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The catalog of disciplines educational program 6B07146 — Space technique and technologies for the students of the 2022 year dmission

Ne  Tounin [TonninaTaybl/ Kpeaunt Kpickaia anHoTauus/ [TpepekBusutrep/
LMK /
Llnknancuun Hassanue ncuuninue / Kpenur Kparkas annorauns / [TpepekBu3UTHI/
MU HBI
Cycle of the Name of the course Credit Annotation Prerequisites
course
1 cemecTp /1 cemecTp / Semester 1
KOO xomnounenti / BY3oscknii komnonent / University component
1 BITKOOK | Martemaruka | 5 byn nonge crynentrep Oacka maHaepiai  OKein-yiipeHy KesiHae KakeT orapbl | OpTa MekTen
5]l BK MaTeMaTHKaHblH aMicTepin yifpeneni. Kypaeni xkyitenepai, npouecrtepai, kyObuibicTapasl | GarmapiaMacsl
BD UK Maremaruka | Tanjay, Tanjay KoHe MOJeNbley OiCTEepiH, €H JKakchl wewiMaepni Taby koHe icke | Koneminae

Mathematics |

achIPY/bIH €H KaKChl JKOJIApblH TaHJay YIIH NPaKTHUKaIbIK KOJAaHY YUIiH KaKeTTi
AaFaplnap  MeH KabineTTep KalbINTacThIpblIajibl. Byl KypcThl MEHrepreH CTyIEHT
FapBILITBIK TEXHOJIOTHAHBI Nai1aNaHyIblH TEXHHKAJIBIK JKaHe TEXHOJIOTHAILIK Maceeepin
aHbIKTAY, TYXKBIPbIMIAY JK3HE IWeWy YWiH ipreai martemMaTHkaislk OiniM KyiieciH
KOJIIaHY bl KaJlai/ibl.

B nanHoif AMCUMIUIMHE CTYAEHTBI W3YYalOT METObI BHICIUEH MaTeMaTHKH, HeOoOXOAHMbIE
MPH U3YUEHHH OCTAIbHBIX KYPCOB. POPMHUPYIOTCH HABbIKM M YMEHHSA, HEOOXOAMMbIE TPH
Npy MPaKTHYECKOM NPUMEHEHHH MaTeMaTH4YeCKMX HAEH M METOMOB JUIS aHaiu3a M
MOJCJIMPOBAHUA CJIOKHBIX CHCTEM, INPOLECCOB, SABICHMIi, 1A TMOMUCKA ONTHMAIbHBIX
peweHuii 1 BbIOOpa HaunydlHx cnoco0oB peanusaund. CTyIeHT, OCBOMBLIMI JaHHBI
Kype, jomkeH o0najaTh TOTOBHOCTBIO —MPHMEHATh  CHCTEMY  (pyHAaMEHTAIbHBIX

MaTeMaTH4eCKHX 3HaHMil U1 MAEHTHPHKALMH, QOPMYIHPOBAHHS U PEIIEHHA TEXHHYECKHX

MaTeMaTHKaHbi Oiny

3HaHHe MaTEMATHKH
B 00beMe
nporpamMmbl cpeaHeii
LIKOJIbI
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H TEXHOJIOTHYCCKHX npoﬁneM IKCIUTYaTallMMPAKETHO-KOCMHYECKOH TEXHHKH.

In this discipline, students learn 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 identify, 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

2 | BIT2KOOK
bl BK

3b|MpraH Fapbill TEXHUKACBIHbBIH
HErizaepi — —

Byn noHHIH MakcaTsi - cryncmepmu 3bIMbIDAH KdHE FaphbillThlK TEXHONOTHANAPALL|
OWAIPYAIA  HEri3[1  TYPAEpPIHIH Heri3ri OUIMIH  AaMbITy. 3bIMBIPAH  TEXHOIOTHACHI

BD UK

OcCHOBBI  PAKeTHO-KOCMHYECKOIH
TEXHUKH

Basics of rocket and space
technique

OHJIIpiciHAeri TEXHOJOTHABIK MPOLECTEPAIH epeKLUENiKTepiH 3epTTey. 3bIMbIPaH KoHE
FApBILTBIK TEXHOJNIOTHAHBI JaMBITY Tapuxbl. [ToHHIH AaMyBIHBIH HOTHXKECIHIE CTYIEHT
pakeTa-rapbill TEXHOJIOTMACHI OHIMIEPI MEH OHIMHIH canacklH 0akelnay YIUiH KamerTi
Kypaj1ap/iblH TYpJepiH JHe ausaiinbiH Oinyi kepek. byn noHje: acTpoHaBTHKAIbLIH
(u3MKaNBIK Heriszepi; peakTHBTI KOIFaITKbIUTBIH (QU3HKAIBIK HEri3/epi; 3bIMbIpaHIap bl
AKIKTEY, COJl JKaK, KYpPbLIbIM; 3bIMbIPAHIBIK 00ajay TeOpHACHI; 3bIMBIPAH KO3FAJIBICHI;
FapbILLITA FapbILL aNnapaTTapbiHbiH MO3UIUACHIH AHBIKTAY; acnaH JeHeNepiHiH opOuTanapsl;
KYKTIH opOuTara IUbIFapbUTYbIHBIH TPAeKTOPHACHI; Fapbilll anmnaparTapbiHbIH  Fapbill
annaparTapblHblH OpOHTANaphl; Fapblll annapartapbiH OarbiTTay JKoHE TYpPaKTaAHALIPY;
Oackapy Ky#eci; yuyaarsl 3bIMbIpaH/ibl Oakbliay.

3ajaveil 1aHHOM JMCUMIUIMHBL ABAACTCA GOPMHPOBAHHE Y CTYACHTOB BA30BBIX 3HAHMIL 110
OCHOBHBIM THNAM TEXHOJIOFHii TPOHM3BOJACTBA PAKETHO-KOCMHUYECKOi TeXxHHKH. M3yuenue
oco0OeHHOCTell  TeXHONOTHYeCKHX MPOLECCOB MPH MPOH3BOACTBE PAKETHOH TEXHHKH.
HcTopus pasBUTHA PAKETHO-KOCMHYECKOH TeXHHKH. B pe3ynbTaTe OCBOCHMS JMCIMILINHEL,
o0yuatouuiics [0MKeH 3HATh BHIbI W KOHCTPYKLUHMIO TEXHOJOrHUYECKOIl OcHAcTKH,
HeoOXOAMMO JUIS M3TOTOBNEHHS H3IeHil PaKeTHO-KOCMHYECKONH TEXHMKH M KOHTPOIS
Ka4ecTsa M3roToBneHus. B nanHoil AMcUMNIMHE M3y4AOTCA: (DHINUECKHE OCHOBBI
KOCMOHABTHKH; (DPU3MYECKHE OCHOBBI PEAKTHBHOTO [BHMKEHWA; KiIacCH(HKALMA paKeT-
HOCHTEJIeH; OCTaB, CTPYKTYpa; TeOpus TNPOEKTHPOBAHWA pAKeT; [BHKEHHE paKer;
onpezeneHne nonoxenus KA B npocrpancTse; opOuThl HeGecHbIX Tel; TPaeKTOPHs BbIBO/A
M0JIE3HOTrO rpy3a Ha opOMTY; okoso3eMHble 0pOuTEI KA; opnenTaums u crabunnsaumns KA;
CHCTEMA YNpaBJICHNsA; YTIPABIeHNHE PAKETOH B 10JIeTe.

The objective of this discipline is to develop students' basic knowledge of the main types of
technologies for the production of rocket and space technology. 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

| Aorape— —

MareMaTHka

Buiciuas
MareMaTHKa

HigherMathematics

discipline, the student must know the types and design of the tooling necessary for the
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manufacture of rocket and space technology products and production quality control. In this
discipline are studied: the physical foundations of astronautics; physical fundamentals of jet
propulsion; rockets classification; left, structure; missile design theory; missile movement;
determination of spacecraft position in space; the orbits of celestial bodies; trajectory output
payload into orbit; space orbits of spacecraft; orientation and stabilization of spacecraft;
control system; control of the rocket in flight.

3 | BIT 2KOOK
BJI BK
BD UK

Duzuka

DOu3nka

byn nonne: mexannmkaublH (M3MKaIbIK Herizjepi; Aipin MeH TOJKbIHAAP (HU3MKACHI;
MOJIEKY/IANIbIK (DPM3HKA *OHE TEPMOJMHAMUKA; IJIEKTP KIHEe MArHeTH3M; OMNTHKA; aTOMJIbIK
’KoHe AnponblK (H3nKa; aneMHiH Kasipri ¢pusnkansik OeitHeci; KMHeMaTHKA; MaTepHAIBIK

Opra mMekTen
Garapnamacsl

KosieMinaeuinkanbl |

Bl

HYKTeHiH HOHE KATThl JICHCHIH JAMHAMHKAChl, caKTay 3aHIaphl [Tanml nrun-\:t_ﬂ__pgpt}:

Oty =

1 Physics—

TSTIKECIHAE CTYACHTTED TEXHOJIOIMAJLIK Yy/epicTepiil (M3MKANLIK HEri3in KypaiTbiH
¢u3ukanelk KyObutbicTapabl Oinyi kepek, kaciOu macesiesnepai wewy YuiH daicTep MeH
(u3MKAHbIH 3aH1aPbIH KOJ/IaHYy JAaF/bichbiHa He OOIYbl KEpekK.

B nanuoii mucumMninHe u3yqaroTes: GuiMyeckHe OCHOBBI MeXaHUkH; (u3nka konedaHuii u
BOJIH; MOJIeKy/ispHas (U3MKa M TEPMOAMHAMMKA; NEKTPHYECTBO M MATCHETHU3M; ONTHKA;
aToMHas W sajepHas (U3MKa; coBpeMeHHas (u3MHecKas KapTHHA MUpA; KHUHEMAaTHKa,
JAMHAMHKA MaTepHaibLHOW TOYKM W TBEPJOro TeNa; 3aKoHbl coxpaHenus. B pesynbrarte
H3yueHus yueOHOH AMCUMMIMHBI 00yvalomMecs 0J/KHBI 3HATH (U3HMECKHE ABIICHMS,
COCTABJIAIOIME (PU3MUCCKYIO OCHOBY TEXHOJOrHUECKMX MPOLECCOB, JIONKHBI BJIajeTh
HaBBIKAMH TMPUMEHEHUs MET/I0B M 3aKOHOB (DM3MKH JUIS pelleHus npodecCHoHaTbHbBIX
3a/1a.

In this discipline are studied: the physical foundations of mechanics; physics of vibrations
and waves; molecular physics and thermodynamics; electricity and magnetism; optics;
atomic and nuclear physics; modern physical picture of the world; kinematics; the dynamics
of the material point and solid; conservation 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.

3nanue PU3NKN B
obbeMe nporpaMmbl
Cpe/IHEeil KOJIbI

Knowledge of
physics in the scope
of the secondary
school program

2 cemectp / 2 cemectp / Semester 2

KOO komnouenTi / BY3oBcknii komnosnent / University component

4 | BITKOOK
bJI BK
BD UK

Maremaruka 1

Maremaruka Il

Mathematics I1

5

byn nen Kypnaeni ajfinbiMansl (yHKUMANApAbl KapacTblpaibl;, (YHKUHOHAILIK Tajjay
37IEMEHTTEPI; BIKTUMAJIABIK JKOHE CTATHCTHKA: bBIKTUMAIIBIK TEOPHACHI, Ke3J1eHCOoK
npouecTep, CTaTHCTHKANBIK Oaraay »oHe MMIOTe3aHbl TecTiney, Taxkipubenik aepektepai
OHJICY/IIH CTaTHCTHKANBIK ajicTepi; Mypbe KaTapblH OHTailibl Gakbinay oHe BapHallMs
ecentey. OKy NoHIH JaMbiTy HaTHikeciHae crygeHtTep Dypbhe MHTErpaibiH, TApaTy
hyHKkuMAChIH Olnyl Kepek; MaTeMaTHKAIBIK ecenTeyiepid agicTepin o3 OeTiHie TyciHi,
olap/bl ey yuiH KomjaHyra, (yHKUMOHANIBIK TaIJay/IblH JKEKe 2JIEMEHTTEpi,

Korapel maremaTuka
I
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auddepenumanibik TeHACYAEPAI WLy SicTepi.

B nanwoii amcummimHe paccMaTpuBAIOTCA  (YHKUMM KOMILIGKCHOIO TEpeMeHHOro;
3eMEHTbI (YHKLMOHANBHOIO aHallM3a; BEPOSTHOCTb M CTATHCTHKA: TEOPHS BEPOATHOCTEN,
ciy4aiiHble NpPOLECcChl, CTATHCTHYECKOE OLEHHBAHHE M NPOBEPKA IUIMOTE3, CTATHCTHYECKHE
Metoabl  06pabOTKM IKCMIEPUMEHTANBHBIX JAHHBIX; BAPHALMOHHOE WCYUCICHHE M
ONTHMabHOE ynpasienue, pag dypee. B pesynbrate ocBoeHHA yueGHOI AMCLMILIMHBI,
oby4arounecs J10XHbl 3HaTh HHTerpan ®ypbe, QYHKLMIO Pacnpee/eHns; 10IKHbl YMETh
CaMOCTOATEILHO pa3bupaThcs B METONMKAX MATEMaTHYECKHX PAcyeTOB M MPUMEHHTh HX
IS pelleHHs TOCTaBJIeHHON 3a1a4uu; BNaieTh JIEMEHTaMHM (YHKUHMOHAILHOIO aHAJH3a,
MeToaMH pettenii 1nepeHINATBHEIX YPaBHEHHH. = = =

Boiciuas
martemaruka |

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 of the 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 them to solve the problem; own elements of functional analysis, methods for solving
differential equations.

Higher mathematics |

5 | BIT)KOOK
bJ1 BK
BD UK

Teopuanbik MexaHHKa
Teopernueckas MexaHuka

Theoretical Mechanics

Byt non ctynentrepai koMmnbioTepiik kobanay Kypaiiapsii naiaanany apKbiibl kobanay
KYMbICTapbiHa AaiibiHAaiAbl. [ToHHIH COMBINA CTYACHT MEXaHHKaHbIH HEri3ri TyCiHiKTepi
MEH aKCHOMaIapbiH GLIe/l; KaTThl ieHere acep eTeTiH KyIITep KyiieJepiMen onepauusiap;
HYKTEHIH KO3Fa/lbiChIHbIH KHHEMATHKAIBIK CHITATTAMANAphl KO3FAILICTHI OPHATYbIH 2p
TYPIi XKO/AaPBIMEH; KaTThl JICHENCP/IiH KbLIKBIMAIB KYiiecinae Gaiinanbic peakunsnapsin
Taby anicrepi. Connaii-ak, CTYAeHT epiKTi KywTep xKyiieciHiH apekeTiMeH aewere Tere-
TEHAIK Tewaeysepin skacayra kaGinerti Gonybl Kepek; THNTIK MallMHA 3JEMEHTTEpiH
Kkobanay xoHe camy, onapabiH OepikTiri MeH KaTawablFbiH koHe Oacka na THIMILTIK
KpuTepuiinepin Garanay.

JlaHHas JMCUMIUIMHA TOTOBMT CTYJEHTAa K MPOEKTHO-KOHCTPYKTOPCKOI JEATIBHOCTH ¢
MCMOIb30BAHHEM CPEACTB  aBTOMATH3HPOBAHHONO MNpOEKTHpOBaHMsA. [lo OKOHYaHMH
M3Yy4YeHHUS TUCLMIUIHHBI, CTY/JEHT OyaeT 3HATh OCHOBHBIE MOHATHA H AKCHOMBI MEXaHHKH;
onepalMM ¢ CHCTEMaMM CHJI, JCHCTBYIOUIMMHM Ha TBEpAOE TeJo; KHHEeMaTHYecKHe
XapaKkTepHUCTHKH JIBHKEHHSA TOUKH NPH Pa3IMYHBIX cnocobax 3ajaHus JIBHIKEHHS, METObI
HAXOX/ICHHA peakuuii cBsiseil B ABIKYyLUeHcs cucTeMe TBepAbIX Ted. Takke CTYHEHT
JOJKEH YMETb COCTABJIATh YPaBHEHHA paBHOBECHS [UIA TeNa, HAXOMALIErocs Toj
NeHCTBHEM NpPOH3BONILHONH CHCTEMBI CHJI; MPOEKTHPOBATH H KOHCTPYHMpPOBATh THIIOBbIE
SJIEMEHTBI  MALIWH, BBIMONHATE MX OLUEHKY MO TPOYHOCTH M KECTKOCTH W JPYTHM
KpuTepHaM paboTocnocoGHOCTH.

