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GONBIIE TISHAED RATATOTE
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The catalog of disciplines educational program 7M07146 — Space technique and technologies for the students of the 2022 year admission

No [ToHHIH [TonHIH aTaybl/ Kpeaur Kpickaia annotaums/ [IpepexBusuTTep/
UK /
[ {nkn Haspanue pucunniumsi / Kpenur Kparkas anHorauus / [TpepexBH3NTEI/
ITHCHM MM HBI
Cycle of the Name of the course Credit Annotation Prerequisites
course

1 cemectp /1 cemectp / Semester 1

Tanaay Goiininma komnonerrrep / Komnounenrsl no Beibopy / OptionalComponents

1 BIT TK PoBorrapbiy MHTCIUICKTY IUIBIK 5 Kasipri 3amanrbl Kypajjap MeH aKNapaTThIK TEXHOJOTHAIapibl Maitganana oTeipwin, | Fapuimrbik
BJI KB Oackapy xyhenepi xaHe xkerekrepi MEXaTPOHHKaA XoHE poDOTOTEXHMKA YIUIH Kypajjap MeH jKyitenepli Kypy calacklHAarkl | anmaparrap
BD EC kobanay »oHE TeXHOJIOIMSUIBIK JKyMbICTApFa apHauraH OiTipywinepai nadbinjay.
HHTGH,"IeKTyaJ]be[e CHCTEMBI

Beninren mapamerpiepi 6ap Mojenbaey xyienepidin Herisri epekwenikrepi. Kenicrikrik
MeXaHU3MIEPAiH KMHeMaTukachl. JIMHAMMKaILIK >Kyienepai MOIeNbAeydiH CaHbIK
Intelligent control systems and drives opictepi. JIMHAMHKanblK Xyiienepai Mgnenbneyniu CaHJbIK dficTepi. Opictepi MeH
robots Kypajiiapbl aBTOMaTTaHIbIPbLIFaH xyHenik Mmoaensaey. backapy xyitenepin monensuey. | Kocmuueckue
annaparsl

YNPABJICHHSA U PUBOJIBEI pOOOTOB

[ToaroToBKa BLIMYCKHMKOB K TNPOEKTHO-TEXHOJIOTMYECKOW HEesATeIbHOCTH B 00J1acTH
CO3JaHUA CPEJCTB M CHUCTEM MEXaTPOHMKH M pPODOTOTEXHHUKH C HCMOJb30BAHHEM
COBPEMEHHBIX HHCTPYMEHTA/IbHBIX CPEJCTB H HHYOPMALMOHHBIX TeXHosioruii. OcHOBHbIE
0COOEHHOCTH MOJIETMPOBAHUSA CHCTEM C paclpefiejieHHbIMU Mapametpamu. KunemaTtuka
NpOCTPAHCTBEHHBIX MEXaHM3MOB. YHUCIEHHBIE METOMbl MOJAENHUPOBAHUS [IHHAMHUYECKUX
cucreM. YwuCleHHble METONbl MOJENMPOBAaHMS JUHAMHYECKHX cHcTeM. Mertomsl u | Space crafts
cpeacraa

ABTOMATH3MPOBAHHOI0 MOIEIHPOBAHUA CHCTeM. MMHUTaLMOHHOE MOJIENIMPOBAHNE CHCTEM

® EHY 708-01-21 Karanor nucnumius no o6pasosarelibHoN nporpamme. M3nanue BTopoe
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YNpaBJIeHHA.

Preparing graduates for design and technological activities in the field of creating tools and
systems for mechatronics and robotics using modern tools and information technologies.
The main features of modeling systems with distributed parameters. Kinematics of spatial
mechanisms. Numerical methods for modeling dynamic systems. Numerical methods for
modeling dynamic systems. Methods and means automated system modeling. Simulation
of control systems.

BIT TK
BI KB

BOpTTBIK ~ FapeIITEIK  pajuo-

MUKPOTOIKbIH/BI TICINTEDP MEH AaHTEHHANTAPJAbIH  Herisri snementrepi. Kerekwi

Mukponpoueccopiap

aa

BD EC

annapa"rypam-,l H, MUKPOTOIKBIHIEL
KYPBIJIFbLIAPBIHBIH KelleH/Ii
MWHHUATIOPU3ALIHACHI

