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Marevaruxa I

Mareuaraxa I

Mathcmatics I

5 Eyi neHIe cryIeHrrep 6acxa naHaepai oKrra-yfipeHy xe:ixAe (axer xoraprr
MareMarrxaHbrr( alicrepiH yfipeHeAi. KypAeni xyfienepai, npouecrepai, Kv6btnblcrapabr
riulAay, Tanaay xeHe Morenbrey aaicrepirr, eH xaKcLt rueLuiuaepai ra6y xaxe icre
acbrpytrbrH ett xaKcbr xonllapbrH ra4lay yuriu npaxrnr(:rnbrK xo.laauy yuriu xaxemi
aarabrnap ues raoi.lerrep (arbrnracrbrpLrJraabt. Eyn xypcrbr Me{repreH cryAeHT

I raphlulrbtK TexHonorxrHhI nafi,uaJaHy.IlbtH TexHuKaJIbrK xrHe rexHonorxflnrrl uacele,repix
aHbrKTay, TyxbrphrMAay xaHe u:euy yurin ipreli r,tarevaruxalrrx 6i,riu xylieciH
xorgaxy4u ra,rafiau.

B naHHofi ,[rcurr[nflHe cryaeHTst lr3yqaror Merorbt Bhlcuefi MareMarxxt, Heo6xonxMtle
npfi x3yqeH[H ocrarbHhrx KypcoB. OopMrapyorcfl r]aBbtxfi ti yMeHx,l, Heo6xo,{tnue npfl
npx npaKrrrrecxoM npfiMeHeHrrr-t MareMaTrqecxlx xAetr x MeToAoB LI,a aBa /,3a u
MO,4eJIlpOBaHra' CJIO)I(HbIX ClrCTeM, IIpOUeCCOA, 

'8neHl,l 
, lul' nOnCXa OnTflMZLIbHbtX

perxeHfifi x Bbr6opa Haxnyquxx cnoco6oa peirru3auxn. CryAexr, ocaouautritr AaHHbtfi
xypc, ronxeH o6aa.qarr rorolxocrbro [puMeHrrh cncreMy Syuaauelra,ruux
MareMart-rqecrux :gaxgfi A.na uae urrrQxxauur,{opuynrponaru-r peueHxrrexHutecxHx

Opra uexren
6ar,oaprauacrr
roreuiuae
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r{ TexHoIor}IqecK}tx nPo6neM gxcruyaTaullr{paxeTHo-KocMfiqecxofi TexHr.rI(u

In this discipline, students leam the methods of higher mathematics, necessary when
studying the other courses. The skills and abilities necessary for the practical application of
mathematical ideas and methods for analyzing and modeling complex systems, processes,
phenomena, for finding the best solutions and choosing the best ways of implementation are
formed. A student who has mastered this course must have a willingness to apply a system
of fundamental mathematical knowledge to identiry, formulate and solve technical and
technological problems of the operation of rocket-space technology.

Knowledge of
mathematics in the

scope of the

secondary school
program

Ey,r narui4 MaKcaru - cry 3t,ltlt bl73lnrupau rapbtu rexHrxacbtHbu{Dn xooK2

BD I.JK

OcHostt paxetxo-xocr,,tNuecrofi

Basics of rocket
technique

Te\ ll lt KII

and space

oHAipiciH.ae rexHonorxrrbr( npouecrepaia epexueniKrepiH :eprrey. 3rrurrpar xate
rapbtulTblK TexHojlor-I.lrHbr AaMErTy Tapl,Ixbt. llangi( aauyunu( xartxecitAe ctyAeut
paxera-raphlr rexHoJrorurclr oxiulepi uex osiuxi( canacrru 6aru.lay yu:ix xaxerri
Kypauap,uu{ ryp.repiH xare ,[E3aftHbrH 6iryi xepex. Eyn neH.(e: acrpoxaBrlixaabtrl
t!Narxa,rur neri:aepi; peaxrusri (o3rirnr(brrurbrrl (Dfi3xKarhrK xeri:aepi; 3htMbrpaHAapabl
xixrey; cor xaK, KypLrJrbrM; 3brMbrpaHALr( xo6alay reopmcu; 3brMbrpaH Ko3rarbtcbt;
mpLrura mpbnx afiflaparrapHHLr{ no3uu}ircHH aHLrKray; acrraH ,[ese.qepisirt op6uraaapu;
xyrrin op6rrara rubrrapbr;ryLrHbrtl TpaeKTopHrcbr; rapbtru annaparrapbrHbrH rapHtt.t
annaparrapbrHbrH op6ura,raprr; rapbrtrr annaparrapuH 6arrrrray xane rypaKraHlhtpy;
6acKapy xyfieci; yrrryaarbr 3btM6rpaHAbl 6aKbtnay.

The objective of this discipline is to develop students' basic knowledge of the main types of
technologies for the production of rocket and space technolos/. The study of the features of
technological processes in the production of rocket technology. The history of the
development of rocket and space technology. As a result of the development of the

6inirviu aavrrry. 3uurrpar rexHor'ron{icbr3 II ftlltc ftHrYpncp

and desi of the tooli necessdisci line the student must know the

l\taTcrtaTIIl(a

Bbrc ua,
MATCMATfiXA

HigherMathematics

O EHy 708-0 I -21 Kara,ror AuculrnJrr{H no o6pa3oBarenbHoft nporpar.rve. I,l:qaHne nropoe

3aAa.refi AaHHofi alrcuxnrxtbr ralrercr Sopmupoaaxre y cryAeHroB 6a:osrrx:Hanafi no
ocHoBHhrM TfinaM TexHonorflii npoH3BoAcTaa paxerxo-xocMHtecKoii TexHxxLt. H3y,leHHe
oco6esrocteii TexHojror,l{ecKEx npoueccoB npx npou3aoacrBe paKerlloii TexrrxH.
Hcropx.r pa:arrrr paxeruo-xocMHqecxoi TexHxKl-r. B pe:ylsrare ocBoeHfi, alcuHnr'rulrbr,
o6yrarourrficr Ao,'lxeH 3HarL Bxabr r-r xoHcrpyKu lo rexHoror[qecKofi ocHacrKH,
Heo6xoaxMofi,uJL n3roroBreH[, r-t:ge,rlrfi paxetgo-KocMt-t'lecxofi TexHrKr g xogTpon,
xaqecrBa x3r-oroBneHnr. B AaHgofi ancutn-naHe [3yqarorcr: Qu:ttecxue ocuoesr
rocMonaaruxt-t; QN:rvecxue ocHoBbt peaxr]tBHoro aBxxeHr-rr; x,raccut[uxautr paxer-
Hocrrenefi; ocraB, crpyxrypa; reopx, npoexrxpoBaH , paxer; aBHxeHne parer;
onpe.[eneHue noJroxeH]t, KA a rpocrpaacrae; op6xrlt ue6ecHetx ren; TpaeKTopr{, abtBoaa
rroJreiuoro rpy:a xa op6rry; oKor'ro3eMlbre opOuru KA; opHeHraux, u cra6N,ru:auar KA;
cficreMa ynpaBneHLir; ynpaBneHne paxeroi B norere.

for the



manufacture of rocket and space technology products and production quality control. In this
discipline are studied: the physical foundations of astronautics; physical fundamentals ofjet
propulsion; rockets classification; left, structure; missile design theory; missile movement;
determination ofspacecraft position in space: the orbits ofcelestial bodies; trajectory output
payload into orbit; space orbits of spacecraft; orientation and stabilization of spacecraft;
control system; control ofthe rocket in flight.

OH3xxa

@l.t:Nra

EII XOOK
EA BK
BD UK

3 Eyr nauae: MexaHuKaubu( Qr:rxalrrr Heri3aepi; .qipi, MeH ronKbrHAap rlu:lxacur;
MoJrexy:liulbtt< Quuxa xare repMoalrlaMt-rxa; 3,,IeKrp xaHe MarHer[3M; onrt,tKa; aroMAbtt1
xeHe tAponbl( Qrrrxa; a,reuxirl (a3ipri Or.r3[KanEr( oefiHeci; ruxeuarnxa; MaTep[anAbrK

Ho,,rorxrr"rbrK yaepicrepaiu Su:uxalux Heri:iH xypaiirrrH
Qn:nxarux xy6rr.nucrapaur 6i,ryi xepex, xaci6x uace,rerepai ueury yLuix e,[icrep MeH

Qr:uxaxuq:a{aapbrH (oraaHy rarabrcbrHa ue 6onybr xepeK.

B raHHoF ,[ucurnruHe u3yqatorcr: $r:uvecxue ocHoBLI MexaHrlxl-t; Qlt:ltxa xo.ne6attil r-r

aoJrn; MonexyJrrpnar Qu:xra u repMoaxHaMlrr(a; 3n€xrprrqecrBo t-t MarHerr3M; onr]lKal
aroMBa, r.r aaepxaa {u:uxa; coBpeMeHHiu r[n:nvecxaa KaprxHa MHpai KrrHeMarrrKa;

.(rHaMlKa raarepaa,rlHofi ToqKx r rBepaoro rera; 3aKoHhr coxpaleHxr. B pe:y.nrrare
u:yvenrr yre6uofi arlcurnrrlHbr o6yvarounecr ,[oJrxHbr 3Harb Qulnvecxue raleHu.l,
cocraBrrroulfle {u:uvecxyto ocHoBy rexlolloruqecxHx npoueccoB, aoJrxHLr Braaerb
HaBhtKaMI-t [plMeHeH, Mer[oa l-r taxouoa r[u:nxrl rutt peueHm npot[ecctoHalrHux
3aaa9.

In this discipline are studied: the physical foundations of mechanics; physics of vibrations
and waves; molecular physics and lhermodynamics: electricity and magnetism: optics;
atomic and nuclear physics; modern physical picture of the world; kinematics; the dynamics
of the material point and solid; conseryation laws. As a result of studying the discipline,
students should know the physical phenomena that constitute the physical basis of
technological processes, should possess the skills of applying methods and the laws of
physics to solve professional problems.

IJ\ KTeHI11 x(rHe (aTTbr .[eHefiul alt]raMHKacbr
cryaeHTTep rex

3xarrue QuruxN e

o6'ueue nporpauvtt
cpeaHeii urKonbr

Knowledge of
physics in the scope

of the secondary
school program

2 ceMecrp / 2 ceMecrp / Semester 2
XOO xomnorerrri / BV3oacrti KoMlorreHT / University component

1 En xooK
6A BK
BD UK

MareMar xa II

Marevarrxa ll

Mathematics Il

) Ey,r nex xypae,ri arHlrManbr $yxrunraapau KapacrbrpaAhr; OyHKuxoHaJAHK Tanaay
:,reuexrrepi; brKTxMaJ'rAH( xeHe crarrcrrxa: blKrxManAr,r( Teopxrcbt, xe3AeIco(
npouecrep, cTarficrflKanbrK 6araray xaue rHnore3aHH recrirey, raxipNoelix aepexrepai
onAeyAin cTaTrcr{Karlbl( eAicrepi; Oypre (aTapbIH o|tTaIulbt 6arrtray xaHe Bapxauur
ecenrey. Ory nanix 4auury rarrxeciuae cryrenTTep Oypre rurerpa.ruH, rapary
Syxxuarcurn 6i,ryi xepex; MareMarnxirnHK ecenrey,repairl aaicrepix o: 6erixure ryciHit,
olapau ureury yruis xo.naasyrai QygKur{oxan.abrK Tauayabrn xexe :reueurrepi,

Xotapu uarevaruxa
I

=i
I

I
r
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Brrcu:a.r
uareuatnra I

Higher mathematics I

auQQepexunanasrx rerureynepai ureruy aaicrepi.

B aaHHofi AncqulrJ''tl-,tHe paccMarpxBatorc, Syxxur-tt rounreKcHoro nepeMelrroro;
3JIeMeHTbr r[yHruxouaartoro aHaru3a; aeporrHocrb l{ crarr.tcrnxa: Teopx, BeporrHocrefi,
cnyqaftHbte flpoueccbl, crarflcr[qecxoe oueHuBaHt-re u npoBepxa rt-rnore3, crarrcrrrqecxlle
ueroAu o6pa6orxt-I 3KcnepuMeHTa;IbHblx AaHHhtx; Bap[arlxouHoe licqrc,'rexfie H

oIITtIMtrJlbHoe ynpaBneH e, prA Oypbe. B pe:y,rrrare ocBoeHm y,re6toil Aucutn,ruxur,
o6frapuxec, aoxHLr 3Harb xHrerpan oypbe, QyHxuaro pacnpereneHH.s; tonxHH yMerb
caMocrorreJrLHo par6rparrcr B MerorrKax MareMarrrqecxxx pacqeroB u [puMeHxrb trx
lul pe[Iegr.rfl [ocraBreHHof 3atraqfi; BJIa,qerL 3JIeMeHTaMH rDyxxuxoxa,tttroro axa,ra:a,
MeToIaMH peueHrft A[OoepeHu[anrHbtx HEHHH

This discipline deals with the functions of a complex variable; elements of functional
analysis; probability and statistics: probability theory, random processes, statistical
evaluation and hypothesis testing, statistical methods for processing experimental data;
calculus of variations and optimal control, Fourier series. As a result ofthe development of
academic discipline, students should know the Fourier integral, the distribution function;
should be able to independently understand the methods of mathematical calculations and
apply lhem to solve the problem; own elements of functional analysis, methods for solving
differential tons

5 En xooK
EA BK
BD UK

Teopur,rul< uexaHtxa

Teoperulecxal uexaxuxa

Theoretical Mechanics

Ey"r nex cry,{eurrepri xounrrcrep,rix xo6anay rypa,raapbrH flafiaa,'laHy apKurur xo6a,ray
xyMhrcraphtHa AafibtH,[afi.[bt. Ilaxui{ co{utxaa cryaeHr MexaH Kanut xerirri ryciHixrepi
MeH axcxoMarapuH 6ileai; Karru aesere acep ererir Kyulrep xytrenepiMeH onepauxrnap;
HyKreHit{ (o3ranbrchrHLll xnHeMarfixarLtK clrnarraMaJrapbt Ko3ranbrcrr,r opnaryabrt1 ap

rypni xo,raapullen; (arrbr ,neHenepaitt xbrJ'txbtMirnbt xyfiecirae 6aihasuc peaxuxrnapbrH
ra6y aaicrepi. CoHAafi-aK cryaear epirri xyurrep xyfieciairr apereriuel aeHere rene-
re4lir rertaeynepia xacayra ra6inerri 6onyu xepex; rnnrix uautaua :,revexrrepiu
xo6a,ray xaHe caJry, onapnut 6epixriri vex Karan.lhtrbrH xane 6acxa aa rrivailix
rparepuft.nepiH 6araaay.

,{aruar 4rcurnltHa roroBrrr cryreHTa x npoexrHo-KoHc.r?yroopcKof aerrnhHocrr.t c
Hcrronb3oaaHfleM cpeacrB aBToMarr3t poBaHgoro npoeKrrpoBaHxr. flo orolqantu
tt3yqeau, llucunnnfiHbl, cry,qeHT 6yaer :xars ocHoBHbIe IIoHrTt, t-t aKCIIOMH MeXa XXU;
onepaujtl c cucTeMaMlI clln, AeftcrBypullrMl{ Ha TBep.[oe Teno; KrHeMaTrqecxHe
xapaKrepflcruxH IBlrxeHx, Toqxr [p]r pa3JIl-tttHbrx cnoco6ax 3a.[aHn, ,uBHxeHur; Merorsr
Haxox.(eH[, peaxuxft c8r3efi B ABlxyueficr cucreMe rBepAbtx rer. TaKxe cryAeHT
AO,'lXeH yMeTh COCTaBnTTb ypaBHeHH, paBHoBecIf, .(L TeJIa, HaXOATUIeIOC' nOA
IeficrB[eM flpolr3BonbHofi cxcreMH cfin; npoeKrr.tpoBaTL ]t xoHcTpyHpoBarb r[noBHe
3IeMeHTbr MaUnH, BLtnOJlHrTb lrx OqeHXy nO npoqHocTx H xecTKocTlt r.t apyrxM
xpfiTepr.rfl M paooTocnoco6HocTu,

Xorapsr nareuaruxa
@u:rxa

NiaTcMaTliKa

Brrcurar

Orr3lrKa
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ng students for design activities using computer-aided design tools.
discipline, the student will know the basic concepts and axioms of
with systems of forces acting on a solid body; kinematic

characteristics of the motion of a point in various ways of specifying the motion; methods
for finding bond reactions in a moving system of solids. Also, the student should be able to
make equilibrium equations for a body under the action of an arbitrary system of forces; to
design and construct typical machine elements, to carry out their assessment of strength and
rigidity, and other performance crireria.

This discipline is prepari
Upon completion of the
mechanics; operations

Higher Mathematics
Physics

Sceu /Jceu / Semester 3
XOO xorrnoHerri / BV3oscxnir KoMnotteltr / Urtivc rsit

xooK

rr/l BK

PD UK

Kocurvecxle annapatu

Space crafts

Hy Harr{xecrH,[e cryaeHT rapbrru annaparrapsrrrbllt op6rrarapur ryp,ri
MaKcarrapra xo6anayra, rapHu anflaparrapnsu{ xixreayix, KaubrKTbtKraH 3oHAray
cnyrrlxrepir xare KauHKrErKTaH 30HATay cnyrxNxrepiuit rexHxxillbt( crflarraMa.napbtH
6i,ryi xepex. CoHrafi-a( reocrauroltapnLrK cnyrHxxrep, HaBxrauxrJ,lbrK cnyrrlrKTep, aaaM
rapbru annaparrapur, op6uraauK craHurr,rap, 6oprrur rapbrrlrlrt< annaparrap xyfienepi,
6argapnay xyfieciniu napaverpaepi, (o3ralhrcrl,t 6acKapy xyiieci, :ueprrrri,
xa6ablKTay xyfieci, cyfibr( 3btMHpaH (o3ranrKr,rrrrapbr, Karrbt orbrH,(r,t 3brMbrpaH
Ko3raJrrKbrtrlrapbr, yrxbtpy r+pa"qaapbtHbrrt reoplrcbt Heri:aepi, paxeranbtK
(o3IaJITKEr UlTap.