HKorapbl MatemaTHka
Du3nka

Beiciuas
MaTeMarHka
Dusnka
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i This discipline is preparing students for design activities using computer-aided design tools. Higher Mathematics
i Upon completion of the discipline, the student will know the basic concepts and axioms of | Physics
’ mechanics; operations 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 criteria.
3cemectp /3cemectp / Semester 3
KOO xomnonenti / BY3oscknii kommonent / University component — E = — = — = =
= FapeuyrbHeanRapaTrap— = — 8 [ TISHAI OKBIN-yHpEeHY HATHKECIHIE CTYAEHT Fapbilll anfapaTrapbiHbiH opOuTanapbii Typai | 3bIMbIpaH-FaphiLl
KOOK MakcaTrapia skobanayra, Fapblll annaparTapbiHbIH OKIKTENyiH, KalUBIKTBIKTAH 30HATAY | TEXHOJOrHACHIHbIH
Kocmuueckue annapatsl CIYTHUKTEPiH aHe KallbIKTBIKTaH 30H/ATAY CIyTHHKTEPIHIH TEXHUKABIK CHITATTAMANapbiH | Herisaepi.
[1JI BK Ginyi kepek. Connaii-ak reocTaunoHapiLIK CITYTHAKTEP, HABUTALMANBIK CITyTHHKTEp, atam | [napasnnka
Space crafts Fapelll annaparrapel, OpOHTABIK CTaHUMANAP, GOPTTBIK FAPLIUTLIK annapatTap xkyifieaepi, | Yiak
PD UK Oarpapnay kyieciHin napamerpiepi, KO3Fa/bICThI Gackapy kyiieci, 3HeprusMeH | anmaparrap/biH
KababIKTay Kyieci, CyfbIK 3bIMBIDAH KO3FAITKBILITAPBI, KATThl OTBIHABI 3bIMBIPAH | AIPOMEXAHMKACH!
KO3FQITKBILITAPRI,  YLILIPY — KypalJapblHbiH — TEOPHMACH  HEri3fepi,  paKeTaabik
KO3FITKBIILTAP.
B pesyibTate m3yueHHss AMCUMIUTHHBI CTYJCHT JAOMKEH YMETh NPOEKTHPOBATH OPGHTHI
KOCMHYECKHX annapaToB pa3jIMyHOrO Ha3HA4eHUd, JOMKeH 3HaTh kiaccudukaumio | OCHOBBI  pakeTHO-
KOCMHYECKHX annaparos, COyTHHKOB JI33 u TexHUYecKHe XapakTepucTHKH criyTHukoB J[33. | kocmuueckoit
A TaKke HMMeTh TNpPEICTaBNCHHE O TeOCTALMOHAPHBIE CHYTHHUKAX, HABMIALMOHHBIX | TEXHUKH.
CMYTHHKAX, MUIOTHPYEMBIX KOCMHYECKMX Kopabisx, opOuTaibHble CTaHUMAX, GOPTOBBIX
cuctemax KA, rnapameTpax CHCTCM OpHMEHTAaUMM., CHCTEMe YNpaBieHus ABWkeHueM, | [mapasiuka.
CHCTEME HEProodecneveHus, KHUAKOCTHBIX PAKETHbIX ABMIATENAX, TBEPAOTOILIHBHBIX
PAKETHBIX JIBUraTe/AX, OCHOBAX TEOPHH pakeT-HOCHTENeH, 0COGEHHOCTAX dIeKTpHYecKuX | AspomexaHukallA
PAKETHBIX [IBHraTesiei.
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 | Fundamentals of
satellites and the technical characteristics of remote sensing satellites. And also to have an | rocket and space
idea about geostationary satellites, navigation satellites, manned spacecraft, orbital stations, technology
onboard spacecraft systems, orientation system parameters. rocket engines. Hydraulics.
Aeromechanics  of
the aircraft.
Tanaay Goiibinma komnounerrrep / Komnonentsi no suiGopy / Optional Components
7 | BITTK KoHerpykumsibik Marepuasiap 5 Metann MatepHaniapbiHbiH KypbLUTbIMbI; MEXaHHKAIBIK KACHETTEPI %aHE KOPHITNAMAP/IbIH 3bIMbIpaH Fapbiil
B/IKB TCXHOIOrHACHI KYPBUILIM/ILIK OEpIKTiri; TeMip-KeMipTeKTi KOpbITHaNap/abiH Ky i-Karaaisiblk IHArPAMMAChI; | TeXHHKACHIHbIH
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el . ThaEtillT I'==

BD EC OonaTTel TEPMHUAJIBIK JKOHE XHMMSAJIBIK-TEPMHMANBIK oHaey; Gonar, wWOiibIH kaHe TycTi | Heriszepi
Texnonorus KOHCTPYKIHOHHBIX METAIlap; MOJMMepiep, KOMMNO3MUMAIBIK — MaTepuangap, ruiactmaccanap;  yury
METEPHIOB annapaTTapblHBIH HAKTBl OemiekTepi YWiH MaTepuajjgap Tanmay aaictemeci Men | ®usnka
Technology of Structural Materials S A .
KOHCTpYKUMANBIK MaTepHaniap TeXHOJNOTHACHI: KYHO, YHTAKTbl METAIYprus, MeTajibl
KbICBLIMMEH OHJICY, MaTepHanaapibl KecyMeH eHJey, Micipy, IoHeKepey, KOpFaHbILL
#aObIHAAp/ibl  Ka/bIITACTLIPY apKbUILI MaTepHalaapibl OHIeY, MaTepuaijiapibl ©HICY
TEXHOJIOTUACKIHbIH Oy ibIMHBIH MaiilaaHy KacHeTTepiHe )KOHe CeHiMiirine acepi.
[lpn u3y4eHHH NaHHOM IMCLMIUIMHBL CTYAEHTBI JOJKHBI HAYYHTHCA B pe3ysibTaTe aHanu3a | OCHOBBI  PaKeTHO-
YCHOBHII SKCTITyaTaltiy BoIOMpaTh MaTepuan U crocod M3roToBACHUA NeTaneil 1 W3Neai ¢ | Koemiteekodt———
= - — = TCTIONG30BARNEM COBPEMEHHBIX TEXHOJOTHYECKHX TNPOLECCOB, BhIGHPATh ONTHMAIbHBIE | TEXHHKH
METO/Ibl HCC/IeIoBaHHiT CBOHCTB M CTPYKTYpbl MaTepHallOB,ONpeaeNsTh MeXaHHYecKHe
CBOICTBA MATEpHAIIOB, BBINOJIHATE AHAIM3 CTPYKTYPbl MaTepHAlIOB, NPoBOANTL 00paboTky | dusnka
NOJYYEHHHBIX — JKCMEPHMEHTANbLHBIX  Pe3yNbTaTOB,  AHAIW3UPOBATh  TEXHHYECKYIO
uHdopmaumio B 001aCTH  MAaTEpPUANOBEACHHS M TEXHONOTMH  KOHCTPYKIHOHHBIX
MaTepHaIoB.
When studying this discipline, students should learn from analyzing the operating conditions | Basics of rocket and
to choose the material and method of manufacturing parts and products using modern | space
technological processes, select optimal methods for studying the properties and structure of | techniqueXXorapsiM
materials, determine the mechanical properties of materials, perform an analysis of the | aremaruka
structure of materials, process the experimental results , analyze technical information in the | Physics
field of materials science and technology of construction materials.
8§ |BITK Konnaubansi MHKEHEPITIK byn nanze crynentrep xobanay KyKaTraMachlH NMEKTPOHILI TYP/ie acay YIUiH MalinHa | AKNaparTel-
b1 KB nporpamMmanap ’kKacayla KOJIaHbIIATLIH KonaanOanel WHkKeHepiik OarjapnaManapabl OKHAbL. Bysl moHai | KOMMYHHKALMAIBIK
BD EC OKbIN-yitpeny Hotmkecinne cryaentrep T-FLEX CAD, Komnac CAD, AutoCAD skone | eHaipicinin
[Tpuknannsie MHAKEHEepHbIe OackanapbiHa He OOnybl Kepek, TeXHONOTHSAJIBIK JKOHE KOOAIbIK ecenTepil wiewyae | Herizaepi
NporpaMmbl KOJIIaHbIIaThIH HHKEHepiKk Oarmapaamanap/ibl KOJaHYbl, HHKEHEPJIK ecenteynep yuiiH
KonjaanOanel Oarfapnamanap/iel KojJaHy jkoHe Hepekrtep Gasacein Oackapy kyilecin | JKorapel MaTemaTHka
Applied engineering programs naiinanany Kepek.
B 1anHOi IMCUMIUIMHE CTYZETbl O3HAKAMIMBAKOTCH C MPUKIAJAHBIMU  WHXKEHepHbIMH | OCHOBBI
NporpaMmamM, — HMCMOJIb3YEMBIMH B WH)KEHCPHOH  NEATENLHOCTH  JUIS  CO3JaHuA | MH(OpMAIHOHHO-
KOHCTPYKTOPCKOI1 JIOKYMEHTAllMH B JJIEKTPOHHOM Buze. B pesynbrate M3ydeHus AaHHON | KOMMYHHKalHOHHO#
JUCLMIUIMHEL CTYAEHTBI N0JKHBI BaaaeTe nporpammamu T-FLEX CAD, Komnac CAD, | TexHomoruu
AutoCAD u npyrue, 10/KHBI yMETh HCMOIb30BaTh MPHKIIAAHBIE HHKEHEPHBIE MPOrPAMMBI
MpH PEIICHHH TEXHOJOTMYECKHX M KOHCTPYKTOPCKMX 3aja4, MPUMEHATh MpuKIajHbie | Buicuias
MpOrpamMMbl /U HMHKCHEPHBIX pacyeTOB M MNPHMEHAThH CHCTEMY YympasieHus 0a3aMH | MMaTeMaTHka
JIAHHBIX.
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! In this discipline, students study the applied engineering programs used in engineering to | Basics  information
[ create design documentation in electronic form. As a result of studying this discipline, | and communication
students should own programs T-FLEX CAD, Compass CAD, AutoCAD and others, should | technology
be able to use applied engineering programs in solving technological and design problems,
i use applied programs for engineering calculations and use a database management system. Mathematics
Tanaay Goiibiniua komnonerrrep / Komnonenrs! no seiGopy / Optional Components
9 | BII TK Marepraiap/ibiH Keaeprici 5 Mertann maTepuaniapbiHbIH KYPBUIBIMbI; MEXaHHKA/IBIK KACHETTEPI kOHE KOPbITHANap/siH | 3bIMbIpaH rapsbii
BJ1 KB KYPbUTBIM/IBIK O€PIKTIri; TeMip-KOMIpTEKTI KOpbITHANApAbIH KY-/KarAaiibIK AHArpaMMachl; | TeXHUKAChIHbIH .
BD EC CornporHaiiciie MatepHasion GonaTTel TEPMUANBIK KIHE XUMUAIBIK-TEPMUAIBLIK OHACY. 00NAT, 1OHLUL JKoHeFyeHi——Herisep —
= T = “MeTaiaap,  nojuMepiep, Komnosm_manbt_x MatepHalIap, - niacTMaccanap; - yury
annaparTapelHblH  HakThl OeuiliekTepi YyliH MartepHanzap Tawaay ajicteMeci MeH | Dusuka
MPHHLIUNTEPI.
KOHCTpYKUMANBIK MaTepuanjap TEeXHOJOTHSICHI: KYI0, YHTAKThl METATyprus, MeTaibl
KbICBIMMEH ©HJIEY, MaTepHanlapibl KeCcyMeH oHIey, Micipy, /AaHeKepjey, KOpFaHbIll
KaObIHJapabl KaJbIOTACTBLIPY apKblibl MaTepHAnJap/bl OHIeYy, MaTepHalJapibl OHJeY
TEXHOJIOMMACHIHBIH OYHBIMHbBIH NaiilanaHy KacHeTTepiHe jKoHe ceHiMainirie acepi.
ITpu M3yueHHH NAaHHON AMCUHMIUTMHBI CTYAEHTBI JOJUKHBI HAYYHTHCA B pe3ysibTate aHain3a | OCHOBBI  paKeTHo-
YCIOBHIt DKCTITyaTallMi BLIOMPATh MaTepHasl U crnocod M3roToBieHus aeTaneil U u3genuii ¢ | KocMH4YecKoi
MCMO0JIb30BAHHEM COBPEMEHHBIX TEXHOJIOMMYECKHX MPOLECCOB, BbIOMpaTh ONTHMAlbHbIE | TEXHHKH
METO/Ibl MCCJIEJIOBAHMIT CBOICTB M CTPYKTYPhl MAaTepHANOB,0NpPE/IENATE MEXaHHUYECKHE
CBOJICTBA MAaTepHanos, BBIMOJHATL aHATH3 CTPYKTYPbl MaTepHaoB, NpoBOANTL 00paboTky | dusnka
NOJIYUCHHHBIX  DKCNEPHMEHTATBHLIX  PE3YJIbTATOB,  AHAIN3MPOBATL  TEXHUUYECKYIO
uHpopmaiio B 00nacTH  MarepHaloBeNCHHA M TEXHOJOTMH  KOHCTPYKLHOHHBIX
MaTepHasoB.
When studying this discipline, students should learn from analyzing the operating conditions | Basics of rocket and
to choose the material and method of manufacturing parts and products using modern | space
technological processes, select optimal methods for studying the properties and structure of | techniqueXXorapsiM
materials, determine the mechanical properties of materials, perform an analysis of the | aremarnka
structure of materials, process the experimental results , analyze technical information in the | Physics
field of materials science and technology of construction materials.
10 | BITTK Anropur™maey HOHE 5 bByn mnonge anropurmaey skene OarmapnamanayblH - HErisri  MPHHUMNTEpI, Herisri | AKnaparTbi-
BJ1 KB Oaraapnamanay Tingepi ANrOpUTMIIK KypbulbiMaap 3eprresieni. OKy MoHIH MeHrepy HITHAKECIHIE CTYIEHT | KOMMYHHKaLMAIBIK
BD EC nporpaMManay TiazepiH Konjawa Oinyi, JOFMKadblK TYpFbIAH AYPbIC kaHE THIMII | @HIIpICiHIH
ANrOpUTMH3AUMA M A3BIKH Garjapnamanapibl Kypybl Kepek, alrOpHTMAEp/i KypyAblH HEerisri MpHHUMOTEPiH, Herisri | Herizmepi
MPOraMMHpOBaHHs aNrOPUTMIIK KOHCTPYKUMANAp/b!, Kilii Garjaapinamanap/el, Gargapnama KitarmxaHanapbiH
KypacTeipynel, oObekTini-OarwiTTanran  Oarjapnamanay — yaricid,  ChIHBIITAp — MEH
Algorithmization and 00beKTiIepiH TYCiHIKTepiH, 0Nap/blH KACHETTEePiH XaHe dicTepi.
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programming languages

B naHHOii  JMCUMIIIMHE  M3Y4alOTCA  CHOBHBIE MPHHLMILL  ANFOPHTMH3ALMH W
NpOrpaMMHpPOBAHUSA, OCHOBHBIE AITOPHTMHYECKHE KOHCTPYKIMHU. B pesynbrate ocBoeHus
yueOHOl  mucUMIUIMHBL  O0yvyalolMiicA  JOJDKEH  YMeTb  HCIONIb30BAaTh  A3bIKHM
NpOrpaMMHPOBAHUSA, CTPOMTL JIOFHYECKH IpaBWiibHble W 3(MPEKTHBHBIE TMPOrPaMMBI,
J0JDKEH 3HaTh OOIIME MPHHLMIbI [OCTPOEHWUS AIrOPHMOB, OCHOBHBIE AITOPHTMHYECKHE
KOHCTPYKUMH,  MOAMPOrpaMMel, — cocrasieHue  OuGamorek  nporpamm,  o0beKTHO-
OPHEHTHPOBAHHYIO MOJIE/Ib TIPOTrPAMMHPOBAHMA, IOHATHE KIACCOB W 00BEKTOB, X CBOICTB
H METOJIOB.

In this discipline, the basic principles of algorithmization and programming, the basic—
atgorithmic constructions are studied. As a result of mastering an academic discipline, a

student should be able to use programming languages, build logically correct and efficient
programs, should know the general principles of constructing algorithms, basic algorithmic
constructions, subroutines, compiling program libraries, an object-oriented programming
model, the concept of classes and objects, their properties and methods.

OcHoBBI
HH(pOPMaLHOHHO-
KOMMYHHKaUHOHHO#
TEXHOJIOTHH

and communication
technology

r— :

Tawnay Goiibina komnonerrTep / Komnonenrst no BeiGopy / Optional Components

11 | XBII TK IpeanpunumarenscTo n 6u3Hec 5
00/l KB Kacinkepunik jxxoHe Ousnec

GCDEC Entrepreneurship and business

Byn mnoume OM3HeC-KYPBUILIMIAPAArEl J3KOHOMHKAIBIK, YABIMAACTBIPYLIBUIBIK KIHE
KYKBIKTBIK KaTblHACTap xYyiieci peTinje KacinKkep/ik TeOpHACH MeH MPaKTHKACBIH 3epleliey
Heri3inae GM3HeC XKYprizy Aar/bliapbl Kajbinracaabl. O coHaii-ak 95KOHOMHUKAHbIH Ka3ipri
HKarafblHAa ArblH  KACIMOPBIHAAPALIH pelli MeH OpHbIH aHbikTaiiael, Kacinkepik
cyObekTinepinin OM3HEC-KOCNapbIHbIH HEri3ri NMPUHLUMITEPI MEH Ma3MYHbIH aHBIKTAii/Ibl.
Bi3 kocinkepsik Kbi3MeTTiH yHBIM/BIK HBICAHIAPBIH, OHbI TipKey TOpTiGi MeH KbI3METiH
TOKTaTy/bl Kapactbipambl3d. Ilonai okbin-yiipeny GapbichiHaa CTYAEHTTEPAIH AKNapaTThiK
KOHE KiTanXaHaIbiK KY3bIPETTIIIr KanblnTacTsl.

B nannoit aucummuiMHe CTYAEHTBI MONYYaT MNPAKTHYECKHE HABBLIKM OCYILECTBICHHS
NpeAnpUHUMATE/IbCKOH  IeATeIbHOCTH HAa  OCHOBE H3YYEHHMS TEOPHH M MPAKTHKH
NpeAnpHHUMATEIbCTBA KAK CHCTEMbl SKOHOMHYECKHMX, OPraHW3alMOHHBIX M TPABOBbLIX
OTHOIWIEHHIT MPEANPHHAMATENILCKUX CTPYKTYP. Takike onpenenseTcs poib M MECTO Majblx
NpeAnpUATHI B COBPEMEHHLIX YCJIOBHAX (YHKUHOHUPOBAHHA SKOHOMHMKH., M3naraiorcs
OCHOBHbIE TMPHHLMIBI W COlepKaHHe OM3Hec-MaHa CcyOLeKTOB NpeanpHHUMATENbCKO
AeATe/IbHOCTH.  PaccMaTpMBalOTCA  OpraHM3alMOHHbIE (GOPMBI  NPEANPHHHUMATENLCKOI
AeATEILHOCTH, TMOPAJOK €€ PerHcTPallH M MpekpalieHue aeateibHocTH. PopMmupyercs
HHPOPMALMOHHO-OMOIMOTEYHAA  KOMIETEHTHOCTh CTYAEHTOB B MPOLECCE M3Y4EHHS
JHCLHILIHHBL.

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

legal relations of business structures. It also determines the role and place of small
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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
information and library competence of students in the process of studying the discipline.