KomnnekcHas MuHHaTIOpU3aLus

MHKPOBOJIHOBBIX YCTPOHCTB
Ooproeoit KOCMHYECKOMH
pajanoarnnapaTypbl

Integrated  miniaturization  of
microwave  spaceborne radio
equipment

FY PR A L L 20 BAH-TFVBHeD ARl IS RITERAL V4N FALVINN ML RIS VAR RE ¢ HeMEHTTePpt:
OHeprusHeiy  Genriwrtepi. JKenmerkiln kenip KypeutFeinap. Baraapibl  KOCKBILITAp.
MukpoToskeiH sxane EHF cysrinepi. MuKpoTONKbIH/B 6ackapy KypbUIFbLIapsl. Da3ansik
JKBIUDKBITKbILITAp. KoCKbIITap MeH axblpaTKblTap. KpICKA TONKBIHALI MEMITIH KATThl
Kylfineri reneparopnapel (kywedtkiwTep). MeHin renepatopnap. MHKPOTONKBIHIBI
NemTep MeEH aHTeHHajsap MeH aHTeHHanblKk MaccuBTep. LTCC  TeXHOJOTHACHIH
KOJIIAaHATBIH MHHHATIOPAJILIK MUKPOTOJIKbIHIbI acnantap. BepiieTiH KypbuUIFbI: KaTThl
KyHzaeri renepatop - anektp Oepy iKedinepi MeH Gackapy cXeMmanapel - aHTEHHa.
Kabbiinay Genimi: aHTeHHa - KaTThl Kylijeri KyweHTKiw - TypaeHmiprim - aerexkrop -
KaTThl Kyiineri pekopaep. GLONAS, GPS sxaue T.0. sxahaHablK HABHIaLHs KYPbUIFbUIAPL.

Ba3zoBble  3/ieMeHThI MHMKDOBOJIHOBBIX YCTPOHCTB M aHTeHH. [lepexombl Mekay
pasMyHBIMH THNAMHM  HANpaBIAOLIMX CTPYKTYp. bBa3oBble 3JleMeHThI COTJIACOBaHMA.
Henurenu (cymmaropsi) MomHocTH. KonbleBble MocToBble yeTpoiicTa. Hanpasnenusie
otrsersuten. @unstpel CBY n KBY. Ynpasnsioume yerpoiicte CBY. dazosparuaren.
[lepexmouarenn u koMmyTatopbl. TBepmoTenbHble reHepatopel (ycunurenu) CBY,
['enepatopbl cBeta. MMKPOBOJHOBBIE M LIENEBBIE AHTCHHHI M AHTEHHBIE PEIIETKH.
MunuariopHele CBY ycrpoiicta ¢ npumenensem LTCC- texnonorun. IMepenatomimii
y3el: TBePAOTE/IbHbIH reHepaTop — JMHMM Mepeladd W LeNd YNpaslieHus — aHTEeHHa.
TlpHeMHBIi y3el: aHTeHHa — TBepJOTeIbHBIH YCHIUTENb — Npeo0pa3oBaTesb — ICTEKTOP —
TBEPAOTENbHEI peructparop. Ycrpoiictea rnodansHoii Hapuraunu [JIOHAC,GPS u ap.

Basic elements of microwave devices and antennas. Transitions between different types of
guiding structures. Basic elements of agreement. Dividers (summators) of power. Ring
bridge devices. Directional couplers. Microwave and EHF filters. Control devices of
microwave. Phase Shifters. Switches and switches. Solid-state generators (amplifiers) of
microwave. Light generators. Microwave and slit antennas and antenna arrays. Miniature
microwave devices using LTCC technology. Transmitting unit: solid-state generator -
transmission lines and control circuits - antenna. Receiving unit: antenna - solid-state

MHKPONpPOLECCOPITLIK
Kyitenep

Mukponpoueccopsl 1
MHKPOIPOLIECCOPHbIE
CHUCTEMBI

Microprocessors  and
microprocessor
systems

® EHY 708-01-21 Karanor aucnummms no odpasosarenbHoil nporpamme. Mananne Bropoe




KOO romnonenri / BY3oBcknii komnonent / University component

3 KITXOOK
ITJI BK
PD UK

TexHukanarsl FulTBIMHU-CBIHBIM B
TEXHOJIOrUsap

Haykoemkue
TeXHHKE

TEXHOJIOTHH B

High technology in engineering

5

TeXxHOMOTHAHBI Kypy Karujanapbl, apanac TeXHOJOTHANapabl Gackapy, TEXHOJOTHUSIIBIK
KacueTTepai nambiTy aaictemMeci. Kewenni xyitenepai Monensey, keueHai xyiienepin
KeleHi cunaTTaManapblH MOJeNbJey, KOMIbIOTEPIiK HHTerpauislanFal  eHIipicTi
MOJIENb/LY, TalNeMeXaHWUKaNblK AM3aHH KoHe TeXHOJOTHAJIBIK LIeMIMIEpPAiH KyHei
Taciiaepi. Onepkacin oHiMIEPiHIH THIMALIIr. OHIMHIH THIMIININT MEH iCTEH MILIFYBI,
OHIMHIH (YHKUMOHANIBIK MYMKIHIIKTepi, eHepKacinTiK oHiMaepAiH napameTprepin
OHTailaHABIPY.