B pery,rrrare xSyqeHru Aucqum Hbr cryIeHr Aonxer yMerb npoe(rupoBarr op6urur
xocMrlqecxt,x annapaToB pa3JIl-IrrHOrO Ha3HaqeHHr, aonxeH 3HaTE x,taccur$uxaunro
(ocMxqecxrx annaparoe, cnyrnaxoa,[33 tt rexuxqecxue xapaKTep[crHXx cnyrxrxoa [33.A rarxe uMerb npeacraBlleHEe o reocrarluoHapHbre cnyrHr-tKax, HaBrrrauuolHbrx
c[yrHrKax, oxnorrpyeMr,rx KocMuqecxux xopa6lrx, op6uraatxrre craH(rrx, 6oprosux
cucreMax KA, napauerpax clcrcM opr-reHTaurn., crcreMe yflpaBreHx, JtBrxeHueM,
clcreMe 3Heproo6ecneqeHr-rr, xxrxocrHux paKerHblx aBt-rrarerrx,.rBepaororrJrr,rBHbtx
paKerHblx ABl-irarerrx, ocHoBax reop,lI-l paxer-Hocl-{Terefi, oco6eHHocrrx 3jreKTpxqecxxx
paKeTHbtx aBr.rraTenefi .

As a result of studying the discipline, the student should be able to design the orbits of
spacecraft for various purposes, should know the classification of spacecraft, remote sensing
satellites and the technical characterislics of remote sensing satellites. And also to have an
idea about geostationary satellites, navigation satellites, manned spacecraft, orbital stations,
onboard spacecraft systems, orientation system parameters. rocket engines.

O(l'l n - 3uuurpaa-rapltur
TeXHO,'lOf llXCl,lHt l tt
Heri3Aepi.
frapaa,raxa
Yurax
annapaTTap,qblq
afpoMexaHHxacbt

OcHosut paxerlro-
xocMfl.recKoii
TexHuKl,l

Fuapan,rara.

A3poMexaHuxaJIA

Fundamentals
rocket and
technology
Hydraulics.

Aeromcchanics
the aircraft.

of

of
space

Tatlaa 6oirurtrtua KoMnolrerrre / Koi-rnotterrrbr no s],r6o to ional Com ents
7 EN TK vaTcp HaJ,rlapKorcrpyrqlrnsrx

TCXltOIOrl,ltC6l
5 erann MarepuirnlapHHbrrt KypbubtMht; MexaHr{xarur xacNerrepi xeHe (opLrrnarap.lHrtM

brMAbr( lxTlfl; TeMt KONII MACbI;KO F-xarAaiinbr( ,qflabITtI'UI abr{ K

3uuupau rapbrru
TexHrxacbttlbt t[
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Tcxrororrx Kolrcrpyrufio8Hux
MaTepnanoB

Tcchnology of Structural Materials

BD EC 6onarru repuu.uuK xaHe x[Mn JrLr(-TepM[rnbrK orgey; 6olar, uofiux xane rycri
MeTaraap; flonHMepnep, KoMrro3rrulrflJrbr( Marepr{anaap, nnacTMaccanapi yuy
annaparrapHHbrH HaKTbr 6onueKTepi yurix r"rarepNa.ruap raHAay etricreMeci MeH

npuxunnrepi.
Koacrpyxunr.nur Marepxauap rexHoJron-rrcLr: Kyro, yxTaKrbt Meran;rypr[r, Meraubr
(LrchrMMeH oruley, Marepr.ranaaprbr xecyMeH oH.uey. nicipy. llaHeKepney, Kopraflbrur
xa6brHAap,(br (anhrlracrbrpy ap(brnLr MareprriuraapaH orutey, Marepuanaap.[br orlaey
TexHoJrorurcbrHbrH 6yEuMrrbrrt nafina,rauy racterrepiHe xaHe ceHiM,[iniriHe ccepi.

flplr lr:yveHur aaHHofi arcutrrtnaHbr cry,rleHTbr aorxHbt Hayqrrlcfl B pe3ynbrare aHanr-r3a

TexHoJror-Hqecxux npoueccoB, arr6rparu onrrrMulnbHLre
MeToAbt HccJreAoBaHHfi cBoficrB fi cTpyt(rypbt MarepfliuroB,oflpenenrrb MexaHrqecxle
cBoficTBa MaTepra,'loB, BbrrroJ'rrurrb aHanrr3 cTpyxrypbt MaTeplirnoB, fipoBo,4r.rrb o6pa6oTKy
nolyqeHHHLIX 3XCnepI-lMeHTanhHbrx Pe3ynbTaToB, aHilnE3[poBaTb TexH[r{ecKyro
Nurlopt'launrc B o6nacru MarepraloBenelm rj rexaor,lorrr xoucrpyxuxoHHbtx
MaTepuanoB.

eoBpeMeHHbtx

ycJroafl F 3xcuyarauul,t Bbr6sparh Ma

Basics ofrocket and

space
technique)KorapHM
ATCMATTKA

Physics

Ocrrosrr paKC] IIO.

Her-l3.Ilepl

Or3rKa

TC\ (lt

Ortuxa

IJ EN TK
EA KB
BD EC

Applied engineering programs

l ll Dt{c ePn ll(

lflrxexepHbre

Konnas6arr,l
rPorpaMMajrap

Ilpuxraarsre
rIporpaMMbl

5 Ey.n noule cryaeHTrep xo6a.nay Kyxarrauacbrt 3nexrpoHAbr rypae xacay yuiH MauuHa
xacayra KoJlaaHbrnarrs Ko.naau6aau rrxexepaix 6arqapn3y316p451 oKrlabt. Eyn naHAi
o$rn-yrpeHy saruxecixAe cryleHTrep T-FLEX CAD, Kounac CAD, AutoCAD x.He
6acKa.raprrra ue 6oayu Kepex, TexHororrrltbr( xaHe xo6a,rur ecenrepai ueuyae
(oraaxsr,rarHx uxxexep,rix 6ar4ap.r2y6;16pq51 Konaagybr, uuxexep.nix ecenreynep yuiH
(o,taax6aau 6araaprauarapau KonaaHy xeHe aepexrep 6a3acbtH 6acrapy xyfieciu
nafiAanaHy xepex.

B naHHoil A}lc[rruI-lre crynerbr 03HaxaMrrBarorc, c opl-txJra,rubrMx rHxeHepHbtMl,
nporpaMMaMrI, t-icnonb3yeMr,rMr-r B HHxeHcpHofi Aerrrerblrocrlui, co3AaHu,
KoHcrpyxropcKoil AoxyMeHTarrxr-r a 3reKrpoHHoM BlrAe. B pe3ynbrare x3y,reHH, AaHHofi
ArrcllrrruHHbr cryreHrbr ,qorxHbr Bjra,(erb [porpaMMaMu T-FLEX CAD, Kounac CAD,
AutocAD H Apytne, AonxHH yMerL rcrroJlb3oBarb rrpr.txjrarH6le t-lHxeHepHbte flporpaMMbr
npE peueHr{H TexHonorxqecKr-Ix x xoHcTpyKropcxHx 3aaaq, npHMeHflTb npnKnaaHbte
flporpaMMbr rnfl flHr(euepHbtx pacqeroB l nptlMeHxrb cltcreMy ynpaBreHfis 6atawu
IAHHbIX.

Axnaparrrr-
KOMMYHHXAUT'INbIK

orraipicixiH
Heri3aepi

Xoraprr mareuarrra

OcHoser
uH0opMauxotlHo-
xoMMyHxxauHollHofi
TexHororu!t

l\t l\t al e M aTr I ka
Br,rcruan
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When studying this discipline, students should leam from analyzing the operating conditions
to choose the material and method of manufacturing parts and products using modem
technological processes, select optimal methods for studying the properties and structure of
materials, determine the mechanical properties of materials, perform an analysis of the
structure of materials, process the experimental results , analyze technical information in the
field of materials science and technology ofconstruction materials.



In this discipline, students study the applied engineering programs used in engineering to
create design documentation in electronic form. As a result of studying this discipline,
students should own programs T-FLEX CAD, Compass CAD, AutoCAD and others, should
be able to use applied engineering programs in solving technological and design problems,
use applied programs for engineering calculations and use a database management system.

Basics information
and communication
technology

Tarua ooItt,[tlua KouIIolteTTTe / KoMnorrcrrrur no sLl6o /o ional Com onrnts
5Marcpaaruaparrl r<e&prici

Conpono.ncnrc uarepua,roa

I EfI ]'K
EA KB
BD EC

Mera.n.r uarepnaraapbrHbra (yp6rnbrMr,r; MexaxtKarbrr Kacflerrepi xaHe Kopbtrl:rrapabtr{
rypruluuaur 6epixriri; TeMip-xoMiprerri roprrrnarapau{ xyil-xarlaftnbr( luatpaMMacbl;

flonrjMepnep, xoMno3]ruurnbrK MaTepflannap, nnacTMaccanap; Yury
annaparrapbrHbrH xa6rur 6erurexrepi yuriu uarepaa.nAap raHAay oaicreveci uer
npr.rHqxnrepi.
Koncrpyxurr,rrtK Marepr.ranaap rexHoJ'rorrrcLt: Kyto, yxTa\-rbt Meranrypt-lr, MeranAr,r
(LIcbrMMeH oluey, MarepfiarAap.abr xecyMeH e4ley, nicipy, aeHexepney, KopraHUu
xa6urgap4u KiurbrflTacrbrpy ap(brnbr MareprliuAaplbr e{,qey, Marepxanaapahr oruley
Tex Hor'lorxrcbrHbr ( 6yfibrMHhrH nafinanaHy KacHerrepiHe xaue ceuiuai,ririue acepi.

flpu x3y,{eHxx AaHHofi agcuxruuHbr cry,[egTbr aonxHH Ha)Arrrhc, B pe:ynbrare axanx3a
ycnoBxfi 3Kclnyaraqru art6uparr MaTepnan r cnoco6 t-r3rorosreHxr ,{eranefi q 3\e tl c
ucrlonr,3oBaHueM coBpeMeHHbtx rexHoJror-t-lqecKrrx npoueccoB, Bbt6Hparh onrrM:rllhHbre
Meroabr xccjreAoBaHHtr cBoFcrB x crpyKrypbr MarepnanoB,onpe[errrb MexaHrqecxre
csoficraa uarepxaroB, BbrnorHrrb aHanI{3 crpyxrypbr MarepflanoB, npoBo,flxrb o6pa6orKy
nonyqeHHHbrx SKcnepuMeHTaIbHbrx pe3ynbTaToB, aHaIfi3upoaaTb TexHlttrecKyro
HH{opMaulp a o6,1acu MareplanoBeaeHxx l{ TexHoJtor}ll xoHcrpyKuuoHublx
MaTepl,anoB.

When studying this discipline, students should learn from analyzing the operating conditions
to choose the material and method of manufacturing parts and products using modem
technological processes, select optimal methods for studying the properties and structure of
materials, determine the mechanical properties of materials, perform an analysis of the
structure ofmaterials, process the experimental results , analyze technical information in the
field of materials science and technol of construction materials.

M6orarru reputm,tltK xaHe xtlMlIr,tbt(

3urr'rupau raPbtul
'rcxrruKacb0tr,lll

OcHosH paxerHo-
t(ocMritlecxofi
Tex Il I-t Klt

Basics of rocket and

space
technique)I(oraphrM
ATCMATI,IXA

Physics

@mrxa

l0 ETI TK
6A KB
BD EC

ArropflTMAey
6araapraua,ray ri.naepi

AnropHrMx3aux,
npofaMMxpoBaHllq

xJltc

andAlgorithmization

5 Eyr narae anrcprTMAey xeHe 6araapnaMarayauq reri:ri np Huflnrepi. Heri3ri
a,rroprruAix KypbrnhrMAap 3epTTene,Ai. OXy naain Merrepy HeTlxecixAe cryAeur
nporpaMManay ri,raepix roraaaa 6i;ryi, rorrxamrx ryprlr,ual ry?brc xeHe rxiM,[i
6araaprauarapau KypyH Kepex, arropnruaepai Kt?yauH Heri3ri npxHuunrepiH. Heri3ri
arroparuair xoHcrpyr(u[rnapabr, xirui 6araapnar..ranapru, 6araapnaMa xiranxaHarapHH
Kypacrbrpynhr, o6rexrini-6arbrrranraH 6araaplaua,ray ynriciH, cbtHLtrrrap MeH

o6'uexrinepai4 ryciHircrepiH, onapnHH xacuerrepir xaue aaicrepi,

AKnaparrLl-
xoMMyHnxaul,lxJIblK
oHAipiciHiH
Heri3,qepi
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OcHosrr
trxtlopruauuotto-
rouuynnxauuornoit
Tex I IOJIO t-tl l.t

and communication
technology

B Aaxxofi arcuflnJrriHe fi3y{arcTcr cxoBnhle nprHrltrrbr aJrropltrMttaufi}t A

[porpaMMLtpoBaHt,tr, ocHoBHr,re iurroplrMflqecxt,te xoHcrpyKur-tx. B perylsrare ocBoetrrut
y,re6Hofi ,[HcunrurrlHbl o6yraroutuficr .[oJrxeH yMerb rcnorb3oBarb a3brKn
tlporpaMM[poBaHtlr, crpoxrb Jromtlect<r fipaarla6Hbre u aQQerrmHrre nporpaMMbr,
noJIxeH 3Harb o6utue npuuurnu nocrpoeHflx aJrropr-tMoB, ocHoBHbte arroprlrMuqecKt,te
xoHcrpyruxx, rroafiporpaMMbr, cocraaJreHrre 6n6,rsorex nporpaMM, o6rexrno-
opl-leHT[posaHHyK) MoAeJlL [porpaMMHpoBaHur, noHrrfle KraccoB x o6reKroB, xx cBoficrB
t,l MeTOAOB.

In this discipline, the basic pri les of a mizat

programming languages

Tatulay 6or-rrrrrura KoMnoHerrt ep / Kouroueurrr ro Bhr6opy / Optional Components
II )I(ETI TK

OOA KB

GCD EC

Ilpelnpaauuare-nucrBo H 6lr3Hec

Kecinxep,rix xaue 6u:uec

Entrepreneurship and business

5 Eyn [aHAe 6u:aec-xyprurulmaap/larhr 3xoHoMIKarH(, yfibrMracrr,rpyrxhtnbr( xaHe
K+(brKrbrl< KarLrracrap xyneci periHAe xacinxeplix reopancbr MeH npaxrflKacl,tH 3epaeney
Heri3iH,qe 6I.,3Hec xypri3y AarALrraphr Kirrhrnraca,qbr. On coHlail-al( 3KoHovaxaxu4 qa:ipri
xaraaiuu,(a urarsrr xacinoprruaapnbtH poni MeH opHbtH aHHKTafiaH. Kacinxeplir
cy6rcrrirepirit 6ulxec-xocnapututH Heri3ri nplnuunrepi MeH Ma3MyHbtH aHbrKrafi,lht.
Eir xacinxep,rix Ku:uerriq yftLrM,ubtK HbtcaHAapbrH, orrr ripxey rapri6i MeH Krrruerix
roKraryar,r KapacrbrpaMbr3. fiauAi ortrn-yfipely 6aprrcuuaa cryaexTrepailt aKnaparrbrK
xaue riranxasaruK ry:urperriairi KaJrunracrbr.

B aauHoi [lrcuxnntlHe cryaeHTbt flor,ryqar npaxrrqecxre HaBbrxr-t ocyuecraJleHri
flpe,[npfiHxMarenbcxofi ,aerTerbHocru Ha ocHoBe t3yqeHlts reopuu x npaxTxKtt
IIpe,[IIpfiHxMaTenbcTBa KaK cucTeMbt 3xoHoMt{9ecxrx, opfaHfi3aul-loHHbrx l-l npaBoBbtx
orHoueHl,IE rrpejlnprHrMarenbcxEx ctpyKryp. Taxxe onpeqenrerc, ponh r Mecro MrI]lbtx
flpelnplrrrHfi B coBpeMeHHbrx ycJroBurx QyHxunorupoaarur 3KoHoM}lxu, I43rararcTct
ocHoBubte npxHttxnbr fi coaepxaHue 6n:rec-rrnaaa cy6bexroB npeanpxHxMarerbcxoii
,{erreJrbHocrfl. PaccMarpxBalorcg opraH}l3auroHHr,re $opMtt npeanpuxfiMarerbcxoi
AerreJrbHocrrr, nopt.{ox ee perncrpaqxx x npeKpau-(eHr-re AerrenLHocrr.t. OopMxpyerc,
uuQopuaqNoxno-6fi6nfloreqHa, xoMnereHTHocrb cryAeHToB 8 flpouecce u3yqeHU,
aucqrmrlHbr.