12 | 2KBIT TK
OOJ1 KB

GCD EK

Pyxanu xanrsipy
Pyxanu sxanreipy

Rukhani Zhangyru

byn noHae cTyaeHTTep KOFaMJIBIK CaHaHbl MOAEpPHM3ALMANIAYIbl, AFHH Odocekere KabiieTTi
YITTBIH JIYHHETAHBIMBIH JK9HE JIYHMETAHbIMbIH KalbINTAacThIpYabl 3eprreiini. CoHbiMeH
KaTap, CaHaHbl XaHFeIPTYbIH OapiblK anThl Kypanjapbl, OHbIH iwiHae: yATTHIH Oacekere
kabinerriniri, nparmaTusM, ITTHIK COHKecTiKTi cakray, OiliM  TaObIHYIBIIBIK,
KazakcTanHbIH IBOIIOLMAIBIK IaMybl )KOHE CaHaHbIH alUbIKTBIFLI 3epTTeeni. Enne xysere
aceipeutrad «Tyran sxep» GarnapnamaceiHbIH Herisri skoGackiH 3eptrey. Ocbhl #40OGaHBIH

lieHOepiHae XaNbIKTBIH AMEYMETTIK OCal TONTAphbiH KOJLAAY, XKYMbIC TAGY, TApUXUKoHe

MOICHH Mypanap/bl caktay, HHQPakypbUIbIM 0OBEKTIIEPIH cany KaHe KOH/IEeY, MeKTenTep
YliH 3amMaHayu xa0abIKTapMeH KaMTamachi3 ety OoiibIHIIa wapanap KadbiiaaH/Ibl.

B nanHOil auCUMIUIMHE CTYAeHThl OyAyT H3y4yaTh MOACPHH3ALMIO OOLIECTBEHHOrO
CO3H@HHUs, TO €CTh CO3[aBaThb MHPOBO33PEHHE W MHPOOLLYlEHHEe KOHKYPHETOCNOCOGHOI
Haunu. Takxke OyayT H3yuaThCs BCE LIECTh HHCTPYMEHTOB MOJAEPHH3ALIMH CO3HAHMS, CPeau
KOTOPBIX: KOHKYPEHTOCNOCOOHOCTh HAlLMH, MNparMaTh3M, COXPAHEHHE HALMOHAJILHOI
MACHTHYHOCTH, KyJIbT 3HAHHA, JBOMIOLUMOHHOE pa3BHTHe KasaxcraHa M OTKPBITOCTh
CO3HaHuA. M3yuenue Kmo4yeBOro mpoekta nporpammbl «TyraH skep», peain3yemoro mo
Beel cTpaHe. B pamkax 95TOro mnpoekTta peajM30BaHbl MEPONPHSTHS 10 TMOMIEPIKKE
COLMANBHO YA3BUMBIX CJIOEB HAceJeHHs, CONEHCTBHIO B TPYAOYCTPOIiCTBE, OXpaHe
HCTOPHKO-KYJIbTYPHOTO  HAcNelud, CTPOHTENBCTBY H PEMOHTY HH(PACTPYKTYPHBIX
00BEKTOB, COBPEMEHHOMY 000pPYA0BAHMIO LIKO,

In this discipline, students will study the modernization of public consciousness, that is, to
create a worldview and worldview of a competitive nation. There will also be studied all six
tools for the modernization 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 of the key project
of the program "Tugan 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 historical and cultural heritage,
building and repairing infrastructure facilities, and modern equipment for schools.

13 | XKBIT TK
OOJ1 KB

GCD EK

[ndpabik TEXHOJIOMHSIAP/Ibl
cananap OofibIHILIA KOJ1aHY

[ludpoBbie  TeXHONOrHH 10
OTpac/IAM NPUMEHEHHS

Digital technologies by branches

byn mon Kasakcran PecnyGnukacwinbin  «Lludpnsik  Kasakcraw» — MeMIeKeTTik
OarzapnamachlH icke achlpy JKaHe iCKe achlpy CaThUIAPbIH, JMEKTPOHABIK KbI3METTEpii
YChIHYABIH  UMBpAbIK nuaTdopManapeid, JpTYpai KacinTik cananapiaarsl  UHQPIBIK
TEXHONIOTHANIAP/ILI EHTi3y KaHe maiinanaHy aicTepiH, IKOHOMHKAHbIH CEKTOPIapbiHAAFbI
uHdpasik TpaHcHOpPMAUMANAP/BI, MEMJIEKETTIK OpraHaapibl Uudpranabipyas, UHOpIbIK
HH(PAKYPLUILIM/ILI  1AMBITY/IbI, A1AMHBIH HAMYbIH KaMTHIbl. KAamuTal, WHHOBALMAJIBIK
aKkoKyiie, Gackapy xy#eci, canublK Xibek #KobIH eHri3y, CaHIbIK XKaraaira KowLry Kblibl.
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of application

B nmaHHOW OUCUMNIMHE pacCMaTpUBAIOTCA  JTarbl BHEJPEHHs M  pealu3aluu
I'ocynapctsennoii nporpammbl PK  «lludposoit  Kazaxcran», ungposbie rmiatdopmbl
OKa3aHHA ONEKTPOHHBIX YCIYr, CHOCOOBI BHEIPEHMS M MCIOJB30BAHMS  LU(POBLIX
TeXHONOTHI B pasfMuHbIX NpodeccHOHANBHBIX obnacTax, uudposbie npeobpasosaHus B
OTpacIAX IKOHOMHKH, LM(POBH3ALMA IEATENLHOCTH FOCYAAPCTBEHHBIX OPraHOB, pasBUTHE
uuQpoBoli  MHPPACTPYKTYPhl, Pa3BHUTHE YENOBEYECKOrO KalHTaaa, WHHOBALHOHHAA
JKOCHCTEMa, CHCTEMa yrnpasieHus, peanusanuus uugposoro llenkosoro nyTw, nepexon Ha
uugpoBoe rocyaapcTso.

This discipline covers the stages of implementation and implementation of the State

a1 T

Program of the Republic of Kazakhstan “Digital Kazakhstan”, digital platforms for
providing electronic services, methods of introducing and using digital technologies in
various professional fields, digital transformations in sectors of the economy, digitalization
of government agencies, the development of digital infrastructure, and human development.
capital, innovation ecosystem, management system, implementation of the digital Silk Road,
transition to a digital state in.

14 | KBIT TK
OOJ1 KB

GCD EK

Cribaiinac keMKOpJbIKKa Kapchbl
MOJICHHUCT

AHTHKOPPYMIUHOHHASA KyJIbTYpa

Anti-corruption culture

ByJl I9H TEXHHKANbIK FhIIbIMIAp MEH TEXHHMKA, MAIIMHA JKacay, OHAIPIC KHE KYpbIIbIC
cananapbl, aBTOMATTaHIBIPY JKaHe Oackapy, MWH)KEHEPHSA, KOJIK TEXHHKAChl IKIHE
TEeXHOJIOrHS callacklHIaFbl ChI0aiinac KeMKOpJIbIKKA Kapchl cTaHaapTTapMeH GaiilaHbICThI.
Chibaiiiac KEMKOP/BIKTHIH CHNaThl MeH (DaKTOPIapbiH, OHBIH OPTYPIi KepiHicTepiH,
aJlAMHBIH  KYKBIKTBIK MQJICHHETIH JIaMbITy[Ibl, cbibaiinac KeMKOpPJBIKKA Kapehl Typyra
pIKnas eTeTiH kewewnai Oinim  Gepingi. Ceibaitnac KeMKOPJBIKTbI CbIHM  TallAay/iblH
CTYNEHTTEPAIH  JarabUiapbit  JaMblTy.  KypcTelH — Makcarbl  OCbl  MaMaHJbIKTBIH
epekiuenikrepine GaitnaHbicTsl chifaiiiac )KeMKOPJIBIKKA Kapehl KYpPec CanachblHAAFbl HAKTLI
JaFblIap/ibl 1aMbITy GONBIT TaObLIAIL. .

B aHHOW JIMCLMIUIMHE paccMaTpHBAIOTCS AHTHKOPPYNIHOHHbIE HOPMbI B  cepe
TEXHUYECKMX HayK M TEXHOJIOTHH, HHKeHepHbIX, 00palaTblBaBIIMX W CTPOMTENIbHBIX
oTpacnieii, aBTOMATH3aLMH W YNPABJCHHS, MAlUIMHOCTPOEHHSA, TPAHCIIOPTHOH TEXHHKH H
TeXHONOTHH. JIAI0TCA KOMIUIEKCHBIE 3HAHHA O CYLIHOCTH H (JakTOopax KOppyILMH, ee
Pa3NMUHBIX TIPOABJIEHHAX, Pa3BUTHE MPABOBOH KyNbTYpbl JMYHOCTH, CHOCOOCTBYIOLICE
NPOTHBOAECHCTBHIO KOppynuuH. PasBuTHe y CTYJEHTOB YMEHHS KPHUTHUECKOrO aHainsa
KOpPPYNUHOHHBIX siBJeHHH. Llenbio kypca sapnserca (opMHpoBaHHe HYETKHX HaBLIKOB B
chepe NpOTHBOAEHCTRIUA KOPPYIILUH B CBA3HM C 0COOEHHOCTAMHM yKa3aHHOI crneunansHOCTH.

This discipline deals with anti-corruption standards in the field of technical sciences and
technology, engineering, manufacturing and construction industries, automation and control,
engineering, transport equipment and technology. Comprehensive knowledge of the nature
and factors of corruption, its various manifestations, the development of the legal culture of
the individual, contributing to countering corruption are given. The development of students'
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skills of critical analysis of corruption. The purpose of the course is to develop clear skills in

XKBITTK
OOJI KB

GCD EK

Dkonorus xoHe emip Kayincizairi

Dkonorus " be30nacHoCTh

KH3HCOCATCIIbHOCTH

Ecology and life safety

the field of combating corruption in connection with the peculiarities of this specialty.

Byn noune ajaMHbIH KOpllaraH opTara Kayircis esapa opekeTTecy KOJaapbl, KOpliaraH
oprara KaTbICThl kahaHIbIK e3repicTep MeH ajaM3aTTLIH OMIp Cypy CTpaTerdsjaphl
KapacTeipbiiafbl. CoHmaii-ak, TeTeHlle »arjaiinapia TeTeHile karaaiinapaa OusHec
HBICAH/IAPbIHBIH TYPAKTBI KYMBIC iCTeYiH, TAOMFU JKOHE TEXHOrEH/IK CHMATTarbl TOTEHIIE
KarjaiinapiblH ajJblH any MeH JKOIOJbIH, COHjali-ak Kasipri 3aMaHrbl Kypanzap/ibl
naianaHyabl, KICinopeiHaap MeH yiibiMaap/ibiH Kayinci3 enbek araaiiiapslH KAMTaMachI3
eTeTiHid Tanaaiiael. [ToHHIH Ma3MyHbl «afam-kKoram-taburaTy KyieciHaeri IKONOruanbK
KAThIHACTAP/ILIH KYHeni FbuIbIMM OiniMi, onapablH Kapama-KailubUIbIKTaphl, 3aHIApSI,
TEOPHUACH MEH J1aMy MOJICNbIEPiH KopceTe/i. = =

Opra MEKTeI
OMoJIOrHACHI,
reorpadus,
XHMHUACHIH Oiny
KaKeT.

7 BRI
SHAHHe——OHOAOTHHS

B nanHoit yueOHOH aucUMIUIMHE H3yHalOTCA crocolbl (e30MacHOro B3aUMOAEHCTBHA
yesloBeKa co cpeloit obuTanus, rnobaibHble H3MEHeHHs B OKPYKalOLIeH cpejie U CTpaTernu
BLKMBAHMA yeloBevecTBa. Takke aHATM3IMPYIOTCH YCTOHUMBOE (YHKUMOHHPOBAHHE
00bEKTOB XO3AHCTBOBAHMA B YCIOBMAX upesBbiuaiinbix cutyaumii (UC), Bonpochl
npeaynpexiaeHus W aukBugaumu  nocaeactsuit YC  npuposHOrO M TEXHOrEHHOrO
Xapakrepa, a Takke NpPHMEHEHHE COBPEMEHHBIX CPEJACTB MOpaxeHus, obecneyeHus
OesonacHbIX YCNOBHH Tpyla Ha npeanpustuaXx M B opranusaumax. Coaepkanue
JHUCUMIUTMHBI OTPaXKaeT CHCTEMATH3HPOBAHHOE HaydyHOE 3HaHHEe 00 IKOJIOTHYECKHX CBA3AX
B CHCTEME «4€JI0BEK-001IECTBO-NPHPOIA», HX NPOTHBOPEUUIX, 3AKOHOMEPHOCTSX, TEOPHAX
M MOJIEJIAIX Pa3BHTHA.

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
well as the use of modern means of destruction, ensuring safe working conditions at
enterprises and organizations. The content of the discipline reflects a systematic scientific
knowledge of environmental relations in the system “man-society-nature”, their
contradictions, laws, theories and models of development.

reorpaclnm. XHMHH
Cpe/iHeH LWKOJIbI.

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

KBIT TK
OOJ1 KB

GCD EK

lckepinik puropuka
Jlenosas puropuka

Business rhetoric

Byl naH cTyaeHTTEpiH PUTOPHKA HMAEACHIH THIM/I KapbIM-KaThIHAC FBUILIMBI peTiH/E
KIBINTACTBIPa/bl, €KEArl PHTOPHKANBIK epeXelepre JkaHe 3amMaHayH poTepka
KeTicTikTepiHe  cyiieneni, conmaii-ak KOMMYHHKALMSJIBIK ~ HAKThl  TarchlpManapra
HETI3/IE/ITeH OPATOPJbIK KYMBICTAPALI KYpPY AaFabliapbiH JaMbitagsl. OHbIH 3epTreyi
KaCiOM MaHbI3 /bl JKaraai1arsl PHTOPHKAJIBIK KbI3METTIH TEXHOJIOTMACKIH HTEpY1i KAMTHIIBL.
KypcTblH MakcaThl CTYAEHTTepAiH ceiiney TimiH yipeHyiH apTTeipy, THIMAI ickepiik
KapbIM-KaTblHAaC KaFMaaTTapbl Typaibl OinmiMai amy, CTyIAEHTTEpAiH Cceiiiey AaFabiChiH
TalbICTBl KAMTaMachl3 eTeTiH Herisri QakTopiap MeH mnpouectep, coilneyui MeH
ay/AMTOPUAHBIH ©3apa apekeTTecy (hopManapbl MEH Kypasiapsi.
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Hannas ancuuniuna GOpMHPYET y CTYAEHTOB MPEACTABIEHHE O PUTOPHKE Kak Hayke 00
3(pdekTHBHOM OOLIEHHH, ONMUPAACh HAa AHTHYHBIE PUTOPHYECKHE KAHOHBI M JOCTHXKEHHSA
COBPEMEHHOH PHTOMPKH, @ Takke BbIpaGaThiBaeT HaBBIKH [OCTPOEHHS OPATOPCKOTO
NPOM3BE/CHHS, HCXOJA M3 KOHKPETHBIX 3amay obuienus Kypce umeeT npodeccHoHanbHo-
NPAaKTHYECKYH0 HANpaBJIeHHOCTh. Ero usyuenue npeanosnaraetT oBjlajfieHHe TeXHOJOTHEN
PHTOPHYECKOH NEATENLHOCTH B MPO(ECCHOHANBHO 3HAYMMBIX CHTYaunsax. B 3ajaun kypea
BXOJIMT TMOBbILIEHHE peveBoil 00pa3oBaHHOCTH 0Oy4arOUMXCs, npuoGpeTeHde 3HaHuil o
NPUHLMNAX PEKTHBHOro en0BOro o6uIeHHs, OCHOBHBIX (aKTOpax M mpoleccax,
obecreuHBAIOMX YCNewHoe Bo3jeiicTBie MyGauuHOl peun Ha ciylwarenei, dopmax u
CPEeICTBAX B3aMMO/EHCTBHA OpaTOpa H ayIHTOPHH.

Thisdiscipline forms students” idea of rhetoric as a science of effective communication,
relying on the ancient rhetorical canons and achievements of modern rhetoirka, and also
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 business
communication, the main factors and processes that ensure the successful impact of public
speech on students, the forms and means of interaction between the speaker and the
audience.

4 cemecTp /4 cemectp / Semester 4

KOO komnonenti / BY3oBckuii komnonent / University component

17 | BIT KOOK
BJI BK
BD UK

DnekTpoTeXHUKa
DneKTpoTeXHHKa

Electricalengineering

5

Byn naune Typaktel anekTp TisbekTep, MarHUTTIK Ti36eKTep, MEKTPOMATHHTTIK HHILY KL,
aliHbIManbl TOK Ti3OeKTep, AMEKTPiK oniueynep, Tikenei koHe aMHLIMAIBI TOK 3JIEKTP
MalMHANApLl  KapacThipbinansl. Jetekrin  Herisnepi. Tpancopmaropnap. Dnektp
JHEprusAchiH any, Oepy, Tapary oHe naiimanasy amictepi. DNeKTp IHEPruschIH oHIpY,
Tapary, KalTa emiey jkoHe naiijalaHy TexXHONOrMAchiMeH OaiinanbicThi. Konmawy yuwiu
IEKTPJIIK KIHE MArHHTTIK KyObUIBICTap/bl KOJIJAHY.