TpHHLMIEL CO3JaHMA TEXHUKH, COBMELIEHHA, YNPABJIEHHS COBMEIIEHHON TEXHHUKOM,
METO/IONOTHS PA3BHTHA CBOMCTB TEXHONOrHH, MeToIbl MOAEIMPOBAHUS COIHBIX CHCTEM,

FapoiuTbik
arnraparrap

Kocmuueckue
annaparsl

MOJENHPOBAHHE HHPETPAKTUBHLIX XAPAKTEPUCTHK CIOMKHBIX CHCTEM, MOJEIMPOBAHHE
CHCTEMHbIX B3aHMOIEHCTBHI KOMIBIOTEPHO-MHTETPHPOBAHHBIX TIPOU3BOJICTB, CHCTEMHBIH
noaxon TpHOOMEXaHUYECKNX KOHCTPYKTOPCKO-TEXHOJIOIMUECKUX peleHuii.
D¢ (DeKTHBHOCTL HCMONB30BAHUA NPOMBIILIEHHOH NPOAyKUMK. PaGoTocrnocoGHOCTL M
oTka3,  (QyHKuHOHanbHad  CNOCOOHOCTH — M3MENHSA,  ONTHMM3AUUS  [1aPAMETPOB
NPOMBIIIIEHHOH IPOAYKLHH.

Principles of creation of technology, combination, management of combined technology,
methodology for the development of technology properties. Methods for modeling
complex systems, modeling the complex characteristics of complex systems, modeling
system-based computer-integrated production, a systematic approach of tribomechanical
design and technological solutions. The efficiency of industrial products. Efficiency and
failure, functional ability of the product, optimization of parameters of industrial products.

Space crafts

Tanaay

OoiibIHIIIA

komnounertrep / Komnonenrtel no BeiGopy / OptionalComponents

4 |KITK
[1/1 KB
PD EC

LIFA GoprreIK Kyiienepi
boproseie cucremsr MKA

On-board systems of small
spacecraft

5

Fappiitelk  annapar OipHeme KOMIOHEHTTEPAEH TYpaibl, €H alAbIMEH, Fapblll
annaparblHbIH a/lJblHa TYPraH MiHAETTepi OpbIHAAYIbl KAMTAMAChl3 €TETiH MaKCaTThl
kabmpikrap. MakcarThl oka0abikTan — 0acka, FapbIUTBIK  kaFjainapaa  rapbii
annapartTapblH y3aK yakelT Ooiibl naiizaianyapl KaMTamachl3 eTeTiH Oipkarap KbI3MeT
kepceTy kyHemepi Oap: oanextpMmen kaGApIKTay OKYHesiepi, TepMOperynsus,
pajnalMsaiIblK - KOpray, KO3falblcThl Oackapy, Oarmapnay, amaTThlK KyTKapy, KOHY,
Gakbinay, Tacymbinan Gomy, Geny oHe KOHIBIPY, GOPTTHIK pajMo KelleHi, TipulinikTi
KaMTaMacsi3 eTy.

KocMuueckuii annapar cocTOMT W3 HECKOJIBKHX COCTAaBHBIX YacTeil, Mpesk/ie BCero — 3710
LieneBas annaparypa, Kotopas o0ecrneurBaeT BLINONHEHHE CTOALIEH Mepel KOCMHYECKUM
annapatoM 3aza4d. [lomumo ueneBoii annaparypel 0ObIYHO MPHCYTCTBYET LEJbIH psijl
CiyKeOHBIX CHCTeM, KOTOpBIe 00ecreynBaroT UIMTebHOe GYHKINOHUPOBAHHUE annapara
B YCJIOBMAX KOCMHMYECKOrO [MpPOCTPAHCTBA, JTO: CHCTEMBl 3HeproobecneueHus,
TEePMOpPEryJslUlH, pPaJAHALHOHHON 3aUIMTEl, YNpaBleHUS JBHXEHHEM, OpPHCHTALMH,