In this discipline, students will gain practical skills in doing business based on the study of
the theory and practice of entrepreneurship as a system of economic, organizational and

relations of business structures. It also determines the role andle lace of small
O EHy 708-01-21 Karanor aucq[nlrr.rH [o o6pa3oBarerr,Hofi nporpalrue. I4lgaune aropoe



enterprises in the modern conditions of the economy. Outlines the basic principles and
content of the business plan of business entities. We consider the organizational forms of
business activities, the procedure for its registration and termination of activities. Formed

and library competence ofstudents in the process ofstudying the disciplineinformation
5Pyxaxu xa{rrrpy

Pyxaut xanrupy

Rukhani Zhangyru

)l(6tl TK

OOA KB

CCD EK

t2 Eyn [aHAe cry[eHrrep KoraMAbr( caHaHbr MoaepHxiauurnayfl,r, rrtt 6acexere xa6ilerri
ynrrbr}I .qyHHeraHHMblH xaHe .[yH[eraHHMbrH Kirrbrnracrbrpy[br:eprrellai. CoHHMeH
(arap, caHaHbr xal1rLrpry,oHE 6ap,rrrx a,rrrr x+panmpbr, ourrH iurix,[e: ynrrbt{ 6acexere
xa6i,rerri,riri, [parMarx3M, yrrrrrx cafirecrixri caKray, 6i,riu ra6uuyu-trr,lur,
KalaKcraxxrr( SBo;ItoulrflJlbr( aaMybr xaHe caHaHH[ a[rbrKTbrru :epmeleai. E,lAe xyrere
aclrpbrrraH <Tyrau xep> 6araap,rauacuxsrrl Heri3ri xo6achrH :eprrey. Ocsr xo6aHbrrl

KypbrnblM o6bexrinepiH ciuy xaHe xoHAey, MeKrenrep

In this discipline, students will study the modemization of public consciousness, that is, to
create a worldview and worldview ofa competitive nation. There will also be studied all six
tools for the modemization of consciousness, including: the competitiveness of the nation,
pragmatism, the preservation of national identity, the cult of knowledge, the evolutionary
development of Kazakhstan and the openness of consciousness. The study ofthe key project
of the program "'fugan Zher", implemented throughout the country. Within the framework
of this project, measures have been taken to support socially vulnerable groups of the
population, assist in finding employment, safeguarding his(orical and cultural heritage,

uje[6epiH,[e xarbrKTbrH aneyMeTTix OCAJI

MYpanapabr carflay, h

buildin ment for schools.and re uilnn infrastructure facilities, and modem
l3 XEN TK

OOA KB

CCD EK

I-{xr}p,rurr rexHonornflJrapAbt
cananap 6ofiLrHtxa (orAaHy

I{uQpoarre rexHo,torux
oTpacnxM npl{MeHeHx,

Digital technologies by branches

Ito

5 Eyn rreH (aralcraH Pecly6lnxacuHsr4 (UxQpnuK (a:axcrasl neurexerrir
6ar4ap,ralracrrr icxe acupy xrHe icKe achtpy carbtnapbtH, ?neKTpoH,[brK xuruemepai
ycbrHyabrtl un$pnbrI< flnarQopMirflapbrH, aprypai xacinrix cananap.aarbr ufltlpnHr
TexHoJlorflrrapJlhr eHri:y xane nai[anaxy enicrepiH, 3xoxoMH(aHbrrt csxropnapbrHAarbr
uxopnbx rpaHcoopMaux,uapALr, MeMnexerriK opraHAapAbr uxopnaH.[blpyabr, uflOp,'rhrK
uuQparypulsruarr ,aaMbtryabl, araMHbrl{ ,[aMyblH (aMTH,[br. xaflrrar, rHHoBarr,rrJrbt(

caruux Xi6ex xoarru euriry, cararrr xauafita xouy xburbrrxoxyfie, 6acxapy xyieci,
O EHy 708-01 -21 KaT aaor aucr+rrrJruH no o6pa3oBaren6Hoft nporpar,,tue. I4raaHze nropoe

yuriu :auarayr xa6auxrapuer Kaurauacrrr ery 6ofibrHtua rxapanap (a6ruraasarr.

B aaHHofi aficurnruHe cryaegrhr 6yayr r:yvarc MonepHfi3aqr{rc o6IrlecrBeHHolo
co3HaHIr, TO eCTL CO3,[aBaTb Mr.rpo8o33peHtle U MrpOOqyueHHe xouxypHerocnoco6rofi
HaUau. Taxxe 6yAyr a:y.raftca Bce uecrb l.tHcTpyMeHToB Mo,[epHlr3auHx co3HaHtt], cpeAfi
xoropbtx: xoHr(ypeHTocnoco6Hocrb Hautll-t, nparMarr3M, coxpaHeHrre HauloHanbHof
HAeHTrqHocrl-r, xyJrbr 3HaH}.tr, 3Bonrollt-toHHoe pa3BHTEe Ka3axcraHa r orKpbtrocrb
co3laHrr. H31^{enxe KrroqeBoro ttpoeKra npor?aMMu (TyFaH xep), peanx3yeMoro no
Bcefi crpaHe. B paMxax 3Toro [poeKTa peirnx3oBaHLr MeponpHf,T]I, no rroA-[epxxe
couEarbHo yr3Br.iMbrx cJroeB HaceJreHl-lr, colleficrBtrrc B TpyaoycTpoficrBe, oxpaHe
ncropr.rxo-Kynlryptoro HacJreAxr, crponTenbcrBy x peMoHTy l.ruQpacrpyxrypxux
o6rexros, coepeuetxor,ly o6opyaoeaxrrc trrKoJr.
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B aaHHofi ar-rcurn'[{He paccMarpuBarcTc, 3Tanbl BHeapeHI'If, fl pelrJllI3aul'll'{

focyaapcrBeHHo nporpaMMbl PK <l[t$poaofi Ka:axcran>r, utl$poarte nlarQoprvtr
oxa3auu, 3neKTpoHHEIx ycnyr, cnoco6ot lxegpeu , u llcloJIL3oBaHH, unQpoablx

rexno,rorsft B pa3nxqHblx npoQeccuonanbHblx o6,racrnx, utlQpoBble npeo6pa:oaanur a

orpacJrrx 3KoHoMHKx, uuQpoBIr3auu, aetre,lbHocrx t-ocylapcrBeHHblx opraHoB, pa3Burue

uuSpoaoltr uxQpacrpyrryprt, pa3Bxrfle qenoBeqecxoro xaflIlraJla, I-lHHoBauuoHHatl

3xocucreMa, cucreMa ynpaBneHxrr pearx3auuf, uu(lpoaoro lllerxosoro nyrl,, nepexoa Ha

quQpoaoe rocyaapcrao.

This discipline coyers the stages ofim lementation

of application

providing electronic services, methods of introducing and using digital technologies in
various professional fields, digital transformations in sectors ofthe economy, digitalization
ofgovernment agencies, the development ofdigital infrastructure, and human development.

capital, innovation ecosystem, management system, implementation ofthe digital Silk Road,

igital Kazakhstan", digital platforms forstan "Do

transition to a d

6yn naH TexHUXarLr( rhrnbrM,(ap MeH TexHuxa, MauHHa xacay, oHAIplc xaHe KYpblnblc

canarapbr, aBToMarraHAbrpy xare 6acrtapy, lrHxeHepfir, xollix rexxuxacrt xaxe
TexHolrorufl caracbrHAarH crr6ail.nac xeMKopnbll1Ka (apcbl craHAaprraplves 6aii,'raxr,lcrst

Cbr6afirac xeMKopnbIKrbtr{ cHnarLI MeH Qaxropnaptrr, oHblH sprYpni xepinicrepiu.
aaaMHbl( (yKbr(rbrK uaaenueria ,(aMbrryahl, cu6afi,rac xeMKoplrblKKa (apcbl rYPyra

uKnal ereriu xeueHni 6iniM 6epi,rai. Cur6afi,rac xeMKopnblKTbl chIHtt raraayahlu
cryAeHTTepaiH aaFAblJIaphIH ,llaMLlry. Kypcrttu Ma(carbl ocbl MaMaHAbl(rbltl

epexurelixrepiue 6ajfuaultcftt cbl6aiinac xeMKopJIbtl(Ka Kapcbl xYpec caracblHnarbl Ha(Tbl

aarabrraprf,r aauury 6o,rutu ta6rmaau..

B aaHHofi ar.rcurnjllrHe paccMarpt.rBaprct aHrHxoppynuHoHHble HoPMr,l a c$epe

TexHr{qecxfix Hayx It rexHonorfifi, I,IHxeHepHhIx, o6pa6aruaaatlnx a crponrerbHtlx
orpacnefi, aBToMaaH3auLt[ I-t ynpaBneHru, MaluxHocrpoeHxr, TpaHcnoprHofi TexHllxl'i ll
TexHo;rorHr. Aatorc, KoMrurexcxbte 3HaHI-r, o cytuHocrtl a $axtopax xoppynullx, ee

pa3rfiqH6lx nporBJreHurx, pa:lBt{THe npaBoBoil xynbrypbl JIuqHocrl't, cnoco6crayrcuee
npotaao,a.eficraurc KoppynuxI,. Pa:aurte y cryael]ToB yMeHu, KplrrxqecKoro aHar'llj3a

xoppynulloHlrbrx ra,'rexufi. I Je,ruro Kypca ,Bnrercfl Sopmupoaaulre qerxrlx HaBHxoB B

c$epe nporueoreficrBH, Koppyluut, B cs.8:a c oco6eHHocrrMq yKa3aHHofi ctreur{allbHocrl'l.

This discipline deals with anti-corruption standards in the field of technical sciences and

technology, engineering, manufacturing and construction industries, aulomation and control,

engineering, transport equipment and technology. Comprehensive knowledge of the nature

and factors of comrption, its various manifestations, the development of the legal culture of
ton are ven. The deve ent of students'the individual contribut to counterin

XE|I TK

OOA KB

GCD E(

Cbt6aianac xeM(opnH(Ka (apcbr

MEAEHXET

AHruKoppyn|Ifi oHHarr xynbrypa

Anti-corruption culture
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skills ofcritical analysis ofcorruption. The purpose ofthe course is to develop clear skills in
the field ofcombating corruption in connection with the peculiarities ofthis specialty.

Opra
6rlororrscu,
reorpar$ur,
xt MHrcbtH

KaxeT.

l\t cxl cl I

6i,ry

Eyr naxae a,(aMHLIH Kop[arax oprara rayinci: o3apa epeKerrecy xoJr,[ap6r, (opuaraH
oprara (arrrcrLr xahas,[rrK e:repicrep MeH a.(aM3arrLrH orvip clpy crparerurnaphr
KapacrbrpbrJrarhr. Cou.qai-ar, ToreHue xar.(arnapaa roreHue xar.aafilapaa 6r:nec
HHcaHAaphIHbIH rypa(Tbr xYMLrc icreyiH, ra6Nrr xene rexHoreHAix cunarrarbr roreHue
xar.{afinapAbrrt irJlalrH any MeH xoroabr(, coHAafi-aK ra:ipri :auanrur Kypanaapabr
nalraulmlyl.bt, xacinoprruaap MeH yftbtMAapabtx (ayiuci: ex6ex xaraafinapbrH KaMTaMacbl3
ererixis ra,raaiAu. neHHiH Ma3MyHU (araM-Korau-ra6nrar> xylieciuaeri ?xonoru,rJrL (
(arbrHacrapAhlh xyieri ftrauur 6iniMi, onap.ubrE (apaMa-(afiubt,'u,rKrapbt,3ar{napbr,
Teopflrchr MeH AaMy rvo.le.traepiu xopcereai.

5

Srorornr r 6e:olacnocrr
x}l3HenerTerb ocTr-I

3xo,rorrr xaue ouip xayinci:airi

Ecology and life safety

XEN TK
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B AaHHo[ yqe6Hotr AxcuuftlfiHe fl3yqalorc, cnoco6ur 6e:onacsoro B3alrMoAeficrBll,

'lenoBeKa co cpeAofr o6uranut, mo6alr,grre fi3MeHeHr.!, B oxpyxapuei cpeAe fl crparerut,t
Bbtxl{BaHxJr qeroBeqecrBa. Taxxe aHan}r]Hpyrorcf ycroft'lt-lBoe tpyHxut-toxNpoaaxle
o6teKroB xo3rFcrBoBaHE B ycroaurx epsBhlqafiHlrx cHryauui (t{C), sonpocur
npelyfipexaeHx, u JIuxB'rAaurH flocneacrBx, qC npflpoAHoro ]l rexHoreHHoro
xapaxrepa, a raxxe [p[MeHeHr{e coBpeMeHHbrx cpe.[crB nopaxelt-tr, o6ecneqeHxfl
6e:onacssrx ycnoB[fi TpyAa Ha npeA[plrrrn x x B opraHfi3arlrrx. CoAepxaHne
IltcurrlnxHbr orpaxaer crcreMaru3t poBaHHoe Ha)AHoe 3HaHlte 06 3xororrqecxt-rx cBr3rx
B clcreMe <ueloaex-o6ulecrao-[pupoaa), xx nporxBopequrx, 3axoHoMepHocrrx, Teop].trx
l.r Mo,[enrx pa3EHTt-tt.

In this academic discipline, we study the ways of safe human interaction with the
environment, global changes in the environment and the survival strategies of mankind. It
also analyzes the sustainable operation of business facilities in emergency situations, the
prevention and elimination of the consequences of natural and man-made emergencies, as

\ryell as the use of modern means of destruction, ensuring safe working conditions at
enterprises and organizations. The content of the discipline reflects a systematic scientitic
knowledge of environmental relations in the system "man-society-narure", their
contradiction ent.laws theories and models ofdevel

reorpar[rr-r, xllMltlt
cpeaxeI uxonH.

It is necessary to
know the biology,
geography,
chemistry of the
secondary school.

l6 XEt] TK

OOA KB

CCD EK

Icxep,rix prropuxa

,(eroaaa prroprxa

Business rhetoric

5 Ey,r rtaH cry,{eHTTepail prropura xaercbtH TlriMAi KapbtM-Karbrlac rsr.nurusr periue
KarblnracrbrparH, exerri puropuxanbrx epexenepre xexe 3aMaHayH porepxa
xericrixrepixe cyfiene,li, coHAaft-aK KoMMyHxxauurlrLrK HaKrbr rancbrpManapm
aeri:nerres oparopnbl( xyMbrcrapabr Kypy aarabtnapbrH aaMbrra,[.8t. Ourrq :eps6yi
xaci6t-t uauu:au xarnaftAarbt pltropl-tKirnbrK Kbr3MerriR texHoror cceru trepyai KaMTrnbr.
Kypcrux uaxcaru cryaerrreprih cofiney rilix yfiperyiH aprrbtpy, rr.rirvai icxeplix
(apLrM-KarbrHac (arfiaarrapH rypa,ru 6iniuai arry, cryaeHTTepri{ coiney aarabrcbrH
Ta6brcrLr KaMTaMacu: greriH Heri3ri Oarropnap MeH npouecrep, coflneyui MeH

ayrlrropxtHbrll o3apa epexerrecy OopManapg MeH Kypanlapbr.

I
!

I
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MxpyeT y cryaeHToB flpeAcTaaneHr.re o pxTopxxe xax HayKe 06
onlparcb Ha aHTr,r.tHHe pr-rTopHqecKne I(aHoHbr u trocTnxeHxr

co8peMeHHofi pxToxpxH, a r"xxe BHpa6aTbrBaeT HaBHxl.t flocTpoeH1r, opaTopcKoro
npor3BeaeHnr, ucxo.u, l.t3 r(oHxperHLrx 3a,qae o6ueHn, Kypc lueer npoQeccuoaalrxo_
npaKrfigecxyrc Ha[paBJleHHocrb. Ero t:yvexue npelnonaraer oBnaAeH[e rexHoror[efi
pNroprvecxotr [erTenLHocTu r npo$ecctoua.nruo 3HaqrMsrx cfiryaqxrx. B 3aaa.lu xypca
BxoAxr noBErrueHre peqeBofi o6pa:oraauocrr.r o6y,{alou.lrxcr, npuoopereHxe 3HaHx, o
npt,tHuxnax :QQexruarroro Ae,roaoro o6ueaur, ocnoBHr,tx t[arropax fi npoqeccax,
o6ecnetr[Ba]oull.rx ycneuHoe Bo3AeficrBre nyontIqHofi pequ Ha cryruarerefi, fiopruax n
cpeacTaax a3anMo,(efi crBll, oparopa H ay]lflTopljx.

,(auxar aNcutn,rtxa Qop
3OOeKrnBHoM 06rqeHr.ltr,

develops the skills of building an oratorical work, based on the specific tasks of
communication. 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 businesi
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.

ric as a science of effective communication.
achievements of modem rhetoirka. and alsorelying on the ancient rhetorical canons and

dea of rhctocrp sst nts

4 celrecr /4 ceM / Semester 4
conr ncntoox Ilotio II I'ltc YilrrB ltBCli k'0 tllt rcIIO II T' llU rsc

l7 En xooK
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3aexrporexxrxa

3,rerrporexHlxa

Electricalengineering

r.rarHurrix ri36exrep, :lerrpouarntrrix xHnyKurr,
onueynep, rixelefi xaxe afHr,rMarbt roK 3reKTp

MaurxHalapu (apacrr,rpbrJlaahr. Xerexri{ Heriraepi. TpaacQopuaroplap. 3neKrp
3HepruicbrH a,ry, 6epy, Tapary xeHe nafrAanaPy aAicrepi. 3,rexrp :neprtrcuu ouaipy,
Tapary, KafiTa eruey xeue nafi,uanaly rexuoJrorrrcuMex 6afinagbtcrLr. (oa4axy yulin
srerrp,rir xaxe uaruurrix ry6rr,rrrcrapAhr Konaary.

B AaHHoi AucqtlmuHe u3yqarcTc, 3reKTpHqecKHe ueltu nocroxgnoro roxa.! MarHurxbre
uenl,l, 3nexTpoMarHuTHa, xB.qyxqxr, uent,l flepeMeHHoro ToKa., 3reKlpl-lqecx}-le x3MepeHtlr.,
3reKTpxgecxtle MaUITIHH flocrorHHoro u [epeMeHHoro roKoB. OcHoBbt 3neKTponpHBoAa.
Tpaxc$opuaropu. Cnoco6u nolyvett,tr, neperaqr, pacflpeaenelx, t HcnoJlb3oBaH]r,
3nekrp qecrofi :Heprtr. O6,racrr rexHr,rxlr, cgr3aHuar c floJlyqegreM, pacnpe.4eJreHfieM,
npeo6pa:oaaxreu u ucnoJlb3oBaHr{eM 3nexrpfi.{ecxofi 3HeprHx. npxMeHeHHe
3neKrprqecxt-lx r MarH[THhrx ,B,,leHr-rfi AJL npaKrl{qecKoro rcnonb3oBaHr_tr.

Eyn naune rypaKrH 3nexrp rir6errep,
atrnurua,tu rox ri:6exrep, :lexrpaix

AC
ied.
and

tic
ectric

form btai istri

n th S d c nc c ectri ac lrc uc nc c urc llp tS, c ntaectro lcS,mag gne
c urc el alectric casn1 urcmits, e cars fents, o rcdi c aand te nrnati curTc tsn are stud
1'he lcbas S o f eh Trans crs Methods ()for n n')trans rti n d utb

OH3uxa

Xotapu uareuarrxa

Burcutal
MATCMATITA

er MathematicsLli

(Dtt lItxa

Physics
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DC induction,

drive.



using electrical energy. The field of technology associated with the production, distribution,
conversion and use of electrical energy. Application of electrical and magnetic phenomena
for practical use.

