanaay - |

Mareuaruqecxufi ana.nn: - |

Mathematical analysis - I

It flaHHirt viHaerrepi: vareMarfiKarH( Truuayarrr{ HcriraepiH ra6[rarrEr raHy.qbtR

epeKEc eaici pcriHAe Ma'reMarxKa rypanH rycinix xaaurmacrupy yuriH yfipery;
MareMarxKanu( Tyciuirrep lreu lro,Iteau,Ilepai}l oprarcrsrrus 6ily; norrrKa,rLr( otrnay
xelic a6crpaKrL! Marcvarvra,rr,r( o6lerri,repuex xyurrc icrey aaanLrnapHH Hrepy;
xorap6r MareMarr{KrnHr [raaeHugrriT ep6ueney, AnHHraH 6iniM aexHtlxtltrEtE xeHe

or.€uKasHl{ ecerrcpifl lucuyre, coHuMcH r(arap 6ac(a uateuarxxarux neruepai
oKHn Meifepyre Kaxfi.
Uenu.lncurnntlHbt: o6yuerae ocroealr uareMarrqec(oro aga,r]Ba,rllul

OopMBpoBaHx, npeasraarerrl, o MareMarure rax oco6oi{ Mcroae no:Ha}us
flplrpollBr; oco3Has[, o6uHoqtr MareMaruqecKux aoHrrH I, Mo.[eJ'reF:

nplo6pEreHx, HaBEt(oB rorlqccxoro MbIt[neHH, x oacpnpoBar{re c a6crparrnrun
MareMartqectrMu o6beKrzrMr,r; BocomaHre BHcoKofi MareMarHqec(ofi xynETypbr.

non)^reHHHe 38aflllx nprMcHflorc, rn peueHlr, TexHuqocKlrx Il rlu:nvecruo< :agar,
a Tar xe ,u, rr3yreHs, Ipyr}Ix MaTeMaTuqecKlx alrcuuruurl.
The objectives ofthe discipline: teaching the basics ofmathematical analysis to form
an idea ofmathematics as a special method ofcognition ofnatu.e; awarcness ofthe
commonality ofmathematical concepts and models; acquiring the skills oflogical
thinking and operating with abstiact mathematical objects; education ofhigh
mathematical culture. The knowledge gained is used to solve technical and physical
problems, as well as to study other mathematical disciplines.

lllxonbHbri xypc anre6pbr,
reoMeTpr- r, Haqar'ra aHaII-l3a

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

J EN
xooK
EA BK
BD UC

AHaIIlIrr.rKanblK reoMerpx,

AHaTHTI{qecKa, reoMsrpuri

Analltical geometry

5 (AHarrrrkaJr6rK rcH€ An0(DepeHura,r,&r rcoMsrpr{r,) noHiH o(y 6apucuF,qa 6apr&( 6ac(a
MaEMar xaruK xallc (oraaH6anu [eHAep.[i oKbrry,[6tr( xeri:i caluna.au. 6yn K]?cr6r oKHn-
yfipery 6apHcHHAa cryrerrrlp B€rcroprap, xoopaxHaranH( xyi€rep, xa3HKruKrf,l

rypncHripy, €kiHuri pcrri Kxc6rKrap MeH 6crrep, (Irc6rKrHKmp reoplrrcbr, 6crrep,qiE Heri3ri
r BapraHTrapH, 6ipiHuri ,c'Ha cxiHrui xEa.qparrH( oopManap, 6srri{ 6onHtl.aa.u Heri3ri
KncHKrap (ackMrrgno(arH{ r(,cHKruKrap, rtoA4HrnErd, 6crri{ irlKi reoMerpflrcu cllrKrH
axalrfiT (arBrK x€fi€ lHotDepetuta,Ltrn rtoMer?[rH6ru Heri3ri yruMAapHMeH Ta86rc6In,

Teop nrHK xefle KomaH6anH Mrcencncpai rueuy larn6rnapHH MeHrcpeai

npr H3] rcHxx trscurnr{tu (AlarKm'{ecka, fl aHo(tspeHuBar6Ha, reoMcrpuD
3aK,rq![rBagrcr oyHAal'.err 4n, H3] reHrr acex .apyrrix MareMarnq€cKsx H nprK,raJur6rx

tr cufiIn . B npou€ccc B3)AeHru aafiHoro K)?c4 o6fraroqHec, 3HaxoMxrc, c rgxsMn
ocHo!8uMB noHf,TxxMx aHanHtftq€cron n rxoo€p€HtlllanEHotr aeoMcrpn{ Kax Berlopu,
crcrEMH xoopAvHar, npco6plloB8tln luocxocrx, KpxB6re x noa€pxsocrl,t rmporo nopr,tt(4
rEopfifi (pr6mHEt, ocHoBrr6rc xHBapnarJrLr noaepxHocrc[, nep86rr H Emptu xaa,qp&xrrHHx

OopMu, rnarHHc rpHB6re saon6 noaepxfiocr (acrMrrfitqec(fie xpHBn3H6r, reo,[e3 qecKll€),

BHyrpeHHrx reoMerpru noB€pxHocTr, a Taro(e oBrla,q€BaloT raaHraMr peureHB, TeopeTuqecxxx

fi np{r,lalulBx 3alaq.
when studyinS thc disciplin€ "Analytical and diff€rential g€ometry" the foundation is laid fo. the

stldy of all othcr mathematical and applied disciplines. In the process of studying this course,
students get acquainted with such basic c-oncepts of analltic and differcntial gcometry as vectors,
coordinate syslcms, plan€ transformations, curv€s and second-ord€r surfac€s, curvature th€oai€s,
basic surface invariants, fiIst and s€cond quadratic forms, main curves along lhe surfac€
(asymptolic curvatures, geodesics), intemal geometry ofth€ surface, and also master the skills of
solving theoretical and applied Drobl€ms.

A.nre6pa xaae reouerpur,
MATCMATHKANbI( TAIIAAY

Algebra and Geometry,
Mathematical Analysis

2 ceMecrp / 2 ceMecrlrl Semester 2

XOO xorrrnorrenri / BY3oscxfli KoMrroHeET / University component

4 BN
xooK

Mexauaxara xipicne
BBeneHxe B MexaHflxy

Kipicne. Axc[oManap xaHe crarrKaHu{ seri:ni reopeManapbr MoMeHTTep

reopurcrr.Kyurrep xyfieciH 6ip ueHrpre (erripy, rene-re{airi. Hyrreriu,
MareuarrlraluK ralAay - I

MareN.raruqecxrit aHa,'r(r - I

(D EHy 708-01-21 Kara,ror Arlc{unJIHH ro o6pa3oBarerbHoit nporpauvre. I'ls.qaHV e nropoe

A.nre6pa, reouerpu.a xeae
aHanrl3 6acTaManapr,IHLIH

MexTen K)?cLr

Arre6pa u reouerpru,
MareMar[.recxt,t, aHarI{3
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rj/t rlK
BDI.(

lntroduction to mechanics ,qeHeHiH KapaflaiibrNr Ko3Farr brcrapbtH btI KrHeMar Kacbr. Karrbr ilcHcHirl
xa3brK Ko3rrl[6lc6r. Hyxreuiu xypae-ni ro-tra,rlrcr,r. (arrur ,teueuiu xyple,rH
KOira,'ll,tcLt-

BaeaeH e. Axcttomu r ocHoBHLIe reopeMbt craruxll;- MoMeHT clflbt,
TeopeMbr o flapax cr.ur: Yc,ronur paaHonec[, npocrpaHcrBeaso lr nlocxoi
cI.IcTeMbr cnJr; 3aAaHlre AgHxeHnr. Cxopocrb r.r ycKopeHHe rovru; Cropocrr
r..r ycKopeHne r xpnaonrnefiutrx Kooprl.rHarax; Cxopocru u ycxopexut
Toqex TBepAoro re:ra rJIf, pa3JrqHbtx rnrroB aBt{xeHl{r; CnoxeHtle
.[BnxeHfi ii TBepAor-o rena.
Introduction Axioms and basic theorems of statics: - Mornent ol force.
theorerns on pairs ol lortes; Equilibriurn conditions lbr spatial and tlat
systcrns of tbrces; Movernent task. Point speed and acceleration: Speed and
acceleration in cunilinear coordinates: The speed and acceleration points of
the solid for various types ofnrotion; The addition ol'motions ofa rigid body.

5 EII 'I'K

I;/'l KB
BD ET'

Malcuaruxa-rlrK rar;1a1 - 2

Maleuarsqccruii arra,ru.t - 2

Mathematical analysis - 2

s Eipueure airuualrr tlyuxquauuq ureri. EipHerue afiHLlMalu Syurqnanrr4
y3AiKci3.qiri. EipHeue a[HbrMa,lbl (DyHrur4rHbrr.( AaQt[epelqta.n.arru.
Aiirurn en,lec $yuxuflrnap. Ax0OepeHuraraux opuexrepneri
afiHbrManbuaplblH e:repyi. Bipueue afHLrMarbr r[yuxqnffft,rq axcrpeuyusr
EipHeue a xuuarur Qyxxum,rapauu reoMerpltrJrLrr( KoJlaaHbrnybr.
Bercropnrr4 {yHxqr{rnap. XoJraap. Eipaerue uurerpa,raap. K[cblKcbl3Lr(rbr
lrnrerpa,r. Opic reop[flcbrHbrH sneMeHrrepi. <Dypr,e 4arapu
flpege:r Qyuxur.u MHorxx lepeMeHHbrx. Henpepuraocrr r]yurqau uxornx
nepeuexHsrx. .(u$Qepexuupyeuocrr 0y"*ur.rr MHon{x nepeMeHHbrx.
HeraHrre rfyarqlrn. 3aueua nepeueanrx e 4ur[SepetqualtHsrx
BbrpaxeHusx. 3rcrpeuyu Qynrrlnra MHorflx [epeMeHHux. I-eougrpnqecxue
npnroxeHrx rlyuxul,tfi MHot]rx flepeMexnr,x. Berrop-QyHKu]it,r. PrAbr.
Kparxue nxrerpa,ru. Kplrso,ruaefixrrfi rHrerpal. 3leuexrlr reopnlr nola.
Prarr @ypre
Limit ofa function of several variables. Continuity ofa function of several
variables. Differentiability of a function of several variables. Implicit
functions. Change of variables in differential expressions. Extremum ofa
function ofseveral variables. Geometric applications of functions of several
variables. Vector functions. Rows. Multiple integrals. Curvilinear integral.
Elements of held theory. Fourier series

6 EII
)t((X)K

OII3nka
<Du:r ra

5 flenniq uaKcarur. Herirri epexelepai, :a44ap4u xene Qu:axa s4icrepiu

Mathematicalanalysis I

Mr tcMa tttklt.rr,rK ran.liN - I

Marcrrarxqcck ii afia.rHJ I

Mathematicalanalysis I

3cenecr /3cemecr / Semester 3
XOO xonnoxeHri / BY3oacrufi rounonenr / Universi
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tin tlK
BD LIC

Physics 6i,ry ueri:inae cry.aeHTTepailt a,revniH rrlrurlrx KopiHici Typa,lbl Ko3

KapacbrH KanbrfiTacrupy. Koci6a KH3Merri 6apbrcbru,qa nafina 6o,rarsrx
uace,re.nepliq ra6firtl rbt;lbrMr MeHiH aHHKray Ka6inerriniriH
Kiln br nTacTbr py
(e,rn ,ancuarurauu. Aarb cry.qeHTaM [ojHaHHrMu o HayqHoii KaprfiHe Mrrpa
Ha ocHoBe 3HaHu, ocHoaHbrx noJ'roxeHfifi. 3axoHoB r ueroaoa Qu:uxx.
npxMeHrrr, ocHoBHbre nolloxeHrfl. 3axoHr,r u Mero,[H Qx3xrlt B

no3HaBarenLHoi ,lterrerbHocrx. CQopurpoaarr cnoco6socru Bbrfl Brrrrl,
ecrecrBeHHoHayqHyrc cyuHocrb npo6neM, ao3xuKaloulltx B xoae
npo$ecc roua.r suoii,aerTe,r bHocrx.
The objectives of the discipline. To give students knowledge about the
scientific picture of the world on the basis of knowledge of the basic
provisions, laws and methods ofphysics, apply the basic provisions, laws and
methods ofphysics in cognitive activity. Form ability to identify
natural scientific essence ofthe problems arising in the course of professional
activity.