Fapeiursik
anmnaparrap

Kocmuueckue
annaparsl

@ EHY 708-01-21 Katasor qucuuiuimg o obpasosatelibHOR nporpamme. M3aanue Bropoe
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aBapUiHOTO CMaceHus, NocajkH, YMPABJIECHHsA, OTHENICHHS OT HOCUTENs, PasieleHus W
CTBIKOBKH, OOPTOBOr0 pajHOKOMILIEKCa, )KH3HE00eCIeYeHH .
Space crafts

The spacecraft consists of several components, first of all is a target equipment which

provides performance of the task facing the spacecraft. Besides the target equipment

usually there is a number of office systems which provide long functioning of the device in

the conditions of space, it: systems of power supply, thermal control, radiation protection,

traffic control, orientation, emergency rescue, landing, management, separation from the

carrier, division and joining, onboard radio complex, life support.

5 | KIITK Yunreri xyitenepai xodanay ) Byrinne Gi3min enge, snemuin kanraH Genikrepingerige, CAD-xkyiienepi supryanusl 3D | Boprrbik FAPLINTHIK
I[MTIKB yurin CAD kypanaapsl KeHicTirinae aepbec KoMIbloTepIe OHIMAEPAI *acayFra MyMKiHIik Gepeni. Mynnail CAD- | panno-anraparypaHbii
PD EC JKyHenepaiH accOpTUMeHTi »KeTKimkTi keH Ooubin keneni. Barmapnamansik eHimaep | MHKPOTOJKBIHIBI

CAD MHCTpYMEHTHI [UTs unTepdeiicTiH  BIHFAMNBLIBIFEL, Kypaeni Gerrepai xoHe Kom AeHreiini >kuHakrapmen | YPRUIFBLIAPBIHAIN
NPOEKTUPOBAHHS CHCTEM Ha UMIIE KYMBIC icTey Kedinje, coHmaii-ak aepekTepli aiibipGactayabi opTypii (opmarTapbina ;Zu;igf}lopu ——
KOJI1ay KepCeTYMEeH CHIaTTaTaIbl.
CAD tools for design of systems
on the chip Ceroans B Haieli cTpaHe, Kak U BO BCeM MUpe, Bee 0OJIblLIEE PAacpoCTpaHEHHE TIONYUAIOT | Kommnekcias
CAD-cucTeMBl, M03BOJIAIONINE NPOEKTHPOBATE M3 HA NEPCOHATLHOM KOMMNBIOTEPE B | MUIMATIOPH3ALMS
BUPTYyaibHOM 3D-npoctpancte. AccopTtuMeHT Takux CAD-cHCTeM AOCTATOUHO LIMPOK. | MHKPOBOIHOBBIX
[TporpaMMHBIE MPOAYKTHI OTIHYAIOTCSA YA0OCTBOM HHTEp(eHca, NPOHIBOAUTEILHOCTLIO | YCTPOHCTB . Goprosoit
npd paboTe €O CIONKHBIMM MOBEPXHOCTAMH M MHOTOYPOBHEBBIMH COOpKamH, a Taksie | KOCMHUCCKOH
NoAJePKKOi pasiuuHbIX OpMaTOB 0OMEHA JaHHBLIMH, PALHOATTApATY P!
i : i . Integrated
Today in our country, as in the rest of the world, CAD systems are becoming increasingly A T e 6
popular, allowing you to design products on a personal computer in a virtual 3D space. | nicrowave spaceborne
The assortment of such CAD-systems is wide enough. Software products are characterized | radio equipment
by the convenience of the interface, performance when working with complex surfaces
and multilevel assemblies, as well as support for various data exchange formats.
2 cemectp / 2 cemecTp / Semester 2
Tanaay Goiibiniua komnonertrep / Komnonentsl mo Beifopy / OptionalComponents

6 | BIITK Fapeiw annaparTapblHbIH 5 [lonai OKyJbIH MAaKCaTbl: MArHCTPaHTTAapAbl Fapblll aNNapaTTapbiHbIH  opOuTanelk | Uunreri xkyifenepu
B/ KB OpOMTANBIK KO3FaJBICBIH ecernTey KO3FaJIBICBIH €CENTey/le KONAaHbLUIaThIH DaraapaamManblk KAMTAMAChI3 €TYMEH TAHBICTEIPY. kobanay ywin CAD
BD EC yuin GargapiaaMalbik [Monnmepni 3epTreyAiH MakcaThl: MArMCTPAHTTApAbl OaIMCTHKANBIK-HABUIAUMANBIK | K¥PAIAapL!