Marepua,rraly xarte
KOHCTpyXUtjrnbrK

MaTepHanaap

TexHorort,lrcbr;

Ou3flKa5Yruy annaparrapLtuut{
fr,(IpaSllrKacbr MeH

rHrponHeBMoxercKrepi rri u uerir,qepi

OcroBrt rHlpaBnxk[ tl
f I,I.qPONIICBMONPTBOAOB JIETATEJI6HLIX

annaparoB

ETI XOOK
6.{ BK
BD UK

I8

hydropneumatic drives of aircratl

Ey-n naxae rarru ra6srpra.napMex, aubrr( xaue xa6ur apHanap,[arbr aFLrMAapMeH
ueKrerreH cyfi6rKrLrK arbrHAapH (apacrblpbt,'la.4br. Ar cyfisrKrrrKrurn iurxi aruru,uaprr
reprreregi; cyfibrKrbrKra apexer ereriH rryurep; cyibrKTbtK KbrcbrM; Heri3ri
r[apocrarrxaJlbtK Te(a€y; cyEhrmbrK ciljlbtcrtipManbl (anraH; cyfibr(TLlKrafbl HeMece
ra3Aafbt (ayaAa) (arrbt AeHe (o3raJ'rbrcbr Ke3iHAe opbtH ararhtH (chrprKhr) Mecene
ueui.neai. Eyr <crrpr6rr> uirAer afporxapoMexanltxaAa KapaJlaAbt xaHe aBHauH, MeH aye

,rixrepniq ce6e6iH axrrrrayra xoHe onapabr xoto
xon.(apbrH Ta6ym, rrApaBnxxa canacbtx.aarul xyfienepai xo6alayra xaHe ecenreyre
(a6inerri 6o,'rybr xepex.

B .uaBHofi rrcunrrr,rr{He paccMarpuBarocr loroxr,r xH,[KocrH, ofpatuyeHflbte fi
HanpaBneHHLre rBepAbrMn creHKaMr, Te\eHru B orxpbrrbrx H 3axpbrrbtx pycnax. Ta(xe
r3yqatorc, BHyrpeHHlle TeqeHxr xlrlxocreft; crflLI, Ae[cTByloulue Ha xxn(ocTb; AaB,teHxe
B xl.r,(xocrx; ocHoBHoe ypaBHeHUe rxApocTaTrlxx; orsocrrelurtft noxofi xt-lAxocrl-r;
peuaeTc, (BHetlIHrr) 3arqaqa, xoTopax [MeeT MecTo rrpx aBUxeHHl, TBeplofo Tera I
xltAxocrlr r,rJrr ra3e (Bo3Ayxe). 3ra <aaeuulll 3aaaqa paccMarpr,rBaercq B

a3por[IpoMexaHxxe x nojryqaer 3HaqfiTerbHoe pa3BHTue a cea:u c norpe6uocullu
aBl-laqrH H rerarenbHbrx anraparoB. no oxoH,raHxx AaHHoro Kypca, o65ruarcurtficr golxex
yMerb ycraHaBrrBarb opHqt-rBLt HerjcnpaBHocreii r Haxo.arrb nyrr-t fix ycrpaHeH]rr,
npoeKrr-rpoBarb x paccq ruBarL cHcre^{st a o6racrr r ,lIpaB,'tuKH.

In this discipline, we consider fluid flows bounded and directed by solid walls, flows in open
and closed channels. lnternal flows of liquids are also studied; the forces acting on the fluid;
fluid pressure; basic hydrostatic equation; relative peace of fluid; an "external" problem is
solved, which takes place during the motion of a solid body in a liquid or gas (air). This
"extemal" task is considered in aerohydromechanics and receives significant development
due to the needs of aviation and aircraft. Upon completion of this course, the student must
be able to establish the causes of faults and find ways to eliminate them, design and
calculate systems in the field ofhydraulics.

cI III Hr lic Illlllccry
KeMeIeprHrll 6afi.nauucru u

MarepranoBeaeHxe
U TEXHOJIOTTA

xoHcrpyxultoHHbrx
MaTepIanoB;

TeoperHqecxa,
MexaHtlKa

Materials Science
and technology of
Structural Materials;

Teoretical mechanics

TeopxrnbrK
tle\a ltKa

q)xl riKa

l9 EII XOOK
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Fapbrru caJracHH1arbr
AYHCTbIPbIMAbIJIhI(

TCXHTXA,lbIK OJItuEMACP

B:auuo:auexreuoctt.
TexHt-lqecxHe u3MepeHu,

03 pa

xillc
5 Eyr raHle ro3iMAiniK neH orbtprbr3y xyfienepir KypyAbr{ 6ipbr(rafi KarxAanapH,

YuaKrapAbr ecenTey xeHe ra{,(ay KapacTblpbrnaAbr. OmH Koca, po,rnxri uofiuuripexrepaiH
roriuli,riri MeH KoHy,6errepaix niuisi uen opHanacybtH6rrl aybtrKybr xaHe pyKcarH,
ayhlrKynapabr( caHAbr( MaHAepi Kapacrbrphuratrht. Eoluerrep MeH xr.rHay MaurHarapr,rH
oaaipyaeri rare.nirrepairt rafi.qa 6onybrHbln corcigairi. (are,rep rypnepi: o,ruevai

flilxiH Karenepi, 6eriuir( opxanacy xarerixrepi, 6eritin xeaipi. Faprrur(aTenep,6erKi

MarepNalraHy xane
xoHcTpyxuH,rnbrK
MaTepfianaaP
TexHoJto t-I,t, c bl

I
!
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M arep xa,'r oBe,ueH re
g TexHoroflr,
t(oHcTPyxulloHttblx
MaTepfianoB

eHepxaci6ix,4eri cafianH oHiM,[epAiH TyxbrpbrM,[aMacbr. g3apa anMacy rypanH Heri3ri
a(napaT xaHe oHbrH rypnepi.

B aaugoft Ar.rcurrnlr]rHe paccMarpxBarcTc, e,[xHbre trp Hunnbr nocrpoegfi, cl{creM
aorrycr(oB r nocarox, pacqer H su6op noca.{ox, ronycxu n nocarxl no,(tt.trnHtlxoB
KaqeHHr, orKroHeHu,l x .IloIIycxE r[opr,rsr H pacnoJroxeHr, floBepxHocrefi. t{HcroBbre

3uaqeHl-r; orxroHegufi. floxrrue o xen:6exxoctlt Bo3HtlKHoaeHlt, [orpeuHocru npr
,t3r-oroBJreHulr aerareE lr c6opxe uarurr. Buarr norpeurxocreE: norpeuHocrr pa3MepoB,

norpeurHocrtl Qopr'ru nooepxxocrra, norperuHocru pacrroJ'roxeHru rroBepxHocru,
uepoxoBarocrh IIoBepxHocrfi. noHrrHe o xaqecrBe flpoAyKul-rx B xocMu.recxofi orpac,rr.l.
Ocuooxue caegeult, o B3al{Mo3aMeuteMocrl.t r ee B

xocMHqecxof orpacrr

tnterchangeability and technical
measurements the space industry

This discipline deals with unified principles for building tolerance and planting systems,
calculation and selection of landings, tolerances and landings of rolling bearings, deviations
and tolerances of the shape and anangement of surfaces. Numerical yalues of deviations.
The concept of the inevitability of the occunence of errors in th€ manufacture oi pans and
assembly machines. Types of errors: dimensional errors, surface shape errors, surface
positioning errors, surface roughness. The concept ofquality products in the space industry.
Basic information about interchangeability and its types.

Materials Science
and technology of
Structural Materials

'l arutay 6or'ir,rrrura KoMflollerl'Icp / KoMUolrell r hl llo 8],160py / ODti(][al Comf,onenls
20 3LrM brpaH-rapbrurrbr(

TCXHXXAHbIH

Mexaflflxacbt

Crporre,rrlar Mexanrxa
paKerHo-xocMrrqecKofi TexHTIKH

Construction mechanics of rocket
and space technology

KYpbrnhrc

5

B xoae utyrerur ,uaHHoi al.rcurn,'urHbr y cry,aeuToB Qopuupyrorca 3Hauxfl o pactrere
cooplxeHflfi paKerHo-xocMrqec(of TexH[xu Ha npoqHocrb, xecr(ocrb ra ycrofirEBocrb,
yMeaxe aHanx3npoaarr pa6ory pa3n[qHhrx JrerareJrhHl,rx xoxcrpyxuaft, cocrorul]tx ]t3

oTAeJILHbtx 3reMeHToa, no,[ Bo3.(eficrBHeM crarrqecxHx, noABHxHbrx H AHHaMfiqecxux
Harpliox, yMeHHe npr-rMenrrb noJIyqeHHHe rraHrr. Cryaexr [onxea 3Harb Meroabr
onpereneHsfl ranprxexxo-aer$opMnpoBaHHoro cocrorHatt coopyxeHui, BHqric,,rfiaenLHbre
arropfiTMhr, ficIIonb3yeMbre fipu pacqere coopyxeHr-rfi Ha Bo3neficrBHe pa3rtqHhrx
Harpy3ox.

During the study of this discipline, students form knowledge about the design of rocket and
space equipment for strength, rigidity and stability, the ability to analyze the work ofvarious
aircraft structures, consisting of individual elements, under the influence of static, moying
and dynamic loads, the ability to apply their knowledge. The student must know the

Teoperu,recxal

Teorctical mechanics

'I coplrrJrbrK
MCXal tKa

]\tc\;l ttl\a
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Octt naHAi orrtn-yipeay 6apucblHAa cryaeHrrep paxeraJ'rr,rt( xaHe rapbrrxrbl( TexHrKaHbrri
xyui, rarrrt,rumt MeH rypaKrbrnbrrbr yurir apryp,ri aBrauuflJr6u( (+pbtnHMAapAbr{

xYMhrcbtH TiIIIay, cTaTHKanbrK, Ko3rirnLrcTafH xeHe afiHaMrxaJIhrx xyxreuelepait
acepinex, 6i,riuaepix xouary xa6i,rerix 6i,ryai 6i,re,ui. Cryleur apryp,ri xyxreue.nepaiu
acep eryi yurix xorrcrpyxuarnapabr ecerrreyae (onaaHr,rnaruH ecen afibrpbrcy
a,rropuruaepix, KypbrnhrM,aap.(brR crpecc-uraMM xyflix axurray aaicrepia 6i,ry xepex.



methods for determini
used in the calculation

ng the stress-strain state of structures, the computational algorithms
ofstructures for the effects ofvarious loads.

tDrcNxa

3,rerrpreru+rxa

brcHHAa cryneHTrep M[Kponpoueccopnbr( cayner xaHe
MxKponpoueccopnLrK xyMbrc npuHuflfirepi rypiurLr, MrrKpolpoueccopnLr( xyfie,tepAiri
xe,[eJl xexe ryparrH caffiay KypbtrrErnapbr, xipic-utururc uHTep+eficrepi xaxe r.6.
cxr(Tbr Mxxpolpoueccopnap MeH Mur(poxoHr?oJrnepnep rypanbr 6iniu aaaasr. Mfl
KYpan.[apbtHLttl tvytvxiuaixrepi MeH (ocr,rMuaJlapLrH 3epTTey; MII - xyf,enepai[ ranrix
coyreri; o14ey,6acrapy, ecre ca(ray xaHe xipic / uruftrc xyfte,repin yfiHMracrbrpy; Mp -
xyfie,repai xo6araygrrrl uerisri uixAe,rrepi uea epexuterirrepi; 6ip r.rxxponpoueccoplap
MEH KO ,'I bTII M

Ocrr naHAi oKy 6ap53uuupa+raprrurrur rExHxxaaarlr
MXXpOrPoUeCCOpnap xarre
ul.rxporpoueccop,rrrx xyile,rep

Mlrxponpoueccoprr u
MXKpOOpOUeCCOpHr,te c{cTeMbr B

paxerHo-KocMl-lqecxofi TexHIrKe

2t ETI TK
EA KB
BD EC

microprocessor systems in rocket
and space technique

KonaaHy cirnarrapbr; Mn - xyfienepiH a:ipley xaue oR{ey (ypanaapbr

B xoAe a:yveHtr aaHHoF lHcuullrfiHbr crytreHTbr rrojlyrlalor :saHal o6 apxHTexrype n
npurultnax pa6orbt Ml-txporIpoueccopoB, TaxEx 3reMeHToB Mt xporrpoqeccopHbtx cllcreM,
xaK ooepaTrBHbre ft nocrorHHhte 3arroMrHarculffe ycTpoEcr8a, raHTepOeicbt BBoAa_ahtBoAa
r rp., nporpaMMxpoBaHHx MtlKponpoueccopoB r-.t Mr.tKpoKorTpoJ,rJrepoe. H:yleule
Bo3MoxHocrefi r [pEMeHeHIIE Mll cpeacra; Tlrnfl.rHotr apxHreKrypbt Mn _ cucreM;
opraHrr3auu[ rroAclcreM o6pa6orxt, ynpaBnell-tr, r]aMirra r.t BBoAa-BbrBoaa; octoBHbtx
3aaaq r oco6eHHocrefi npoexrr-rpoBaHur Mfl - cncreu; ollHor(pEcrajlbHbrx MEKpo-3BM a
xoHTpor'rnepoB; MynLTHMfir(ponpoueccopHbtx crcTeM, ocHoBHbrx xoH$rrypautil a
o6nacrefi xx Hcnonh3oaaHufl; cpeacrr parpa6orxt u ouagxr Mfl - cucrev.

During the study of this discipline, students receiye knowledge about the architecture and
principles of operation of microprocessors, such elements of microprocessor systems as
operational and permanent storagc devices, input-output interfaces, etc., programming
microprocessors and microcontrollers. The study of the possibilities and applicatiJns of MF
tools; typical architecture of MP - systems; organization of subsystemi for processing,
control, memory and I/O; the main tasks and features of the design of Mp - systems; singie
chip microcomputers and controllers; multimicroprocessor systems, main configurations and
areas oftheir use; development tools and debugging Mp - systems.

xaHe ojrapAbr

Physics

Electrical
engineering
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Kolaau6aru MexaHuxa

flpurrta,[Ha.r uexaHtra

Applied mechanics

5

xorapbr reMneparypa,aa xy btc icreyi. Conaafi-ax"

MexaHrKzIrbrK (o3fzrnhrcrbrr{ 3ar{rhrJlHKTapbrH xeHe oHbt ecerrey eaicrepin, 3r,rMbtpaH MeH
tapHur rexHonorfircbtHbt( HaKrbt Mil,qerr€piH ueruy yuriu MexaHaKarbtK (o3tarucrbr
ecenrey aaicrepix Kon.aaHyra, cryreHTTep,li reop crbtK MexaHrKaHLrH,[aMybrHhrH Heri3ri
TapHxx 

. 
xe3eEAepiMeH raHbrcTbrpyra, KypbuhtcTbrt( epexuelirrepiuet raHbrcTbtpym

yfipere4i. nrexanuxaluK 6ai,raHrrcrap, annaparypa MeH Maur{Halrap xeHe onapabtrt rgMerr

t(To btK

i{aItc
lc

Eyr nanai cryaeHTrep MexaHrxaHLrrt Hen3fl yrL Mtapht MeH aKclIoMaTXKaCbtH,

KYpbrnhrc TexHEKacbtHblll
i xaxe 6oauerreIH, MEXAHT3 coHAar-aK Hen3n Ko

Os:txa

Teoplr.uur
MexaHrxa
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Teopernrecxar
MCXAHTKA

Ol:uxa

.[ar.qbrnapabr (MarxuHa 60rueKrepiH) urepy xepeK

,[aarar rucuNn,rrxa QopMxpyer y cryaeHTos 3HaHHe ocHoBabrx uoHrrufi I axcxoMarnKrl
MexaHr.txt-t, 3aKoHoMepHocrefi MexaHnqecroro aauxe6xal fi Mero,(oB ero pacqera, yMeHue
flp[MeHrTb MeToabI pacqeTa MexaH[tlecxoro aBxxeHn x peueHl,ll.o KoHkpeTHbrx 3a,{aq
paxerHo-xocMt-IqecKotr TexHIlKr.r, 03HaKoMJleHxe cry,{eHToB c ocHoBHhtMx rcropr.HecK}{Mr-t
3TaflaMr{ pa3Burltr reoperx.recxofi MexaHrxl-t, o3HaKoMJreHHe cryaeHToB c oco6eHHocrrMx
nocTpoeH[f, MexaHrlecxlix 3BeHbeB, a[napaToB r.t MaurIH H lrx SxcrrJryaTauxx B ycnoBHtx
Hr-r3Kl-rx l, Bbrcoxl{x reMneparyp. Taxxe cneAyer x3yqeHfie ocHoB nocrpoeHrrr Mau}.tH,
MexaHu3Moa H lerirnefi, l-l flpuo6pereHEe Haqi hHr,tx HaBbrxoB KoHcrpyxpoaaHxx (Aeranu
MaurxH).

This discipline forms students' knowledge of basic concepts and axiomatics of mechanics,
laws ofmechanical movement and methods of its calculation, the ability to apply methods of
calculating mechanical movement to solving specific tasks of rocket and space technology,
familiarizing students with the main historical stages of development of theoretical
mechanics, familiarizing students with the fcatures of building mechanical links, apparatus
and machines and their operation in low and high temperatures. You should also leam the
basics ofbuilding machines, mechanisms and pans, and the acquisition ofbasic design skills
machine

Physics

Teoretical mechanics
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PaAxo3,reKrpoHuxaltHH xaHe
u r-rxpocl:r6aa ur x rexHrxaHbrq
reoprrrur xeri:aepi

Teopernrecxue
paAHo3IeKTpOHllKI,

MlrKpocxeMoTexHrIr!t

oclloBbl
tl

) Ocu noxai o(y 6apLrcbrHAa cryaeHTrep paaxo3nexrpoHfir(a xeriraepix yipegeai, oraH
(oca, oKyrxbuap rixe,refi xaue 6ip Qa:a,ru cr.ruycou,[anbr roK 3neKTp ri:6eriHaeri Herisri
npouecrepMeH TaHr,rca,[br; cl,r3LtKTbt(:rexrp rirOerrepix eceffrey xeHe rantray aaicrepiH
ue4repegi; aHanorrbr( Kypbtnrb[apabrt ueri:ri nplHuunrepin lretrepeai. flanai or<y
xarNxecix.qe cryaeur xeai,rir xeHe cbr3br(TLr eMec 3nexrp rir6exrepig Tanaay xeHe
ecenrey aaicrepix, xeri:ri e.lerrponarr KypbtnrbrnaprbtH KyphtnHMIbt( Ixar?aMManapr,tH,
I..tMflynLcriK xaHe Jron{xarbrK (ypbrnrHnap,aH11 :leuearrepix 6ilyi xepex. Cryaexr
Toxipu6eHi (iurbrnracrbtpy, yftbrMAacrhtpy xeHe orxi:y AarArr.naprrHa ue 6oryu xeper.