B 1aHHOH AMCUMIUIMHE M3YHalOTCA JJEKTPUYECKHE LM MOCTOSHHOTO TOKA., MArHUTHbIE
LEH, 31€KTPOMArHHTHAA WHIYKLMS, LEMH NEPeMEHHOr0 TOKA., IEKTPHYECKHE HIMepeHH.,
J/ICKTPHUYECKHE MALUMHBI MOCTOAHHOTO U MEPEMEHHOr0 TOKOB. OCHOBBI IEKTPONPHBOJIA.
Tpancopmaropel. CnocoGbli nonyuenns, nepeaaus, pactpeneieHus M HCTIONb3OBAHMS
JIEKTPHUECKO dHeprun. O61acTh TEXHHKH, CBA3AHHAS C TONYYEHHEM, pacrpeaeieHueM,
npeo0pa3oBaHHEM M MCNIONB3OBAHMEM  JIEKTPUYECKOH  dHepruW.  [lpuMeHenne
3/IEKTPHYECKHX M MATHUTHBIX ABNEHUI T8 MPAKTHYECKOTO HCMOMb30BAHMS,

In this discipline DC electrical circuits, magnetic circuits, electromagnetic induction, AC
circuits, electrical measurements, electric cars of direct and alternating currents are studied.
The basics of the drive. Transformers. Methods for obtaining, transmitting, distributing and

duzuka

Korapbl MaTemaTHKa

dusnka

Boicuas
MaTtemMaruka

Physics

Higher Mathematics
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‘ 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.
‘ 18 | BITKOOK | Yy annaparTapbiHbiH Byn nonne kaTTel KaOblpranapMeH, auibik kaHe kaOblK apHamapmarsl arbiMaapmed | dusnka
’ B/l BK FHpaB/IHKachl o | e WIEKTEIreH CYHBIKTBIK aFbIHAApbl KapacTelpbuiajibl. AK CYMBIKTHIKTHIH (IIKI aFbIHIaphbl
BD UK THIAPOMHECBMOKETEKTEPIHIH Herisaepi 3eprresne/li; CYHBIKTBIKTAa  OpeKeT eTeTiH  KyluTep; CyMbIKTBIK  KbICBIM;  Herisri | Martepuantany kate
. N— » FUPOCTATHKANBIK TEHIEY; CYHbIKTbIK CalbICTHIPMAJIbl  KQ/IFaH; CYHBIKTBIKTarbl HEMece | KOHCTPYKUMAbIK
FUAPONBCAMONPHBONIOB. NCTATCNEHIX raszarel .(ayana) KaTThl JCHE KO3FalbiChl Ke3iHJAE OpbIH anathld «CHIPTKBI» Macesne | MaTepiaiiap
anmapaton memmezsl..sy_n «CIPTKbI» MIHICT 2)POTHAPOMEXAHHKA/IA KApaa/ibl AKIHE aBHALMA MEH dYe | TEXHOJIOrHSCHI;
KeMeJiepiHiH — KaxeTTimkTepine OaliaHblCThl  MaHbI3AbL  JaMynnl anausl,  Kypernit = =
= = Fandamentats—of —rydrautics —and AAKTANFAHHAR KEHIH CTYACHT KeMIinikTepaiH ceGeGiH aHblKTayra koHe 01apibl %0i0 | TeopHsibik
hydropneumatic drives of aircraft KonuapbiH Tayra, rMApaBiIMKa canachlHOarbl Kyiienepai skobamayra aHe ecenteyre | MexaHuka
KabinerTi Somybl Kepek.
B nannoii  aucuMnaMHe  paccMaTpMBAalOCs  IIOTOKH  JKMIKOCTH, OrpaHMveHHble W | duiuka
HAMpaB/ieHHbIe TBEP/bIMH CTEHKAMH, TEYEHHWA B OTKPBITBIX W 3aKpbIThIX pycnax. Takwxke
M3YHAIOTCsl BHYTPEHHHE TEUEHHSA MHUIAKOCTEH; CHilbl, AeHCTBYIOMINE HA KUIAKOCTD; IaBieHne | MarepuaioseacHue
B JKMAKOCTH; OCHOBHOE€ YpaBHEHME TMJAPOCTATHKH; OTHOCHTEbHBIN MOKON KMAKOCTH; | M TEXHOJIOIHA
peluaeTcsi «BHEWHAA» 3aja4a, KOTOpas MMEET MECTO INpH JBHKEHHWH TBEPAOro Tela B | KOHCTPYKLMOHHBIX
KUIAKOCTH  WAM  rase (Bo3myxe). OTa «BHEWIHAA» 3ajada  paccMaTpUBAETCA B | MaTepHasIoB;
AIPOrHAPOMEXAHHKE M TMOJMY4aeT 3HAYMTEIbHOE pa3BUTHE B CBA3M C MOTPeOHOCTAMM
aBHALMK H JleTaTe/bHbIX annapatos. [To okoHYaHHH JaHHOrO Kypca, oOyvatowuiics nomxken | TeopeTHueckas
YMETb YCTAHAB/IMBaTh MPUYHHBI HEHCTIPABHOCTEH W HAXOAWTh NYTH HMX YCTPAHEHHs, | MeXaHHKa
MPOEKTHPOBAThL W PACCUMTLIBATL CHCTEMBI B 001aCTH THAPABJIHKH.
In this discipline, we consider fluid flows bounded and directed by solid walls, flows in open | Materials ~ Science
and closed channels. Internal flows of liquids are also studied; the forces acting on the fluid; | and technology of
fluid pressure; basic hydrostatic equation; relative peace of fluid; an “external” problem is | Structural Materials;
solved, which takes place during the motion of a solid body in a liquid or gas (air). This
“external” task is considered in aerohydromechanics and receives significant development | Teoretical mechanics
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 of hydraulics.
19 | BITJKOOK | Fapbin  cajachinarsl  e3apa Byl monae Te3iMAiNiK neH OTHIPFBI3Y KyienepiH KypyablH OipbiHrail Karuganapel, | MarepuaitaHy jKaHe
bJ1 BK aybICTBIPBIM/ILUIBIK KaHe YILIaKTap/ibl ecenTey kaHe TaHaay KapacTbipbiiaisl. OraH Koca, POJHKTI MOHBIHTIPEKTEPAIH | KOHCTPYKLUHSIBIK
BD UK TEXHUKAJBIK eJilemMaep To3iMainiri MeH KoHy, GeTTepaiH miwiHi MeH OpHANACYbIHbIH aybITKYbl JKOHE PYKCAThl, | MaTepuaiiap
aybITKYJIAp/IbiH CaH/IbIK MOH/IEpi KapacThipbuiajibl. Bomuekrep MeH HHAY MalIHHANAPBIH | TEXHOJOIUSICHI
Baaumo3zamensieMocTs, eHuipyaeri Katenikreplin mafiza GonyblHbIH ce3cismiri. Karenep Typnepi: emmemni
TEXHHYECKHE  W3IMEpPeHHs B Karenep, OeTki nmiwiH karenepi, Gerinin opuanacy kartenmikrepi, GeTinin kenipi. Fapbiu
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KOCMHYECKOI oTpaciu

Interchangeability and technical
measurements the space industry

oHepkaciOiHzeri camaiel OHIMIEpAiH TYXbIpbIMIamacel. ©3apa anMacy Typaibl Herisri
aKnapar *aHe OHbIH TYpJiepi.

B nanHo# aMcuMIUIMHE paccMaTpHBAlOTCA  €IMHbIE NPHHIMIBIL  MOCTPOEHHA CHCTEM
JOMYCKOB M MOCAN0K, pacyeT W BbIOOp MOCANOK, AOMYCKH M [MOCAZKM MOALIMITHHAKOB
Kau€HHs, OTKJIOHEHHA M JOMyCKH (OPMBI W pacrosioKeHus mnoBepxHocTeil. Yucnossie
3HaueHus OTkaoHeHHuil. [lonATHe 0 HeH30eKHOCTH BOIHMKHOBEHMS TOTPELIHOCTH MpH
M3rOTOB/NIEHMH AeTaiei u cOopke MawMH. Buabl norpewHocTeii: norpemHocTH pasmepos,
MOrpelHocTH  (OPMBI  NOBEPXHOCTH,  MOrPELIHOCTH  PACMOJIOWKEHHS  MOBEPXHOCTH,
LLIEPOXOBATOCTh MOBEPXHOCTH. [ToHATHE O KauecTBE NPOAYKUMH B KOCMHUYECKOI OTpaciu.

MarepuajoseieHne
H TEXHOJIOT U5l
KOHCTPYKLMOHHBIX
MaTepHaioB

OcHoBHbI€ CBE/IEHNA O B3AUMO3AMEHIEMOCTH H ee BHAAX. =

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 arrangement of surfaces. Numerical values of deviations,
The concept of the inevitability of the occurrence of errors in the manufacture of parts and
assembly machines. Types of errors: dimensional errors, surface shape errors, surface
positioning errors, surface roughness. The concept of quality products in the space industry.
Basic information about interchangeability and its types.

Materials Science
and technology of
Structural Materials

Tannay 6oiibinma komnouerrrep / Komnonenrsl 1o Beidopy / Optional Components
20 | BIITK 3bIMbIPAH-FAPbIILITHIK 5 Ocbl maHi OKbIN-yiipeHy GapbicbiH/la CTY/ACHTTEP PAKETANBIK KIHE FAPLILITLIK TEXHHKAHLIH | TeopHsibIK
bJI KB TeXHHKAHBIH KYpbLIBIC KYIIi, KaTTbUIbIFBI MEH TYPAKTBUIBIFBI YLIIH 9PTYpPNi aBHALMANBIK KypbUILIMAAPALIH | MeXaHHKa
BD EC MEXaHHKaChl AKYMBICBIH Tanjay, CTaTHKalbIK, KO3FaJbICTarbl JKIHE JMHAMHMKAJBIK KYKTEMenepiiH
acepineH, Ginimaepin konaany kabinerin Oinyni Giteni. CtyaeHT apTypai KyKTeMelnepain
Crpourenbhas MEXaHHKa acep eTyi YIiH KOHCTPYKUMANApAbl ecenteyle KOJJAHBUIATBIH  ecer  aifbIphicy
PaKeTHO-KOCMHYECKOI TEXHUKH AIrOPUTMAEPiH, KYpbUIBIMAAPILIH CTPECC-IUITAMM KYIiiH aHbIKTay 2jicTepin Oiny Kepek.
Construction mechanics of rocket B xone wm3ydeHus NaHHONH MUCUMIUIMHBI Y CTYAEHTOB (OpMUpYIOTCs 3HaHWs 0 pacuere | Teoperuueckas
and space technology COOpYKEHHI PaKeTHO-KOCMHYECKOH TEXHHKHU HA MPOYHOCTb, JKECTKOCTh M YCTOHYMBOCTb, | MEXaHHKa

YMEHHE aHaJIM3HpOBaTh pabOTY pa3IMUHBIX JIeTaTeNbHbIX KOHCTPYKLHi, COCTOALIMX H3
OT/IEJIbHBIX 3JIEMEHTOB, 101 BO3/JEHCTBHEM CTAaTHYECKHX, MOJABHAKHBIX M JAMHAMHYECKHX
HArpy30K, yMEHHME MPHMEHATh MNOmydyeHHble 3HaHuA., CTYIEHT JO/KeH 3HAThb METOJIb
OMnpeie/IeHHA HanpsxeHHO-1e()OPMHUPOBAHHOTO COCTOSHUA COOPYKEHHH, BbIMHCIIHTEIbHBIE
AIOPUTMBI, HCIONB3YEMble NPH  pacueTe COOPYXKeHMH Ha BO3MEHCTBME pamIHUHBIX
Harpys3ok.

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 of various
aircraft structures, consisting of individual elements, under the influence of static, moving
and dynamic loads, the ability to apply their knowledge. The student must know the

Teoretical mechanics
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methods for determining the stress-strain state of structures, the computational algorithms
used in the calculation of structures for the effects of various loads.

BIT TK
BJI KB
BD EC

3bIMBIPAH-FAPBILTHIK  TEXHHUKA/IATbI
MHUKpONpoLieccopiap HaHe
MHKPOTIPOLIECCOPIILIK XKYifenep

Mukpornipotieccopsl "
MHKPOIIPOLIECCOPHBIE CHCTEMBI B
PAKETHO-KOCMHYECKOI TeXHHKe

Ocbl  moHAi oKy OapeiChiHIa CTYAGHTTEpP MMKPOMPOLECCOPIBIK  COyJleT  KoHe
MHKpPONPOLECCOP/IbIK JKYMBIC NPHHUMITEPI Typaskl, MHKPONPOLECCOPILIK Kyiienepmin
KEHENl JKOHE TYPAKTBl CaKTAy KYPhUIFBLIAPHI, Kipic-wibiFbic MHTepdeiicTepi kaHe T.6.
CHSIKTBI MHKPOTIPOLIECCOPJIAD MEH MHKPOKOHTpoJulepiep Typansl Ginim  anamsl. MIT
Kypa/l1apblHbIH MYMKIHIIKTEPi MeH KockIMIlanapeiH 3eprrey; MIT - xkyienepain ThnTik
caynieTi; eHaey, Gackapy, ecTe cakray kaHe Kipic / WbIFbIC Kyiienepin yiibiMaacTsipy; MP -
Ay#Henepai xobanayabiH Herisri MingeTTepi MeH epekuenikrepi; Gip MHKpOIMpoLeccopiap

Disuka

DNeKTprexH1Ka

MEH KOHTPOJICPIEP; MYIbTHMHKPORPOUECCOpIbiK Kyilenep, Heriari KoHbUrypasmsiap—

Microproecessors— amd
microprocessor systems in rocket
and space technique

KIHE O1ap/ibl KosAaHy cananapbi; MIT - xyifenepi a3ipiey kake eHiey Kypaiapsi.

B xone w3ydeHns JaHHOH IMCLMILUIMHBI CTYIEHTBI MONYHAIOT 3HAHMA 06 apXHTEKTYpe M
NpUHUMIAX paGoThl MUKPONPOLIECCOPOB, TAKHX MEMEHTOB MHKPOINPOLECCOPHBIX CHCTEM,
Kak ONepaTHBHLIE H MOCTOSHHBIC 3aNOMHHAIOLIME YCTPOHCTBA, HHTEpdeiichl BBOAA-BbIBO/A
W Ip., NpOrpaMMHPOBAHHH MHKPONPOLECCOPOB M MUKPOKOHTposuiepos. H3yuenue
BO3MOXKHOCTEH M npumenenuii MII cpeacts; TunuyHON apxutektypnl MIT — cuctem;
OpraHuzaunn nojcucTeM o0paboTKH, ynpasjieHus, NaMATH W BBOJA-BBIBOJAA, OCHOBHBIX
3a1a4 u ocobennocreit npoektuposanns MIT — cucTeM; 0aHOKpHCTANBHBIX MUKPO-IBM n
KOHTPOJLIEPOB;  MYJIBTUMHKPONPOLECCOPHBIX  CHCTEM, OCHOBHBIX  KOH(Urypaumii  u
obnacTeii HX HCTONL30BAHHSA; CPEACTB pa3paboTku M oTiaaku MIT — cucTeM.

During the study of this discipline, students receive knowledge about the architecture and
principles of operation of microprocessors, such elements of microprocessor systems as
operational and permanent storage devices, input-output interfaces, etc., programming
microprocessors and microcontrollers. The study of the possibilities and applications of MP
tools; typical architecture of MP - systems; organization of subsystems for processing,
control, memory and 1/O; the main tasks and features of the design of MP - systems; single
chip microcomputers and controllers; multimicroprocessor systems, main configurations and
areas of their use; development tools and debugging MP - systems.

Oisrka

DNeKTpTeXHUKaA

Physics

Electrical
engineering

Tannay

DoiibIHIIA

KomnoHerTTep / KomnonenTsl no Beifopy / Optional Components

22

BITTK
BJI KB
BD EC

KonnanGanel Mmexanuka
[Tpuknaanas Mmexanuka

Applied mechanics

5

Byn momni  cTyneHTTep MeXaHMKaHBIH HEri3ri  YFRIMIApbl MeH aKCHOMATHKACBIH,
MEXAHHKAJIBIK KO3FA/IBICTBIH 3aH/IBUIBIKTAPbIH #IHE OHbI €CENTeY /iCTePiH, 3bIMBIPAH MEH
Fapblll TEXHOJIOMMACBIHBIH HAKTBI MIHAETTEPIH LUEWly YIUIiH MeXaHHKAIbIK KO3FalbiCThI
ecentTey dAiCTEpPiH KOJIAaHyFa, CTYACHTTEP/ TEOPHSIbIK MEXaHHKAHBIH 1aMybIHbIH HEri3ri
TApHXH KEICHACPIMEH TaHBICTHIPYFa, KYPBUIBICTHIH €PEKIIETIKTEPIMEH TaHBICTBIPYFa
yfipeTei. MexaHukabik GailnansicTap, annapatypa MeH MallHHAIAp XKaHe OJapbIH TOMEH
KOHE KOFapel Temneparypaia skymbic icteyi. CoHpaii-ak, KypbUIbIC TeXHHKACHIHBIH
HETI3JePiH, MeXaHW3MIepai skoHe OGomwekTepii, coHaai-ak Herisri KOHCTPYKTOPJIBIK

Duzuka

Teopusibik
MexaHuka
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narasliap/ael (Mammna GeniuekTepin) urepy Kepek.

Hannas qucuuriinna GopMHPYeT y CTYIAEHTOB 3HAHHE OCHOBHBIX MOHATHI M AKCHOMATHKH
MEXaHHKH, 3aKOHOMEPHOCTEH MeXaHHYeCKOro ABHAKEOHHA M METOJOB €ro pacyera, yMeHHe
NPUMEHATH METO/bl pacyera MEeXaHWYeCKOro IBHXEHHA K PElLIEHHI0 KOHKPETHBIX 3a/ay
PAKeTHO-KOCMHUYECKOH TEXHUKH, 03HAKOMJIEHHE CTYJEHTOB C OCHOBHBIMH MCTOPHYCCKUMH
ITanaMH pasBUTHA TEOPETHUYECKOH MEXAHWKH, 03HAKOMIIEHHE CTYIECHTOB C 0COOEHHOCTAMH
MOCTPOEHHUA MEXaHHYECKHX 3BEHbECB, anmapaToB W MALIHH M MX JKCIUTyaTalHH B YCJIOBHAX
HH3KHX W BBICOKHX Temnepatyp. Takike cieayer uiydeHHWe OCHOB MOCTPOEHHS MALUHH,
MEXaHU3MOB W JieTasleii, 1 npuobpeTeHne HaualbHLIX HABLIKOB KOHCTPYHPOBAHHA (IeTalu
Mali1H).

Duzuka

TeopeTtuueckas
MCXdHHKa

This discipline forms students' knowledge of basic concepts and axiomatics of mechanics,
laws of mechanical 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 features of building mechanical links, apparatus
and machines and their operation in low and high temperatures. You should also learn the
basics of building machines, mechanisms and parts, and the acquisition of basic design skills
(machine parts).