'7 tilt
)lt(X)K
b/t ul(
BD TJ('

fl ur$$cpcrrr gua;r;1r,rrq tclulc) ncp

fl ud$cporttru,mrl,rc ) nanrcrx,

DitGrential equalions

Eipinui perri xafi tflQr$epen(xa:rabtK reRAey,,lep. Xoraprr perri
AuOOepeHuua,'ubrK reHlleynep. Eipirui perri cbr3br(rbr AriQ$epeHuxarnbtt1
reru(eynep xyfieci. EKiHUri perri exi aiiH brMa,'r br,'r br aep6ec rybrHAbubt
nnooepeHuxan.{brK TeRleynep MeH oJrapra KoibutbtrbtH ueKaparblt(
ecerrTep.

O6rtxtjoseHarre ru$QepeHuna,rbHbre ypaBHeHHfl nepBoro flopflaxa.
,{rr!$epexuransrLre ypaBHeHlu BbtctuHx nopfl,(xoa. CNcreurr ruHeiHbtx
anQSepeaunarsuux ypaBHeHEfi nepBoro nopraxa,Ypaanexrr a .tacrBblx
npoH3Bo,trHbrx EToporo noprnKa c aByMf He3aBuc[MbtMl, nepeMeHHbtMtl l-t

KpaeBbre 3a,[aqu .{J'l, HHx.

Ordinary differential equations of the first order. Higher order differential
equations. Systems of linear differential equations of the fint order.Partial
differential equations of the second order with two independent variables and
boundary value problems for them

li 6
X( X)K
EA BK
BD UC

l eopttl.tt,tK veslttttra

l co|ct u,tccrul rtcrattttra

Ihcoretical mechanics

s X'1tic :trrrar rxacurra xipicrrc. Merarrrrxiuurx xl iie Koll iulbtcbtrrbllt
:r rtftlepeu ur rtrntr srN rcrulc)lrcpi. Kl ur xynrrcrr. lir ar. Krtrerrrxa,rrrr
lHepnrrHbt t1. Krrerr Na-:r brK rroNrcn rr i n o rrepl i rr pal sr reoperra. llan ur

leuelit cQepa,rutx xatte epxiu f(o3ri!-r\ ,'lrrra\tltNacrr. CoxKr,r rcoprrrcbr..
Ocuornoe ypaanexue .{HHaMtaKH Toqxll. 3a[aqlr .qHHaut,txt,r. TeopeMLr
.qHHaMHxH ToqKn. Heceo6ogxoe ganxeHre Teopeulr.{xxaunxx
Mareprq4bHofi cEcreuu. .{nxaunra coepuvecxoro t,I cBo6o.[Horo AB[xeHr,r,

lllxoarxrriq pcOu:rrua
\ lt \ttl lt

School course in Phvsics and
Chemistrv

Ma'r crra turiLrr-r r< la.lta) - 2
lvl a rcrr aru ! cc r.( r il arra,nu 2

N4athematicalanalvsis f

Ma tcrtat IriLrr,rrrrr-tar - l
lVlar crra rtt.recrrii arrilru'r f
Mathematical analysis 2

O EHy 708-01-21 Kara,lor 4HcrlunnaH no o6pa3oBarelrhHoii fiporpaMMe. h3AaHHe Bropoe



rseploro rena. Teopn yAapa. The basic equation of the dynarnics ofa point
Tasks dyrarnics; Point dynamics theorems. Not free movernent ofthe
Theorern ofthe dynarnics ofthe material system. Dynamics ofspherical and
free motion oI! rigid body. Shock theory.

bl
x( x )l(
b/l rI ri
uDr.(

ArriuraT 6crr arle6par6lrt call.,lr,lK
.r,'ricrcpi

9lc.;tcttttt tc ucto,lu atralrula r
urrc6pr,r

Calculation metl'rods analysis and
algebra

By,r [eH cryaeHTTepai aHi ]tr3 6eH arre6paHbrH caHArrK s.uicrepixiu.
npaxrflxzrnbrK ecenrep.4i rxbrrapy.[blt{ aManAapbr Hr.{repyle, KapanailbtM
Marer\raruK:Lrr,rx niruinaaepai XSEK-aa Kaxerri caH.[ur( e4icrepgi
Kor,(aHy.abr yiiperyre 6arsnrarraH.
,(anuar qucqun,runa HanpameHa Ha o6yqeH[e cryAeHToB ocHoBHr,tM

roHrrllffM x flneflM {xcJreHHbtx Mero,{oB arre6pbr u aua,ru:a. npuoOperenue
llMtl HaBbTKOB petlleHI' rrpaKTlqecKux 3a,4aq. ucnolb3oBaH[e Tex uJrrr nHbrx
eucJreHHbrx MeroAbl M, peanrr3aux[ Ha tlSBM npocreiiuux
uateltatl qecrux mone,reii.
This discipline is aimed at teaching students the basic concepts and ideas of
numerical methods ol algebra and analysis, their acquisition of skills in
solving practical problems, the use ofvarious numerical methods for the
implementation on the PC of the simplest mathematical models.

IO xti 1 K
(x)r,l Ku
CCD EC

Kocittrep,rix Neuc 6u:rrec

llpclnpu uuuare,rlc rBo r 6rr3Hec

Entrepreneurship and business

5

MareMarx Ka,1hl( Ta[,[ay
xeHe iulre6pa

Mathematical analysis and
algebra

MaTeNla'Ix.recl(,lii aHilr]u: u
aJrle6pa

4 cemecr /4 ceuec / Semester 4
7rl(OO rounouenri / BY3oscxfifixolrnoneur / Universi nt

Teopur,rrr6. rbr,'rbrMr xaHe nparrxKanbr( 6iniM apKbr,'rLr (KecinKeprix x:re
6urnec) neHi cry.qeHTrepre 6u:uec xocnap xacayra, oHbt yilrru4acrrrpyra
xeue xypriryre uyr.rxiHaix 6epegi. CoHrrMeH (arap, KecinxepJ'lix (bt3Mer
Nyiieciuae HaKTr,r xoHe rybrH.uaiiTr,rH MecenenepAi ueuy yutiH KyKbr(brrblK,
fxoHoMltKanhr(. 6acrapy ueH y[brMAacrbrpyMace,rerpiu ueuryaiH rsr.nurulr
nepaxruxa,ru6 oillray xyfieciH K:rn bl oracrbrp4{Lr.
.II,t.tcunn,runa <flpeanpruuuare.nrcrso r 6urHecn yepe3 Teoperrqecxue!
HayqHbte r{ flpaKTxqecrr-{e 3HaHIL no3BoJlt r c$oplrupoaarr y cryAeHToB
roroBHocrh K npertrprrHr-.rMarear,cKofi aerrenbHocrll Lt K opraHfi3arlull
6urneca. fiacuun,rltHa npe,[craBJrrer co6oi clcreuarn:au[rc HopMarr,tBHo-
npaBoBr,rx, SKoHoMl{qecKl-lx. opraHu3aqxoHHo-y[paBJIeHqecKr{x luanufi lo
BonpocaM craHoBJreHrrr, BeAeHu, npe.4npuHnMareJrr,crBa u 6uruec4
Koropbte craHyr ocHoBoii.un{ pa3B[Tx, flpe,unpxHfiMarenbcKot-o Mr,[rrJreHr,I{

nn, peueHr't, xoHKpel Hbrx ja,qa'r H neJroBbtx c Tyauxil.
The discipline "Entrepreneurship and business" through theoretical,

scientiltc and practical knowledge will allow students to form readiness for
entrepreneurship and for business organization. Discipline is the

stematization of economlc.

O EHy 708-01-21 Kararor lucuunnlrH rro o6pa3oBarenr,Hoii nporpaM[4e. [43AaHt{e Bropoe
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knowledge on the formation, management of business and business, which
will become the basis for the development of entrepreneurial thinking to

specific problems and business situationssolve
ll )K6II 'fK

(xul Krl
GCD EC

fuxanu xatrsrpy

foxanr-r Narrrupy-

RukhaniZhangyru

5 En6acsr H. Ha:ap6aesrsr4 (Eonattta(t1a 6araap: pyxanu xa(rbrpy)
6araap,raua,rrrr Ma(aracbrHAa KoFaMHbtH pyxaux aaMybrHbt(
6acuru4rr6rapsr afiKbrH.la,'rbrfl, 6araap 6epirni. PyxaHx xaHrbrpy.{br xele,'l
xy3ere acbrpy Mia.[eri Koiibuabr.(a:ipri :auanulr4 ra,ra6rrna ceftxec xoralr
AaMybIHbrH ipre,ri (aruAacrrHrr( 6ipi xacrapAblq 6i-rriure, nparMarfi3Mre.
6ecexere (a6irerri,rixre.4eres yurur,rslc 6o.nylr Kaxer.EiniM aryubt,'lap.qbrH
3epaeci MeH caHacbrHr,rq aubrKTr,tFbr - pyxaHx xanrbrpy.[br rliuai xyrere
acrrpyruH 6acrsr ruaprr,r 6o,rlrn ra6lma4u.
B nporpauuHoii crarre f,raaur rocyAapcrBa "B:r,rr.a s 6yayuree:
MoAepH[3au[, o6ulecrBeHHoro co3Hanrr" [.r3JIoxeHLI opr.{eHT[pbt

AyxoBHoro pa3Burrrfl nauero o6ulectga. flocraBreHa :ala'ra onepexaouefi
MorepHr.{3au[H o6uecrgensoro co3HaHur. B yclosnrx coBpeMeHHoii
peanbHocrl4, $yr4auerra,rruul,r flpl,tHuxnoM pa3Brrxr o6urecrBa ao,'rxHo
cTaTb cTpeMJreHxe MoJloIexn K 3HaHr-tro! x npaIMaTx3My, K

rourypenrocnocoOuocrt. Bocnpur.{M'Il-lBocrb l,l orxpbrrocrr, co3HaH,
o6y,{atou.lrlxc, rraBHoe ycJroBue l$QexruBHoii peaJru3auxfl
Mo.[epHu3au x o6ulecrreHuoro co:tannn.
The program article of the Head of State (Course towards the future:
modemization of Kazakhstan's identity) set out the agenda for the coming
years 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 ellective
implementation of modemization of public consciousness

)KEN/TK
oo,[/KB
GCD/EC

I lur[p;ru 6 rexuotrorrr,rapaur
carranap 6ofit turua lo"rlany
Ila$ponrre rexuololul no
oTpacr'rrM IIpfi MeHeHu,
Digital technologies by branches of
application

5 [Ieu ro,raauy cara:raphr 6oiisrHura (P <l {ut}prsl< Ka:a(cran> Melr,rexerrix
6araap,ravacsru ea4ipy xare xy3ere acbrpynbr{ xe:e4aepiu, lneKrpoHAr,r(
rur3Merrep.4i xopceryAi( utr{Dp,lblK n,rarSopuarapsru, eprypli xaci6u
ca,'Ianap 6ofiblHrxa qu$plsrr rexto,rorxrnapAbt eHaipy, xo,raauy xor,lAapbtH

Kapacrbrpaahr.
.{ucutn,rnua paccMarpuaaer lranbt BHeapeHI-{, t{ pezlnlr3arrxrr
focyaapcrsexHoii rporpaMMbr PK <llrSpoaoi Ka:axcran>r. ux$poBbre
n,'larQopMbr or(a3aHr{, 3retrpoHHhrx yc,ryr, ctroco6hr BHeApeHlx rr

xcfloJrb3oBaaufl qr$poatrx rexHo,'rorfifi B pa3rHtlHbtx lpo$eccuoHa,rlulrx
06,,racrflx.