KaMTaMachl3 eTy KOJIIay IbIH TIPOTPaMMAaJIbIK KaMTaMackl3 €TYIMEH LIEIIiNeTiH MiHIeTTep Typasbl GiTiMiH
Ka/IbIITACTRIPY, KOJIAHBIIATBIH KOOPAHHATANBIK JKYHeJdep jkoHe epKiH TapaTbUlaThiH

[Tporpammuoe ofecrneveHue uis OargapnamMalblK KAMTaMachl3 eTy.

pacyeTa OpOHTANIBLHOrO ABMKEHUS

KOCMHYECKOTO ammnapara B xome usyueHus naHHOil yueOGHOH AMCUMIUIMHBI MArMCTPAaHTBI O3HAKAMIIMBAKOTCH C | CAD MHCTPYMEHTBI AUl
NpOrpaMMHbIMU_ 00ecreYeHUAMH, KOTOPbIE HCIONB3YIOTCA NPH pacuere opOMTAIBHOTO | npoexTHPOBAHHS CHCTEM

® EHY 708-01-21 Karanor nucuumius mo o6pasoBaresbHOR nporpamMme. Msnanue Bropoe
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Software for calculation of the
orbital movement of spacecraft

ABMXKEHHS KOCMMYECKHMX anmaparoB. 3ajaud  M3y4yeHHs yueOHOH JAMCUMIIHHBI
chopMupoBaTh y MAarucTpaHTOB 3HAHMA O 3a[ayaX, pEIaeMbIX [POrpaMMHBIMH
obecrieyeHUsIMU  OANTMCTHKO-HABUTALHOHHOTO OGECIeYeHH s, MCIOIb3YEMBIX CHCTEMaX
KOOPJIHHAT ¥ CBOOOIHO PacrpoCTpaHAeMbIX MPOrPAMMHBIX 00ecreueHusIX.

The objectives of studying the academic discipline: to familiarize the undergraduates with
the software that is used in the calculation of the orbital motion of spacecraft.

The objectives of the study of the discipline: to form the master students knowledge of the
tasks solved by the software of ballistic-navigation support, the coordinate systems used
and freely distributed software.

Ha YHIIC

CAD tools for design o
systems on the chip

7 | BITTK
b1 KB
BD EC

MexaTpoHIbIK AKOHE
POOOTOTEXHUKAIIBIK

KYPBUTFbLTAp AbIH INEKTPIIIK,
IM/IPaBIMKATIBIK XKeTeKTepi

DIeKTpHUECKHE, MHApaRINYecKHe
MPUBOLI MEXaTPOHHBIX H
poBOTOTEXHUYECKHX YCTPOICTB.

Electric, hydraulic drives of
mechatronic and robotic devices

DNekTpiik  KoHE THIPABIMKAILIK JKETEKTEp MEXAHMKAIbIK JHEPrHAMEH Ky3ere
AChIPBINATEIH TEXHONOTHANBIK JKOHE OHAIPICTIK MpolecTeplAiH Heridi GoJsibim TabbLnazbl.
Herisri cumarramanapsl, apThIKWIbUIBIKTAphl MEH KEMLUIUTIKTepl KenTipinreH, merek
KOMTIOHEHTTEPIHIH JKYMBIC MPHHLMMNI TYCIiHIIpiNeai. DNeKTpaiK jKoHE THAPABIHKAIBIK
KO3FANTKBIIINEH OPbIHAAIATBIH (YHKUMANAPALIH alyaH TYpJiniri MeH Kypueniniri,
onlapabl MEXaHuKa xyHenepinae KonaaHy. AWBIK xyHenepae Gackapyasl Gackapy. bacray
*aHe Texeyai aBTomMatThl 6ackapy. XalsIk xkyiienepae aBromarTel Gackapy

DNeKTPUYECKMH M THAPABIHYECKHH [PHBOABI SIBISIIOTCS OCHOBOH TEXHOJNOTHYECKHX H
NPOM3BOJICTBEHHBIX MPOLECCOB, KOTOPbIE PEATM3YIOTCS 38 CUET MEXaHHYECKOH DHEpPrHH.
[IpMBOIATCS OCHOBHBIC XapaKTEPHCTHKHM, NOCTOMHCTBA W HEAOCTATKH, OOBACHSETCS
NPHHUMKI paboThl KOMIIOHEHTOB NMPHBOAOB. MHOroo6pasue U CIOKHOCTb BBITOTHAEMBIX
INEKTPUYECKMM M THAPABNMYECKHM MPUBOAOM (YHKLMH, HCIONB30BAHHE HX B
MEXATPOHHBIX ~ CHUCTEMax, YMpaBieHHE TNPUBOIOM B  Pa3OMKHYTBIX  CHCTEMax.
ABTOMaTHYECKOE YIIpaBJIeHHE ITYCKOM H TOPMOMKEHHeM. ABTOMAaTHYECKOe YIpPaBJICHHE
MPUBOJIOM B 3aMKHYTBIX CHCTEMAX.