Physics

Teoretical mechanics

23

BIT TK
BJ1 KB
BD EC

PaamnosnekTpoHHKaHbIH XKaHe
MHKPOCYNI0ablK TEXHHKAHBIH
TEOPHAJIBIK Herizaepi

TeopeTnueckne OCHOBBI
PasMOIIEKTPOHUKH H
MHKPOCXEMOTEXHHKH

Theoretical Foundations of
Radioelectronics and
Microcircuitry

Ocbl maHAl oKy OapbichiHaa CTYIEHTTEP PaaMO3IEKTPOHHKA Heriziepin yiipeneni, ora
KOca, OKylbL1ap Tikeneil sane Oip dazanbl cHHyCOMaAbl TOK 3neKTp TizOerinaeri Herisri
TNPOLECTEPMEH TAHBICA/IBI, CHI3BIKTBIK 3JIEKTP Ti30eKTepiH ecenTey kaHe Tanjay ajicTepi
MEHIepe/li; aHalOrThIK KYPbUIFbIIAPABIH HErisri npuHumnTepin meurepeni. ITonai oky
HOTHXKECIHIAE CTYACHT XEJiNK XOHE ChI3BIKTBI €Mec JIeKTp Ti30eKTepiH Tangay kaHe
€cenTey a/iCTepiH, HEri3ri MMEeKTPOHIbl KypPbUIFbIIAPAbIH KYPbUIBIMABIK JHArPAMMAIaphiH,
UMITYJICTIK JKOHE JIOTMKANbIK KYpPbUIFbIIApPAbIH deMeHTTepin Ginyi kepek. Cryaent
TOKipuOeHi KanbinTacThipy, YilbIMIACTBIPY XKaHE OTKI3y Aarabliapbia ue Gosysl Kepek.

B xome wu3yuenns  [JaHHON  AHCUMIUIMHBI  CTYHEHTHI  OBJAJEBAIOT  OCHOBAMH
PalMOVIEKTPOHHKH  TAKKE TMPOMCXOJNT O3HAKOMIIEHHE CTYIEHTOB C OCHOBHBIMH
npoueccaMu, NPOUCXOAIMMH B JIEKTPHYECKHX LEMAX MOCTOSHHOTO M OAHO(A3HOro
CHHYCOM/IAJILHOTO TOKA; OBJAJIEHHE CTYJCHTAMH METOJOB pacHeTa M aHalu3a JIMHEIHbIX
JNIEKTPHYECKUX  Llenei; YCBOGHHE CTYJCHTAMM OCHOBHBIX [PHHLMIOB  JeiCTBHA
AHAJIOrOBLIX YCTpOHCTB. B pe3ynbTate M3ydeHHs AMCUMIUIMHBL CTYAEHT JIOJKEH 3HATh
METO/Ibl AHAIH3a W PACUETA TMHEHHBIX W HEMHEHHBIX YNEKTPHUECKHX LETell, CTPYKTYpHbIE
CXEMbl OCHOBHBIX PaJMOIEKTPOHHBIX YCTPOHCTB, 3JIEMEHTBI MMITYJILCHBIX M JIOFHYECKHX
yetpoiicts. CTyJeHT JOJKEH B/laJeTh HaBbIKAMH B [I0CTAHOBKE, OpraHH3alUMH H
NPOBELCHNH IKCIIEPHMEHTA.

During the study of this discipline, students form the basics of radio electronics, to

Dusnka
DneKTpoTexXHHKa

Duznka
DeKTpoOTeXHUKA

Physics
Electrical
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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 of analog devices. As a result
of studying the discipline, the student must know the methods of analysis 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 of the experiment.

Engineering

5 cemectp /5 cemecTp / Semester 5

KOO xkomnonenti / BY3oBckniikomnonent / Universitycomponent

24 | KIT12KOOK | 3niMbipan AKoHe FapBILLITBIK 5 Huzaitn Herizaepi. oGanayael aBToMaTTaHABLIPYILIH MakcaTTapbl MeH aaictepi. Kasipri | KomnanGast
11 BK TEeXHHKAHBIH TEXHOJIOTHSUIBIK KOMINBIOTEPMIK Ju3aliH skylienepinin_ kiaceupuranmacer AR -Hbi Kyphiibivb—AAGK——mrereprik =
PD LK ypiierept TEIPET | DaraapiamMaiblK KamTamachbi ety Typiepi. CAD-1a reoMeTpusibiK KaHe NapaMeTpilik | mporpavmaiap
wxobanay xyiteci mozmensaey. TIT AXOK rtexumkanwik, Oarzapnamansik kamramaceis ery. TIT AXOK | Axknapartsi-
MateMmaTukanblk  OarzapraMaiblK  KaMTaMachls  eTy. Mikenepnik  tanaay, | KOMMYHUKALHAIBIK
Cucrema ABTOMAaTH3UPOBAHHOTO ABTOMATTAHLIPLUIFAH OHIPIC, ABTOMATTAH/IBIPLLIFAH TEXHOIOTHAJIBIK OKBITY KYpanaapbl. | @HAIpiCiHIH
MPOEKTHPOBAHNA  TEXHOJIOMHYECKHX TIT AMOK nunrsuctukansik konnay. TIT AMOK Garjapnamansik KamTamaceld eTyin | Heriszepi
MPOLIECCOB PAKETHO-KOCMHYECKO#H anictemenik kamtamacei3 ety. AXOK-uin gamy GarsiTrapsl.
TEXHUKH
OcHoBbl  npoekTHpoBaHudA. Llenn W MeToAbl  aBTOMaTH3aUMM  [poekTHpoBaHus. | [IpuKianHbie
Computer aided design system of Knaccudukauns  cOBpeMEHHBIX  CHCTEM  ABTOMATH3HPOBAHHOIO  MPOEKTHPOBAHMS. | HHKEHEpHbIE
technological processes of rocket and Crpykrypa CAIIP. Buasl obecneuenns CATIP. Ieomerpuueckoe M napaMeTpuyeckoe | MporpamMMbl
space technique monenupoanne B CAIIP. Texnuueckoe, nporpammuoe obecneuenne CAIIP TII.
Marematnueckoe oGecneyenne CAIIP  TII. Cpenctsa  mmxkenepHoro  ananmnsa, | OCHOBBI
aBTOMATH3HPOBAHHOE NMPOU3BOJACTBO, ABTOMATH3UPOBAHHAS TEXHOJIOTHYECKAS MMOArOTOBKA. | HH(POPMALIMOHHO-
Jlunreuctuueckoe obecnewenne CIIP TIT. Meroauueckoe obecnieuenne CAITP TII. | koMMyHuKalMOHHOI
Hanpasnenus passutus CAITP TI1. TEXHOJOTHH
Basics of design. Objectives and methods of design automation. Classification of modern | Applied  engineering
computer-aided design systems. The structure of CAD. Types of CAD software. Geometric | programp
and parametric modeling in CAD. Technical, software of CAD system. Mathematical | Basics information
software of CAD system. Means of engineering analysis, automated production, automated | and communication
technological training. Linguistic support of CAD system. Methodical support of CAD | technology
software. Directions of development of CAD system. Mathematics
Tanaay Goiibinma komnouerrrep / Komnonenrsi no Buibopy / Optional Components
25 | BII TK Y wak annaparrap /bl 5 Ocepl manai oKy GapeichlHIa CTYIeHTTep Aepbec HABUralMs KIHE CHIPTKbI TPAEKTOPHsIbI | Fapbill annmaparrap
bJ1 KB OammcTuKachl esuieynep HaTHxKeci GolibiHIIA aye KeMelepiHiH KO3Falibic mMapaMeTpiepiH aHbKTay MeH | YA
BD EC Goyukay/IblH TEOPHAIBIK JKOHE MPAKTHKAIBIK Macesenepi GoiiblHIIA 3epTTeysiep KYprizy | ajpoMexaHHKachbl
Bannuctuka JeTaTenbHbIX Jar/Ibl1apbiH KaJlbINTaCThIPa/bl; annapaTTbiH, ChIPTKb (MM3MKaILIK JKaFJaiiap/ibiH acepid
annaparos 3epTTey JarAblIapblH MEHIePreH aye KeMeCiHiH KO3FalbIChl.
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Ballistics of aircraft

B xo/1e M3y4eHHs NaHHOW JMCUMIUIMHBI Yy CTYJEHTOB (DOPMHPYIOTCA HaBbIKH MPOBEACHHSA
HCCIIeI0BaHNA TEOPETHYECKHX H NMPaKTHYECKHX NpoGieM onpeseeHns | IPOrHO3HPOBAHMS
napameTpoB  JIBHXKEHHA JIeTaTe]bHOr0  anmapara Mo pe3yibTaTaM  aBTOHOMHBIX
HaBMIallHOHHBIX W BHELIHETPAEKTOPHBIX H3MepeHuil, npuobperaloTcs HeoOXoaUMBbIe
3HAHMA UIA  pa3pabOTKM METOOB, 3aKOHOB M CMOCODOB  yNpaBieHHs TOJNETOM,
obecrnieueHHeM YCTOHUMBOCTH M TPeOyeMOil TOUHOCTH [BHXKEHHA JIETaTeJbHOTO anmnapara,
(GOpMHPYIOTCA HaBbIKH [IPOBEIACHUS HCCIENOBAHMA BHELIHMX (PU3MYECKHX YCJIOBHIA,
0Ka3bIBAIOLIMX BIHAHHE HA ABHKEHHE JIETaTeJIbHOTO anmnapara.

Kocmuueckue
anmnaparbl

Aspomexanuka JIA

During the study of this discipline, students form the skills of conducting research on | Spacecraft

theoretical and practical problems of determining and forecasting the motion parameters-of -Aeromechanies——
= = = = - anaircralt _based on the results of autonomous navigation and external trajectory

measurements; of the apparatus, the skills of conducting a study of the external physical

conditions affecting of movement of the aircraft.

26 | BII TK 3bIMbIPAH-FAPBILLITHIK > TepmonnuamuKkaHblH  Herisri Tyciikrepi MeH aubiktamanapel, JKbuly okaraaiibiHbIH | [wapaBivka — #KoHE
BJ1 KB TeXHWKAChIHIaFbl napamerpaepi. JKyMmbic  CYHBIKTBIFBIHBIH  KYHiHIH ~ 9HEpreTHKaNbIK — napameTpiepi. | OHbIH YA
BD EC TEPMOAMHAMMKA  KOHE  IKbUIY TepmoaHHAMHKaIBIK MPOLECTIH IHEPreTHKAILIK CHIIATTaMalaphl, JKyMBICTa JKYMBIC JKOHE | KOJJIAHbLTYbI

OTKi3y AKbUTY YIIIH aHanuTHKaNbIK epHektep. TepMmoaunamukaubii Gipinmi 3aubl. Luknm | YA
npouectep. TepMonuHaMuKaHbIH eKiHuI 3aHbl. OTbIH JKOHE JKaHy TEOPHACH Herisjepi. | arpoMexaHHKachl
TepmoanHamuka " AKbibITKbIL KYpLIAFLUIAP. TOHA3BITKBIII KAHE KPHOTEH/I XKababIKTap.
Tennonepeaaya B PKT Fapbiursik
OcHOBHblE MOHATHA W OnpejeieHns TepMoanMHamMukn. TepMmuueckHe mnapameTpsl | anmaparrap
Thermodynamics and heat COCTOAHMA. YpaBHEHHE COCTOAHUA. DHEPreTHYECKHe MapaMeTpsl COCTOAHMA paboyero Tela.
transfer in rocket-space DHepreTHYECKHe XapakTePHCTHKHM TEPMOJMHAMMYECKOr0 npoliecca. AHanutudeckue | ['mapasmuka M ee
technology BbIp@KeHHs Juis paboThl M TEIUIOTBl B npouecce. [lepBblif 3aKOH TePMOAMHAMHKH. | IpUMeHeHue Ha JIA
Lnknuueckue npoueccel. Bropoit sakon TepmoaunHamuku. TOIIMBO M OCHOBBI TeopuH | Aspomexanmuka JIA
ropenus. TemnoreHepHupylolime yctpoiicTsa. XoNnoAnIbHAA U KPHOTEHHAs TEXHHUKA. Kocmuueckue
annaparsl
Basicconceptsanddefinitionsofthermodynamics. Thermal state parameters. Equation of state
Energy parameters of the state of the working fluid. Energy characteristics of the | Hydraulics and its
thermodynamic process. Analytical expressions for work and heat in the process. The first | application on
law of thermodynamics. Cyclic processes. The second law of thermodynamics. Fuel and the | aircrafts
basics of the theory of combustion. Heat generating devices. Refrigeration and cryogenic | Space craft
equipment. Aeromechanics
Herisri BBb nemece Minor moayni / Moayak ocnosroro OIT nin Minor/ Model major EP or Minor
(15 kpeant/15 kpeauros/ 15credits)
Herisri BBB nanaepi / Incunnanust ocnosuoii OI1/ Disciplines major EP
KOO komnonenti / BY3oBcknii komnonent / University component

27 | KITKOOK | ¥y anrnapaTTapbiHbiH 5 byn nan temennerinepai kamthael (JKep armocdepachiHbIH KyphUIBIMBI KoHE OHBIH yliy | du3nka

1] BK a’pOMeXaHHKachl KaybINChI3IbIFbIHA  ocepi. XaublKapanblK craHaaptTsl atmocdepa. CyiiblK NeH rasbiH
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PDUK

AspomexaHHKa
annapaTos

JIETATEIbHBIX

Aerodynamics of aircraft

KMHeMaTHKachl. ApoMeXaHUKaHbIH HErisri Tewzeynepi. AJpOAMHAMHKAIBIK YKCACTBIK.
lazpapaein ynken skeuizamabikned arblybl. Lllakapaapansik kabat.. YA npoduni men
KaHaThIHbIH aIPOJHHAMMKAJIBIK CHUMATTaManapel. AifHany IeHeNepiHiH ajpoJuHaMHUKaJIbIK
cHmaTraManapbl.  A3pOJMHAMMKANIbIK  CHIIATTAMANApIbIH  MATEeMaTHKAAbIK  MOJEi.
AdponMHaMHKaNbIK CHNIaTTaMallapra TeHeCTipy acepi.

B nanuoii aucuunnune pacecmarpuBaiotces: Ctpoenue atMocdephbl 3eMan U ee BINAHHE HA
OesonacHocTh nosetos. Meskaynapoanas ctanaapTHas atMocgepa. KuHemaTHka xHIKOCTH
# ra3a. OCHOBHbIE YPaBHEHHSA a3pPOMEXaHNKH. AdpoHHaMuYeckoe noaodue. Teuenus razos
¢ OonbwmMMH ckopocTaMH. [lorpannunbiit cnoil. A3poAHHAMHYECKHME XapaKTepHCTHKM

TeopusnbiK
MCXaHHKa

Dusnka

Teopetnueckas
MexaHHKa i

npopuas u  kpsiita  JIA.  Aspommmamiueckue  xapa

MaTeMaTiaecKas MOJe/b adPOAHHAMHUECKHX XapaKTepHCTHK. Binsuue GanancHpoBku Ha
a’pOAMHAMHYECKHE XapaKTEPHUCTHKH.

This discipline covers the following: The structure of the 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 aerodynamic
characteristics. The effect of balancing on aerodynamic characteristics.

Physics

Theoretical
Mechanics

28 | KI

KOOK
M1 BK
PD UK

Maiuuna Genexrepi

Jletann mammn

Machine parts

Byn nonze mawmna Genuiextepi MeH JKHHAKTApbIHA KOMBUTATBIH HETI3Ti KiKTey iKaHe
HErI3ri TananTap, MeXaHUKANbIK IMCKIHIH MAKCaThl MEH KYPbUIBIMbI, OHBIH CHITATTAMA/APbI,
Ticti  Oepinictepain  MakcaThi  MeH  KiacCHUKAauMAchl, OilikTep MeH  ochTep
Knaccu(puKaumMachl KapacTeipbitanbl. KypcThlH asKTanraHHaH KeiliH CTyJeHTTep MaluuHa
OonikTepiHiH catci3 cebentepin, onapbiH TEPMHAIBIK OHICYAIH GOMKTEpi MeH aaicTepin
Taraiibiigay OOMbIHIIA YCBIHBICTApbIH, Kayinci3Aik (akTopiapbid yThIMIBI aHBIKTAy
QMiCTEpiH, pYKCAaT eTUIreH KepHeyslepai aHbIKTay aaicTepid, GenikTepai TaraitbiHaay
GoiibiHiua yceiHbIcTapab! Oityi kepek.

B nannoit aucummimHe paccMaTpHBaeTcs KiaacCHM(HMKAaUMA M OCHOBHbIE TpeGOBaHMA K
AeTallAM M y3/1aM  MallWH, Ha3HauYeHue M CTPYKTYpa MeEXaHWYeCKOro NpHBOIA, €ro
XapaKTePUCTHKH, Ha3HA4YeHHe H Knaccudukauus nepenad, Kiaccudukaims Baios u oceil. ITo
OKOHYaHHH KYpCa, CTYJCHTbI J0JKHbLI 3HATH THIIOBLIC MPUYHHbLI OTKa30B aeranei MAllIHH,
PeKOMEHJALMK 110 HA3HAYCHMI0 MaTepHalloB J[UIA M3TOTOBIEHHA JIETANEH W METOAMK HX
TepMooGpPabOTKH, METO/Ibl PAalMOHATLHONO OMNpeieNieHHs KOAPUIMEHTOB 3amaca MpOuHOCTH,
MCTO/Ibl ONPENENIEHHS J0IMYyCKaeMbIX Hanpﬁme}mﬁ, PEKOMCHAALMH 10 HA3HAYECHHIO JIOINYCKOB
pa3sMepoB JIeTalu.

In_this discipline, the classification and basic requirements for parts and assemblies of

Konnanbansi
MEXaHHUKa,

Fapbiiu
cajacelHaarel  03apa
AYbICTBIPLIMABLIBIK
HKAHE  TEXHHKaJIBIK
eJiemM/ep

[puknanmas
MCXaHNKA;

B3aumoszameHAEMOCTh
TEXHUYECKHE
H3MepeHns

KOCMHYECKOH 0'rpacn H

Applied mechanics;
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machines, the purpose and structure of a mechanical drive, its characteristics, the purpose
and classification of gears, the classification of shafts and axles are considered. Upon
completion of the course, students should know the typical causes of failure of machine
parts, recommendations on the appointment of materials for the manufacture of parts 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.