B xoAe 3ylert.A gaHaofi attcqunnrHbt cryaeuTbl oBJlaaeBaor ocHoBaMlt
pa,([o3nexTpoHr-rxft TaKxe npoHcxolxT o3HaxoMreHEe cry,aeHToB c ocHoBHbrMt-r
npoueccaM[, flporcxoarulr-tMu a 3reKrpfit{ecxflx ue]ux nocrorHnoro I oauoQa:uoro
CHHyCoITAaJILHOTO TOKa: OBnaAeH[e CryIeHTaMfi MeTOIOB pacqeTa u AHaliu3A ,IUHeFHUX
3rexTprqecKlrx uellefi; ycBoeHxe cryAeHTaM[t ocHoBHErx flpl-lHurlnoB .qeficrBr.t,
aHaloroBbrx ycrporcrB. B pBynbrare x3yleH[, IflcuflnnnHbr cry.[eHT ,aorxeH 3HarL
Meroar,r aHaJrlr3a x pac.rera nrrHefiHbrx u HerrrHefiHbtx 3reKTp qecxfix uenefi, crpyxrypHbre
cxeMbr ocHoBHLtx pallro3neKTpoHHbrx ycrpotrcrB, 3neMeHTbt HMnyJIbcHbtx tI norflqecxux
ycTpoFcTE. CryAear lolxer BnaAerb HaBLlxaMH B nocraHoBKe, opraHu3aUt|x lt
npoBe,4eHLtr 3xcIIepuMeHTa.

<Drr:lrxa

S,rexrporexuaxa

OH3xKa
3,rexrporexnuxa

Physics
Electrical

I
:

I
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Theoretical Foundations of
Radioelectronics and
Microcircuitry

During the study of this discipline, students form the basics of radio electronics, to
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Koruratl6aru,tABaiiH Beri3aepi. Xo6a,rayau aBroMarraHAbrpyabrl1 Ma(carrapbr rrlen eAicrepi, (a:ipri
rou nrrcrepri x,[rBallH HI

5xalre mphrruTbr(

TCxl rcJIOftI'JIbIK

21

CufieMa aaToMar'BltpoBitHHoro

npoeKnPoBaHxx lexHo,,lolxYecK1f,\

fipoueccoB paxerHGKocM[,IecKofi
TexHl-txl-l

Computer aided design sysem of
technological processes of rocket and
spac€ techniquc

irnbr( KaMTaMacbt3 ery rypnepi. CAD-aa reouerpxrjrbrK xaHe naparvcrplix
MoaerbAey. TII A)lO( TexHrrr(zlrbrK, 6arAaprauaaur KaMraMacbr3 ery. TII AXX
MareMarIlxzIJIhrK 6arAap.nauarorr (aMTaMacbr3 ery. Hxxeueplix ran\ay,
aBToMarraHnhrphrnfau oxaipic, aBToMarraH,qbtpbrnraH TexHoJIorfitr,lbrK oKbtry Kyparnapbr.
Tn A)I()l( nxHrBucruKalrbrK Kon.[ay. Tn AX)K 6araapnaManurK raurauacrrr eryiu
aaicreueair KaMraMacbr3 ery. AXX-Hiu aavy 6arurrraper.

Ocxoaut rpoexrxpoBaHxff. Il,erN t-t Mero.qbt aBroMarl3auflfl [poeKrlpoBaHHr.
Klaccur!uxauur coBpeMeHHbrx cl.rcreM aBToMarr3l-rpoBaHHoro npoeKTr.lpoBaHrr.
CrpyrD,pa CAIIP, Buasr o6ecneqearry CAnP. feoMerprqecxoe lr rapaMerpxqecKoe
MoaenflpoBaHle B CAnP. TexllqecKoe, npor?aMMHoe o6ecneqenae CAflP TIl.
Mareuaru'{ecxoe o6ecneqenue CAIP Tn, Cpe.acrra uHxeuepHoro asulra3a,
aBTOMaTlr3t poBaHHOe npo13BO,(CTBO, aETOMaTlI3t{poaaHHZUr TeXHOJrOrHLreCXafl nOA|OTOBKa.

JlNxrgrcrr{ecxoe o6ecneqeHEe CIIP Tn. Meroaxqecl(oe o6ecfl€qeHr.te CAIIP Tn.
Hanpaalexr.u pa3Bnr[, CAnP Tn.

Basics of design. Objectives and methods of design automation. Classification of modem
computer-aided design systems. The structure of CAD. Types of CAD software. Geometric
and parametric modeling in CAD. Technical, software of CAD system. Mathematical
software of CAD system. Means of engineering analysis, automated production, automated
technological training. Linguistic support of CAD system. Methodical support of CAD
soft ware. Directions of development of CAD system.

afaapnaM

l lplKna,4H.bre

xrr(eHepHhre
nporpaMMbr

Ocxosur
fiH(0opMauxolrHo-
KOMt\4yHXXaqXOHllOi

TCX HOJIOTH II

Ta luta oollblllllla KoMIlorreT'I-Te / Koltnotlcttrsr no ssr6o tional Com oncnas
25 6It t'K
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YuaK
6a.nltctuxacur

Eal.nltcruxa
aIIIIapaToB

JI CTATCJ1 L II bI X

5 Ocu noxai oxy 6apucuHAa cryaeurrep aep6ec uaaurauur xexe cr,rprKbt rpaexropurJrbr
onueynep naruxeci 6ofiurHura aye xeue.lepixi4 Ko3ranbtc napaMerpnepiH aHblKray MeH

6olxay,[utq reopflrJILIK xaHe npaKrxKirnbrr uece,re.nepi 6ofiuxua reprreylep xypriry
AatAbtnaplrH (iubrnracrbrpaAbl; annaparrbllt, curprKrr $n:txaarr4 xarAafinapaLtt1 acepiH
3eprrey mrntrrapbtH MeHrepreH eye KeMeciHiH Ko3ra,'lbtcbl.

faprrur annnaparrap
YA
a3poMexaB xacbr
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familiarize students with the basic processes occurring in electric circuits of direct and
single-phase sinusoidal current; students' mastery of methods for calculating and analyzing
linear electric circuits; students mastering the basic principles ofanalog devices. As a result
ofstudying the discipline, the student must know the methods ofanalysis and calculation of
linear and nonlinear electrical circuits, structural diagrams of basic electronic devices,
elements of pulse and logic devices. The student must possess skills in the formulation,
organization and conduct ofthe experiment.

3rrltpau
'rcxHIt KzlllbtH

Kn xooK
NA BK

:tParcn'Fr-i6oliralratlllllFr6m
xo6amy xyfieci

nporpaMNraJHP

Axnaparru-
r(oMMyHxKauurnbrK
ouaipicirrirr
ueriraepi

Applied engin€ering
programp

Basics information
and communication
technology
Mathematics

annapaTTap,abrq



Kocurqecxue
anoapaTbr

AgpoMexaHr.ixa ,rlA

Spacccraft

B xore nryrexur aaHlofi rxcuxnnfiHbr y cry,[eHroB Qopurlpyrorcr HaBLrKfi npoBe.aeg]l,
rlccJ'le.[oBaHHx reoperrrqecxux [r flpaxrlqecxHx npo6.teu onpele.neHnr { nporHo3upoBalx,
IIapaMeTpoB aBr{xeHr-r, JIeTaTeJIbHoIo annapaTa no pe3ynbTaTaM aBToHoMHhrx
HaBuraultoHnblx r BHettrHerpaexropxux u:uepeuufi, npHo6perarcTc, Heo6xoal.tMbre
3HaHh, a,tu pa3pa6orxlt Mero,[oB, 3aKoHoB ri cnoco6os ynparneH , noneroM,
o6ecnegeHUeM ycrortlHBocrtt u rpe6yeMoft ToqHocrl ltBl{xegm rerarerbHoro aIInapara,
tloptvupy,rorcr HaBhrxt npoBeAeHm l-tcc,reaoBaHu, aHeuruxx St:avecxllx ycnoBHil,
oKa3brBapuux Bnl-lrHrre ua IBuxeHre neTaTeJrbHoro aIInapaTa.

During the study of this discipline, students form the skills of conducting research on
theoretical and practical problems of dctermini and

Ballistics of aircraft

26 EN TK
5A KB
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3ulrurpau-rapuurruK
TexHlrxacbrHAafbr
TepMollxHaMflr(a xSHe
orxi:y

Tepuonuxautxa
TennonepeAaqa I PKT

Thermodynamics and heat
transfer in rockeGspace
technology

xr,ury

ll

5 TepuoAuxauaxanuR Heri3ri TyciHixrepi MeH aHbtKraMa.naprr. Xrr,ry xa afibtHbrI
napauerpnepi. I(yr*rrrc cyrHKrbrrbrHbrrt xyf,iuit aaepreruxalutr napanrerplepi.
Teplrorlluaurxaaurx npouecriu 3HeprernKaJruK crfiarraMirlrapbr. )I(yuucra xyMbrc xeHe
xrury yruiu aHarrrr,rK:rJrbr( opHeKrep. TepuoarHalruxaxun 6ipixuri 3aHbt. UHK,'lai
npouecrep. TepuoaurauuxaHer( exiHrui ra4rr. Orlru xaxe xafiy reopurcbr ueriraepi.
Xsr,rurru,rur ttyphmr6uap. To(a:ur(uur xase xpuoreuai xa6rbtKrap.

OcnosHue noHrrllfl l-t onpe.qeneHHr repMoauHaMltKl-t. TepuulecxNe flapaMerpht
cocrorHux. ypaaxeHfie cocrorHur. Srepreruvecxre napaMerpbr cocrorHH, pa6overo rela.
3xepretrnecxue xapaKTepflcrlrKr-r repMoatjHaMrt{ecxoro npouecca. AHarlrrlr.recxue
BbrpaxeHl-r, .IUL pa6oTbr r reflJ'rorbr B flpouecce. llepaurfi :axou repMonuHaMrxx.
I-l,ttxlt-rvecxre npoueccbr. BToporl 3axoH TepMoAfiHaMflKH. Tonrt,Bo l-t ocHoabl Teopu[
ropeHxr. TennoreHepfip)aou-(ue ycrpoicrBa. XonoAxrbHa, r, Kpr{oreHHa, TexHl-lxa.

Basicconceptsanddefinitionsofthermodynamics. Thermal state parameters. Equation of state
Energy parameters of the stale of the working fluid. Energy characlerislics of the
thermodynamic process. Anal)tical expressions for work and heat in the process. The first
law of thermodynamics. Cyclic processes. The second law of thermodynamics. Fuel and the
basics of the theory of combustion. Heat generating devices. Refrigeration and cryogenic
equipment.

fx.qpaBnlKa xaHe
oHbtll YA
(orlAaHbrnybl

YA
aSPOMexaHHXaCr,l

I-uapaB,rHxa r ee

npHMeHeHxe Ha JIA
ArpoMexaxl-lxa rlA
KocMll.recxre
annapaTbr

Hydraulics and
application
aircrafts
Space craft
Aeromechanics

its
on

Fapbr [rrbr K

annaparrap
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Yuy afinaparrapbtHbrq
a3poMexaHI{xacbt

5 Eyn rter ToMeH.qerinepAi KaMrtrAbt :Xep arMoc0epacbrHbrH (ypbrnbtMLl xaHe onbtx yruy
pi. Xaarrxaparrrr craHAaprrbr aruocSepa. Cyrrrx nea ra:1rrr1KayHncbt3aHrHHa ace

Ortrxa
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<Dmuxa

Teoperuvecrar
MexaHItxa

Teopnurrx
MCXAHTXA

PDUK KrBeMartlKacH. A:pouexauuxaxuq neri:ri renaeyaepi. A:poauraunxalbr( y(cacrbl(.
fa:aapaun ynxeu xbrraaMAr,r(neH arHylr. lllaxapaapanHK (a6ar.. YA npoQmi uex
KaxarllHbItl a3poar.rHaMtlxzrnbr( cHflarraMirflapot. AfiHaly aere,repixit a:poarlauuxalulx
ca[arraMallapH. A:poantautxalrrr callarraMarrapabrr( MareMaruxanuK raoaeli.
AlpoInHaMxxanHK ct,tnarraMarapta rerrecripy ecepi.

B,{aHHofi axcqunr He paccMarprrBaorcr: CrpoeHue aruocr[epu 3eu,rr lr ee BJll.flHre fla
6e:onacgocrl noneroB. MexayHapoaHa, craxAaprfla-a aruocQepa. KuHeMarxKa xrrxocrr
u rara. Ocuoaxue ypaBHeHlrr alpoMexaxrKx. A3poAuHaMuqecxoe noao6Ne. TeqeHts ra:oa
c 6o,rrurrur cKopocrrMlt. norpaHH'tHHI cnoF. A3poArjHaMfiqecxt-re xapaKTepficrl.txt.t

:l3poaxHaMUqecxtlx xapaxrepflcrxK. Blnrrte 6a,,ratclpoaxu ta

This discipline covers the following: The structure oflhe Earth's atmosphere and its impact
on flight safety. International standard atmosphere. Kinematics of fluid and gas. Basic
equations of aeromechanics. Aerodynamic similarity. Flow of gases at high speeds.
Boundary layer Aerodynamic characteristics of the profile and wing of the aircraft.
Aerodynamic characteristics of rotation bodies. Mathematical model of aerodvnamic
characteristics. The effect of balancing on aerodynamic characteristics.

npoQarr fl Kpbrna JIA. A:poalnalr lrYecli!tc
MO,[e]lb

a3poIEHaMlllrecxl,le xapaKTepucTt,|xl-t

Physics

Theoretical
Mechanics

2ti KII
xooK
nll BK
PD UK

Maruaua 6o,rurexT epi

AeranH MautH

Machine pans

5 Eyn neHAe uaurlrHa 6glurexrepi uer xrxarraphtHa (ofibuarbrH uerirri xirrey xaue
xerirri ra,ranrap, MexaHat(arlbr( trricKiltiH vaxcarrr MeH x+pbtnbtMbt, oHhlll cunarraMarapbr,
ricri 6epi,ricrepaiu Marcarbr MeH xnaccuQxxauxrcbt, 6inixr.ep MeH ochrep
rutaccrQrxaqurcu (apacrbtpbrJra.4bt. Kypcrur{ arrrarraatas xeffix cry.[eHTrep MaufiHa
6o,rixrepixirl cercir ce6enrepix, onapaH( repMurnH( o{Aeyairt 6olixrepi uex aaicrepiH
rarafHlAay 6oftusura ycLrHbtcrapHH, riayinci:aix Qarrop.naprrx +.TLrMAbr aabtKray
anicrepiH, pyKcar erinreH xepuey.nepai anurray aAicrepix,6o,rirrepai rarafiLrH,(ay
6ofi uxua ycunrrcrapasr 6ilyi xepex.

B AaHHofi a[curnlrxe paccMarprBaerc, r.nacctSNxauur H ocHoaHbre rpe6oaaxrfl K

IeTaJITM r-r y3IaM Malur.tH, Ha3HaqeHI,le t-t cTpyxrypa MexaH[qecKoro npHBoaa, ero
xapaKTept-tcrxKr.i, Ha3Haqelrxe rl raaccrQrxauua flepe.qaq, xnaccxouKaum BanoB x ocei. [Io
oxoHqaH[[ K]?c4 cryAeHTbr IoJrxHbl 3Harb rxnoBr,te np[LrHbl orxa3oB ,[caalefi MauxH,
peKoMeHlau-{x no Ha3lla'leH}I}o MarepxanoB AJl, tIJmroBJIeHffi Aera,'l,,ell Mex)AxK ro(
repuoo6pa6oulr, MemAEr pauxoHanbnoro onp€AeneH , rorQQrunernor 3aflaca npoqHocru,
MsmADt onpe,(ereHrut .uoIrycxaeMLtx HanprxeH[tr, p€xoMeHAitr.uu no Ha3HaqeB{ro nonycxoa
pa3MepoB aeTanx.

uirements for and assemblies ofIn this disci line. the classification and basic

B3arMo3aMeHreMocrb.
TCXHHqCCKBE

3MepeHfi,
xocMxqecKofi orPacrx

Applied mechanics;

Koual6arbl
MexaltuKal

flpNx,raura.r
MexaltHKa;
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A3poMexaH[xa JrerareJlbHblx
aIInaPaToB
Aerodynamics of aircraft

FapHru
cajlacbrfiaarbr o3aPa

aybrcrbrphrMAbrnHK
xeHe TexHt-lKzlrlhl(
6nueMAep



nes, the purpose and structure of a mechanical drive, its characteristics, the purpose
and classification of gears, the classification of shafu and axles are considered. Upon
completion of the course, students should know the t,?ical causes of failure of machine
parts, recommendations on the appointment of materials for the manufacture of pans and
methods of their heat treatment, methods for rational determination of safety factors,
methods for determining permissible stresses, recommendations on the appointment of part
dimensions.

rnachi

lnterchangeability
and technical
measurements the
space industry

Ksra-Fapbrrurhr1 xe[eHAep. Crarucrlrxa,rur( aeperrepai x[Hay xaHe oqaey,3T rypy
xe:iH,0eri xa,rnu rexHuKnrhrx raranrap. O,rureuai xaue e,'rruelt.[i cunarraua,rap4st

"r"rsay.C*eM

lla3rruspar mcLrMa,urrylxbuap
tqnnurcrr xaxe xoSa,ray

KI] )KOOK
NA BK
PDUK

paxcror locfiercii
o,txauras 3T-ruru uacc-ruepqurHbr xaHe opriurbr(Tal,abtpy

cfirrarraMarapbrH auuKray. 3rrurrpar 6,rorrapun xeaerrery xexe anorefl, xenicrirre
nafiaa.nrr xymepli icxe xocy ryparaaput xeriraipy uace,re,repi.