Electric and hydraulic drives are the basis of technological and production processes,
which are implemented by mechanical energy. The main characteristics, advantages and
disadvantages are given, the principle of operation of the drive components is explained.
The variety and complexity of the functions performed by electric and hydraulic drive,
their use in mechatronic systems. Drive control in open systems. Automatic control of start
and braking. Automatic drive control in closed systems.

IIFA GopTThIK syienepi

Boprosuie CHCTEMBI

MKA

On-board  systems  of
small spacecraft

OO xomnonenTi / BY3oscknii komnonent / University component

8 KITXOOK
11 BK
PD UK

¥1aK annaparrapbiHbiH
AUArHOCTHKACKI KIHE TECTiNEHY]

JlMarHocTHKa M TecTUpOBAHHE
JIeTaTeJIbHBIX allaparoB

5

HKympic OapbicblHAa ABHALMANBIK KYPbUIBIMAAPABIH MaTepHaIaPbIHbIH MiHE3-KYJIKbI.
Mara akaynel GemwexTepai (H3MKaNBIK  Tangay. ©Oye KeMECIHIH  aclmanTbik
nuarnocTukacel. OnepauMsiblK yakelT OOMBIHIIA MapameTpiepiH e3repTy Momeri.
Yoarinepaiy GapaGapnsifbiH  TexkcepiHis. YIWakThIH kali-KyHiH Tanmay Herisinge
JMArHOCTHKANBIK  luewliMjep/i  KaJlbITacThipy. Maiinapnarel  KocnaJapAblH

[LIFA GopTThIK *Kyitenepi

® EHY 708-01-21 Karanor qucnuiuius 1o odpasoBarensHoi nporpamme. M3nanue BTopoe
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Aircraft diagnostics and testing

KOHLEHTPALMACKIH aHbIKTay TEXHOJOTHACHIHBIH epekuienikrepi. CrlHaK MaiinapeiHBIH
HoTIbKeNepi OOMBIHIIA AMArHOCTHKANBIK MiewiMaep Kabbuiaay. ¥ wakTsiH 6y3bulybl. Oye
KEeMENepiHiH akaynapbiH aHbIKTAY[AbIH JUarHOCTHKAIBIK 9MICTepi MeH Kypaijapel. Oye
KeMeJsiepiHe 3aKbIM KenTipy ToyekeliH Oaranay. Oye KeMeciHiH KOMIOHEHTTepiH Oy36aii-
aK ChlHay.

[ToBeaenne MarepvanoB aBMAlMOHHBIX KOHCTPYKUMIT mpu padore. MeTtauiopu3HuecKmit
aHanus aedextusix aeranei. MuctpymentanbHas auardoctuka JIA. Mojenu usMencHus
napaMeTpos no napaborke. IlpoBepka anekBaTHOCTH Mojeneit. (DopmupoBanie
OUarHOCTHYECKHX pelIeHWH 1o pe3ynbTaTaM aHaau3a Moneneil cocrosHus JIA.
Oco0eHHOCTH TEXHONOrMi ONpeneneHns KOHUEHTpai npiMeceli B Maciax. [Ipunstue

EOPT(}BLIﬁ CHCTCMbI

MKA

OHArHOCTHYECKHX PELIeHMH M0 pe3ynbTaTaM TecTHPOBAHMS Macell. HeucnpaBHOCTH
nnavepa. JlHarHOCTHYECKHE METOHBl M CPEACTBA MAEHTH(QHKALMH HEHUCIPABHOCTEM
nnanepa. OlleHKa CTENEHH OMACHOCTH TIOBpeXAeHWi raHepa. Hepaspymatommuii
KOHTPOJIb 2JIEMEHTOB KOHCTPYKLMK JIA MeToasl M cpeicTBa Hepa3py LIAOIIEr0 KOHTPOJIS.
Behavior of materials of aviation structures at work. Metal Physical Analysis of defective
parts. Instrumental diagnostics of aircraft. Models of change of parameters by operating
time. Check the adequacy of the models. Formation of diagnostic solutions based on the
analysis of models of the state of the aircraft. Features of the technology for determining
the concentration of impurities in oils. Making diagnostic decisions on the results of
testing oils. Airplane malfunctions. Diagnostic methods and means of identifying faults of
the airframe. Assessment of the risk of damage to the airframe. Non-destructive testing of
aircraft components. Methods and means of non-destructive testing.