Interchangeability
and technical
measurements  the
space industry

29 | KIT2KOOK | 3eiMbipan TackIMa/1aylIbLIap 5 Pakera-rapbiwThiK Kewenaep. CTaTHCTHKAIBIK JepekTepai kunay xone onaey, 3T kypy | Fapbiumbik
1] BK KYPbUIBICHI JKaHe skobanay Ke3IHAeri aimbl TEXHUKAIBIK TananTtap. Oumemui xaHe emuemm CHIIaTTamanap/sl | anmaparrap L _
PDUK aHpikTay. CxeMa CXeMachlH KypY, HErisri KypbUIbIMABIK Yy —anmapatrapsH T
Koncrpyiasis—H—HpoeKTHPOBaHTE | JficTeMeci koHe Oosanran 3T-HBIH  Macc- m—tepunnuu HKoHe opTanmeaunblpy OHIpY Herizaepi
paKeTOHOCHTeJICH CHMaTTamMaiapelH aHbiKTay. 3bIMbIpaH OJIOKTapblH JKEIEJeTY JKIHE anores, KeHICTiKTe
naiigaisl KYKTEp/i icke KOCy KypaslaapbiH KeTUILipy Macenenepi.
Construction and design of launch
vehicles PakeTHo-kocMuueckue koMmiekcesl. Bonpocsi c6opa u 06paboTku craTHcTHUECKHX AaHHbIX, | KocMumeckue
00X TexHudecknx TpeGosanun npu cosnannn PH. Onpenenenne 06bémMHO-rabapuTHLIX | anmapatsl
XapakTepHcTH. [TocTpoenus KOMIOHOBOYHOI CXEMBI, METOJMKH pacueTa Macc OCHOBHBLIX | TexHonorus
INEMEHTOB  KOHCTPYKUMM M ONpENeieHHs  MAcCOMHEPLUMOHHBIX M LEHTPOBOYHBIX | MPOM3IBOACTBA
XapakTepucTHK npoekTupyembix PH. Pasronnsie u anoreiinbie pakeTHble GJIOKH, BONPOCHI | NETAaTe/IbHBIX
COBEPIICHCTBOBAHMSA CPE/ICTB BLIBEICHHA B KOCMOC IMOJIC3HBIX HArPY30K. anmnapaTos
Rocket and space complexes. The issues of collecting and processing statistical data, general | Spacecrafts
technical requirements when creating a RC. Determination of dimensional and dimensional Technology of
characteristics. Building a layout scheme, methods for calculating the masses of the main | production of flights
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
6 cemectp / 6 cemecTp / Semester 6
KOO komnonenti/ BY3oBekniikomnonent / Universitycomponent
30 | KI12KOOK | Fapsiim annaparTapbiH P Benimzaep mMeH arperaTTapabl KypacThipy, COHAAN-aK kaifbl KypacThipy, 3aMaHayH rapeill | MamuHaxkacay
[1]1 BK KYpacTbipy HKoHe ChIHAY annapaTtTapelH  CbhiHay KoHe  Oakblnay.  THIFBI3ABIKTBI,  KOJIEMIi, T[EOMETPHUAMBIK | TEXHOIOIHACHI
PDUK TEeXHOJIOTHACHI napameTpiep/i, CTATHKAIBIK KIHE IHHAMMKAIBIK TEHAECTIPYAi TEKCepy, arperaTTapibii
MHEpPLMsA COTTepiH aHbIKTAy, COHJaM-aK KyiHelep MEH ONapablH dJ1eMeHTTepiHiH dnekTp | YA OHIpY
Texnonorus chopku " ChIHAKTapbiH Tekcepy aaicrepi. Ceinak yiibiMaacTeipy Herizuepi. Karenepai Garanay. | rexuosnorusichbl
HCIIBITAHUA KOCMHYECKHX Coinak HaTwkesnepin emey. JKbuiaMm ceHiMuinik TecTrepi. Oye KeMeciHiH amaT koHe
annapaTos aBapHAIBIK JKaFaaiinapsl,
Technology of assembling and COopku oTcekoB W arperatoB, a Takke obume cOOpPKH, HCMBITAHMA M KOHTPOIb | TexHonorms
testing of spacecraft COBPEMEHHBIX KOCMMYECKHX annaparoB. MeToibl KOHTPOJIA repMETHYHOCTH, 00BEMOB, | MAIIMHOCTPOEHHS
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reOMeTPHYECKUX  [apaMeTpoB,  CTATHYECKOH M JAMHAMUYECKOH  OallaHCHPOBKH,
orpejejeHHe MOMEHTOB MHEPLIMM arperaTos, a TakXkKe 3JIeKTPHYECKUX MCTIBLITAHHI CHCTEM
1 X aseMeHToB. OCHOBBI Oprann3aluu ueneitanni. Ouerka norpemwnocteil. O6padoTka
pe3y/bTaTOB MCNbITAHWIL. YCKOpEHHbIE MCMBITAHHA HAa HaAeKHOCTh. HeucnpaBHOCTH M
aBapuiinele coctosHus JIA.

Texuonorus
npoussojactea JIA

Assemblies of compartments and assemblies, as well as general assemblies, testing and | Engineering
control of modern space vehicles. Methods for checking the tightness, volume, geometric | technology
parameters, static and dynamic balancing, determining the moments of inertia of aggregates,
as well as electrical tests of systems and their elements. Basics of test organization. | Technology of B L
Estimation of errors. Processing test results. Accelerated reliability tests. Faults and | aireraft-produetion—————
i = . - —emergency conditions of the aircraft. '
31 | KIXOOK | CBb  Gap  cramoktap  yuwiu 5 MexaHuKalbiK OHIEYAIH TEXHONOrMANBLIK NMpoLecTepiH kobanay npuxuuntepi, am6e6an | Xorapsl MaTemaTHKa
[T BK TEXHOJIOTHANBIK npouecrepai kane CIIb cranoktapma GemiekTepli »kacarn wibiFapanja annai-Mon skaHe cepusnbik | YA oHipy
PDUK RporpaMmanay OHIpICTEp YWIH YaKbIT HOPMANapblH ecenTey oicTepi, MamMHa GenmeKTepiH Kacam | TeXHONOTHACHI
UILIFAPY/IbIH  TEXHOJIOTAILIK  [IPOLIECTEPIH  Kacay, MallHHAlap MeH MeXaHW3Maepai
[Mporpammuposanne KyPacThIpy amicTepi.
TCXHOJIOFHYECKHX  [POLECCOB  JUIA
crankos ¢ YITY
[TnpUHUMIBL NPOEKTHPOBAHHA TEXHONOTHHMECKHX MPOLECCOB MeXaHMueckoit 06paboTkw,
Programming of  technological MeTonbl 00paldoTKM THHOBBIX JieTaneil MallMH, MeTOIHKa pacuera HOpM BpeMeHH B | Bruicwas
processes for NCS machines YCJIOBHSAX CEPUITHOrO H MaccoBOTO NMPOH3BOJICTE H3TOTOBJIEHHUS JeTaneii Ha YHHBEPCAJIbHBIX | MaTeMaTHKa
craHkax W crankax ¢ YITY, pazpaboTka TeXHOJOrHYECKHX NPOLECCOB H3rOTOBIEHMSA
Aetaei MalliuH, MeToabl COOPKH MAlMH U MEXAHH3MOB, Texnonorus
npoussoactsa JIA
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 | Higher Mathematics
technological processes for manufacturing machine parts, methods of assembling machines
and mechanisms. Technology of
aircraft production
Tanaay Goiibinwa komnonerrrep / Komnonentsi no Beidopy / OptionalComponents
32 | BIITK 3bIMbIpaH KEeLLeHi 8 3piMbIpaH  koHe rapbiwl  TexHonoruackl (PKT) skyiienepinin, Kkewenaepinin xoue | 3biMbipan
b/1 KB MH(PAKYPBUTLIMBIHBIH wepneri MOJIe/IIepitiH Heri3ri kacueTTepi MeH cunattamanapel. PKT kelenaepin, xyiienepin xaHe | TackiMaiayiubuiap
BD EC Ka0/IbIKTapbl YJriepin Tanaay xane cuntesaey ajicrepi. OKK-Hbl xkaHe 0apbIH KyMbIC icTey KylieciH | Kypbulbichl e
AaMbITy Typansl xannsl aknapar. PKT naiinanany macenenepiu seprrey/iin MareMaTHKaIbIK | skobanay
Hazemnoe obopynosatue apictepi. PKTcenimainiri Teopusceitbif Herisaepi. PCT naiizananyasiy sxaHe THIMAUTIriH
MH(PacTPyKTYphI paKkeTHoro Oaranayabi THiMALIriH Garanay. PTXK onepaumsnapbin Gackapy »aHe KaMbiHa KeaTipy
KOMIUIeKCa Herizaepi.
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Ground equipment missile system
infrastructure

OcHoBHble CBOHCTBA M XapakTEPHCTHKH CHCTEM, KOMILIEKCOB M 00pasloB paKeTHO-
Kocmiuveckod TexHukdn (PKT). Metoabl aHanu3a M CHHTE3a KOMIUIEKCOB, CHUCTEM M
obpasuos PKT. OGuwe cpenenns o paspaGorke PKT W cucTeMBl MX IKCIUyaTalliH.
MatemaTH4eCKHE METO/Ibl HCCieoBaHna npobnem skciutyatauun PKT. OcHOBBI Teopuu
HazexHoctn PKT. Ouenka sdgexkTtHBHOCTH IKCIUlyataumu M BocctaHosieHus PKT.
OcHoBBI ynpaBieHus SKCIulyatauneit u BocctaHopnennem PKT.

Konctpyxims H

MPOEKTHPOBAHHE
pakeToHoCHTENEH

Main properties and characteristics of systems, complexes and models of rocket and space | Construction and

technology (RKT). Methods of analysis and synthesis of complexes, systems and samples of | design  of  launch

RKT. General information on the development of RCC and their operation system. | vehicles

Mathematical methods for investigating the problems of the exploitation of RKT. =
= — | Fundamentals of reliability theory of RKT. Evaluation of the effectiveness of operation and

recovery of RKT. Basics of managing the operation and restoration of RKT.

33 | BIITK ABHALUMANBIK  KHE  3bIMBIpAH- 8 CenimMainikri  anbikTaiiteln  Herisri  dakropnap. CeHiMainik TeopusachiHbiH  Herisri | Fapbiu 3bIMBLIPaH
bJI KB FaPLILITBIK TEXHHKAHBIH epexenepi. CeHimMaiNiKTiH caHIbIK kepceTkiwTepi. Bip cenimainik kepcetkimrepi. Kewenni | kewenining xep ycri
BD EC naiaanaHywbUIblK CeHIMaLTIr KOHE JKeKe CEeHIMAIMIK KepceTkiwTepi. ABHALMANBIK KaOABIKTApAbIH ONEPALMAILIK | HHPAKYPhUTHIMBIH

ceHiMALniri. KypacTelpbiiran eHiMHIH CceHiMAitirine Ti30eKTiH ceHiMiniri apKbimbl | camy Jkone naianany
OKnyaTauMoHHas — HaIekKHOCThb Garanay. Fapbiul TexHMKachlHbIH CeHIMAUIIriHe acep eTeTiH onepaumsanbik (aktopaap.
ABHALIHOHHOMH H paKeTHO- Fapbii TexHUKAChIHBIH CEHIMINITIH pacTay yuliH TecTiney.
KOCMHYECKO TEXHUKH
OcHoBuble  (akTopsl, onpenensioue HaaeKHOCTb. OCHOBHbIE MONOKEHHA Teopuu | CTPOMTENLCTBO W
Operational reliability of aviation HaleKHOCTH.  KoNM4ecTBeHHblE TMOKa3aTeNM HaIekKHOCTH. EAMHMYHBIE nOKasaTenu | HKcruiyaraums
and rocket and space technique Oe3oTkaszHocTH. KOMMIEKCHBIE M YaCTHBbIE MOKA3ATENH HAJAEKHOCTH. DKCIUTyatalMOHHas | Ha3eMHON
HaJICAKHOCTh ABMALMOHHON TeXHHKH. OUEHKA HaJeKHOCTH NPOEKTHPYEMOr0 H3Jeaus | MHPPAcTPyKTYpbl
METOlAMH  CXEMHOH HaJeXKHOCTH. DKCruyaTauMoHHble Qakrtopel, Baustoume Ha | KPK
HAJEKHOCTh  KOCMMYECKOH TeXHWkM. HcnbiTannms Ha noaTBepsaeHMe nokasaTeseii
HAZIEXKHOCTH KOCMHYECKOH TEXHHKH.
The main factors that determine reliability. The main provisions of the theory of reliability. | Construction and
Quantitative indicators of reliability. Single reliability indicators. Complex and private | operation of the
indicators of reliability. Operational reliability of aviation equipment. Evaluation of the | ground infrastructure
reliability of the designed product using circuit reliability methods. Operational factors | of the space rocket
affecting the reliability of space technology. Tests to confirm the reliability of space | complex
technology.
7 cemecTp / 7 cemectp /Semester 7
Tawnay Goiibinwa komnounerrrep / Komnonentet no seisopy / OptionalComponents

34 | BIT TK Cnyruukrik Oaiinansic xyieci/ 5 Cnythukrik Gaitnanbic kyienepinin skannel Tycinikrepi. JKakbli skepaeri rapbiThbiH | FapbilTbik
bJI KB NIEKTPOMArHUTTIK napamerpiepi. CryTHUKTIK GaiinaHbic apHalapbiHaa KOJJaHbLIATHIH | annapatrap
BD EC CryTHHKOBbIE CUCTEMbI CBA3M/

aHTEHHAJIAP/bIH _KbiCKalla TeopuAckl. CrnyTHMKTIK GaiinaHbic  KaHa AapblHBIH KHiTIK
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Satellite communication systems

JMana3soHbl, MOAYJALMA KoHe Koartay axictepi. CaHublk aknmapattsl Oepy apHanapbiHiaa
Katenep/i Oakbinay skoHe TyseTy oajictepi. ['eocTalMOHApIBIK CIyTHHKTEpAEH aknapar
Ay bl KYPbUIBIM/LIK cXemachl. CryTHUKTIK NMO3MIMANAY KOHE HABHTALMA sKyienepiie
aknapat Gepy npuHuunrepi. Temen opbutansik criyrHukTepi 6ap Gaiinansic apHanapsl.

Ofuiee NOHATHE O CIYTHHKOBBIX CHCTEMAaX CBA3M. DJEKTPOMArHHTHBIE MapameTphbl
OKOJI03eMHOT0 TpocTpaHcTa. KpaTtkas TeopHs aHTeHH, MCTONBL3YIOUMXCA B CIYTHUKOBBIX
KaHanax cBa3v. YacToTHbie 1Mana3oHbl CIyTHHKOBLIX KAHAJIOB CBA3H, CIIOCOOBI MOLY IALIMM
M KOAMPOBaHMA. MeToabl KOHTPONA M HMCMpaBieHWs OWHOOK B UMDPOBLIX KaHanax
nepefaun uHpopmaunn. CTPyKTypHas cxema npueMa WHOOPMALMH OT Fe0CTalMOHAPHbIX

3bIMbIpaH FapbiLI
TEXHHKAChIHbIH
Herizaepi

Kocmuueckue
annaparel

OcHoBbl  pakeTHO-
KOCMUYECKO

mTTT

cnyTHHKoB. — [lpunuunel  mepefayu  WHpOPMALHH B CIYTHUKOBBLIX — CHCTEMAx
TIO3ALIONAPOBaHNs M HaBHraln. KaHaTbICBA3HCHH3KOOPOHTAILHBIMHCITY THUKAMH.

General concept of satellite communication systems. Electromagnetic parameters of near-
Earth space. Brief theory of antennas used in satellite communication channels. Frequency
ranges of satellite communication channels, modulation and coding methods. Methods for
monitoring and correcting errors in digital information transmission channels. Structural
scheme for receiving information from geostationary satellites. Principles of information
transfer in satellite positioning and navigation systems. Channels of communication with
low orbiting satellites.

Space crafts

Basics of rocket and
space technique

35

BITTK
BJ1 KB
BD EC

KK3 FA koHe reocramoHapibik
opOuTanbl Gackapy Heriszaepi

Ocuosel  ynpasnenns KA J133 u
reocTaloHapHoi opoHTLI

Basics of remote sensing spacecraft
and geostationary orbit management

FA Ttypnepi. Barpapnay syiieci Tanceipmanapasl wewny OGarnapnay skyiieci. Backapy
caTTepiH Kypy wkonmapel. Kypbuibic Garmapnay skyiiecinin npuxumntepi. FA macca
OPTAIbIFbIHBIH  KO3Fa/IbIC JIMHAMMKACHIHBIH J/eMeHTTepi. FapblliThiK annapaTThiH Macce
OpTAIBLIFbIHA KATBICTBI OAKbUIAYCBI3 KO3FANILIChI IMHAMHKACBIHBIH dJieMeHTTepi. CIyTHHKTIH
afinasimanel  Kosranbic  Tenaeyi. JKepcepikTiH KeHIiCTIKTIK  OypbIlUTBIK  KO3FAIbICHI.
FapeiwuTeik aya paiibl, ralakTHKalblK FapbllITBIK cayjielep, cayleneHy Oenikrepi, KyH
FApLIUTBIK ~ CAYJIeNepl,  INEKTPOMArHUTTIK  caylieleHy, reOMarHHTTIK  aaybuiiap,
FapbILLIKEP/IEp YILIH Kayin, FapbIIThIK TEXHHKAHBIH ®KYMbICbIH Oy3y. FapeiuThik aya paiisl,
FAIaKTHKAILIK FapBIUTLIK caysenep, paauauusnsik Oenbey, KyH rapullThIK caynenepi,
3NEKTPOMATHUTTIK CayJieieHy, TeOMarHUTTIK AaybUl, FapbIILKEpIep YIUiH Kayin, FapbllThIK
TEXHOJIOTHSAIAPAbIH Oy 3blTYbI.