PaxerHo-xocuuqecxre koMrurexcbt. Bonpocu c6opa N o6pa6orxn crarucrxLrecxrrx ralHbtx,
o6uux rexxfiecxHx rpe6oaaulu npH co3aaHr.!l-l PH. OnpetreneHr.re o6tdMHo-ra6ap[THblx
xapaKrepHcrnx. flocrpoexnr KoMnoHoBoqHoI cxeM6t, Mero,[xKr-t pacqera Macc ocHoBHblx
SJIeMeHTOB XOHCT?yKUHI.| U OnpeleJ'leHu, MaccoaHepurroHHbrx u ueHTpoBo'{Hbrx
xapaxrepllcrxK npoeKupyeMbrx PH. Pa:norxue r anorefiHbre parerHr,te 6loxu, aonpocur
coBep[reHcTBoBaHL cpeACTB BbtBeAeHll' B KOCMOC n0ne3HLIX Harpy3oK.

Rocket and space complexes. The issues of collecting and processing statistical data, general
technical requirements when creating a RC. Determination ofdimensional and dimensional
characteristics. Building a layout scheme, methods for calculating the masses of the main
structural elements and determining the mass-inertia and centering characteristics of the
projected RC. Accelerating and apogee rocket blocks, issues of improving means of
launching payloads into space

-IUCTCMeC xc Ic orlarpy rerr3aepr

Spacecrafts
Technology ol
production of flights

Fapurrulrrx
arrIIapaTl ap

/ 6 cerwc / Semester 66 ccM
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i0 Kn xooK
NA BK
PDUK

Faprrur
Kypacrhrpy
TexHonofHflcbt

Technology of assembling and
testing ofspacecraft

c6opxrl ,t
xocMIIrrccKllx

annapaTrapHH
xaHe cbrHay

Textororar
UCNI'ITAHH'I

annaparoB

5

C6opxu orcexoa u arperaroB, a raxxe o6uue c6opra, ucnur.anx, E r(oaTpoJtb
coBpeMeHHr,rx xocMHgecxEx annapargB. Mero,qbr xoHTpor,.ts repMernqHocrlt, o6reuoe,

Aep MeH arperarraplbr KypacrLrpy, cosAafi-aK x:rnnbt Kypacrbtpy, 3aMaHay}t rapbrlll
anflaparrapbtu cbrHay xaxe 6aKrt,ray. Tbtnn3ALtKrbt, xo,reuai, reoMerp]trJtbtK
napauerp,repai, craruxanH( xene nflHaMrxirnbrK reHnecripy.qi reKcepy, arperarrapnH(
urepunr correpix aHbrKray, coHAafi-a( xyfienep MeH onap.(htrl :lemenrrepiuit a.nerrp
cblHaKraphrH rexcepy eaicrepi. Cuua6 yfiuuaacrupy reri:aepi. I(arerepai 6araray.
Cstnar xaruxe,repis enaey. Xulaau cesiuailix recrrepi. Oye xeuecixix arrar xaHe
aBapurnbrK xarAa[napbr.

Ee,riu

TexHo,,lorqt
MatUHHOCTpOeHX'

Mauruxaxacay
TCXHOJIOfII'CLI

YA oflaipy
TexHororHtcbl
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Construction and design of launch
vehicles KocMfl,{ecxHe

aIIIIapaTbr
TexHorofI-l,
npox3Bo/'lcTBa
JIETATEIbHbIX

annapaToB



Texuo,rorsr
npor:ao,[crra JIA

Engineering
technology

Technology of

reoMerpgqecKxx napaMerpoB, crarxqecKofi r,(fiHaMlrqecxoi 6a,raxcupoaxu,
onpeaeneHue MoMeHToB t{Hepulil-l arperaroB, a raxxe 3nexrplqecKrjx xcnuraHgli cficreM
x ux 3JreMeHToB. OcHoBbI opraHr-r3aqrr14 cnbrra8l-li. Ouetxa norpeuruocrefi. O6pa6orxa
pe3yrbraroB xcltbtraHlF. Ycxopexxule ucflLtraHn, Ha HarexHocr|. HelcnpaaHocrl-t x
aBapHFHHe cocrorHn, JIA.

Assemblies of compartments and assemblies, as well as general assemblies, testing and
control of modem space vehicles. Methods for checking the tightness, volume, geometric
parameters, static and dynamic balancing, determining the moments of inenia ofaggregates,
as well as electrical tests of systems and their elements. Basics of test organization.
Estimation of enors. test results. Accele

Mexaauxa.nrrx oltley,ui{ TexHonoruf,nHK npouecrepix xo6alay npuHurnrepi, au6e6an
xare C E craloxTapra 6olruexrepai xacan rlhrrapaH.qa xarIflal-Mo,,l xeHe ceprrrJrbr(
oxaipicrep yuriu yarutr HopMaraphtH ecenrey aaicrepi, uaruNsa 6o,rulerrepiu xacan
urbrr-apyabrH TexflororrrbrK npouecrepia xacay. MaurHarap ueu uexatturuaepai
rypacrupy eaicrepi.

flnprauunu npoeKrflpoBaHn, TexHonorrqecKrx flpoueccoB MexaHHgecKofi o6pa6orKr-t,
MeTo,[H o6pa6oTxl.r TfinoBLrx leTanen MauHH, MeToAHKa pacqeTa HopM BpeMeH[ B

yc,roearx cepnfinoro E MaccoBoro npoh3BoAcr8 r.t3t oroBr,teH!r, ,(erarefi Ha yHrBepcanhHbrx
craHKax r craHKax c 9HY, pa:paootxa rexHoJrot ltqecxlx npoueccoB fi3t-oroBjreHE,
Aerarefi MaurH, weroArt c6opxrl MaultH MexaHr3MoB,

Principles of designing technological processes of machining, methods of processing typical
parts of machines, methods for calculating time norms in the conditions of serial and mass
production of parts on universal machines and CNC machines, development of
technological processes for manufacturing machine parts, methods of assembling machines
and mechanisms.

3l Krl )KOOK
NI BK
PDUK

CBE 6ap cralrorrap yurin
TexlIoIoMrnHK npouecTepli
rlporpaMManay

flporpauurpoearrue
Texrroror,lqecxrx npoueccoB In,
craHKoB c qIIY

l

Ta 6oii r,urura KoM rrolrer'r-re / Konnorrcrrrbr tto abr6o to tionalCom onents

Xoraptt uateuarura
YA oHAipy
TexHojtofl-trc6r

[]r,rcrual
MaTCI\tat uKil

TexHo,,'rorH,
npo,r3Bo[crBa JIA

Higher Mathematics

Technology of
aircrafl l()tl

32 6N TK
ET KB
BD EC

3rtuurpar
rurQparqrrnuurrmH
xa6,brKrapLr

Haleus<te
arQpacrpyrryprr
KOMIl,leXC{t

xeueHl
xepreri

o6opyaoaanr.re

PaxeTHoro

8 brMHpaH xrHe raputu rexHoJrorn cu (PKT) xyfielepiui4 xeruetaepixir{ xaxe
Mo.uen.uepiHiH aerirri racuerrepi MeH cHnarraManapbr. PKT xeueH.{epix, xyfielepix xaxe
yrrirepir raraay xeHe cHHre3Jley aricrepi. OKK-rrr xeHe onapAbll{ xyMrrc icrey xyfiecix
aaMHry rypanLr xannu aKnapar. PKT flafuanaHy Mece,re.nepiu :eprreyairi MareMaruKanblK
e.[icrepi. PKTceHiM.[hiri reoprucunuH Heri3.qepi. PCT nafiranaHyr6r{ xaue rliuainirir
6ara,rayartq rl-rinaaiairir 6aranay. PT)I( onepauxrnaphrH 6acrapy xaxe xa,rnuua xearipy
Heri3aepi.

3 3rnupar
nrcLIMar,[a)ulf,trap
lwbulbtcbl xeHe

xo6anay
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Programming of technological
processes for NCS machines



Koucrpyruu
npoexTrrpoBalrfie
par(croHocrrenefi

Construction
design of
vehicles

ll

and
launch

OcHosHtte cBoficrBa H xapaxrepucruxl, cucreM, KoMnrexcoa I o6pa:uoa paxerHo-
xocMrqecxoi rexrrxt (PKT). Mero,{br aHa,'ru3a r.r ct HTe3a NoMrrreKcoB, crcreM }r
o6pa:uor PKT. O6ulre cseaeHur o pa:pa6orxe PKT x cHcreMH ux rxcn,'ryarauul.
Mareuaruqecxue Meroabl llccneaoaaHur npo6,reu 3xcnryaraunx PKT. Ocroru reopllr
Ha,(exHocrH PKT. OueHKa :QQerrraxocrn 3I(cnnyaraullIl l.t BoccraHosreHfi, pKT.
Ocroeu ynpar,rexn, 3I<cn,,lyarau[efi a soccraxogreHNe[, PKT.

Main properties and characteristics of systems, complexes and models of rocket and space
technology (RKT). Methods ofanalysis and synthesis ofcomplexes, systems and samples of
RKT. General information on the development of RCC and their operation system.

theMathematical methods for in

Ground equipment missile system
infras[uciure

ory of RKT. Evaluation of the effectiveness of operation and
recovery of RKT. Basics ofmanaging the operation and restoration of RKT

o erc ity ttil
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3xn,ryarauuorxar HarexHocrb
aBxauHoHHofi r paxerHo-
KocMl-l,{ecKofi TexHtlI(t-t

Operational reliability of aviation
and rocket and space technique

8 Cesiuairixri aHbrKTafirEtH neri:ri Saxroplap. Ceniuaiaix reoprrcurgrrq ueri:ri
epexenepi. Ceuiuai,rixrir caHaur xopcerxiurrepi. Eip cexivainix ropcerxiurrepi. Keuexai
xaHe xe(e ceuimailix xopcerxirurepi. ABflaurrrblK xa6au6raplsrrl onepaqnrrhttt
cenin,lqi,liri. Kypacrhrpburalr exiuHiq ceniu4iliriue ri:6exri4 ceHiuai,riri ap4ulur
6araray. Faprrur rexHrxacLrHbru ceHiMAiniriHe acep ereriu onepaulrrlrbrK $axrop,lap.
Faprrru rexxlxacurnrru ceHiuailirix pacray yu:ix recriley.

OcaoaHHe Qarropu, ofiperen.storulre Harexxocrb. OcHosuHe nonoxeHH-r Teopr.tfi
Ha.lexgocr]r. Korr.rectseHHrre noxa3areJrfl Ha.flexrocrx. EnrxnrHue noKa3arena
6elorxa:gocrlr. Koun,texctue x qacrHLte noKa3arerfi HanexHocrl4. 3rcn,tyaraqroHxar
HaAexHocrb aBHauxoHHofi rexuuxx. Ouenxa HaAexHocrfi npoeKTxpyeMoro x3Aenx,
Mero.[aMr.r cxeMHoR Haaexloctr. 3rcnryatauuoxrrre Qarropbr, Bnxrrcune Ha
HaAexHocrb I(ocMt t{ecxofi TexHHxr. Hc[r,rraH[, Ha rroATBepxaeHxe noxa3arenefi
HaaexHocrl xocuxqecxofi texxxxu

The main factors that determine reliability. The main provisions of the theory of reliability.
Quantitative indicators of reliability. Single reliability indicators. Complex and private
indicators of reliability. Operational reliability of aviation equipment. Evaluation of the
reliability of the designed product using circuit reliability methods. Operational factors
affecting the reliability of space technology. Tests to confirm the reliability of space
technology.

Faprrru 3brMbrpaH

xerueuiuirt xep ycri
rxQparqprrnru uttt

cary xarre naii.4arary

Crpourclucrao
?KCnryalauufl
Ha3eMHofi

uxQpacrpyxryptt
KPK

II
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34 Cnyrrruxrix 6afiraHbrc xyfieci/

Cnyrxuxoaue cucrevrt cgr:u/

5 xyfi e,repixi{ xannbr ryciHixrepi. Xarutr xep,reri raplrrurrrH
3neKrpoMarHlrrrix flapaMerprepi, Cnyrruxrix 6afi,rasuc apxanaphruAa (or.[aHbtrarLrH
aHTeHHirnap4LI{ xucKaura teoptrcu. Cnyruuxrix 6a[,ranuc ratal,qapuxurl xtilix

Cnyrurrrix 6ai.naxerc FaporurrurK
annapaTTap

o EHy 708-01 -2 I Karaaor aucqrrlJrHH no o6pa3oBarerLHofi nporpauve. I4:4auue rropoe

AguauNr.nuI( xetle 3HMHpaH-
TAPLITUTbIK TCXHI'XAHbIH
rlafi AanaHyurbutblK ceuiuailiri

Construction and

operation of the
ground infiastructure
of the space rocket
complex
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3rruupan rapbttu
TexHfixacHHbl}(
neri:aepi

Koculqecxre
annapaTbr

Spacc crafts

Basics of rockct and

space techniquc

,qnana3oHbr, Moaynrurrll xaHe xoaray aaicrepi. CaHarrr arnaparrbr 6epy apua.napunaa
rareaepai 6aKst,ray xaae ry:ery aaicrepi. feocrauroHapntrx cnyrHxKrepreH aKnapar
anyAbt( K+?bInHM!.brI( cxeMacr,r. Cnyruaxrix no3xufirnay xarre HaBtrraux, xyfie,repiuae
axnapar 6epy npaxunrepi. Toueu op6ura.ruK cnyruNxrepi 6ap 6alLnaauc apxa,raprr.

O6uee norrrue o cnyrHuxoBLIx cncreMax caasN. 3,rexrpouafHlrrubte napaMerpbt
oxoJlo3eMHoro flpocrpaHcrBa. Kparrar reopux aHTeHH, r{cnonb3ytoultlxct B cnyrH}.tKoBbtx
xaHzlJrax cBr3r-r. qacrorable araa[a3oHbr cnyrHr-rxoBbrx xaHaroB cBr3lr, cloco6rr uoay,rruNl
u Ko.qllpoBaHlrr. Meroasr xoHTponfl lr ficflpaBJreHx, ouu6ox s uar[porrrx xaxarax
nepeAaun ua$opuaqr-ru. CrpyrrypHa.n cxeMa npueMa uHOopMauxu or reocrauxorapHbrx
cnyrHHKoB. [IpaHultnbr lt l-tH

Satellite communication systems

35 EN TK
EA KB
BD EC

Ocroau ynpaaneuur KA [33 u

reocmr0loHapHofi op6lrrbl

Basics of remote sensing spacecnft
and geoslationary orbit manaBement

) FA ryprepi. Earaapray xyfieci Tancrrpualaprbr ue[y 6arqap,ray xyfieci. EacKapy
carrepix rypy xonaapH. I(lper,rrrc 6araaplay xyfiecixin npNxunnrepi. FA Macca
opriurblrblHblll Ko3farbtc [IrHaMr-rxachrHbrr( 3reMeHTTepi. Faprrurrrr aflnaparrLrH Macc
opranbrrbrHa (arbtcrsr 6arsllaycrta (o3ranbrcbt IHHaMlIxacbrHbr( 3.leuexrrepi. Cnyrxtxrin
afiHarManbr Ko3rarbrc reueyi. Xepcepixrit xenicrixrix 6ypsrrurux Ko3r.rJrhtcLr.
FapHurblK aya pafihr, ranaKrHKilJlbl( rapbtrurbr( caynenep, cayneneHy 6eaairrepi, xyu
rapbrtuTl,rK caynenepi. uerrpouarxurrix cayneneHy. reoltarrlrtix Aaybtnlap.
raphruxepnep yuir Kayin, rapbuurbr( rexHfixaHbrE xyubrcbrH 6y:y. Fapuurur aya pafiLl,
raraxrlrxirJl,I( rapHutrbtK ceyneJrep, parnaunrnbt( 6ea6ey, ryx rapbrurrHK cay-ne.nepi.
r.nerrpouarxrrrix cayneneHy, reovarsNrrix;laybtn, rapburlxepnep yuriu xayin, rapuulrbrK
TexHonorurnap,(br E 6y:urysl.

Bnau KA. Crcreuu opaeuraura.3aaavr, peuaeMbre c[creMaMu oplleaTauxfi. Cnoco6bt
co3AaHm yflpaBrrroult x MoMeHToB. flpNxqlnrr nocrpoeHHfl c[creM opxeHTauEIl.
3leuegru arHaMrKu .[BtlxeHl-t, ue]rpa Macc xocMt qecKoro aflnapara. 3leveHru
ArjHaMnxfi HeynpaBrrreMoro .qB[xeHH, KA orBocHTenbHo (eHTpa Macc. Ypaauexre
BpauareJlLHoro IBltxeHx, cnyrHHxa. fipoc, patcraexxoe yflro8oe aBfixeHHe crryTHxKa.
KocMl-r,{ecxa, noroAa, ranaKTHr{ecxHe xocM}lqect<ue n)r.rlt, pa.[rauroHtrbre norca,
corHsqHbre KocMr-rqecxre nyqH, lre(TpoMarHurHbte g3ryqeHur, reouaruxrusle 6ypu,
oflacHocrb Ar{ KocMoHaBToB, HapyueHxe pa6orhr xocMr,{ecKofi TexHHI(l-t.

YuaK
annapafl-rapllbl
onaipy
TexHor,lot-ltfcbl

Texgolorxr
npoE3Bo,(crBa
JIETATEJIbIIbIX

annapaToB

FapHurbll(
aIrnapaTTap
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Ocrrosur paxerHo-
xoci.rHgecxoii

Xt$ FA xare reocraturoHap,rbrK

ot'rraurr 6acxapy neri:aepi

KocLrx,{ecxue
aIInapaTbr



Types of spacecraft. Orientation systems Tasks solved orientation systems. Ways to create
control moments. Principles of building orientation systems. Elements of the dynamics of
the motion ofthe center ofmass ofthe spacecraft. Elements ofthe dynamics ofuncontrolled
motion of the spacecraft relative to the center of mass. The equation of rotational motion of
the satellite. Spatial angular motion ofthe satellite. Cosmic weather, galactic cosmic rays,
radiation belts, solar cosmic rays, electromagnetic radiation, geomagnetic storms, danger for
astronauts, disruption of the operation of space technology.