AK'I'
HK'I'
lcT
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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.

l3 xt; 't t(
( x )/l Kll
CCD E('

Cbr6aiiJac i{(c\!KopJlhtKK! (apcLt
\t J,'lc, t ll c r

n rr rrKolp\ Illho rra, q -rb l)'na
Arlti-corruption culture

,(ucunurxa <AurxKoppynulroHHas Kynbrypa) HanpaBJreHa Ha t,t3yqeHtre
aHTuKoppyntl oHHbrx HopM ArrHaI]paB,'leHLt, ((EcrecrBeHHbre Hayxu.
MareMarfiKa u crartcrlrKa)). Paccuarpuaarcrcr Bce HopMarfiBHbre axrbt
peryrupyroque 6uor'ror[qecKrre r cMexeHHbre uayrur,a c$epe orpyxarcuefi
cpearra a cQepe $fl3[qecxux r{ xr.rMrlqecxlx HayK. a raK xe c$epe
MaTeMaTUKri q c'f tf uc'f ttKvt.

<Cu6aiilac xevropJrbr((a Kapcbr MeaeHxer)) neHi (XaparburbrcraHy
rbrnbrMAaphr, MareMarnKa xeHe crarucrura> 6arsltbt 6oiibtHUra cbr6aiinac
xeMKopnbrKKa (apcbr HopMarapabr 3epaeneyre 6arbtrra,rran. Buo,rorun,rtrK
xene ca6aKrac rsltbtMtrap. KopuaraH opra caracbtHna xaHe 0u3trKa-
xr.IMIrrr'rH( fbrr,rbrMnap canacbrHAa. coHraii-aK MareMaruxa xeHe cmrucrHXa
czuacbrH,[arbr 6ap,rsrr uoptr,tar uar ix arri,rep Kapacrbrpbtrarbt.
The discipline "Anti-corruption culture" is aimed at studying the anti-
corruption norms for the direction "Natural sciences, mathematics and
statistics". All regulatory acts goveming biological and related sciences, in
the field of the environment and in the field ofphysical and chemical
sciences. as well as the field of mathematics and statistics are considered.

xE tK
(x)/l Krl
CCD EC

lckcpr p ].opxka
flerroniLl puropura
llusi ncss rhctoric

5 Kypc Keci6rr-raxipu6erix 6arlnra KypacrbrpbtrFaH. OHur oxy apxrmsr
xaci6t,t MaHbr3Abl xarAai,rapla p ropHKirJtbt 6ic-aperer rexHoltor]trcbrH
xrepy Ko3lenreH. 6i,Tiu a,ryrusrnaparrq co:tAix 6iniuailririu aprtrpy, ruirv4i
icrep.nir raprru-r<arbrHac (alr{!a,rapbt! xyprzrnabtH,4a coii,reyaiq y,ruuasr
stKna.n eryix (aMTI..ITLIH Herirri Qaxroprap uen yaepicrepi. ueueg MeH

ayilr'trop[, brHTr,rMa(TacybrHbrH OopManapbr MeH Kypiuraapbt rypanu 6i,riu
a-ny K) pc rbrH vixaerrepiHe xipeai.
Kypc lnreer nporfeccuoua,rrno-npaxTxqecKyro nanpanreuuocrl. Ero

u3ygeHr-re npe,[norarael oBJraAeHxe rexHojlofflefi pxropx,tecKoii
aerreJrbHocru B npoQeccloHanbHo 3Haq]rMbrx crlTyauflrx. B :agaua rypca
BxoAlrr noBbrureHtre pe.]eBoii o6pa3oBaHHocrx o6yvalouuxcr,
npuo6pererre tnasti o nprrHu[nax :$Sexrnauoro 1enoBoro o6ueHxr,
ocHoBHr,lx $axropax x fipoueccix, oOecneqlrearour.rx ycleuHoe
Bo3AeiicrBue [y6,'ru.rHoi peqfi Ha cry[arenefi, Sopuax u cpetcrBax
B3ar.rMo,4eiicrBr,r, oparopa u ayar,rropnl{.
The course has a professional orientation. His study involves mastering the
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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 and the audience

15 };TI
xooK
E,tt BK
BD UC

MaI C:vlat HKaltLtK CIatnc't Ka
'l c()px, Bclto, llrocrcii
valcMilt rtecKot cl atruc].u(a
Probability theory
mathematical statistics

and

blrruua,rarrKrap reopurcbr-o,r xe3aeiicot( gy6rurucraparrrt :at14btnbrKTapblH
(xe:qeiicor o(llrar'rap! Ke3.{eiico( tUaMirnap. onapAbrH Kacr,rerrepi xJHe
onapra KoJ'rnaHarblH aManaap) yipereriH uareuaruxaurrH 6o.nivi.
blxrrvaraurrrap reoprcbtHbtn anicrepi )KoHoMllxana. yvirrep
TeoplrcblHna, a(napaTTap TeopfircbrHAa, MaccaJtbfi( Kbl3MeTTep
reopxrcbrHla! ueruiuAep Ka6br,'lAay reopurcbrHAa! $a:uraaa, MexaHtrKaAa
xeHe Ie 6ac(a Aa IIeHIepIe xeqiueH ro,raaulrraasr. bl4ruuar4rr6rap
Teop[,lcbr e: re:eriane xoclapnay MeH oH.[ipicri yiibrM,qacrbrpy
6aprrcrru4a, MexaH KarbrK ypaicrepai Tanaay 6apbrcbruna xese r.6
KonAaHbt,'larblH.qaii MareMarrrxalrbtt( crarr.tcrH KaH bt{ ueririuae xarttp.
Teopur eeporruocreii 3To pa3,[en MareMarflx]r, x3yla]oulufi
3aKoHoMepHocrrl cryqaiiHbrx raleHrfi (c,ryvaiiubte co6brrr.u. cnyqaiiHbte
BeJluqxHbr, rlx cBoiicrBa u orrepauxx HaI Ht,tMx).Mero,qhr reopfir
BepoflTHocreii urr,IpoKo ucloJtb3yrorcr B 3KoHoMl{Ke, B Teopurr HalexHocrll.
reopuu uu$opuauxx. reopuri MaccoBoro o6cryxxBaH[fl, B reopru
rrpllHrru, peruenrft, a $u:rxe. MexaH[Ke tt ap. rflcugnrrHax. Teopur
BepoflTHocrei, rexrr B ocHoBe MareMarx'lecxoii crarlcrxKu, Koropiul. B

cBoro ogepelb! xcnonb3yeTc, flpx trJraHrrpoBaH[x x opfaHu3auxx
npon3BoncTBa, npa aHzlnx3e MexaHl-lqecKl,x npoueccoB" r.{ T,a
Probability theory is a branch of mathematics that studi€s the laws ofrandom
phenomena (random events, random variables, their properties and operations
on thern). Probability theory methods are widely used in economics,
reliability theory, information theory, queuing theory, and decision theory, in
physics, mechanics and other disciplines. Probability theory is the basis of
mathematical statistics, which, in tum, is used in the planning and

on of in the anal ofmechanical etc.

l(r [i t](
6T ITB

BD EC

I{oNlll,lcKc'li aii l,rNra]r,Lrap
tlr rrrrturcr,rrrr,rrl r'copnlcr,r

IcopHr tlr rrrrlrii t(oNtrr. rcKq ,t\
\lc lltn\

Egr nax cryaeHrrepre KoMnnexcrbl ai1ur,rruarur rfyuruurcrrusrq Helitrrepir.
KoMrr,treKcrbr aiAHblMa,,rbr SynxuurxsrH lHTerpar!ay a4icrepiu. Karbtrrrbr
xare,rlopaH Karaprapbr rypanbr ryciHixrepiH yiiperyre 6aftrrra,rrau.
A,ruuraa 6i,riu rexnuranrrq xete QIr3[KaHbrrl ecerrrepin rueutyre, coarruen

Matclta ttxattlrK rotr,,lur - 2
MarcMar .rccknii arru.tHl 2

Mathematicalanalysis 2

Maleuarura:tltK ra,Llar - 2
Marc\ralx,rco(xii urra,ru t 2

Mathematicalanalysis 2

Ta rua 6oIslnItra K]oMtroHerme / KoMnouexrH no ssr6 to tionalCom on€nts
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Theory of f unctions of cornplex
variables

(aTap 6ac(a MaTeMaTI-lKaJrbrK noHAepAi orrrn ueHrepyre KaNer
,[aHua.n gacqlrruuHa HanpaBJleHa Ha o6yvexue cryaerroB ocHoBaM
tlynxqnn roururexcHoro flepeMeHHoro, npueMaM nHrerp[poBaHr.r, oyHKu}lu
r(oMrureKcHoro nepeMeHHoro, rroHrTrrfi BHqcTa ra prAa JIopaHa. flony'{eHHLre
3HaHru npnMeHrlorcr an, peueHrl, TexHrrqecxt-tx t{ Qr,r3uqecxflx 3a.qaq, a
TaI( xe An, r{3yqeHrfi apyrux MaTeMaTr{qecxffx ar,rcu[rurrrH.
'Ihis discipline is airned at teaching students the basics ofthe function ofa
cornplex variable, the rnethods of integrating the t'unction of a 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.

t7 l-, ' (
l;/l KI]
BD EC

l4 rlrelpalr.!r,r K rqr,ile) "rcp

H[r c|pa]l!,Ilr,rc vpuBHcH x,

Integral Equations

l <Dyuxuun,rap. Baprauur,lap ece6iHit1 t1apafiaiirru ece6i. Hurerpalasrt
reHJley,rep reopurcbr rypanbr xarnbt ua,riverrep. @pearo,rru reopurcbt.
flgpo,rapst orMMerprrsnbr re{Aey;tep. ClHry,rrp,rur lHrerpafltrhlK
Te(neynep. Csr:urKrur eMec HHTerpai,qbrK TeruteyJrep
@yrxuuouarur. flpocreiriuan jatrala Bapua[HoHHoro tc,llc,reslr. O6u]ue
cBeneHxfl reopxu HHTerparbHbrx ypaBHeHxii. Teopur @pearo,rrua.
Ypaaueuur c crtMMerpxrrHbrMu r,qpa]\4x. Clnry,rrpurre xHTerpalbHbte
ypaBHeHxr. He,ruuei Hsre xHTerpar,rbHbre ypaBHeH,
Functionals. The sirnplest problern of the calculus of variations. General
information on the theory of integral equations. Fredholrn's theory. Equarions
with synmetric kemels. Singular integral equations. Nonlinear integral
equations

t8 Kll1K
Ilr,l Kri
PD EC

Kottc lpl xrlln.reuctl rlcpirrirt

N'lcxarrnxa r-reucr ros
I<orrcIp!r(lurii

Mechanics of elements of
constructions

NtcxilIltkacBI
5 Mexanuxa :ueveurrepiuirl KoHcrpyKurr{cr,rHAa cbtprKbt xyKTeMenep

KypbrJ'rbrc a,revertrepiu ryhrHraiiTbtH iurri ryurep uen aeOoplrauur
aHbrKTay YrxiH, oH,4a o(brraH anicTepi Kaxer-ri Kyrx. KaTaHnbtK xaHe

ryparrsurrr yLriu x,ypbtnbtMltbtK xHxenep,rix ecenrey,lepli xyprijy
Mexautxa rJreMeHToB xoHcrpyKut4x H3ygarorc, MeroAbt onpeleJreHx,
BHyrpeHHnx ycu,ruii n .{e+opMauxii. BolHuKaoruux B fJleMeHTax
roxcrpyrUrfi rIoA Aei:icTBHeM BHe[rBr{x Har-py3or( ueo6xo4tl,rsrx 4.nr
rrpoBeIeHn, tIHxeHepHLrx pacqeroB roacrpyxunii Ha rrpo,tHocrb. xecrt(ocrb
H YcToiitflrBocrb.
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

for strength, rigidity and stabilitycalculations
19 KII I'K

rrll Krl
Mir'lcp,ru-r. tap ric'. tcl)r'ici Mexanrrra ;reveHrrepinix KoHcrpyKtrxrcblH.lla c6rprKbt xyKTeNtcnep