Buzabl KA. Cuctembl oprenTauni. 3anauu, peiaemMble cHCTeMaMi opHeHTaunH. Crocobsl
CO3JIaHHA  YNPaBJAIOIMMX MOMEHTOB. [IPHHUMIBI TMOCTPOEHHA CHCTEM OPHEHTALIHH.
D/IeMEeHTHl JHHAMHKH [BHKCHHA LEHTPA MAacc KOCMHMYECKOro anmapara. DJIEeMEHTbI
AMHAMHKH HEynpasjigeMoro [sHxeHus KA oOTHOcHTeNnbHO wLeHTpa Macc. YpasHeHHe
BpALLATE/ILHOIO JBWKEHHA CHyTHHKA. [IpocTpaHcTBEHHOE YITIOBOE ABHMKEHHE CITyTHHKA.
Kocmuueckas rnoroja, ranakTudeckue KOCMWYECKHE JIydH, paAHalMOHHBIE M0sca,
COJIHEYHbIE KOCMHYECKHE JIYYH, IJICKTPOMArHUTHBIE H3Y4eHUs, IeOMarHUTHbIE OypH,
OMACHOCTh JUISl KOCMOHABTOB, HapyLIeHHe paboThl KOCMHYECKOMH TEXHHKH.

Fapbiursik
annaparrap

Yak
annapaTTTapibl
OHIIpY
TEXHOJIOTHSICHI

KocMmnueckne
annaparsl

TexHonorus
npou3nonc*raa
JleTaTe/IbHbIX
annaparos
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Types of spacecraft. Orientation systems Tasks solved orientation systems. Ways to create | Space
control moments. Principles of building orientation systems. Elements of the dynamics of | crafis
the motion of the center of mass of the spacecraft. Elements of the dynamics of uncontrolled
motion of the spacecraft relative to the center of mass. The equation of rotational motion of | Technology of
the satellite. Spatial angular motion of the satellite. Cosmic weather, galactic cosmic rays, | aircraft production
radiation belts, solar cosmic rays, electromagnetic radiation, geomagnetic storms, danger for
astronauts, disruption of the operation of space technology.
Tannay Goiibinma komnonertrep / Komnonentel no eibopy / OptionalComponents k-
36 | BII TK PoGoToTexHnka KaHe 5 Mexannsmuaepain Heri3jiepi, xounoueuﬂeuaﬂLﬁemmLJKoﬁuwww—Pamanm =
B KB MEXAFPOHHKA-Her3IepT— HETT3/epi, x00albIK Ky/KaTTaMaHbl a3ipJiey caTbichl. Matuuna Genmexrepme CeHIMAIINIKNeH | JKoHe
BD EC Gepikriri GofibiHwa Tanantap. MexaHHKanblK Gepy, CbIPAHBIH HEri3ri CHMAaTTaManapbl. | MHKPOCY10aIbIK
OcHoBbl ~ poDOTOTEXHHKH M Mol#ibIHTipeKTEpPAIH TYp/iepi MeH KOHCTPYKUHANApbl. MeXaTPOHABIK MOIYJbIEpAi Kypy | TEXHHKaHbIH
MEXaTPOHUKH TyKbIpbIMAaMackl. Mojynbjiep Men GIOKTap/blH OpHanacybl. MexaTpoH/IblK MOIY/IbAEPAl | TEOPHAIBIK Herizaepi
kobanay Heriznepi. MexaTpoH/IbIK MOLYJIbIIH (BYHKUHACH! MEH KYPbUIbIMBL. MeXaTpoHIbIK
Fundamentals of robotics and MOAYJIbAEpAl KikTey. MeXaHHKaIbIK MOLYJBAI EKTP KO3FAITKBILIBLIMEH OYpBILITHIK
mechatronics KO3FaJIICTArbl YHEPIUSHBI €CEITey.
OcHOBBI MeXaHM3MOB, y3/10B M JleTaleil. OCHOBBI MPOEKTHPOBAHHS MeXaHM3MOB, cTajuu | TeoperHueckue
pa3paboTKH KOHCTPYKTOPCKOM aokymeHTaunn. TpeGoBaHus K AeTansM MallMH € MO3HUWH | OCHOBBI
HaJIEKHOCTH M JIONITOBEYHOCTH. MexaHn4eckue rnepeiayd, OCHOBHbIE XapaKTEPHCTHKH | PaaMOICKTPOHHUKH |
nuBojAa. Buabl M KOHCTPYKUMHM TNOALIMINHMKOBBIX y3/10B. KOHUENUMs MOCTPOEHHS | MUKPOCXEMOTEXHHKH
MeXaTpoHHeIX Moayneil. Komnonoska moxyneil u GnokoB. OCHOBBI KOHCTPYHPOBaHHs
MeXaTpOHHBIX MoAynel. DyHKUMA U CTPYKTypa MexatpoHHoro moayns. Knaccudukaims
MEXaTPOHHBIX ~ Moaynei.  DHepreTHHecKMii  pacyeT  MeXaTPOHHOrO  MOAYJs ¢
3JIEKTPO/IBUraTesIeM YIJI0BOrO ABHIKEHHS.
Thebasicsofmechanisms, componentsandparts. Basics of designing mechanisms, the stage of | Theoretical
development of design documentation. Requirements for machine parts from a position of | Foundations of
reliability and durability. Mechanical transmission, the main characteristics of pivoda. Types | Radioelectronics and
and designs of bearing units. The concept of building mechatronic modules. The layout of | Microcircuitry
modules and blocks. Basics of designing mechatronic modules. The function and structure
of the mechatronic module. Classification of mechatronic modules. Energy calculation of a
mechatronic module with an electric motor of angular motion.
37 | BITTK FA Oarpapnay KoHe S FA typnepi. Barpapnay wxkyiteci Tanceipmanapawl mwewy Oarnapnay xyiieci. Backapy | Fapwiutbik
b1 KB TYpPaKTaHIbIpy KYyiieci catTepin Kypy onmapel. Kypbinbic Garzapnay kyiiecinin npuuumnrepi. FA wmacca | annaparrap
BD EC OpTaJIBIFBIHBIH  KO3FAIbIC JIMHAMHKACBIHBIH JJEMEHTTepi. FapblluThik annapaTtTsiH Macc
Cucremsl OpHEHTALMH " OPTAIBIFbIHA KATBICTHI GaKbIIAYChI3 KO3FAIBICH AMHAMMKACHIHBIH 2neMenTTepi. CriyTHUKTIH | ¥iak
crabunuzaunu KA aifHaIMaNbl _ Ko3ranbic  Tewueyi. JKepcepikTiH  KeHicTikTik  OYpbIIUTBHIK  KO3FILICHL | annaparrrapbl
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FapbiuTeik aya paiibl, ranakTHKalblK FapblLUTBIK CayJjienep, cayjeneHy Oenmikrepi, KyH | oHIipy
Spacecraft orientation and FApBIIUTBIK  CAYJIe/iepi,  JNEKTPOMArHUTTIK  CoylesieHy, TEOMarHMTTIK  JayblUiaap, | TEXHOIOHACH
stabilization systems FapblILKEpIep YIiH Kayin, FapblliThiK TEXHHKAHBIH ®YMbICHIH Oy3y. FapuiuTteik aya paiisl,
FATaKTHKAJIBIK FAPBIWITLIK caynenep, paavauusanslk Oenbey, KyH rapbllUTBIK caynelepi,
EKTPOMArHUTTIK CIyJeIeHy, FreOMarHUTTIK Jaybljl, FAPBILIKEpJep YIIIH Kayil, FapbilThiK
TeXHOJOTHANAPABIH OY3bLITYEI.
Buani KA. Cuctembl opuenTauun. 3anauu, peuiaembie cucteMamu opueHTainmn. Crocodsl | Kocmuueckue
CO34aHMA  YNpaBIAIOWMX MOMEHTOB. [IpMHUMNBI nOCTpOeHHS CHCTEM OpHEHTAaLMH. | annaparhbl
OneMeHThl JIMHAMHKH JIBIJKEHHS LIEHTPa MAacC KOCMMYECKOro anmapara. DIeMeHThI
AHHAMHKH HeyNpaBasemMoro JBWKeHHs KA OTHOCHTENLHO IeHTPA Mace. VpasHeHHe —FexHonoris
= = - BPAIIATCLHOTO /IBIWKEHHA CIYTHHKA. [IpOCTPAHCTBEHHOE YIIOBOE ABWKEHHE CITyTHUKA. | NMPOM3BOJCTBA
Kocmuueckas noroma, ramakTHyeckWe KOCMMYECKHE JIy4M, paJAMALMOHHBIE 10ACa, | JeTaTeNbHbIX
CONTHEYHBIE KOCMHYECKHE JIyuH, JIEKTPOMATHUTHBIE HM3JIyYeHHUs, reoMarHuTHele OypH, | annapartos
OMacHOCTh LISl KOCMOHABTOB, HapylIeHHe paboThl KOCMHYECKO TEXHHKH.
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
motion of the spacecraft relative to the center of mass. The equation of rotational 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.
Tawnay Goiibinma komnonertrep / Komnonenrtst no suibopy / OptionalComponents
38 | BII TK Fapbi annaparrapbIHbIH KO3FaIbIChI -] FA typnepi. barmapnay syiieci Tanceipmanapasl wewy Oarmapnay kyiieci. backapy | Fapbiwmsik
BJI KB JaHe Oackapy #yitenepi carTepin Kypy osaapbl. Kypeuibic Garmapnay skyiiecinin npunumntepi. FA macca | annaparrap
BD EC OPTA/bIFBIHBIH  KO3FAbIC JAHHAMHKACBIHBIH 3JeMeHTTepi. FapblluThiK anmaparTblH Macc
CucreMsl ylpasjieHus " OPTAIbIFbIHA KATLICTB GaKbIIAYChI3 KO3FAlbIChl AMHAMHUKACKIHBIH 3ieMeHTTepi. CriyTHHKTIH | Yiuak
JIBUKEHHA KOCMHYECKHX alHaIMAIel  Ko3ranwic Tenaeyi. JKepcepikTiH KeHICTIKTIK OypbIITBIK  KO3FAlIbICHL | annaparrrap/bl
annapaTos Fapeiureik aya paiibl, ranakTHKaIbIK FapbllITBIK Caysielep, cayneneHy Genaikrepi, KyH | emaipy
FApBIITBLIK  CAy/esiepi,  JIEKTPOMArHUTTIK  CayJelleHy, TeOMArHuTTiK  AaybliAap, | TEeXHOMOTHSACH!
Space craft motion and control FapblIKepIep yLIiH Kayin, rapbllITbIK TeXHHKAHBIH XKYMbICBIH Oy3y. FapbluTeik aya paiibl,

systems

ralakTHKalbIK FapblIUTBIK Cayjenep, paaHaunsibik OenGey, KyH FapbllUTBIK caynesepi,
JIEKTPOMArHUTTIK COyJIeNleHy, FeOMarHuTTIK AaybUl, FApbILIKEPJIEp YIIiH Kayill, FapbllIThiK
TEXHOJIOTHSIAPAbIH Gy 3bITYbI.

Buapl KA. Cuctembl opuentaumu. 3ajgaun, peliaembslie cucteMaMu opueHTauui. Crnocobbl
CO3/IaHHA  YNPABIAIOWIMX MOMEHTOB. [IpMHUMMBI MOCTPOEHHS CHCTEM OPHEHTALIMH.
DJIEMEHTBl  JIMHAMHMKH JIBIDKEHHA LEHTPa MacCc KOCMHYECKOro arnmapara. DJIeMeHTbl

KocMmuieckue
annaparbl

JAHHAMHKH HEYIPaBJIAECMOro JIBHXKEHHH KA otHocHTeIbHO LIEHTpAa Macc. ypaBHCHHC

Texnonorus
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BPAalIaTE/IbHOI0 ABHXCHHA CIYTHHKA. npOCTpaHCTBCHHOE YriloBOoC JABHKCHHE CIIYTHHKA.
Kocmuueckas fnoroaa, rajlakTH4eCKHe KOCMHYECKHE JIYYH, paJadaluloHHBIE T[10fcCa,
COJIHCHHBIE KOCMHYECKHC JIYYH, DJIEKTPOMArHUTHbIE M3JIYUEHHs, IeOMarHuTHbIE Gypl-'l,
OMNMacHOCTL U1 KOCMOHAaBTOB, HApyllIeHHe paﬁOTLl KOCMHMYECKOH TEXHUKH.

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
motion of the spacecraft relative to the center of mass. The equation of rotational motion of
the satellite. Spatial angular motion of the satellite. Cosmic weather, galactlc cosmic rays,

MPOM3BOJICTBA
nerarelibHbIX
annaparon

Space
crafts

Technology of
aircraft production

radiation belts, solar cosmic rays, electromagnetic radiation for

astronauts, disruption of the operation of space technology.

39 | BII TK Ywak annapatrrapibl  eHIIpy 5 OHaipicTi TexHUKaTBIK JaiibiHaay. TeXHONOrHANBIK ka0 AbIKTap bl GaiilaHbICTBIPaTBIH dye | FapbilThiK
51 KB TEXHOJIOTHACKI KeMeNepiHiH  e3apa  aiMacyblH KaMTaMmachl3  eTy[iH  TeXHONOTMANBLIK  djicTepi. | annaparrap
BD EC BenuexkTepin, )XUHAKTAp/bIH %aHe GipIiKTep1iH reOMeTPHAIBIK MaJliMETTepiHiH GipbinFaii
TexHonorus MPOM3BOJCTBA KO3epiH  KalbINTaCTBIPYAbIH  Kainbl  NPUHUMNTEPi.  BaillaHbiCTBIH  e€Hy  skaHe | 3bIMbIpaH Fapbiil
JIeTaTeNbHBIX annapaTos TEXHOJIOTHANIBIK  KababIKThl  Oakpinay omictepi. ©OHIMHIH CAanmacklH  TEXHOJOIHANBIK | TEXHUKACIHBIH
Oaxpinay/IbIH HErisri ajtictepi MeH Kypanaapsl. Heri3epi
Technology of aircraft production
Texnnyeckas mnoarotoBka npomsBoacTBa. TexHosornueckue Metoasl obecneuenns | Kocmuueckne
B3anmosamensiemocti JIA, yBa3ku TexHonornmueckoift ocHacTkM. OGIIHe NPHHUMIBI | annapaThbl
(opMHpOBaHHA E€IMHBIX MCTOYHMKOB TEOMETpHYECKOH HMH(pOpMALMM JeTaleil, y3ioB M
arperatoB. MeTo/bl MPOHUKHOBEHUA YBA3KM M KOHTPONA TEXHONOrMuecKoi ocHacTku, | OCHOBBI  pakeTHO-
OCHOBHBIE METO/IBI U CPEJICTBA TEXHOJIOTHYECKOTO KOHTPOJIA Ka4ecTBa W3/1eins. KOCMHYECKOi
TEXHHUKH
Technical preparation of production. Technological methods for ensuring the
interchangeability of aircraft, linking technological equipment. General principles of the | Space crafts
formation of unified sources of geometric information of parts, assemblies and units.
Methods of penetration of linkage and control of technological equipment. Basic methods | Basics of rocket and
and means of technological control of product quality. space technique
Tannay Goiibinma komnonertrep / Komnonentsi no suibopy / OptionalComponents
40 | BII TK OruipicTin KOHCTPYKTOP/IbIK- S OHAIpicTiH THIMALNIMH apTTLIPY Ke3eraepi. OHIMHIK eMipaik unkninin KypbiibiMel, CALS | Fapsi
bJ1 KB TeXHOIOMHSUILIK Kayircisiri crpareruscel Men winaerrepi. CALS wHerisri Tyciniktepi. KommbioTepae aepektepai | canachinaarsl e3apa
BD EC yibiMaacTeipy. OHIMHIH  eMipaik  KkeseHiHZe caThuiap, npoueypanap, NpOUECTep. | aybICThIPHIMABLIBIK
Konctpykropeko- Hikenepnik tannay skoHe ausaiingarsl jkobanay. TeXHHKAIbIK CHIATTaManapibil 1aMy | %aHe  TeXHMKalbIK
TeXHOJIorHyeckas carbichl. OHIMHIH  AM3aiiHbl. OHIIPICTI  TEXHONOTMANBIK  JaiibiHaay. AKNAapaTThiK | ewemaep

obecrne4yeHHOCTb MPOU3BOACTBA

Design and technological security

Kayinci3nikTi KaMTamacol3 ery.

Oranbl_noBbiweHHs 3 PeKTHBHOCTH Npou3BoAcTBA. CTPYKTYpa JKM3HEHHOTO LMKNa

BCTH kocMu4eckoil
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of production

usnenus. Ctpaterns u 3azaud konuenunu CALS. Ocuosubie nonsTus konuenuun CALS.
Opranusaums JaHHbIX B KoMIbloTepe. CTajuu, Npouexypbl, NPOLECCH B X0JI€ KH3HEHHOIO
unkna usgesnns. MipkeHepHslil aHaln3 M KOHCTPYHpOBaHHWe B MamuHOCTpoeHHu. Craaus

pa3paboTku  TexHuueckoro 3ajanus. KOHCTPYKTOpCKOe MNpPOEKTHpPOBAHHE —HM3JE/IHA.
TexHonoruueckas  MOAroToBKa  mpom3soxcTsa.  ObGecrnevenwe  MHGOpMaUMOHHOI
6e30MmacHOCTH.

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 development of technical specifications Product design—

Technological preparation of production. Prowdmg information security.

oTpaciu

Interchangeability

and technical
measurements  the |
—space-industry

41 | BIITK MatuunHaskacay TeXHO/I0TMsChI 5 MexaHHKaIbIK OHAEYIIH TEXHOJOTHIBIK MpouecTepin skobanay npuHuunrepi, amOeban | MatepuanraHy #KaHe
b1 KB s#one CIIB craHokrtapaa OesiexTepai acan lbIFapaH/a ’Kannai-MoJl OHE CepHAJIbIK | KOHCTPYKUMAIBIK
BD EC TexHoNorus MalllMHOCTPOCHUS OHJlipicTep YLIIH yakbiT HOpMalapblH ecenTey oicTepi, Mawmnha OeJlLeKTepiH acan | MaTepuanjap

WLIFAPY/AbIH  TEXHOJOIAJAbIK IMpOLECTEPiH Kacay, MallMHAniap MeH MeXaHW3MJep/i | TeXHOIOrHACh
Engineering technology KypacTbIpy aicTepi.