On-board  systems  of
small spacecraft

Tannay Goiibinma komnoHerTTep / Komnonenrsl no Beidopy / OptionalComponents
9 | KITTK larpin  Fapelll - annapaTTapbid 5 Fapeiuteik  annapartrapaplH - aBTOMaTTaHABIpbUIFaH  Gackapy  oKyifeci  FapbiluThIK | Mexarpomibik HINC
[T KB Gackapy xyiienepi annapartapipiH (FA) KO3rabiChiH aBTOMATTaHABIPBLIFAH GACKapy YINiH JKep YCTi skoHe | POOOTOTEXHHKAIIBIK
PD EC ayeZleri KOHIBIPFBUIAD JKHMBIHTBIFBI KOHE ONapAblH OOPTTHIK KYPalaapblHblH KaJbinTbl | KYPRUIFELIADILIN

CHcTeMBl  ynpasjieHHss  MaJibIX

KOCMHYECKHX annaparos

Control
spacecraft

system  of  small

KYMbICBIH KamTramaceid ety. On xep Oeri (OKBBXK) xoane OGoprreik (BBEXK) Gackapy
Kyhenepinen Typansl. JXKBBXK Gakpuiay 6arnapiaManapblH  KaJbIITACTBIPAAbl JKIHE
onapael BEX-He enrizeni, rapeiu annaparein TenemeTpusa MeH FA sxarpaiinin Garanayra
HerizfenreH 0Oackapy KOMaHIANapblH IILIFAPAIbI, OHBIH KO3FAIBICHIH GoJuKay YILIiH
opbutanbiH mapameTpnepiH enweiini. BBXK-ge ewrisinren Garmapnamara  caiikec
FApBIIUTBLIK AnnaparTapiblH OOPTTLIK KabAbIFBIH Dackapajiel, aBTOHOMIBI pexkumae FA
#ab/BIKTAPBIH ABTOMATTHI GaKbIay KoHE OHBI 0acKapy/Abl KAMTaMackl3 eTelli.

ABTOMAaTH3HPOBaHHAs CHCTEMAa YINpPaBJIEHUA KOCMHYECKMMM annapaTami,cOBOKYMHOCTh
Ha3eMHbIX M OOPTOBBIX CPEACTB I ABTOMATHU3HMPOBAHHOTO YIPABJIECHHSA IBHKEHHEM
kocMuyeckux anmapatoB (KA) u obecrneyeHus HOpPMalNbHOrO (YHKUHOHHPOBAHHS HX
Goprosoro obopynosanua. Cocrour u3 waszemuoro (HKY) wu Goprosoro (BKY)
Komniekcos ynpasienus. HKY ¢opmupyer nporpamMmsl ynpaeneHus 1 BBOAMT HX B BKY,

IEKTPIIK,
THAPABIHKAIBIK
KeTekTepi

DIEKTPHYECKHE,
FHJIPABIHYECKHE
MPHBOJLI  MEXATPOHHLIX
U polOTOTEXHHUYECKHX

® EHY 708-01-21 Karanor quciummims o oGpasosarelibHOM nmporpamme. M3aanue Bropoe



BBIAAET KOMAHIBI YIPABICHHA HAa OCHOBE TEJIEMETPHYECKOr0 KOHTPOJA M OLEHKH
cocroanusa KA, nsmepaer napameTpsl ero opOUThI ISl IPOrHO3HPOBAHKA €0 JIBHKEHHS.
BKY ynpapnser 6oproBoit annaparypoit KA B cOOTBETCTBHH ¢ BBEAEHHON MPOrpamMMOoi,
ofecrieunBaeT aBTOMaTHYECKHHl KOHTPONb anmaparypsl KA u ynpabneHue eio B
ABTOHOMHOM pexHMe,

Fapeiureik  annapatrapielH — aBTOMATTAHOBIPBUIFAH — Oackapy JKyHeci  FapBIIITHIK
annapatTapabiH (FA) KosranelcelH aBTOMATTaHALIPBUIFAH Gackapy YUIIH ep YCTi KaHe
oyeJleTi KOHIBIPFbINAP MKHBIHTLIFEI JKOHE ONapiblH OOPTTHIK KypaiIapbIHbIH KaJbIIThI
KYMBICBIH KamTamacels ery. On xep Geri (JKBBXK) sxone GopTteik (BBXK) 6Gackapy
xydenepinen Typansl. KBBX Gakemnay OarpapnamanapbiH  KaJbIITACTBIPALbl SKIHE

YCTPOMNCTB.