Technology of
aircrafl production

Space
crafts

Taruta ool|l,[tlrla KoMIIoHeT'I_re / KoMnorrerrrbr no sbr6o tionalCom ncnls
5Po6ororexHuxa xJlte6IITK36

BI) EC

Ocxossr po6ororexrtxn
MexaTposllI(H

Fundamentals of robotics and
mechatronics

It

ryxarravanrr e3ipney carbtcbt. Mauuaa 6e,rurexrepite cetiuaiaixnea
6epirriri 6ofiunura riuarrrap. Mexanuxa,ru( 6epy, cupaHrrq xeri:ri cxnarrauaaapu.
MoiHHriperrepaiq Typnepi MeH xoHcrpyxuurnapbt. Mexarpoxarrx Monynb.qepri Kypy
Tyxbrp6rMIaMacbr. Moaynbaep uex 6.uoxrapau4 opHanacybt. MexarpoH,[brK rvoay,ruaepai
xo6anay xeriraepi. MexarpoH.{hrK Monynb,ail1 oyHxurjrchr MeH KypbtJ,rbrMf,r. Mexarpox.[u(
Moaynbaep.(i xixrey. Mexaauxa.nrrx moay,ruai freKrp Ko3ranrKbruuuex 6ypsrurrux
KO3firJlhtCTaILI 3HeprHrHbt eCeIITey.

Ocuogtt MexaH[:rtroB, y3noB x leraJrefi. Ocuonu npoerrrpoBaHu, MexaH 3MoB, cra,.]/,h
pa3pa6orxr., KoHcrpyKropcxoI AoKyMeHraur.ru. Tpe6osaxrr K aeraJrrM MaurrH c no3ltu]rx
HaAexHocra r{ AorroBeqlocrll. MexaHuqecxre nepeaaqu, ocHoBHHe xapaKrepxcrfixu
nuaoAa. Brl,{br n Koxc'rpyKu}rfi noAulltnHflr(oBbrx yuoa. KoxUenqr, fiocrpoeuu,
MexarpoHHbrx MoAynefi. KoMnoHoBKa MoAynell r 6noxoa. Ocuoau xoHcrpyupoaauu.r
MexarpoHHbrx Moayre . OyHxux, x crpyxrypa MexarpoHxoro uoaylr. Klaccarluxauar
MexarpoHHLrx Mo,aynefi. 3xeprerxlecxnE pacqgT MexarpoHHoro Mo.[yn, c
3IeKTpOABUraTeJreM yff OBOrO [BXXeHrrt.

Thebasicsofmechanisms, componentsandparts. Basics ofdesigning mechanisms, the stage of
development of design documentation. Requirements for machine parts ftom a position of
reliability and durability. Mechanical transmission, the main characteristics ofpivoda. Types
and designs of bearing units. The concept of building mechatronic modules. The layout of
modules and blocks, Basics of designing mecharonic modules. The function and structure
of the mechatronic module. Classification of mechatronic modules. Energy calculation of a
mechatronic module with an electric motor ofangular motion.

xoMIto
t,l l(

Mexaxutuaep.uiH
Itef l, xo xaHe

MHXpOCYr6irflbrK

TexHHXaHbIll
TeopnrnbrK Heri3aepi

Teoperx'recxae
ocHoBbt

paIHo3neKrpoHxxx
MUXpOCXeMOTeXHIII(tl

Theoretical
Foundations of
Radioelectronics and

Microcircuitry

3',7 EN TK
EA KB
BD EC

FA 6araapray

rypaKraHIblpy xyfieci

Cucteurl opnenTauafl
cra6unE3aux1, KA

xiHe 5 FA ryp,repi. Ear,uapray xytreci TancHpManapabt ueuy 6arnapray xyieci. Eacffipy
carrepix rypy xonlraphr. I(ypuursrc 6araap,ray xyiecixiu npNxuunrepi. FA Macca
opraJrbrrr,tHbrll (o3ranbrc axHaMaxacbrHbtH 3JreMeHTTepi. Fapuurrrtr annaparru( Macc
opranbtfHHa larucru 6aKu,taycbr3 Ko3ranLtcbI at{HaMt,rxacLrHhtr{ 3neMeHtrepi. CnyruuxriH
aftHanMqnbr Ko3ranbrc reHneyi. Xepcepixri{ xe}(icriKrix 6ypLrurrbr( Ko3rzrJrhrc6r

Fapuursrr
arIrIaPaTTaP

Yuar
annapaTTTapabr

-
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Spacecraft orientation
stabilization systems

and
FapHurLrK aya pafiLr, ranaKTuKiurltK rapHurbtK caynenep, cayneneHy 6elairrepi, xyu
rapbrtlrbrK cay,re.nepi, :,rerrpouarnurrix ceynereHy, reouarrtrrix mybtn,lap.
rapuuKepnep yruia rayin, rapbrrurbtK rexHr{xaxblq xyMbtcbrH 6y3y. fap6rulrbrK aya pafibr,
ranaKTraxalLrK rapLrrurbrK ceynenep, paaHaunrnhrK 6el6ey, xyx FapblrxrblK cay,re,repi,
uexrpouarnrrrix cayneneHy. reouaruurrix trayun, raphn[(epnep yurin xayin. rapbtrurbtK
TexHonori.r,uraprLt H 6yrruryrr.

Bnabr KA. Cucreuu oprexraurjE. 3aaagN, peuaeMr,re cxcreMaMu opuerrrarlau. Cnoco6rr
co3.qaHfl, ynpaBnrloullrx MoMeHToB. flpuHuunrr oocrpoeHUr cHcreM opr-reHTauHl-I.

3leuenrrr AHHaMHxlt ABgxeHErr ueHTpa Macc xocMHqecxoro annapara. 3,renlerrur

HxeHrr cnyrHHKa. npocrpaHcrBeHHoe yrnoBoe ,[Bxxelxe cnyrlt xa.
KocMxqecra, noroaa, rirraKrllqecKlte KocMt{qecxHe nyqH, paaraufioHHr,re norca,
coJIHeqHbre xocMttqecxue ryrrfi, 3nexrpoMafHrzrHbre H3ryqeHul, reoruarrtlrxue 6ypu,
onacHocTh ,IlJl, KocMoHaBToB, uapyutexre pa6oru xocMH.lecXofi TexHrKr.

Types of spacecraft. Orientation systems Tasks solved orientation systems. Ways to create
control moments. Principles of building orientation systems. Elements of the dynamics of
the motion of the center of mass of the spacecraft. Elements of the dynamics of uncontrolled
molion ofthe spacecraft relative to the center ofmass. The equation ofroktional motion of
the satellite. Spatial angular motion of the satellite. Cosmic weather, galactic cosmic rays,
radiation belts, solar cosmic rays, electromagnetic radiation, geomagnetic storms, danger for
astronauts, disruption of the operation of space technology.

aEHaMXKr.i HeynpaBJueMoro aguxeHac KA
HOrO.4B

ofi.urpy
Texltor'tofxrcbl

Kocuaqecxue
annapaTbr

npoESBoacTBa
,ICTATEIbHbIX

anIIapaToB

Ta rulil ool|bll Ira KoMrIoll / Kotunoucrlrrr no ssr6o /o tionalcorn {rlc n ls
ltt EtI TK

EA KB
BD EC

fapuu annaparrapul$t[ Komnbrclt
xaxe 6aoapy lqienepi

Crcreuu ylpaBneHln tr

aaHxeHn xocMl{qecxflx
annaparoB

Space crafl motion and contsol
s,stems

5 lA ryprepi. Earaapray xyfieci TarcbrpMarapALt ueuy 6arlapray xyfteci. 6ac(apy
carrepiH Kypy xouapH. Kyphublc 6araapnay xyiecixiu npnxuarrepi. FA Macca
oprillrbrrbrHr,r{ Ko3FaJrbtc AuHaMuxacbtHbt( SJreMeHTTepi. Fapururur< atrflaparrbt{ Macc
opranbrrHHa Karbtcrbr 6aKbuaychr3 Ko3rarbtcbr axHaMHKacHHbtll3aeuerrrepi. Cnyrlnxrirr
afiHarManbr Kolrarrhrc reltreyi. Xepcepixrirr xe(icrixriK 6ypbtrlrhtx Ko3r,urbtcht.
Fapururux aya paiibr, ranaKruKallbt( rapbrrurhtK caynenep, caynenery 6e,,raixrepi, xyx
rapbruJTbrK ceynenepi. :.nexrpouarntrrix caynenelty, reouarxarrix ,4aybtnaap.
rapuuxepnep yurir xayin, rapbrrurbtK rexHrrxanblx xyMbrcbtH 6y:y. Iapurururx aya pafibr,
ranaxTltKirnHK rapHtuTuK cayrenep, panfiaufirnHK 6er6ey. xyH FapbrulTbrK cay,rclepi.
3IeXT?OMarHr-rTTrX CeyJ'renetryr reoMarHr-rTTlK aaybln, fapbruKep,'lep yrulH Kaytn, fapb[.l.lTbrK
rex HoJr olr.f,lrap,[br H 6y:rrryrr.

Bt.t.qu KA. Cucreuu opNexraqfit-t.3aaaqx, peuaeMEre crcreMaMu opuetraunu. Cnoco6u
co3AaHxr yopaBnrrpqlrx MoMeHToB. flptuuxnu [ocrpoeHr-r, cHcreM opEeHTaqHu.
3,reuexru arHaMrKr-r ,[BrrxeHHx ueHTpa Macc KocMHqecxoro anlapara. 3leuertor

HeynpaBrfleMoro nBrxeHm KA orHocr.rrerLHo ueHTpa Macc. YparxetuealI[IaMuxlt

YuaK
annapaTTTapabr
oxaipy
Texllojlofltrct l

KocMlr.{ecKre
anIIapaTr,r

TexHoror1l,

Faporurrulr
annaparrap
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npox3BollcTBa
IETATC]I h H bIX

aI,InapaToB

Technology
aircrali production

ot

Space
cralts

BpaurareJlbHoro ABuxeHH, crryrHHKa. flpocrpaHcrBeHHoe yfJ,'toBoe [BxxeHr{e cnyrHr-IKa.
Kocuuqecxaa florora, ranaxrxqecKxe xocMHqecxxe nyqfl, pa.[taauuoltHbte fiorca,
corHetrHbre KocMltqecKHe nyqu,3rexrpoMaraltrHbre r-l3nyrreHfia, reolrarrruruue 6ypt,
onacHocrb Anr xocMoHaBToB, uapyutexae pa6orrr xocMtiqecKofi TexHrjxr-t.

Types of spacecraft. Orientation systems Tasks solved orientation systems. Ways to create
control moments. Principles of building orientation systems. Elements of the dynamics of
the motion ofthe center ofmass ofthe spacecraft. Elements ofthe dynamics ofuncontrolled
motion of the spacecraft relative to the center of mass. The equation of rotational motion oi'
the satellite. Spatial angular motion of the satellite. Cosmic weather, galactic cosmic rays,

space technologyration oopcron o I

ic radiradiation belts, solar cosmic rays, electro

EN TK
EA KB
BD EC

Yurar annaparrraparr oxaipy
TexHojrorErcbl

TexHo,rora-s npol3BoacrBa
JreTaTeJIbHblx anfl apaToB

Technology of aircrafl production

5 Oxaipicri TexHHxalbr( aafbrHAay. Texro.nornxruK xa6aurraparr 6afinaHbrcrlrparbrH eye
xeue,nepixirr 63apa alrMacybtH KaMTaMacbt3 eryairr rexHorortlflrbtK aaicrepi.
Eorurexrepaiu, xHHaKTapllbrrt xaHe 6ipniroepriI reoMerp]tr,ILr( MaJriMerrepiniu 6iprrrrafi
re:aepix Kanbrnracrr,rpyabr( xaJrflbr npulutnrepi. Eafiaaulrcrur{ eny xoHe
TexHoJrorfif,JrLr( xa6Ar,rKTl,r 6arrrnay aaicrepi, Ouirunin canacbrH TexHoJron.trJlbtK
6aru,rrrayauH reri:ri aaicrepi rueH KypanAapu.

TexHtt.recxar floaforoBxa fipon3BoacrBa. Texuoloruqecxge ueroau o6ecneqeHll
B3a[Mo3aMeHre Mocru ,rlA, ysr:xu rexHorlofrqecKoi ocHacrxu. 06ulue npuuuunrt
Qopt'rupoaaxu-r erflHlrx EcroqHrroB reoMerpnqecxofi xrQopMaurx afianeii, ysnoB H

arperaroB. MeroAu npotnxnoBeHu, yBr3Klt l.t KoHTpoJL TexHo,,loru.recKofi ocHacrKt-t.
OcHoeuHe r'{eroal,r l cpeacrsa rexHorort-rqecxoro KoHTpon, KaqecrBa u3aerHs.

Technical preparation of production. Technological methods for ensuring the
interchangeability of aircraft, linking technological equipment. Ceneral principles of the
formation of unified sources of geometric information of pans, assemblies and units.
Methods of penetration of linkage and control of technological equipment. Basic methods
and means oftechnological control ofproduct quality.

3rruupaH rapuu
TexHxxacbtHbr}l
xeri:,uepi

KocMrqecrfie
anIlapaTLr

OcHosrr paxerHo-
xocMt{qecxofi
TexHltxu

Basics ol rockct and

space techniquc

Fapbr rxrbrl(
annapaTTap

Taruta 60i'u,ulua KoMnolcrrre / Koirnorrerrrr,r no sbr6o /o tionalCom ncllls
.10 BN TK

6A KB
BD EC

Orraipicri{ xoHcrpy51gpnbtK-

rexxo,ronururr xaf ncirairi

Koxcrpyxropcxo-
TexHo_[orEqec!(a,
o6ecne,{eHHocrb fl poH3BoAcraa

Design and technological securiry

5 Ox.qipicri4 rt,tii{.qi,'liria aprrrrpy xe3e{aepi. Ouirusirt ouiplix urxniHiB KypunHMH. CALS
c'rparerr{rcbr ueH uiaaerrepi. CALS aeri:ri lyciuixrepi. Kounrrorepae aeperrep,li
ylibrM.sacrbrpy. Ouiuxiu ouiprix xe3ettiHAe carhrnap, npoue,[ypanap, rpouecrep.
lluxenep,rix ra.uay xeHe .[tlraf,H.{arLr xo6aaay. TexHNxalLrK clnarraManaprbr{ aaMy
caTblcH. eHiMHitt IH3aftHbI. Oaaipicri TexHonorHrjlbtK llafiHHAay. Atnaparrur
Kayinci3.qiKTi KaMraMacbr3 ery.

npolr3BoAcrBa. Crpyrrypa xrr3HeHHoro lluKra3ranH noarrueHur :SQexruarrocru

Fapu u-r

ciuracblHlatbr o3apa

ayblcTbrpbrMAbubrl(
XeHe TeXHTKaJ'ILIK
grueM,Ilep

BCTH xocr'ru.IccxoE
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Space cralls



Interchangeability
and lechnical
measurements t

oTpacJrnfl3aeJrxr. Crparerur t.t 3araqfl Kouuenutltl CALS. OcHoaHrte nosrrur xouuenuuu CALS.
Oprauu:aurr aaxHbrx B KoMnbrorepe. CTa.{ t-r, npoueaypbl, npo(eccbl B xoae xu3HeHHoro

ul.tKJIa Ir3AeJIrr. HHxeBepHbri aHa,rr.r3 x xoHcrpyt{poBaHl{e I MaulrHocrpoeH[v. Craavt
pa:pa6orxu rexHutrecxoro :aaanrr, Koucrpyxropcxoe npoerrnpoBaHl{e [3aenfir.
TexHonoruqecxa, noaroroBxa [pou3BoacrBa. O6ecneqexfle xHQopMauroxHoi
6e:onacxocttt.

Stagesofincreasingproductionefficiency. The structure of the product life cycle. CALS
strategy and objectives. Basic concepts of CALS. Organization of data in the computer.
Stages, procedures, processes during the product life cycle. Engineering analysis and design
in engineering. Stage of deve mcnt of

ofproduction

Marepua,rraxy xeue
KOHCIpyKUT{rnHK

Marepnnn,[ap
TCXHOJIOTH'CbI

Materials science
and technology of
construction
materials

4t EN TK
6A KB
BD EC

Marururaxacay rtxuo,ronucrr

Texxo,rofIIr MauuHocrpoeHfi {

Enginerring technolory

5 MexaHxxanbrK o[aeyai{ rexxororxrJrr,r( rpouecrepiu xo6alay npNuuunrepi, au6e6an
xane CIIE craHoxrapaa 6orurerrepai xacafl ubrrapaHAa xaflnaft-Mon xeHe cept,rnbt(
ouaipicrep yuiu yarrrr HopManapbrH ecenrey enicrepi, uauruua 6oluertepix xacan
uHrapyabrH TexHoJrorrJ'rbrK npouecrepiu xacay. MatuHHirrap ueH vexauNruaepai
xypacrrrpy oaicrepi.

napuHuxnH npoeKT[poBaHx, TexHoJlorr{eecKr.rx npo(eccoB MexaHx'lecKoF o6pa6orxr,
Iteroru o6pa6orrr rrrloBbrx Aerarefi MaurH, Merorl{xa pacqera HopM apeMeHH B

ycnoBuflx cept,rfiHoro r-r MaccoBoro npox3BoacrB l{3roroBJlelt-r, aer:ulefi Ha yHxBepcanbHblx

craHxax H craHxax c qny, pa3pa6orxa rexHororuqec(Ex npoueccoB t 3roroBreHu
,[erareI MaurxH, lreroru c6opxl uaurH n MexaHH3MoB.

Principles ofdesigning technological processes of machining, methods of processing typical
parts of machines, methods for calculating time norms in the conditions of serial and mass

production of parts on universal machines and CNC machines, development of
technological processes for manufacturing machine parls, methods of assembling machines
and mechanisms.