Ma lcrta I uruttt,tK la:t,Iar - 2
Marclrulu,rccr.iuii arru:rr: 2

Mathernaticalanalysis 2

'l eopHr.rrErK MexaltuKa
Tettpcrnrcorar ncxarrnra
Theoretical mechanics

'l'copr*rrrrq uexarruxa

O EHy 708-01-21 Kararor lHcqannuH rto o6pi[oBarenbHo rporpaM[,re. l43AaHr.ie Bropoe
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PD E(' (irtrpolrn,rcrrac va lcpuit.ron

Strength of materials

Kypbrnbrc ?reMeHTTepiH rybrHAai:irbrH iuri xyurep MeH Ae(bopMauu,
aHbrKTay yuiH. or.[a o(brraH aaicrepi naNerri Kyrx. KarattlbtK xeHe
r \ paK r brn br K \ rxi H K-\ pbubtvnbtr( xHxcHepJr iK ecen re) neptri x\ pri3\
Mexauura f,.teMeHToB KoHcrpyxul4tl rjjy,Jaorc, Merorbr onpe,[eJleH,
BHyrpeHHrlx yctlli:i u ,qedopMau ii. Bo3HrKarcultt\ B lreMeHTax
xoucrpyxuuii flon ,qeiicrBreNt BHeuHIlx Harpy3ox reo6xontusrx nnr
npoBeAeHx, fi HxeHepHblx pac'leroB xoucrpyruuii Ha npoqHocrb. xecrxocrb
u ycroiirruBocrb
The mechanics of structural elements detennining intemal forces and
defbnnations arising in the elernents of structulrs under the action of extemal
loads are studied, which is necessary for carrying out structural engineering
calculations lor strength, rigidity and stability

20 lilr r1(
ll/l Kr]
PD L(

Cyiir,rKlap Me H t a3,,tap Mcxa kac6t

Mcxarrrra Nullroclri u ra:a

Mechanics of fluid and gases

Cyiirrrrrrr xaHe ra3 MexaHlrxacbrHhr( 3aE[apbl. y3niKci3aix runore;acu.
uaea,r,qur cyfiurttrsrx r'loae,ri. 6ip e,rruevai llrea,,l ra3 yrrilepi. Haare-Croxc
re{qeyi" Prandtl reuaeyi. ruapocrar Ka. reHleynep. yraixci:air. Ko3FaLnhrc

xSHe lHepfeT Kajrbr}( Te(neyrep.
!,arxeuue xlrAKtix u raroo6pa:Hsrx cpe1. y.4apHbte Bor,lHbt. 3axoHbt
MexaHIJKn xl4.qKocru x ra3a. runore3br c[lJrotflHocrrr. Moae,tb rrea_qbHoii
xrlaxocrl.r" Nloaerb onHoMepHoro llaeaflbHot-o ra:a. ypaeueuue [.laaue-
Croxca. YpasHexre [IpasArlr. rrlpocrartrKa. ypaBHeHx, paBHoBecxr.
ypaBHeHfi, Hepa3pbrBHocTI. aBIxeH , 11 fHepfxH.
The motion of liquid and gaseous rnedia, shock waves, the basic laws of fluid
and gas mechanics, the hlpothesis of continuity, the ideal fluid rnodel, the
one-dirnensional ideal gas rnodel, the Navier-Stokes equation, the Prandtl
equation, hydrostatics, the equilibrium equations. the continuity, rnotion and
energy equations.

2t I itlo, Ltit,a\lltKt ta! Lt call-LtK
o:ticrcp

Ll c,tc t,tc \rc Io;tr,r r'!to.tli a\lIKu

Numerical methods of gas
dynamics

5 f a: trusau uracura,aarbr reueyrepnill ryp,repi.,lan,rac rerueyixi H canaurx
ueruivi. Exiuui,riK arbtHnap yuiu flyaccoH reuaeyi. Haaue-Crorc re{aeyi.
Tenaey,repairl auaeprenrri rypi. Mole,ruair relueynep. [4uaucuuArir
TacbrMar,rtray reHreyiHiH ueuivi. Cxelra,rurK TyrKbtpJrbrK. Currsrt<rtr evecrix
uace,reci. [IJexri aiiurpuaruur,rur6rap agiciHi4 treni. {ucxperu:auur H sr

rexcepy, AfinlrH xaHe xacbrpbtH cxeMalrap. Ta:a,ray aaici. Kypy :aici.
Tyrtsrp cyiirrrtruKrbllt Ko3raJrbrc reuaey,repi. Peiiso,rrnc re(ne),tepi.
Typ6y,reHrrir Keprey,rep. Typ6yneHTri ryrKbrpnbrKrbrH y,rri,repi.
Typ6y,reHrri cyi:isrrrurx Ko3rartbtcblHbtrl retael,repiH ueurl,aix 6acra
raciraepi
Tunur ypaanenuii B rasoBoil axHaMxKe. 9nc,rensoe peueHxe ypaBHeHx,

Theoretical mechanics

'l eoprrt,ru6 uexaruxa
Teopetu.leoxaa vexarrur<a
Theoretical mechanics

'l copxrjrr,rK r\rexaHfi Ka.

I \ 1 llc opt ll \rc\llmircr)r

lc()pcl tl'tccKil, \lc\anH r(ii.

Mc\N HKI c .rorflI()ii cl)c. U,l

Theoretical rnechanics.
( ontinuurr mechanics
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,rlan,raca. Ypaareutre Iyaccora .q]'r, BTop]t,tHbt\ re.reHuir. Ypaoaexrre
Hasue-Crorca. [raepreHrlar tlopnra yparnerrrii. Mo.ue,rusure ypaBHeHnr.
PeueHtte ypaaaenflr HeBr3xoro nepeHoca. CxeMHag arlrocru. flpo6lerua
He,"r rneii Hocrr. Cyuecrao Meroaa KoHeqHbrx pa:rocreii. [Ipoaepra
I[rcKperl]aurr]r. qBHHe l HerBHbte c\eMbt. Mero,u nporouxu. Meroa
ycraHoBfleHllr. YpaaHeutrr nBxxeHl, gglrofi xrrnxocrl. YpaaHeHur
PeriHonbtca. Typ6v,reuruure HanprxeHnr. Mo.ae,ru ryp6yneHrHoii
Brlxocru. Apyrue norxonbr K peueHHrc ypaBHeHxr'i Typ6yreHTHoro
rlBtlXeH11' ?t(r4AKOCTtl

Types of equations in gas dynarnics. Nurnerical solution of the Laplace
equatiou. Poisson equation lbr secondary flows. Navier-Stokes equation.
Divergent l'onn of equations. Model cquations. Solution of the inviscid
transport equation. Schematic viscosity. The problem of non-linearity. The
essence ofthe method of finite differences. Discrerization check. Explicit and
implicit schernes. Sweep rnethod. Establishrnenr method. Equations of
motion ol a viscous fluid. Reynolds equations. Turbulent stresses. Models of
turbulent viscosity. Other approaches to solving the equations of turbulent
fluid rnotion

KIIIK
,rl KI)

PD I]C

Kapcu,racy xoue xttn) 6cpiny
TC!pHrCLr
'l eopne cortpotlnlteHur a

TCnroIIepeilaqu
Theory of resistance and heat
transfer

) Eyn naH cry,aerrrepre ra:uap MeH cyfibrKrLr(rap.qarbr Kapcbmbr( [eH xlrlry
6epyain Heri:ri rycixirrepiH 6epeai. TyrKsrp xaHe xsrny orxi3riul
cyfiHKrbrKrHH Heri3ri reHAeynepi xelripinrex. TertqeyrepAi rueury yurix
Kporro xane Mn:ec afiHLlManbmapbr 6epi,rren. Haare-Croxc re44eynepiHit{
o3iHAix y(cac ueuiuaepi ycuuurran.
.{auuar gacqurrnnHa aaer cry.qeHTaM ocHoBHbte noHrr}t, cotrporr.rBJreHr,{, t{

Tenronepeaaqfl B ra3e r x[,qKocrrx. flprsonrrcr ocHoEHbte ypaBHeHn,
nr:rofi u renrlonpoBo,[Hofi xt-llKocru..[,nr peutenur ypaBHeHxi npt-tBolrrc,
nepeMeHHbre KpoKKo x Mx3eca. [Ipr.rBoAflTc, aBToMoAe]'rbHbte peueHIl,
ypaBHeHHfi Haase-Croxca.
This discipline gives students the basic concepts ofresistance and heat
transfer in gas and liquids. The basic equations ofa viscous and heat-
conducting fluid arc given. To solve the equations, the Crocco and Mises
variables are given. Self-similar solutions ofthe Navier-Stokes equations are
prcsented.

l3 K 1K
I,r[ KB
PD EC

Xsr,ry xaue uacca a,ruacv
Teopfi{cbr
Teopur renro- x Maccoo6veua

5 Eyl nan cryaenrrepre cyiH( neH KarrH Ka6upra, ra: 6ex rarru ra6upra
apacbrHAarbr, coHllafi-ar exi opraxul uexapacbr(Aa xbtny MeH Macca

5 celrect /5 cerrec / Semester 5
Taula ooll1,tfl Iua KoltIloHeTTTe / Kolrnonen ru rro a to nsl Com ts

'l coprin.rr,rK rrcurrnxa
Mu-r cpr.rir-r,1ap;1r,rrt uc\ultltKact,t

'l copct tt,tccru rrcrlrruxa
(irtrpo rut ntctt ttc ltarcprrn,rol

Theoretical mechanics
Strengtholhaterials

'I'eoplll;tbtK ircxaHHKa
Marepxan,lap,tr,ttl vcxalt tKacbr
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Theory of heat and mass ransfer anMacyAbr{ Heri3ri rycinirrepir y peryre 6arbrrranmH. )I(rrny erxi:riurix
xaue,au$$y:nr rypanH yruMrap KeJrripinrex. ,{nr[r[y:ux uer <Dypre -
xrmy erxi:riurrirriH cxnarraua.napuHa apHanraH Telueynep.
,[arna.r gucuanraHa HanpaBneHa Ha o6y.reHre cryaerroB ocHoBHbrM
noHrrurM tenlo- u uaccoo6lreHa vexny xxnKocrbro H TBepnoii creHKoii.
MexAy ra3oM x rBepAoii creHKoii, a raKxe Ha rpaHl.tue Mexry ltByM,
cpeaaMr.r.,(aorcr norrrnr renJ'rofipoBo.qHocrn I lrt[$y:at. Ypaaueutr
@ura arr onrcasur aa$r[y:ut u @ypse - ren,ronpoBoaHocr[r.
This discipline is aimed at teaching students the basic concepts of heat and
mass transfer between a liquid and a solid wall, between gas and a solid wall,
as well as on the border betw€on two media. The concepts of thermal
conductivity and difhrsion are given. Fick equations for describing diffusion
and Fourier - thermal conducti