[INPHHUMIBI TPOEKTHPOBAHUA TEXHOJIOTHYECKHUX [POLECCOB MeXaHHueckoil oGpaboTku, | MatepuajioBeienue

MeTonbl 00paBoOTKM THMOBBIX JeTajieil MalldH, MeTOIMKa pacuera HopM Bpemenu B |  TKM

YCIIOBUAX CEPUITHOTO M MAacCOBOTO NMPOM3BOJCTB H3rOTOBJIEHHA JleTaneii Ha YHHBEPCAIbHBIX

crankax M crankax c¢ YIIY, paspaborTka TeXHONOrMYECKHX MPOLECCOB H3rOTOBAECHMA

aeTaneil MaunH, MeTo/ibl COOPKH MalllMH H MEXaHH3MOB.

Principles of designing technological processes of machining, methods of processing typical | Materials science

parts of machines, methods for calculating time norms in the conditions of serial and mass | and technology of

production of parts on universal machines and CNC machines, development of | construction

technological processes for manufacturing machine parts, methods of assembling machines | materials

and mechanisms.

Tawaay Goiibinma komnouerrrep / Komnonentst no BeiGopy / OptionalComponents

42 | KII TK JKepmi  KAlBIKTBIKTAH 30HITAY/IbIH 6 Kepni kawbikroikran 3onaray (JKK3) ambikramacel. Herisri tepmunaep. KawbiKTbIKTan | FapbiliThiK
11 KB FAPBILLITLIK JKyiienepi 3OHATAYAbIH KbiCKalwa Tapuxel. JKep Oeri Typanbl reoaknaparThl JKbUIIaM anyabiH | apnapatrap
DEC | Koo i B R

PSR S )KYﬁeCiHinK\CpblﬂleEl, Kep KaHe OpﬁHTI;JIhlILI crémem. Jlg)perrepni Oepy nconnapbz Cepnmx- Db
AR Hepain kacauasl cepikTepiHiH opGHTanapbiHbIH napamerpiepl. FapeiuTeik Gefinenepai Kydenep

Space systems for remote sensing of
the earth

any TeXHOJIOruschIHa caiikec Geifneney xkyienepin xikrey. CkaHep MeH panap myﬁeneleIH
apTHIKWIBLIBIFGT  MeH  KeMmulinikrepi. KaliblKTbIKTaH 30HATAY JEPEKTepiHiH  Herisri

cunarramanapel. NOAA cnyTHHKTIKMeTeoposnorusuibiokyiieci. Pagnocar, Envisat, ALOS
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JKoHe backa 1a pamMonoKauMsIbIK kyiienep. JKepaiH TaOuFH pecypcTapbid 3epTTey YIUiH
onTukansik Kyiienep, Landsat, SPOT, Resurs-DK, IRS, QuickBird xaner.6. Fapbiurbik
KalIBLIKTBIKTAH 30HATAY XYiienepiH xane onap GepreH AepekTep/li canbicThIpMalbl Tajlaay.

OnpejeneHye IHCTaHUHOHHOTO 30HaMpoBaHua  3eman (J133). OcHOBHbIC TEPMHHBI.
Kparkas wucropus [[33. JI33 kak MHHOBAlMOHHBI METOH ONEPATHBHOrO TNOJYHEHHs
reouHopmauun o noeepxHocTH  3emiad. (PU3HYECKHE OCHOBBI  JMCTAHLUMOHHOTO
3oHaupoBanus 3emin. OcOOEHHOCTH CMIEKTPATBHBIX XapaKTepUCcTHK 00bekToB. CTpyKTypa
cuctembl JI133, Hazemublii M opOutanbHeiii cermeHT. CnocoObl nepeaaus  AaHHBIX.
[MapameTpsl OPOHT HCKYCCTBEHHBIX CITyTHHKOB 3eMiH. Knaccudukauns ChbeMOYHbBIX CHCTEM
no TexXHoIoruu monydeHus kocmuueckux cHuMmkoB (KC). [NpenmyuiecTBa M HeLOCTAaTKH
CKAHEPHBIX M PaIMOJOKALUHOHHBIX cHCTeM. OCHOBHBIE XapakKTepPUCTHKHM AaHHbIX J133.

KocMmuueckue
annaparbl

100 | JPEEREN VI

CnyTHHKOBaA _METEOPONOrHuecKas CHC _

- - i
npupoanbiXx pecypcoB 3emau Landsat, SPOT, Pecype-/IK, IRS, QuickBird u ap.
PannonokaunonHele cuctembl Radarsat, Envisat, ALOS u np. ConoctaBuTe/bHbIi aHaIH3
kocmuueckux cuctem JI33 u npenocrasiseMbiX HMH IaHHBIX.

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 the 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 transfer data. Parameters of the orbits of artificial satellites of the Earth.
Classification of imaging systems according to the technology of obtaining space images
(CS). Advantages and disadvantages of scanner and radar systems. Main characteristics of
remote sensing data. Satellite meteorological 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.
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Spacecrafts

Satelliteradiosystems

43 [ KITK
IJ1 KB
PD EC

3bIMbIpaH KOBFATTKBILLITAPBIHBIH
KYPbUIbICTAph! #2HE Kko0anaHybl

Kounctpykim ¥ npoeKTHpoBaHue
PAKeTHbIX JIBHraTesiei

Construction and  design  of
rocketmotors

Pakera-rapbiluThiK kewenaep. CTaTHCTHKAIBIK AepeKTepli kuHay xone ewuey, 3T kypy
KediHleri JKaamsl TeXHHKANbIK Tanantap. OJmeMai jKaHe eJeMIi cunarraMaiapibl
anbikTay. CXeMa CXeMachlH Kypy, Herisri KypbUIbIMBIK 2JIEMEHTTEpP/IiH MACCaChIH ecenTey
anictemeci koHe Oosmkanran 3T-HbIH ~ Macc-HHEPLMAHBI  JKOHE  OPTAILIKTAH/IbIPY
CHMATTAMANAPbIH aHBIKTAY. 3bIMbIpaH GJIOKTApbIH JKENENIETY JKOHe arnores, KeHiCTikTe
mainasel KyKTepii icke KOCY KypaJlapblH KeTiLipy Macenenepi.

PakeTHO-KOCMHUYECKHE KOMIUIEKChl. Borpockl cfopa 1 00paboTKH CTATUCTHYECKUX JaHHBIX,
obwmx TexHuyeckuxTpebosanun npu cozaannu PH. Onpenenenneodneémuo-rabaputHbiX
xapaktepHcTHK. [10CTpOoeHHA KOMNOHOBOUHON CXEMbl, METOANKH pacyera Macc OCHOBHbIX
3JIEMEHTOB KOHCTPYKLHMH M ONpE/e/IeHHs  MAacCco-HHEPLHOHHBIX M LEHTPOBOYHBIX
XapakTepHCTHK npoekTHpyembix PH. PasronHsie M anoreiinbie pakeTHbie GJ0KH, BONPOCHI
COBEpILIEHCTBOBAHHUA CPE/CTB BbIBEJEHHs B KOCMOC MOJIE3HBIX HArPY30K.

Rocket and space complexes. The issues of collecting and processing statistical data, general
technical requirements when creating a RC. Determination of dimensional and dimensional

Kypaeni KeHICTIKTIK
obbekTinepai
Kobanay koHe
MpOTOTHIITEY

MoaenupoBanne 1
NPOTOTHIUPOBAHHE
CIIOKHBIX
MPOCTPAHCTBEHHBIX
00BEKTOB

Modeling and
prototyping complex
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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

objects

T EEEEEmEr 1

44 | KIT TK Fappiu annaparrapbli  SHeprusMeH Fapelin  anmapatrapblH  oneKTpMeH kabjbIKTay OKyienepi. Duextpmen skadapikray | DIEKTPTEXHHKA
[1JTKB KOpeKTeHipy Kyiienepi xKyilenepinin - knaccudukaumMscel. DJIEKTp CTaHUMANApbIH  Kopray skyilecl. Onekrtp | ®usnka
PD EC IHEPrUACHLIHBIH CTATMKABIK TypJeHgiprimtepi. XuMHAIbIK TOK Kesjepi. PoTodneKTpiiK
CucreMsl SHEPronHTaHNA TypnenaiprimTep. Fapbi annaparTapbiH dJMeKTPMeH kaGIbIKTayFa apHairaH kKepaeri
KOCMHYECKHX armnapaToB #abaplk. KypbUibIMAbIK Tanjay »KaHe MexaHusmjaepli cuHTesgey. KuHemarukabik,
[MHAMMKANBIK KoHE KYIITEP/i TaAlay MexaHusmaepi. = — = -
= _Power—supply—systems —for— spacc - -
vehicles CHcTeMbl  JIEKTpOCHAaOKEeHNA — KOCMU4eckux — annapartoB. Knaccudukauus —cucrem
HeprocHabkenna. CHCTEMbI 3AIUMTHI JJIEKTPOIHEPrETHUECKHX YCTaHOBOK. CraTnueckue | DIeKTPOTEXHHKA
npeobpasoBatend  MEKTPUYECKOil  JHepruu.  XHMHUECKME  MCTOYHHKH  ToKa. | DU3MKa
doroanekTpuueckne  npeoGpasosatenn. Hasemuas —annapatypa  31eKTpOCHaOKeHMs
KOCMU4eckuX anmnapato. CTPYKTYpPHBII aHalu3 U CMHTE3 MeXaHW3MOB. KnHeMaTHueckni,
JMHAMHYECKHI M CHIOBOM aHann3sl MexaHu3MoB, Konebanus v TpeHHE B MEXaHN3Max.
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. | Electrical
Structuralanalysisandsynthesisofmechanisms. Kinematic, dynamic and force analysis of | engineering
mechanisms. Oscillations and friction in mechanisms.
Physics
45 | KITTK Yuly annapatrapbiHblH - KYIUTIK DNeKTp cTaHuMANapbiH 0acKapyblH aBTOMATTaHIbIPbUIFAH KYiienepin #ko0anay MeH | Fapeiun anmaparrapsi
J1 KB KOHIBIPFBINAPBIH  GaKbiIay KaHe naianany/iblh TEOPHAIBIK Herisaepi. backapy/blH aBTOMATTaHAbIpY AKYHECIHIH KYMBIC
PD EC petTey Kyiteci icTey TNPHHLMNOTEpP], KypbUIbiChl *kaHe airoputmaepi. ABTomarTsl 0ackapy Ky#HeciHin

Cucrema yrpaBJIeHus "
peryiMpoBaHus B CHJIOBBIX
YCTaHOBKAX JeTaTebHbIX
arnmnaparos

Control and regulation system in
aircraft power plants

NN MeH TYpakThUIbIFGL, KbIChIM/BI JKOFapaTy (ajaiity) nopexecin Gakplnay xyiienepi.
I'a3 Temnepatypachin 6ackapy skyHeci. DIEKTp CTaHUMANAPBIHBIH Kepi KaHe backa xyiienep
MeH annaparTtapsl yiid 6ackapy xyiienepi.

TeopeTuueckue OCHOBBI ycTpoiicTBa M paboThl CHCTEM ABTOMATHYECKOIO YNpaBjIeHHA
CWJIOBBIX  YCTAHOBOK.  [IpMHLMIBI  YNpaBleHHA,  MOCTPOCHHA M ITOPHTMbI
(YHKLUMOHMPOBAHKS CHCTEM ABTOMATHUECKOro ynpabieHusd. TOYHOCTb M YCTOHUMBOCTH
CHCTEMBI ABTOMATHYECKOro ymnpapieHHs. CHCTEMbl YNpPABJICHHA CTENEHbIO IMOBBILIEHHA
(nonmxenus) aassieHus. CHCTEMbI yrpaBlieHus TemnepaTypoii raza. CucTeMbl ynpaBieHHs
peBepcoM M JIPYrHMH CHCTEMaMH M YCTPOHCTBAMH CHIIOBBIX YCTAHOBOK.

The theoretical basis for the design and operation of automatic control systems for power
plants. Principles of management, construction and algorithms of functioning of automatic
control systems. Accuracy and stability of the automatic control system. Control systems of

KocMmuueckue
anmnaparsl

Space crafts
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the degree of increase (decrease) of pressure. Gas temperature control systems. Control
systems for reverse and other systems and devices of power plants.

46 | KITTK Enrizinren skyienepai JambITy: Keluenai rapbill KyHeslepiH aBTOMATThl XKOHE aBTOMATTAHLIPbUIFAH Oackapy. Fappimn | FA KosranbChl KoHE
11 KB Fapbill  OKyHenepiHe,  rapeiul Kylienepinin  Gackapy kyfleciHiH KYPbUIBIMIBIK — 9JIEMEHTTEPIHIH MATeMATHKAILIK | Gackapy skyiienepi
PD EC annaparTapbisa apHaran gonenbncgl. Backapy ;p;ue_c*repmmacanacu KIHE OHBI 3621*53}'1:' :mc?epl_. Iie::lllil_ammer!
. ackapy. FapeiuTeik €HIH MaTeMaTHKaJIbIK MOJIeJi KoH eMipIik iH Typii
eHri3inrex Oarnapnamanbik Keaeugepiuﬂeri posti. Y MexaTpoHIbIK ‘
JKacakTama MO IbAEPIIH
ABTOMAaTHYECKOE M  aBTOMATH3MPOBAHHOE  YIpaBICHWE CJIOKHBIMM  KOCMHYECKHUMH Gonexrepi |
Pa3paGoTka BCTPOEHHBIX CHCTEM: cucTeMaMH. MaTeMaTH4ecKHe MOIE/IH CTPYKTYPHBIX 3ME€MEHTOB CHCTEMbI YIpPaBIeHHA L L
BCTPOEHHOE NporpaMMHoOe KOCMHYECKHMHM  CHcTeMaMH. KauecTBO MpolieccoB  yNpasieHus W METOAbl  ero | CucreMul YIPARNCHUS W [ L
obecreyeHue JUis  KOCMMUYECKUX _McCleIOBANMS. Y IPABNCHUE B—YCAOBHAX—HCONPCACTIEHHOCT.  MaTeMaTHIeCKas MOJENb | ppykenust K \
(SHC'E'6M7 - - KOCMHMYECKOH CUCTEMBI U ee pOJIb Ha pa3sIMYHBIX aTanax »}KM3HCHHOTIO LIHKJIA,
Automatic and automated control of complex space systems. Mathematical models of the Space craft motion and
Embedded systems development: structural elements of the control system of space systems. The quality of management control systems |
embedded software for space processes and methods of its research. Management in the face of uncertainty. Mathematical
systems, spacecraft model of the space system and its role at various stages of the life cycle. Hetanu
MeXaTPOHHBIX
MOy JIeH
Details of
mechatronic modules
47 | KITTK OELLT uerizmepi Macenenepai Taimay YUIH KOJIAHBUIATBIH Kypaiiap. OHepTaObicThIH Kbickama Tapuxbl. | Kypaeni KeHiCTIKTIK
[1J]1KB OHEPTANKBIMTEIK MICENe/epi 1euly TEOPHUACHIHBIH KYPBUILIMBL MEH (yHKUHANAPBL. o0bekTinepai
PD EC Ocrossl TPH3 OneprabbIcTBIH €H KapanaiibiM amictepi. TeXHHMKambIK sKyifenepii AambiTy 3aHuapbl. | kobanay sxaHe

Fundamentals of TSIP

WuTyuTuBTI i3p€y WwewimMaepid skeTingipy oamictepi. Epexueniktepai ¢yHKUHOHAIIBIK
KaHe Kyidteni isnecripy anicrepi. lewimaepai sorukaibiK-(popMaibibl i34eCTipy aicTepi.
Typai Tunteri xo6anapabl icke achlpyabl YibIMAAcTBIPY.OHEPTANKBIITBIKTBIH KbICKalla
Tapuxpl. OHEPTANKBIMTHIK  MICENeNepiH  IIemy TeOPUSCHIHBIH  KYPbUIbIMBI - MEH
dynkumanapel. OHepPTAanKbIUTBIKTBIH KapanaiibiM  ajicTepi. TexHMKanblK Kyiienepai
JaMBITY 3aHAAPSI.

MuctpymenTsl anann3a npoGneMubIX cutyaumil. Kpartkas wucropust usoOperarenbcTsa.
CtpykTypa W QYHKLHMH TeopuH peruenust nsoOperarensckux 3anad. [Ipocreiine npuemsi
u300peTaTebCTBA. 3aKOHBI Pa3BUTHA TEXHMYECKMX cHcTeM. MeToibl  akTHBH3aLMH
MHTYHTHBHOTO TOMCKa pelleHnil. MeToabl (yHKUHOHAIBHO-CHCTEMATUYECKOTO TOHCKa
pewennii,. MeToabl oruko-hopMaibHOro noucka pewennit. OpraHusauus npouecca
BBITIOJTHEHUS IPOEKTOB Pa3HbIX THIIOB.

Toolsforanalyzingproblemsituations. Brief history of invention. Structure and functions of
the theory of solving inventive problems. The simplest methods of invention. The laws of
the development of technical systems. Methods for enhancing intuitive search solutions.
Methods of functional and systematic search for solutions. Methods of logical-formal search
for solutions. Organization of the implementation of projects of different types.Structure and

MPOTOTHITTEY
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[POTOTHITHPOBAHNE
CJIOKHBIX
MpPOCTPaHCTBEHHBIX
00BEKTOB

Higher Mathematics
Modeling and
prototyping complex
objects

® EHVY 708-01-21 Karanor qucuuiuidg no oopazoBaTtesbHoit nporpamMme. M3nanue sTopoe



functions of the theory of solving inventive problems. The simplest methods of invention.
Laws of development of technical systems.

T |

«FapblITBIK TEXHUKA )KaHE TeXHoIorusnap» Kadeapa oTbipbIChiH/Ia KAPACThIPBULAbI XaHe OeKiTii
PaccMoTpeHo U yTBepIKIeHO Ha 3aceiaHnu Kadenpol «KocMHyeckas TEXHHKA H TEXHOJIOTHH»
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