Tarutay 6ofir,rurua KoMllotle'r-rrcp / KounoHerrur Ilo Bbr60py / Optionalcompone nts
42 FapbrrxrbrK

annapaTTap

Cepirrix 6afiraauc
xyftenepi

KTI TK
NA KB
PD I]C

Xepai mrulrn rrrar 3oruflayrlra
raprrunr,rr xyIercpi
KocM[qecKHe cttcreMbt

ar{cTaHur.roHHom 3oruIlPoBa$rr
3CMI'I

Spaae systems for remote sensing of
the earor

6 Xepai raurrxrurraH 3ouAray (XK3) aHHKraMacur. Heri:ri repMlrHrep. KaUHKTHKTaH
3oHATay,[brH KhrcKaua rapuxbt. Xep 6eri rypanbr rcoaKnaparrbr xhrr.[aM aJry,tlbtt(
r.luHoBaufir,'u,rK aaici. Xepai KauLrKrHKraH 3oHlTaytrhlR t[N:Nxarutx tteri:aepi.
O6rexrinepait cnexrpirnbabl cunarraMaJrapr,rHLr{ epexureaixrepi. KauH(Tbr(TaH 3oHATay
xyfiecini4 KypbrnbrMbr, xep xege op6rra:rrgrr ceruenr. ,(epexrepai 6epy xo,raaptt.
Xepain xacarau cepixrepixiq op6uraraporxrr{ napauerprepi. Fapuurrun 6efiHerepai
a.rry rexHonorflrcbrHa cafiKec 6e Heney xyfienepiH xixrey. Cxaxep ueH panap xyficrcpiHitt
aprbr(rxLrnblrLr ueu xeuu:i,rixrepi. I(aurrrruxrax 3oHATay aepeloepixiH ueri:ri
cunarraMaJrapbr. NOAA cnyrauxrixMereopoJlon.{f,rbrKxyfieci. Paarocar, Envisat, ALOS

@ EHy 708-01-21 Kararor Ar,rcurrnrrrH no o6pa3oBaren6Hofi nporpauue. I4s4auue aropoe
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KocMI{'{ecKre
aoflaPaTbr

ctIcTeMLt c Brl3!l

Spacecrafts

Satelliteradiosystems

xase 6acra aa paanonoxa(arnux xyienep. Xepa
orrfil(zrJrbrl( xyfte,rep, Landsat, SPOT, Resurs-DK,
Ka[rbr(TbrKTaH 30H,{ray xy}terepiu xene olap 6epre

Onpererexue ar{craHuuoHHoro 3oHAxpoBaHH, 3eurr (433). Ocsosxue repMHHbl.
Kparxa, Hcroptt, A33. A33 xax rHHoBauLIoHHblfi Meron onepar[aHoro nonyYeHu,
reorurlopuauuu o noBepxHocrl-t 3eu,rn. <DNruqecxue ocHoBbl alcrauuxolllloro
roHaupooarua 3eMnu. Oco6eHHocrn cneKTpaJIbHLtx xapaKTePLcrlrx o6T,exros. CrpyKrypa
clcreMbr 433, Ha3eMHHil N op6uraaruufi ceruexr. Cnoco6u flepeaatll-r raHHblx.
flapauerpor op6ur xcryccraexxHx cnyrrxKoB 3eMla. Klaccutfl-txauli cteMoqHblx cllcreM

Httr KocMr\ecxfix cxauroe (KC). flpexuyuecraa I{ Heaocrarxu
KaunoHHbrx ctcteu. Ocgognue xapaxrept'tcrxxtt aaHHblx 433.

Landsat, SPOT, Pecypc-,(K, lRS, QuickBird H ap.
adarsat, Envisat, ALOS u Ap. ConocraBfirerlbHblfi aHaru3

xocMrqecKr.lx cl,lcreM 433 ll npeaocraBJlreMLIx t'lMn aaHHhtx.

Definition of remote sensing of the Earth (RSD). Basic terms. Brief history of remote
sensing. Earth remote sensing as an innovative method of quickly obtaining geo-information
about ihe Earth's surface. Physical bases of Earth remote sensing. Features of the spectral
characteristics of objects. The structure of the remote sensing system, ground and orbital
segment. Ways to trinsfer data. Parameters of the orbits of artificial satellites of the Eanh
CEssificatiori of imaging systems according to the technology of obtaining space images,
(CS). Advantages and dlsadvantages of scanner and radar systems. Main characteristics of
iemote sensing data. Satellite metaorological system NOAA. OPtical systems for the_study
of Earth's natural resources Landsat. SPOT, Resurs-DK, IRS, QuickBird, etc. Radarsat,
Envisat, ALOS, and other radar systems. Comparative analysis of space remote sensing
systems and the data provided by them.

flrH PecypcrapHH 3eprrey YlxIH
QuickBird xauer.6. Fapuurrstr
xrep,[i carucrrrpua,rbt ranaay.

III
IRS,

H Aepe

oo TexHolofxfi non)Ae
cl(aHepHhrx rj palfiono
Cn I
npupoauux pecypcoB 3eMnu
Pa,(xo,toxauroHHbre cHcreMH R

Kypae,'ri xetricrixrir
o6r,exrinepai
xo6a,ray xaHe
rrpoToTEnrey

Moae.urpoaaxle
,IpoToTI-r IIl-lpoBaH He

cJroxHblx
[pocTpaHcTBeHtIblx
o6Terros

Modeling

ll

colll Iex
and

5 Paxera-rapbrurrbr( xeueHAep. CrarncraxalstK aeperrepai xuHay xaHe ox,uey, 3T KYpy

xetisaeri xa,rnu rexHHKirrLrK rananrap. Orueuai xaHe oluteugi clnarraua,lapart
aurrKray. Cxeua cxeMacLrH rypy, nerirri (YpLtnLIMilhrK tneMenrrepaiu MaccacHH ecenrey
eaicreueci xage 6olxarrat 3T-nstI uacc-ttxepunrHH xaHe oprirnHKTaH,llslpy

cHoarraMarapbtH axuxray. 3uurtpax 6loxraprtu xeJ(enaery xeHe aflorer, xc{icrirre
nafiaaarr xyxrepai icKe Kocy K+pannapuu xeri,raipy MJcenenepi.

PaKerHo-KocMrqecxue xoMrrrexcbr. Bonpoctt c6opa r o6pa6orxu crarucrl{recKux naHHhlx,

o6uux rexHxqecxrxrpe6oaanun np,.r co3.[aHxtr PH. OnpeneneH[eo6, iuuo-ra6apuruux
xapaKTepxcrrx. nocrpoerar xoMnoHoBoqHofi cxeMH, Meroal'tKI-t pac'{era Macc ocHoBtltlx
3JIeMeHTOB XOHCTpyXUXX t{ OnpeAeneBfi' MaCCO-rjHepuxoHHLlx t'I ueHTpoBotlHblx

xapaxrepucrr.rx npoeKrxpyeMblx PH. Pa3roHubte tr aflorefiHble paxerxule 6,lorx, aonpocrt
coBep[reHcTBoBaHLt, cpeAcrB BLrBe[eHfi, a l(ocMoc flonBHHx Harpy3ox.

Rocket and space complexes. The issues ofcollecting and processing statislical data, general

a RC. Determination of dimensional and dimensionaltechnical requirements when creating

KN TK
NA KB
PD EC

3sruulpar Ko3nurxDlurmpbrfibr{
rwbulbtcmpbt xeHe xoSanaHyLr

KoHcrp),lq[H x npoeKnpoBixltr€
paxgrHHx,[Butareflefi

Construction and

rockelmotors
design of

I

=

I

Drototyping
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objectscharacteristics. Building a layout scheme, methods for calculating the masses o

structural elements and determining the mass-inertia and centering characteristics of the

projected RC. Accelerating and apogee rocket blocks, issues of improving means of
launching payloads into space

f the main

3reKTprexttxKa
OH:ruI(a

5KN TK
NA KB
PD EC

44

3lextporexulxa
Ou3rrKa

I'h tcs

Electrical
engineering

Faphrul annaparrapllH 3JIeKrpMeH xa6.[.bl(ray xyielepi. 3,rexrpuex x
xyfierepiHit( r.naccu$uxauuacut. 3,rexrp craxuu.alapHH Kopray xYiieci. 3nexrp
gHeprurcbrHr,r11 crarr,rxz!'rhlK rypleuaipriurepi. Xt-ttt{Hq:lrt( rox xo:aepi. <Doro:,rexrp.lix

ryp,renaiprirurep. Fapuur anraparrapbtH f.nexrpMeH xa6auxrayra apta,rrau xepaeri
xa6aux. t(yprr,ruMAbr( ranaay xeHe MexaHIl3M.&epai clrre:aey. KxHeMarutta,'1blK,

CucreMbr snexrpocta6xennr KocMt{qec(ltx aflnaparoB. K,raccu$uxaullr clcreu
:xeprocua6xearx. Cucrei{H sau-(Hrrt 3reKTpof Heprerllqecxttx ycraHoBo(. Craru'Iecrue
npeo6pa:oaare,rr 3,T exrpl.t,{ecxoil 3Hepr}ru. Xnltuqecxue [crotlHtlKI'l roKa.

Ooro3re(Tpu,{ecxue npeo6pa:onarelu. Haleltsal annaparypa e,'rexrpocra6xeHun
KocMnqecxux annaparoB. Crpyxryparrfi aHaJII-{3 I-l cI{HTe3 MexaHu3MoB. Krnettarltqecxl[,
aHHaMu,recKr-{ft I-,l cr,tosofi axaru:sr MexaHu3MoB. Ko,re6aunr I-r rpeHlre B MexaHu3Max.

Powersupplysystemsofspacecraft. Classification of power supply systems. Protection

systems for power plants. Static converters of electrical energy. Chemical current sources.

Photoelectric converters. Ground equipment for spacecraft power supply.

Structuralanalysisandsynthesisofmechanisms. Kinematic, dynamic and force analysis of
mechanisms. Oscillations and fliction in mechanisms.

a6arr rray

N1AflHAMHX'L'IbIK )I(SHC

faprru annaparrapuH 3HeprHrIMeH

r<operr-renaipY xYfi erePi

Cacrevu 3HepronqraHHfl
KOCMIl9eCX]IX annapaTOB

Faprtut antaParlaPlt

Kocrr.rr!ecxrc
aI]napal br

ce craftsS

J,rex,lp craruur,raprrr 6acxapyautn
na[,[anaHy.abrI TeopxrnbtK Heri3,aepi.
icrey npuluxnrepi, xypulrucu xex
aa,'uiri uea rypa(rLIJIblrbt. I(ucttuart
fa3 reMneparypac6ru 6acxapy xyieci.

aaroMarraHAltpsrnraH xyilenepiH xo6alay uet
Eac(apyabltt aBroMarraHAbtpy xyieciui4 xyuuc

e alroplrr'aaepi. Agrouarru 6acxapy xyieciuiu
xorapnary (a3afiry) nepexeciH 6aKbuay xYiienepi.
3rexrp c ranuruaputruttt xepi xatte 6acxa xyiie,rep

MeH annaparraphl yuir 6acxapy xyie,repi.

Teoperrr.recxfle ocHoBbr ycrpollcrBa a pa6orel cllcreM aaroMarllrtecKoro ynpaBneHx,
cfl]roBbrx ycraHoBoK. flpIzHuurtEI ynpaBneHxr, nocrpoeHll, H aJlroptrrMbl

QyuxuuoHupoaauut cl{creM aBToMaruqecKol'o ynpaBneHxr. To'rxocrl x ycroil'lxBocrb
crcreMbt aBToMarl,lqecKoro yflpaaneHu-9. Cucreusl ynpaBneH[t cre[eHLo loBbluentl,
(noHlrxeHnr) aaBneHrr. Cucreltu ynpan-neHn, TeMneParypoi rata. Cucreuu ynpaBneHlIf,

peBepcoM r,r rpyruM cEcreMaMx u ycrpoilcrBaMfi cIIJIoBblx ycraHoBox.

The theoretical basis for the design and operarion of aulomatic control systems for po\'ver

Dlants. Principles of management, conslruition and algorithms of functioning of automatic
tontrol syster.hs. Accuracy-and stability of the automatic control system. Control systems of

45 KfI TK
NA KB
PD EC

Ytuy annaparraprrurrq xyturix
t1oH.u,rprbrJrapbrH 6aKrt,ray xeue
perrey xyFeci

Cscreva ynpaBneHu,

Control and regulation system in
aircrafl power plants

ll
B C[nOBblX

JICTATCJIb HbI X

peryrHpoBaHxs
ycTaHoBr(ax

annaparoB
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I
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E'ter-'o-increasecefieaoofpressure.GastemperaturecontrolsystemS
systems for reverse and other systems and devices of power plants.

Control

5KfI TK
NA KB
PD EC

46 FA Ko3rarbtcl xeHe

6acKapy &denepi

MexarpoHAbIK
u oayr raepai rt

6oluexrepi

,U]TXCHX'I KA

Space cnft motion and

contsol systerns

,(erarn
MexarpoHHhIx
MoAy"'Iefi

Details of
mechatronic modules

xyfie,repinitr 6acKapy xyfieciHiR rypu,luuartK 3neMeHTrepiHi{ MareMarlrxalrlbl(
v6aerriepi. 6ac4apy npouecrepixiu canatu xoHe oHbr reprrey egicrepi. Be,rrici:aixreri
6acxapy. iapururrrii xifieuirr MareMarrxul'rbrK uoae;ri xane ottttH euip,rir uuxraiu rypri
Ke3e{-{eplHIefl ponr.

ABToMaru,recxoe r-r aBToMarx3ttpoBaHHoe yflpaBneHUe cJroxHblMl', xocMrqecxlrMI-l
crrcreMaMl. MaaeMarl,{ecxue Moaenx crpyxrypHltx 3JIeMeHToB cacreMbl y[paBneHI-L
KocMrrrecx[Mu c[creMaMu. Kaqecrso npoueccoB yIIpaBJIeHt.r,

xocMt{gecxoii crcreMbLI ee poJ'IE Ba pa3rrlqHbtx 3TaIIax xr3HeHHoro ulrxra

Automatic and automated control of complex space systems. Mathematical models of the
structural elements of the control system of space systems. The quality of management
processes and methods of its research. Management in the face of uncertainty. Mathematical
model ofthe space system and its role at various stages ofthe life cycle.

6acxapy. FapuLuKeurex.ri raprtut xyfte.repiH aBToMarr hl xeHe aBToMa n aHAhlphlr taH

ral l\loacltb
u MeToabI efo

Exri:irren xyfienepai aaM6rry:
rapbrrx xyfierepiue, rapbrtr
annapaTTaphrHa apHar'IfaH

erriri,rren 6araap,r au a,r ur rt

xacaKTaMa

Pa:pa6orxa BcrpoeHHbrx cucreM:
SCTpOeHHOe [pOfpaMMHOe

Embedded systems development:
embedded software for space

systems, spacecraft

c!lcTeNl
o6ecneqeHre

Kypaeni Ke(icrir(Tix
o6r,exrinepai
xo6a,ray xane
npororxrrrey

Mo,ue,rupoaaHue
npoToTIlIIflpoBaHxe
CJIOXHI,IX
rrpocTpaHcTBeHHblx
o6r,exroa

Higher Malhematics
Modeline and
prototyping comPtex
objects

5

Typ,ri runreri xo6atrapatt icxe acrrpyau yiiuv.uacrrtpy.OHepranKhllurlllKTbll{ Kblc(aua
Taprlxbr. OgeptanKr,rurrrr( uace,re,repiu ueuy reoplxchrHbrrl KYpblnblMbl MeI
rfyaxuurnaprr.'Oueprar(ltrurltKru{ KapanafibtM eaicrepi. Texnuxalttx xyfierepai
aaMbrTy 3aRAapbr.

14HcrpyMeHrhr anarata npo6,'reuurtx curyauni. Kparxar tlcropar u:o6perareluctla.
Crpyxrypa x QyHxuxx reopux peueHu, u:o6perarelrcxux 3aaa'1. npocrefiut-re nplteMbl
u:o6perate.nsc.raa. 3axoxu patautlta rexHrlqecKLx cucteu. Meroaut aKTuBu3auur
IHrylITr.rBHoro noxcKa peueHxil. Meroart QyHxuuoHiLItbHo-clrcreMartlr{ecxoro flol{cKa
peueHxii. Meroatt ,roruxo-ttopMaJhHoro noxcKa peuIeH[rii. Oprauu:auur npouecca
BbrnoJlHeHu, npoexroB pa3Hbrx Tl-IIIoB.

c I Ila TA I,Ilt\AIbIJI II llo KbI KAcrl,ll(o[t ltITAJIcM3 cJIC.Ie (JIAAHbI pKYPanaap epTaY\aypar
ltK tlt bIbl\t c\1 II IIIIII cIII lu t]It c HbII IHCo II uITbt act\t JIc .lle II v ap(rKI,I ( ep v Teop KYPbIpra

eIll c NI 't ilI \1altII c-lc I 't' ltex KII LIiUt X ,Il lla lulaOrre a6 cI Tt,I e alllrl H xY p brly pLl(apa ppr
EJI tI t( lt llo itJl I,IIU I I i{ic f JI i c XTIE u /'l Ktl tt1u B'I'I 3 c M/'le I T xTe p,it 0vaey p pv rep pcHTY

cc TI cTciLIh bI a-lN1 3A atrr1 I'1{ 611brtu lllc \t3 cTcclt I (,'lA!'CT EAIJx llc p pvoptfrspaPY pxY
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0cuosrr TPH3

Fundamentals ofTSlP
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of the theory SO ventive problems mp methods of invention.
Laws of development of techn systems.

<FapurursrK rexHr{Ka xaHe rexHollorHrrap) KaSe.apa orupucllHAa Kapacrblpblnabl xeHe 6ekiTinai

PaccuorpeHo r.r yrBepx.qeHo Ha 3aceaaHHH xaQe4prt <Koctlrt-lqecKa, TexHIlKa H TexHoJIorHH)

Considered and approved at the meeting ofthe departmenk(Space technique and technologies)
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