24 b tK
B,rl Kll
BD EC

Xaanu xuvr
O6[a, xuMlrr
General chemistry

5 Cry,aeHrri Herisri xnMUfir,rK peaxuHrJrap,ahr opbtHrayra-xtrMxr,'rr,rK
peaxuBrnaplblH TepMo,[HHaMuxaIblK cHnaTTaMarapbtH xeHe 3aTTap,[btr(
rene-reHaix KoHueHT pauntcbtH anrrrrayra.terirri xltMr-rf,Jtr,tK 3aHlapAbl
(on,4aHyfa. TepMonHHaMUxiljrr,lK aHbtKTaM:InbrK xaHe xl{M rHbttl caHnbt(
xepcerxiurrepin ecxepin rsci6a npo6,reva,rapasr rrreuyre yiip€ry.
HayqHTb cry.aeHTa BbrrrorHrrb ocHoBHbte xlrMH(tecxlie peaKunn,
onpelen{Tb TepMolhHaMueecKue xapaKTeprcrHrc.t xl.iMt|qecKrx peaxuH H

paaHoBecHbte KoHueHTpauH aeulecTa. lcnor,rb3oBaTr] ocHoBHLIe
xHMlrqecKHe 3aKoH6t. TepMoAr.rHaMHqeCKIe CnpaBOqHhte .[aHHbte !t
KOr' lqeCTBeHHbre COOTHOTIeHIt' HeOpTaHH.teCKO XXMXH trn' perleH[.t'
npoQeccuoxa,rrurrx :a.aal.
Teach the student to perform basic chemical reactions,determine the
thermodynamic characteristics of chemical reactions and equilibrium
concentrations of substances, use basic chemical laws, thermodynamic
reference data and quantitative ratios of inorganic chemistry for the solution
professional tasks.
Acquisifion of knowledge in the field of fundamental principles Hydro - and
gas dynamics dynamics. Preparation ofbachelors to use the methods of
math€matical and physical modeling ofhydro - and gasdynamic processes.
The acquisition by bachelors ofpractical skills necessary for the formulation
and solution ofproblerns associated with the study ofgas flows in various
conditions.

lCom ncnts

TeoperH.lecKa, Mexalrka
Conpotnnrlcnue uarcpra.itoe

Theoretical mechanics
Strengthofmaterials

Mexrcrr xuuur xl pcr,r

lllro:rsrruiin pcxuvr.ru

School chemistry course

Tanqa 6oirurrura xoMrtoHerrre / Konnonenrur no au6o
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Os.luranur xsvur
Ou:tqecxar xrlrrr
Ph) sical chemistD

5 flaHai urepyaiu uarcaru apryp,ri 3arrapra apHarraH 6errix xeHe
Saraapa,rsrr orapa aper(errecy reoprrcbrHbtn ipre,ri epexe,repiu.
6axaraep.napla ecenrepai ttreuy rarrbtnapbtH aaMbrry, coHbrMeH Karap
xaci6u rrr:uerre Ke3.treceriH oerrix xane $araapallrr o:apa apexerrecrirri
roca xyperiH npouecrep.ui cfinarray yLnil uareuarlxa annaparbrH KonaaHy.
I{e,rsrc ocaoenru 4r{ct1rttJIuHbl fl BJlrercr u3yqeHre

QyH,{alreurarsurrx no,roxeH[.lii Teopxt noBepxHocrHbrx t-r Mex$a3Hbrx
sranlaoAeiicraNi tufl pa1nfiqHbtx BeulecrB. pa3arrx y 6axalaapoa uanrrxoa
perxeHr-.r, 3a.{aq. a TaK xe np}tMeHeHIe antrapaTa MaTeMaTIKn ajl, ollficaHr{fl
npoueccoB. conpoBoxAaroqux noBepxHocrHbre t{ uexQarnrre
B3anMoAeiicrBhr, Bcrpe{arcuuxc, B npo+eccHoHanbHofi lerrerbHocrE.
The purpose of development of disciplineis the study of fundamental
provisions of the theory of surface and interfacial interactions for various
substances, the development of bachelors problem solving skills, as well as
the use of mathematics to describe the processes accompanying surface and
interfacial interactions occurrin lD

:6 6 1K
B,TI KB
BD EC

A na.it llTtt KaL-r r,rK vexalrBka xaHe
KaT'r6r,,lege rtflHaMBr(ac6l
AHi!,rHTHqeckat MexaHHKa x
jlHfl aMHka TBeprloro Tena
Analytical mechanics and dynamics
ofsolid bodies

5 Safi,ranrrcrap. Xannr,uraxrau xooplluHarrap. Xalntnaxran xyurrep.
Blrpryanarr Ko3r:urbrcrap. I(aru4arrap. Ko3ranblcrbtR anQQeperuna,rarrr
re(qey,'Iepi.,rlarpanx reuAey,repi. Kanou,lrrr aii HbtM anbl,'rap. [-aM {,,rr,roH

QyHxurrcur. faM ,'l broH $ynxurcrr xaHe re4ae1lepi.
CsmH. 06o6ureHHbre Koopar{HarH. 06o6urexttre cultr. Bupryallusre
nepeMeuleHxr. [lpnxunnrr ao3MoxHbrx rlepeMeueH fi. [n$$epenuua,rulrre
ypaBHeHxr,(BfixeHr,{, cr{creMbr. Ypaeueuur,rlarpaaxa. KaHoHr.{,]ecKlte
rrepeMeHHr,re. OyHxut..t, x ypaBHeHtI, faMHrbroHa
Communication. Generalizedcoordinate. Generalized lorce. The virtual
displacement. Principles of possible movements. Differential equations of
motion of the system. Lagrange equation. Canonical variables. Hamilton's
tunction and uations

6 lK
6,tl Kr]
BD F]C

MexaHara ecenrepiuill
aapralra,ray c.qici
BpauatluoHHue lrerorhr B 3&,taqax
vcxallfito,
Variational methods in mechanics
problcms

-( <<Mexanrxa ecenrepiHit1 Bap{auxanay aaici> nexis MeHrepy MaKcarbr
cryneHTTepre BapHauualran ecenrey Heriraepix. oHbrH Heri3ri
nplHunnrepiHxaHe a.qicrepi rypanbt Kaxerri aKnaparrbr 6"py;
MareuarnralltK t[u:nxa uex MexaHrKaHbrt1 HaKTbt MJcenenepiu ureuy
yruin rapraunanan ecenreyni ronaaxy ymix xaxerri raxipu6e,rix
,[aFAbuap.ar,r (aJrbrrrTacTbtpa.abt.

llerrrc ocsoeHHr ,(HcurIIJrLtHLt <Bapuauaoxxtte Meronr,r B 3a,[aqax
aenrau neo6xo,[ltMbre cBe,[eHH, t:6 ocnoga,\MCXAHHK}ID IBJI'CTC' NATb

Ta lua o{,llbt llltIa Noullot|e ITTe / Xo:unoHenttr no or,r to alc nts

Merren 0x3l,Ir(achtxeHc
XrMuscr,r

ll Ixtxtlur,rfi x1'pcorrtrtl
xllM l.i l.i

School course in Phvsics and
Chemistrv

TeopHr"rr,rK Mcxatrra

'I-c'opcrH,tccKa, MexarrH xa

Theoretical mechanics

'l'eopHclrhrt1 Mcxaura

TeoperH'recKa, Mcxarr Ka

Theoretical mechanics

O EHy 708-01-21 Kara.ror gNcrlllnlrnH no o6pa3oBarenbHofi nporpaMMe. H:gaHNe aropoe
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TcpvoilsllaMuka
'lcpuolurrauura

Thermodynamics

5

BapuaufloHHoro fic,ttlcJ'leHr-rr. e[o ocHoBHbtx [oJroxeHHrx LI MeTo.4ax:
coopMHposarL npaKTur{ecKHe HaBbrKx. Heo6xo/lHMbre,rur, [pr.rMeHeHt{fl
Bap,lautloHHor-o ftcq]tcIeHtlfl x peueHxto xoHKpeTHr,rx 3a,[aq
MareMarrqecxofi Qr:uxt-t l-t MexaHuKu.
The purpose of mastering the discipline "Vraiation methods in problems of
mechanics" is to give students the necessary information about the basics of
the calculus of variations, its basic principles and methods; form practical
skills necessary to apply the calculus of variations to solving specific

TepuogunauuraHtrq 6ipiuui xexe exixrui :a44apu. 3rrpo[Hr rypanlr
TyciHix. fa3 Ky iHirl relueyrepi. fa3Abrn repMorxHilunrarl,rK
napauerplepi. {u6uc xsLnlauArrrlr. Hreal, no.nrrpombrK! KaJrbrmLr
ra3aap rypanbr ryciHix. Caocrg aana6arH.
flepasrfi n Bropoii 3axoHr,t repMoarrHaM!rxu. flourrue Sarpouuu.
YparretNr cocroaxru ra:a. Tepuo.arHaM HyecKle napaMeTpbt taia.
Cxopocrr :ayra, floutrlrg unearrsro. nornrponHoro. HopMillrbHoro ra3oB.
C aocrsa a.(Ha6ar.
The first and second laws of thermodl.namics. The concept ofEntropy. The
equations ofstate ofthe gas. Thermodlmamic parameters ofgas. Sound

blerns of mathematical ics and mechanics.

lc normalThe Svostva adiabatofideal
29 KII IK

HA Krl
PD EC

l arrap,tuH ruuetlra,tlr(
TCOp scr,r

Knrrcru.recxae reopur ra:oe
Kinetic theory ofgases

5 <l-a:gapguq uoleKyn:rnbrK (ypbrnbrcsr. Molery.nanapaut1 xbruaMrbrKrLr
6o,ry QyHxquxcu. Maxcae.n,rli rapary QyHKuHrcbt. Eo,rsuMaH reqqeyrepi.
Mo,reryra,rapArrq opraua 6oc xollr rypanbt ryciHir(. Kxy.{cex cauu.
Morexylrpuoe crpoeHrre raloB. @yHr<ulrr pacnpeaeneHr.t, Mo;reKy,,l tro

cKopocrxM. MaKcae,'uroscxar 0yuxulrr pacnpe,ae,reuur. YpaaxeHur
Eo,ruulrana. floarrue 4ll.rlsr c8060.[Horo lpo6era lro.nexy,r. tluc:to
Kuyacera.
The molecular structure of gases. Speed distribution firnction of molecules.
Maxwell distribution function. Boltzmann equations. The concept of the
mean free path ol molecules. Knudsen number.methods for solving extremal
problems.

'l'arurit 6oiluurua KoMnonerrre / KorrrnoHenrrr no nrt6 l<) nslc nents

Ta&la ooltb tIUa KoMnoHeTTTe / KoMnoueHtbr no eur6o to onalC nents

Ox3Hka

Orrrra

Physics

Ourrra

OHlxka

Physics
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I'rqpo- xerre t ato;1rrrar,tura
l lrlpo - u r'a.lo,lrrrauura
Hydro- and gas dynamics

5 farpo- xane ra3onrHaMr.rra carracbtH,qa 6i.nilr a,ry. l-uapo- Nase
ra3oaltHaMxKaJrbrK npouecrepai MareMarxKanhrK xoHe Qu:ara,rslr
Moaenbaey agicrepiu Ko,'raagyra .{aiibrHAay. Typni xaF.qaii,rapaa furpo-
xaHe rai arbrHAapbtll 3eprreyre 6aiilasucrrr MacenenepAi (anbtfiTacrbtpy
xeHe ueury yu-r i u raxerri npaKrr{xaJ'l Htt .qar,qbuapabt llrepy.
llpr.ro6pereHue:xasnfi a o6,racrl rlyHaaueura,rsHurx ocHon fupo - x
rajo!HHaMrKa.{rHauNra. flo4roroaxa 6ara,raapos K r-rcnonb3oBaH m
MeroaoB MareMarxvecroro n Qr:avecxoro MonenupoBalur l-upo - u
raso.aHHaMuqecxHx IIpoueccoB. flpro6perexue 6axanaBpaMH npaKTrrrecKHx
HaBLtKoB. reo6xonnuux nnl noctaHoBKt-r x peueHur 3aaaq. cBr3aHHblx c
lrccnenoBaHreM TeqeHHfi ra3a B pa3rrrqHhrx ycroBHrx.
Acquisition ofknowledge in the field of fundamental principles Hydro - and
gas dynamics dynarnics. Preparation ofbachelors to use the methods of
mathematical and physical modeling ofhydro - and gasdynamic processes.
The acquisition by bachelors ofpractical skills necessary for the formulation
and solution ofproblerns associated with the study ofgas flows in various
conditions.

il ti t-K
B/I KB
BD EC

'fcxHarartuK t ullpo,,turrulr rxa
Tex||n,rccKa, r'Hllpo,,l,,ltitM rrKa

Technical hydrodynamics

5 Tex xuxar ur x ra.{poAr HaM t-lxaHbtH ipre,r i nplruuu nrepi ca,racrr raa 6i,r i lr
any. f HnpoAxHaMHxarbtK fipouecrep,4i uareuaruxa,rtrK xoue Sa:txaluK
Moaerbaey anicrepiH rolaaryra 6axa,rarp:rap,asr ^qaiirrnaay. Typli
xarAai:inapaa cyiibrrirap MeH ra3 aFbrHlapbtH 3eprreyre 6ail,rausrcrlr
npo6,relra,rapau uieuy xaHe Lleurl yu-riu raxerri nparruxalurx
larlbuapMeH 6axaraBpr'lapnH raHbtcrbrpy.
flpuo6perexue 3HaHlii B o6lacrr QyHaaueHrarbHbtx ocHoa MexaHr{xl,
xr{,4xocrl r rata. flonroroaxa 6ara.naspoa x xcnorb3oBaHgro MeroloB
MareMarltqecxoro u Strluecxoro MoaerfipoBaHlrr rrnpoauHaMrqecK]tx
npoueccoB. flpuo6perexue 6axa.naapauu fipaKruqecKax HaBr,rKoB,
Heo6xonuuulx .ryrfl nocraHoBxrl rr pe[IeHH, 3a,qaq, cBr3aHHbrx c
hccneAoBaHreM Te.reHrfi xnAKocrr I-{ ra3a B pajn}l\HLtx ycjtoBfirx.
Acquisition of knowledge in the field of fundamental principles of fluid and
gas mechanics. Preparation of bachelors to use methods of mathematical and
physical modeling of hydrodynamic processes. Acquisition of bachelors with
practical skills necessary for setting and solving problems related to the study
of fluid and gas flows in various conditions.

Cyiiuxrap lror larllap
Ntc\iIllt Kitct,t

McxarruKa xl,l/lr<oclu I r.a]a

Mechanics of fluid and gases

('1iit,rxrap rrcl r't r1l1,

\tc\a llkacLr

Mexasxxa xu,trocru u ra:a

Mechanics of fluid and gases

Herirri EEE HeMecc Minor KarenorbtHatl Ib TA

6 ceuecr / 6 celrecr / Semester 6

r xr ocroanof, OII lr,]r1l Karrnora Minor / Choice of modul
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Heri3ri 6EE Jtbt I
tt5

ocHoBHoii OII / Modul of EP
/t3

fl ct[oplrarlrr:rarra'rlr rr ra'r'r'sr
lcllc \ic\ll ttKllctJ

Mexatt ura ;1cr[opu r.rpvcnolo
lrlopilolo Tena

Mechanics ol'a (lelbrrnahlc solid

Xuvar

Xuurr

Chemistry

Arnaparrux

BII 'I'K

BA KB
BD EC

M arcpraluap,r u r 6epirrir
$rrrracu
(Dtttrxa npourrocru vatepr toa
Strength Physics

5 Bepixrix Qlr:axacbr Marepuanaapabrrl neri:ri rypnepiMeH xsHe onap,[Lrq
oHnipiciHAe KonaaHr,rJrarr,rH Heri3ri rex HonorHrnap.[btH ne,rnapbrH aJry.

MexaHrrKaJrsrK Kacr.{eTTepai ranaay xaHe 6o,rxay uacele,repiH ueujy.[e
6axa,rasparrq rarabmapbrH .qaMbtry, 3aMaHayt-r TexHonorxrnapabr (olIaHy,
Txicri Macenenep.ui ureu-ry yu-rin iaMaHayx nporpaMMaJrap.ur,r (onaaHyFa
,4afabrnaHAbrpy.
Orarra npovuocrfi ,utrerc, nony{eHxe npeAcraBneHxfi 06 ocHoBHbtx
Tr[a\ Marepnar'loa u 6a:osstx rexHoJror[rx, npHMeHreMblx npfi ux
npox3aoacrBe! pa3Bxrue y 6axanaBpoB HaBbrxoa peueHll 3a.qaq aHaJrfi3a r.!

nporHo3rrpoBaHl-{c MexaH[qecxxx cBoilcTB. a raKxe npxMeHeHH,
coBpeMeHHoro flporpaMMuoro o6ecne\eHur Nn peueHll,
cooTBeTcTByIotunx 3a,[aq.
Physics of strength to obtain ideas about the basic tlpes of materials and
basic technologies used in their production, the development of bachelor's
skills in solving problems of analyzing and predicting mechanical properties,
as well as the use ofmodernsoftware for sol relevant lems

Koltan6iurur xruur
I Ipr.r&r&Irra, xtlMx,
Applied Chtmistry

<Ko,raaH6a.nu xrlnrun nauil Me(repy Ma(carbt - Karrr,t 3r,rMbrpaH orbtH
oH,[ipiciHi( ipre,ri reopurctru teprrey xaHe naiina,'raHy.gHnipicre uLrFarbrH
opr rxbrrybr MeH oHbtH opulyia ryciHaipy. coH.(ai-a( Karrbr 3btMbrpaH
orbrHAapbrH oHAipy MeH naiinanaHy,[bt KaMrHrbtH npouecrepai cfinarray
yruiH uareuarurarbrK KypbmFbmapabr naftaalaHy.
LIeruto ocaoeHrjq,at-rcul-,tnrr-rHbr (flpxKnaaHa, xrMl-rr) rBrrerc, a3yqeHae

$yx.uamenra,rrulrx nonoxeHai Teopx npon3Boacraa r{ flpuMeHeHu,
TBepaofo paxeTHor-o ToIIJI}lBa Bo3HL|XHOBeHL H pa3BllTl,|fl IIOXapOB Ha
npox3BoacrBe, pa3Br,rra, y 6aKanaBpoB HaBbrxoB peureHrr, 3aAaq, a rat< xe
nprrMeHeHIe annapaTa MaTeMaTUKH I'lnr OnUCaHll' IIpOUeCCOB,

conpoBoxaaroufix npoI3BoacTBo fi npHMeHeHHe TBep.[btx pal(eTHbrx
TOTIJ'I I,t B.

The purpose ofmastering the discipline "Applied Chemistry" is to study
fundamental principles of the theory of production and use of solid rocket
fuel, the emergence and development of fires in production, the development
of bachelor's skills in solving problems, as well as the use of a mathematics
device to describe the processes accompanying the production and use ol
solid rocket fuels

3.1 BII IK
BA KB

Airropr.rrMlep, :t€pekrep
Kyprr,ruuu xaue 6arAapnaManay

5 Maxcaru cry,uerrrepai C++ ri,rixae o6.rerri,ri 6arurra,rras
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BD EC ri.r,rcpi (C+)
A.rropr.rrMu. CTpyrfl) pu AanxHx l1

,lHKx fipofpavMIlpoBaHn, (c++)
Algorithms, Data Structures and
Programming Languages (C +)

6ar,{apraua,raylsr( HerilaepiMeH TaHbrcrhrpy. coHbtMeH 6ipre
MareMarHxarrbtK xaue rounltorep.nir niuiraey raci,raepiH xo,uaHa orrrprrn
xapaTbrJrLrcTaHy,4brH 3arulbubrKrapHH yf btHy
l le,rrrc raltercr o3HaxoMr-rrl lx c ocHoBaMr.r o6teKrHo-opxeHTnpoBaHHoro
fiporpaMMr.rpoBaHr4, Ha ,3r,txe C++ Kax fiHcrpyMeHTa flporpaMMHoii
peanx3autlfl MeToaoB MaTeMaTtIqecKofo g KoMnbrcTepHot-o Mo,4eJII-tpoBaHl,
3aKOHOa eCTeCTBO3HaHU'

The goal is to familiarize them with the basics of object-oriented
programming in C + as a tool for software implementation of methods of

puter modeling ofthe laws ofnatural sciencemathematical and com

l5 lit
)K(X)K
l;I BK
BD T]C

(o:rtLrlrc oprrrxrulHrH xeHe
rep6e,ric reopar;rapur
Ycrofiquroctt ngxxent,tx r{ Teopu,
ro.ne6asu E

Stability ofmotion and vibration
theory

5 CryaeHrrepaiH aaroHoMAbr xaHe aBToHoM.[br eMec xyie,rep no:rallrcrrutrH
opHLrKrburbrrbrH 3eprreynitt Heri3ri 3nicrepiH. ocbrH,lafi xy enep
Ko3ranbtc;rHbrH opHr,rKTr,L'rbtfltH KaMTaMacbrj ery reci,raepiu xaHe riIJ'Ian
grinsriH napaMerpnepMeH rep6eric xyie,repiH Kypynbr Metrepy.
,[uxaunxa.nuK xyiie.nep no:ra.nrrcrrxbttt TypaKrbtnbtrbt rypa-rrrr ipre,ri 6i,rir,a
Heri3.qepiH xene rycirixrepai ary. reop[rnLtK vinagr xor 6iry. ouu uteuy
yuriH Kaxerri napauerpnepai Tauay xeHe aHsrrraii 6ily: npakrHr(aJrbrK
MiH,qerrepai ureury yruiH a,rtrHraa 6i,riuai xolaaty.
Osna.{eHlie cryAeHTaMI-t ocHoBHbrx Mero,qoB ttccJrenoBaHH, ycroii,{tlBocrH
.aBltxeHl{, aBToHoMHblx I{ HeaBToHoMHbtx ctrcreM, IIpI{eMaMr o6ecneqexnr
ycroii,{xBocrr .[Bl{xeHH, TaKlrx cucreM ], nocrpoeHH, xo,'le6are,'lbHr,lx
cucreM c rpebyeMbrMu napaMerpaMfl. flpao6pereune ocHoB

QyH,[auexra,rsuslx 3HaHr.jfi r.! flpeacraBJreHufi <16 ycrofiqfiBocr r nBlrxeHrlfl
alrHaMrlqec(Ix cHcTeM. yMeHxe cTaBlTb TeopeTxqecxyrc 3a.qaqy,
aHaJtlr3upoBarb u BbtrBJlrrb trapaMETpbl. ueo6xo4rulre An, ee pe[eHar;
np MeHeHxe nonyqeHHbrx 3HaHgfi 11tt, peuteHt-tr fipaKTllqecxt-,rx 3aAaq.
Students the mastery of basic methods of research of stability of motion of
Autonomous and nonautonomous sysi€ms, methods of maintenance of
stability of motion of such systems and construction of vibrating systems
with the required parameters. The acquisition of fundamental knowledge and
undentanding of the stability of motion of dynamical systems, rhe ability to
put theoretical task is to analyze and identiry parameters needed to solve
them; applying the received knowledge to solve practical problems.

com nent

'tc\tto-t() .rrJap

14nQopuaurorrr<l-
roMMyltllKallxollllHe
TexIo.]tortltl

lnformation and communication
technologies

'I'eopHrlrHK MexaMKa

'Ieoper[.tccKa, Mcxa xKa

Theoretical mechanics

7 ce ruec / 7 ceMec /Semester 7 I ltMecl' littlt ait
XO() rounouerri / By3oBcKH xoruloueur / l]niversi
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Mir t clta t I rallr ri 4tu tlrattt,ttt
rcr. rc),repi

Ypanttcttln \tl lc\ta tltrlccKoii
Qnru ra

(' Onepauuarrrr ecerrey Heri3,uepi. flep6ec tu$rfepeuuuar.[brK reqleynepair(
Knaccxorxauxrcbl. frnep6o.na,rsrx reueynep. napa6o,ra,rurr reH/IeyJrep.
?r,runrura,rsr6 req4ey,rep
Ocuoarr onepauuoHHor-o HcqncreHur. KraccuSuxauur ypaBHeHxii B

qacrHhrx npofi3Boqxrrx. frnep6oluqecxxe ypaBHeHxr. flapa6o.nlvecrue
ypaBHeHnr. 3,uurruvecxue ypanueHnn
I"utrdamenlals ol'opcratiural calculus. Classiflcatioll o1' partial dillcrential

uatlotlsuations. I l lrcbolic e uations. Parabolic e uations. Elli

Al(nalr6r af HH,tap,qbrH Teoprrcbt
Tcop{, crpyiHr,rx reqenui
Theory of jet flows

) <?xcrepnlreHrrir 6arr'lrlcrr,rxa) rleHiH MeHrepy uaxcarrr, 6axa,raap,rap.arrrq
6a,rr uc ruxa,r srK napaverp,repli onuey reoplscbrHuu ipreli nprrHuxnrepiHe
3epreyre. ecen ubrrapy raci,raepiH laMbrrbrfi. 6a,utcrnra.nsrK
(yphlnrbrrap.{blr1 xyMr,rcbrHr,rt1 npouecrepiH MareMartrrilJlbrK artnaparrap
apKbrJrr,r cl,InaTTayFa aafabrnaH,{brpy.
I{e,rrrc ocBoeHu, n[cu]rnrxHbr <<3xcnepaueura,rlxar 6al,rllcruxa>r
,Blrrercx r.r3yqeHrre $yaaaueuranlHbrx noroxeH[ii reopxu u3MepeHxii
6an,tuctaqecxux [apaMerpoB, pa3aurx, y 6aralaapoa HaBbrxoB peueHx,
3a,4aq, a TaK xe [pr.{MeHeHfie annapaTa MareMart-tKH .q,Ifl on[caH[,
trpoueccoB, conpoBox,qaoul{x pa6ory 6al,rNcruqecxux ycrpoficrB.
Bc rpe,rarcu xc,B npooeccuoua-r uHoii,ael: el rnocru.
The goal of mastering the discipline "Experimental Ballistics" is to study
fundamental principles of the theory of measurement of ballistic parameters,
the development olbachelors of problem solving skills, as well as the use of
the apparatus of mathematics fordescriptions of the processes accompanying
the operation of ballistic devices encountered
tn sional activities

3tt KII ]'K
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lurri 6a;r:rucrnr<a
Ilrry rpcrrrrr 6a;utlrc'r ura
Internal ballistics

5 llausiri narcarrr - MexaHxKaHr,tH ipre,ri npuuurnrepiH xeHe oK aryabrrt
xaHy reopu,{cbr, 6appe,rr xyfie,'repiniH 6a,r,rucruracsruarsl uecere,qepai
ueuyae 6aralarpnbrq aarabuapbtH aaMbrry xaHe aHarrrtrx:IJrbrK
atrflaparrbr Ko]'rnanyxaHe (apanaiibtM 4r$$epeuuua,ratrx reuneynep
xyiienepiuit1 caHgbrK HHTerpar,aayrr xeci6u rtr:lrerreri uvry,rscrix
xbrrnaM ttpo[ec] epni cHna rray yuri u xo,rlausl,raaur.
lJersxr ocaoeHur axcrrxnJ,rlrHl,r rBrrerc, x3y.teHxe OyH1aMeHranbHbrx
fio,toxeH ii MexaHuKlr r-r reopxfi ropeHlrfl [opoxoB, pa3BHTxe y 6axa,ratpoa
HaBbtxoB perrteHrlq :araq 6ar,'rucrr{Krr crBoJlbHl,tx ct{creM! a raKxe
npl{MeHeHLIe annapaTa aHa]'r]rTnr{ecxof o

THTC ta aaHtt,t1 CUclCM OObIKHOBCHHbIX

TaHAa 6ofi stuua KoMrroHerrre / KoirnoHeHrH no ssl6o to nalCom onents

Ml tcrrl ru ra- rr,r t t a. t. Lar - 2

Nla tcrtt rrr,rccrrr ii arrl.rur l
Mathernaticalirnalysis l

Agaltu rnrtut st t< vcxaurKa xale
KaTI t l ,qellC ,llHllaVUkacLl

AItaJIurHqecka, MexaHu(a
IrrIlaMrrr(a IBep/,lofo Tc.ra

A a.ltu MqccKa, ltc\auuKa It

,:lultol\t Ka TBcp,:lot\) lc,'til

Analytical mechanics and
dynamics of solid hodies

Altll,]lr l Hxll]tJK \tc\i) l{Kil xa c
Kill'l 6l llelte \tcxltlIHxcct,l

Analytical mechanics and
dynamics ofa rigid body
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AxooepeHuxarbHbrx ypaBHeHlii DJlt onrrcaHrrr nMnynbcHblx
6rrcrponporexanutux rrpoqeccoB! Bcrpe'rarcturxc, B npo$eccuoHarbHoii
ne{TenhHocTI{.
The goal of mastering the discipline is the study ofthe fundamental principles
of mechanics and the theory of the combustion ol gunpowder, the
development olbachelor's skills in solving problems in the ballistics of barrel
systems, and the use ol and numerical integration of systems of ordinary
differential equations for the description of impulse fast processes occuring
tn fessional activi

39 TJII I'K
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6ao(apbrlal Lrr yrry .luHaMrKacbr
/[nnanuxa vnpaslrnvot o lroJtcra
Flight control dynamics

5 fianniq uarcarrr-cryaeurrepairl 6acKapsr,rarsrH ylxy reopurcbr
caracbrH,4arbr 3epr-reynepait{ ipre,ri Heri:4epin. 6arsrray rpaer(opxrrapbrH
ranaay saicrepin, xaKblHnacynbrH rypri agicrepi yrxiH 6arbnray cafiacr,ru!
spryp,ri :arqap Ke3iH,4eri 6aFbrrray a[HaMlKacblH teprrey aaicrepiu
ueqrepy 6o,run ra6ur,ra"ar,r. oJrap.lbr MareMarxKaJ'rbtK Molerbaep.qi r<ypyuet
xane :eprrereriH xyfie,repait orfiarraManapblH aHbrtqrayMeH 6ai,ranurcrtr
ecernep xeureHiH ueuyre, 3eprreJreris lrace,reniH xafi-Kyiiia Tanaayra
xJHe iep rrey 6arbrrbtH aHbtK ta) r a nailbtHra) .

l lerlo Allcqun:ruHht flBr'trgrc, oBna,qeulre cry.[eHTaMH $yHlauenralrnrrur.r
ocHoBaMr uccreAoBaHHii B o6nacrx reopxH ytlpaBnreMoro flonera,
MeToAaMu aHant{3a rpaeKTopli:i HaBe.[eH[r, xaqecrBa HaBeIeHH, nJL
pa3nu\Hr,rx ueroAog c6,rnxerxr. xccneAoBaHtr, A HaM Ka HaBeaeHx, npfl
pa3nxqHbrx 3aKoHax
ynpaB,,reHxr; troar-oToBKa llx K peueHurc xoMlJ,leKca 3aaaq, cBr3aHHblx c
rrocrpoeHxeM MareMarrqecxxx MoAereI onpere,leHHeM xapaKTep[crxx
uccneayeMbtx cl4cTeM. aHa,rx3a cocTorHl,, trccJreayeMoro Borrpoca u
otlpeaeneH tr, HanpaBneHU, xccnenoBa Hxil.
The aim of the discipline "" is to master the fundamental principles of
students ' research in the field of the theory of controlled flight, methods ol
analysis of traiectories of guidance, quality guidance for different methods of
convergence, the study of the dynamics of guidance under different laws
management; to prepare them for solving complex tasks associated with
constructing mathematical models and characterization of the studied
S s anal ofstudied issues and identi research directions.

40 BIIl'K
B,TI KB
BD EC

Xeplirt xacar,rtr,r ccpir<repinirt
IT I I  M TI I(ACLI

AHIlaMt,r(a xck) ccrBeHnrix
TIIIrI(oB 3cM,tH

5 flanai urepyairl r\4aKcarr,r: cryneHTrepai Koir:ulM:Lnbr xeue cepniuTri
6o,rixrepi 6ap xarrsr aeHerep xyi:ieci periu.ue rapacruplmarun fapururuK
o6texrirepaiq Kl'tHeMarrxachr MeH a HaMtrxacbrHbrr{ MareMarrrKa.]rbrtt

TaHAa OOIIbIHUIA KOMIIOHCTTTC / Kounonenrr,r uo nu6o to tionalCom nts
TeopxrjrHK MexaHtxa

'Ieoperu,recxar uexauura

Theoretical mechanics
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Dynamics of anifi cial earth
satellites

a[lnapaTbrMeH raHbrcTbtpyl Macca opTarbttbtHbtH Ko3faabtc TeEneynepi
xYfeciH KYpy xeHe oHbr{ aiiHaracLrHAarr,r 6acKapruraruu Karrbt aeHe
periH4e: ropnycrsr 6arAaplayltr xaHe op6[Tanbr( uaxerplep4i oqraiinu
6aorapy reoprrcsrnrrrl ueri:gepiu oKy. fpaBxrauxrnbtK noreHur.iarrabrr(
aybn(ybrH ecenreyMeH xeHe caperilren rajnbrH rapLrrxrlrK
alpo,[rHaMt'txachrMeH TaHbtcy: xacaHnbt cnyrHl-lxreplit xorra,rstcutt
MareMarlKarr,rK Moae,,rbrey xase XK-aa aaroMarrbt perreyiurepai
Kypacrbrpy aarnbr:raprrr yft pery.
l-le,trur ocaoeHul aucurln:rltHbt rBllflrorcfl: o3HaxoM],leH[e cryneHToa c
MaTeMaTlqecKlM anflapaToM KI-IHeMaTnxfi H AHHaMIlKfi XOCM[qeCKHX
o61,exroB. paccMarprBaeMr,rx xaK cucreMbt rBepnbtx rer c no,uBt{xHbrMt-r H

ynpyrxMfl qacrflM!: cocraMeHr{e cficreM ypaBHeHuii ,qBl{xeHH, ueHrpa
Macc H EoKpyr Hero. KaK TBeploro yflpaMreMoro Tera; x3yqeH[e ocHoB
TeoprrH onrHM:rJrLHolo ynpaueHu, opuexrauuefi Kopnyca t-l op6HTanLHbrMt
MaHeapaM!r. 3HaroMcreo c pacqeroM BoSMyueHxii rpaBr4Taur{oHHoro
noreHur.raJra u xocMr.recxoii a3po.qr.rHaMlrxoi pa3pexeHHoro ra3a; [pr.{Br.lrtre
HaBblXOa MaTeMaTUleCKOrO MOIeIttpOBaHH' ABlI,I(eHfi' XCKyCCTBeHHbIX

c[yrHr..rKoB x r(oHcrpyr.tpoBaHH, aaroMarr{qecx}tx perylaropoa Ha [IK.
The objectives of the discipline are: - to farniliarize students with the
mathematical apparatus of kinematics and dynamics of space objects,
considered as a system of solids with movable and elastic parts; drawing up
systems of equations of motion of the center of mass and around it, as a solid
controlled bodyl studying the basics of the theory of optimal conrrol of the
orientation of the body and orbital maneuvers. Familiarity with the
calculation of gravitational potential perturbations and space aerodynamics of
rarefied gas; instilling skills in mathematical modeling of the movement of
artificial satellites and the desi n of automatic controllers on a PC

KI I ]'K
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A:po,urravura
A'rpoAuuautra
Aerodynamics

5 Eyl nex cryaeHrrepre a3pollr{HaMrrKauuq xeri:ri rycixiKrepiH 6epeAi.
Cnpex xe4ecerin rar rypa.ntr ryciHir. Capex xergeceriH rar,qurl
a HanacbrHAa cynepcoHlrxarHK xane rt-rnepcoHhKiutH( arHH. Ct,tpex
Ke3.{ecsriH ra3 arbrHbrHbr{ pefie,rerix nele,repuer ecepnecy
3arutbuH(Tapbl. fa3 MoneKyJanapbrEbrH.qeHeJrep 6€Tixen afixa.nrrK xone
,{HOQy:aff rrr uaruuyur.
[atua-r nncuun,rlHa aaer cryaeHTaM ocHoBHbre roHtrtt, afponxHaM&xH.
llourrre parpexeuHurfi rar. Caepx:ayxoBoe fi rutrep3ayxoBoe o6TexaHEe

eHHhlM ra3oM. 3aronu alatuoaeficrBu, noroNaTCJl HOrO

Taura 6oii urnura Korrtlolte r Ir e / Kounouenru no gsr6 to nal(ir nts
CyiuKrap Mcn ra3,[trp
MexaHl,|kacbt

Mexanrxa xuilxootr.l I ra:a

Mechanics of fluid and gasos
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Iiccnrcy ru,1poa:po,1trraM KacLlta
ripione
l]BcilcltIe Il 86!.ruc.rtlircnr,I] to
fxtpoil)po]lHHaM r(v
Introduction to computational
Irydroaerodynamics

5 Ey-n nan cyfisr4 xeHe r(l: MexaHr4Kacbt ecemepiH rxeuyae Kon,uaHLrnarbtH
ecenrey e^aicTepi Teopr4flcbrHbrH Heri3ri TyciHimepi MeH npxHuxnrepiH
6epeai: AIrrprvarrK cxeManapbt reopxrcbtHbtH Heri3aepi.
Fttapo:po,auramura reu.aeyrepi yuJiH Kapanaft brM cxeuarap. Toprrr
re4qeyrepgi ueury sgicrepi. Crauuoaap euec ra3 atIHaMxKacbr ecenrepixirl
cxeManapbr. [IJexapar116 4a6ar re4qeynepi yuiu a K],rH eMec cxeMacr,r,
HaBbe-Croxc reH.rey,'repiHir{ aprypni r}opr'lanapx. KyfibrHHbrrt urer<apanbrK

uragrrapur. Xst,ry- xJHe Macca ar'rvacytrbrH cra[xoHapnbr ecenrepiuiH
cxeMacH.

,[,antar lucuar,rlrHa Aaer ocHoBHr,re nonrrltt u nptlHufinbl reopxx
Br,rtrucJ'l r'rTeJI LH btx MeToaoE tlpllMeH TeJIbHo K petUeHxrc 3aaa9 MexaHltKll
xrlaxocrrl lr ra3a: Ocuogr,r reopfix pa3HocrHbtx cxeM. flpocreiiurue cxeMbt
a,'1, ypaBHeHr{i r[.qpoaspoaxHaMuxu. Merontr perueuuii cerorlHbrx
ypaaneuuii. CxeMbr n'r, 3aaaq HecrauxoHapHoii ra3oaxHaM[Kri. HeraHat
cxeMa,4JH ypaBHeHuii.
This discipline provides the basic concepts and principles of the theory of
computational methods in relation to solving problems of fluid mechanics:
the Basics of the theory of difference schemes. The simplest scheme for the
equations of Aerohydrodynamics. Methods for solving grid equations.
Schemes for problems of non-stationary gas dynamics. An implicit scheme
for the uations

43 KIl TK
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1),rerrporrrra xeue cxcMorexnrKa
:)ner(TpoHuKa u cxeMorexrruka
Electronics and circuitry

5 "3rerrpouura xoHe cxeMorexHrrxa" a,rexrpoxgsr (ypbmrburapla ?neKrp
cHrHaJrnapbrH rapary reopr.trcbtnrrt ipreri epexe.lepiH oKbtfl \ peHy.
6axa,raap,rapaa ecenrep.4i rueuy rarabrnapbrH .{aMLlry. coHbrMeH Karap
3JreKTpoH.rIbr (YpbtJ'lf burapaa tlrel<rp ctrfqa.naapblH Taparyabr cHfialTay yuiH
MareMart{Ka anflaparrru qollauy 6o,rbtn ra6buaAbr.
<3,rexrpoxnra r,t cxeMorexHuKa)) flB]'rxerc, r'r3yqeHue QyHIaMeHTarbHbrx
loroxeHfii Teop x pacflpocrpaHeH[, 3neK'rpxqecKr,Ix cfirHanoB B

oaKa,rtaB B HABbIXOB3,,1e [ICHT'HHbIX l,lCTBaX! BllTtl

ents

(ll iir,rKrap \rcrr ra3ltap
\tc\a Kact,t

Mexanltra xurroclu I ra3a

Mechanics of fluid and gas€s

Or3uKa

Ox3xKa

Physics

TaHAa 6oiiuHura RoMrroHerrre / KorunonenrH no sst6o to tional

O EHy 708-01-21 Kara,ror lNcqunnrH no o6pa3oBarenbHoii rporpaMMe. H:1aHHe aropoe

ra3a c troBepxHocrr,ro o6Teraeuerx re,r. 3epxa,rrnoe ,r axOQy3Hoe
oTpaxeHr{e MoreKyn ra3a oT noBepxHocT[ TeJr.

This discipline gives students the basic concepts ofaerodynamics. The
concept ofraxefied gas. Supersonic and hypersonic flow around bodies of
rarefied gas. The laws ofinteraction of the stream of rarefied gas with the
surface of streamlined bodies. Mirror and diffi:se reflection ofgas molecules
from the surface ofbodies.

I
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3alaq! a TaK xe npuMeHeHtie anlapaTa MaTeMaT[Ktl aJ'r, oflucaHll
pacnpocTpaHeHx, 3neKTpxqecK[x c[rHtrJroa 3,leKTpoHHr,rx ycTpoiicTBax u
xBneHx[, conpoBoxaaro[lr4x lrx pa6ory.
"Electronics and circuitry" is the study of the fundamental provisions of the
theory of propagation of electrical signals in electronic devices, the
development of bachelors problem solving skills, as well as the use ol
mathematics to describe the propagation of electrical signals in electronic
devices and henornena ac their uotk

45
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5

"TexuxKa,lbrK xyfierepaeri 6acKapy" aBroMarrlr 6actapyarru uunylucrix.
ux+prbrK xeHe cr,r3brKTbr ervec xyfte,repiH (ypynbrH xannbt npxHul4flrepiH
xeHe (br3MEr ery 3aH,qapuHj opHblKTr,lJrbrK rIeH canafa ranaayalrH Heri3ri
eaicrepiu yiipery.
<Ynpaa,relue B TexHrqecK[x crrcreMax) fBJ'lrercfl r.t3yqeHtle o6uux
flpuHuHnoB trocrpoeHr, [r 3axoHoB $yHxuuoxupoaauug tIMnyJ,rbcHbrx.
uxOpoBbrx s se.nnneiisr,rx cficreM aBToMarnqecKot o ynpaBreHxr, ocHoBHbrx
MeroAoB aHarrtl3a Ha ycroiiqxBocrb x KaqecrBo.
"Control in technical systems" is study of General principles of construction
and laws of functioning of pulse, digital and nonlinear automatic control

Yurarux annapatrap4url ryprepi, orapabrH cr.rnarraManapbr. AaaMcbr3

YIUamap, .qpoHAap, :ox.4rap xaHe r.6, YrxarLrH annaparrapAbrH
TpaeKrop[rcbr. Yuaruu annaparrapau 6ac6apy. (o:ra,rtrcrurq ueri:ri
reHreynepi.
Buasr letatelsaurx arrflaparoB. l]x xapaxrepucrllxn. Eellu,rorntre
JlerarenhHbre annaparbr! ApoHbr. :toH4tt u r.4. Tpaerropu rerarenbHhrx
annaparoB. Ynpaarenue neuxeHueM nerare;rbHbtx annaparoB. OcuosHtte
ypaBHeHxt !Bl,rxeHxfl.
Types of aircraft, their characteristics. Unmanned aircraft, drones, probes, etc.
Trajectories ofaircraft. Air traffic control. The basic equations of motion.

S ualitems andbasic methods of anal s for stabili

TexHtxirrrbr( xyienep i 6acKapy
YnpaB,,lcHxe B TexHuqeoKIx
c c'IeMax
Control in technical systems

YtllarLtH aIIfiaparraplLlH
.q[I]raMHKacbr

AxHaM I Ka ,.rerareJrbuH x anfiaparoB
Aircraft dynamics
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Maccacrr aiiHrrua,ru,tc crriI
MexaHuKacLt
Mexarrura rcr ficpcMer toii Maccbt

Bodv mechanics ofvariahle mass

"Maccacr,raiiuulra,rbr,aeHeHi( uexauuracu" nanin urepyAin MaKcarhF
Maccacbr aiiHr,rMa,'lbt AeHe Ko3rajrr,rcbtHbtr{ 3aHlapbrH, olapauH ou:ura,rsrx
uauiu ra,raail orbrpbrn, oKbrn-yiipenyurilep.ue 6o,ruexrepqin 6o,riHyi.
coHhrMeH Karap 6e,rruexrepniq 6ip rue:ri,rae Kocbrr'rybr xaHe 6o,rixyi yu_riu
MaccacbtaiiHbrManhr AeHe l(o3FzlnbtcbrHurq ecenrepiu ueuy Aarnbrnapr,tH
aaMhrTy!IHepuIIfl op'I aI hrfbtHbtH opbrH

Ou:axa

Or:rxa

Physics

Tarua 6ofi r,lHuta KoMfloHerrre / Korunonenrtl no srt to tionalCom onents
'l copunrrrrl ltcxarrrra

'I coperx,recra, Nrcxar[iKa

Theoretical mechanic

Teopurrul uexauUxa

'f eoperuvecral uexart ra

Theoretical mechanics
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ay6rqrbrpyLr yruiE, 6yn (acimiK I(bGMErae xe3.qecErin l(y66uHqrap,[Er cxrraTTay xeHe
3eprrey YutiH Tuic (bn3uKa-MaTeMaTrr(aJrBr( armapaTrbr (orulaHyra MyM(i[qik
6epeai.

UorEto ocBoegfi, .(ucult IuH6t <MexaHxka re,1a nepeMeHHofi MaccLtD rBrrETct
r-r3y.reHxe 3akoHoB ABrxeHrr ren rlepeMcEHoi Macc6r c aEaJrrr3oM r-rx (brcuqec(ofi
cyuluocrl-t, pa3Bnrr{e y o6y'raroutuxce HaBrrKoB perueHrc 3aAa.r .{BfixeH[, Ter
nepeMeHHofi MaccLr ajl, cr'IytlaeB oTAeIeHH, qacTUIt a Tarxe olr{oBpeMeHHoro
npl,IcoeatrEeHllt rl oTAeneHH, qacTr[I, .{n, cnrraeB flepeMeuleHrr, {eifTpa uHepqu4
qro llo3Bojlrrr [prMeEr'rE coorBErgrByrourrri ilu:rro-uareuaruveckt'th ufiapat lt
orrucaHH, rr rrccJre,[oBaHEi ,BreHr-ri, Bcrpeqaroqflxcr B apo+eccuoHaJlbEofi
IE{TCJT6HOCTII.

The purpose of mastering the discipline "Variable mass body mechanics" is to study
the laws of motion of bodies of vadable mass with th€ analysis of their physical
essence, to develop the skills ofstudents to solve the problems of motion ofbodies of
vadable mass for the cases ofparticle separation, as well as simultaneous addition and
separation of particles, for the cases of moving the cent€r of inerti4 which will allow
the use of appropriate physical and mathematical apparatus for the description and
study ofphenomena occurring in professional activities.

Theoretical mechanics

Ka$eapa orupucuH,qa Kapacrbrpbrn116r xeHe 6eririn(i
PaccMorpeHo [ ],rBepxaeHo Ha 3aceaaHr.rr{ Ka$e,qpLr

Considered and approved at the meeting ofthe departrnent
KyHi I ,lara I date ,". ci. )! xarranaa / nporoxor / Record J\! {

Ka,ruen A.E. /o- B. /a/Z
iE;-xosr6xoNama, ignature (,{ara./rqH i/date )
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