Electric, hydraulic drives
of  mechatronic  and
robotic devices

onapael BBXK-He eHrizeni, rapein annapateiH TeneMeTpus MeH FA skarnaiisii Garanayra
Heriznenren Oackapy KOMaHJANapblH LIbIFapajbl, OHbIH KO3FAILICHIH OoJbKay yuIiH
opOutaHblH mapamerpriepin omwedai. BBX-me enrisinren OGarmapnamara  coiikec
FapblLITEIK annapartrap/blH GOpTTHIK kKaOObiFelH Gackapajsl, aBTOHOMIBI pexumue FA
Kab/bIKTapblH @BTOMATThI GaKbLIay jkaHe OHBI facKapyIbl KAMTAMACHI3 ETE/l.
ABTOMAaTH3MPOBAHHAA CHCTEMA YNpPAaBJIEHHA KOCMHYECKHMH allapaTaMH,COBOKYIIHOCTb
Ha3eMHBIX W OOPTOBBIX CpPeJCTB Ul ABTOMAaTH3MPOBAHHOIO YIPABIEHHS JBHKEHHEM
kocMuueckux annapatoB (KA) u obecrieueHHs HOPMaNBHOTO (YHKLIMOHMPOBAHMS HX
Goprosoro obopynoBanus. Coctout w3 Hazemuoro (HKY) um 6Goprosoro (BKY)
komrnekcos ynpaenenus, HKY dopmupyer nporpammsl yrpasneHus U BBOAHT ux B BKY,
BbIZAET KOMaH[bl YNpABICHHA HA OCHOBE TEJIEMETPHYECKOrO0 KOHTPONS M OLEHKH
coctosiHuA KA, nsmepser napaMeTpsl ero opOMTHI U1 MPOrHO3UPOBAHHSA €ro ABHKEHHS.
BKY ynpasnser 6oprosoii annaparypoit KA B COOTBETCTBHH ¢ BBEAEHHOH MPOrpamMoii,
obecrnieunBaeT aBTOMATHYECKMil KoHTpons anmapatypsl KA M ynpasieHue €0 B
ABRTOHOMHOM pexHMe.
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MexarpoHbl,
pPOOOTOTEXHUKANBIK  KYyHesdepai
Mojenjey

MoenupoBaHHe  MEXaTpPOHHBIX,
pODOTOTEXHHIECKHX CHCTEM

Modeling of mechatronic, robotic
systems

Kasipri 3amanrel Kypangap MeH aKNapaTTBIK TEXHOIOTMIAp/bl NaijaiaHa OTbIPbII,
MEXATPOHHKA KIHE PODOTOTEXHHMKA YIIIH Kypanjaap MeH »yifenepai Kypy caiachklHaarsl
xobanay »oHe TeXHONOTMANBIK JKYMBICTApFa apHainran Oitipywinepai jnadieinnay.
Beninren napamertpnepi 6ap Moxenbaey kyiienepidin Herisri epexwenikrepi. KeHicTiktik
MEXaHU3MIEPAiH KUHEMarHKackl. J[MHAMMKAJIBIK O KYHenepai MOmeNbIEYIiH CaHIbIK
aficTepi. JIMHAMHKaNbIK JkyHenepii Mojenbaey[liH CaHIBIK omicTepi. Omicrepi MeH
Kypaliiapel aBTOMaTTaHIbIPbLIFAH KYilenik Monenbaey. backapy xyitenepin Monenbsaey.

[ToaroToBka BBIMYCKHHKOB K IPOEKTHO-TEXHOJOIHYECKOH AEATENbHOCTH B 00JMacTH
CO3/1aHMA  CPEICTB M CHCTEM MEXATPOHMKM M pODOTOTEXHHMKH C HCMOMb30BAHHEM
COBPEMEHHBIX MHCTPYMEHTAJILHBIX CPEACTB H HHCI)OpMaLl[/IOHHle TexHosoruil. OcHOBHbIE
0coOEHHOCTH MOJENUPOBAHUA CUCTEM C paclipeje]eHHbIMH napameTpamu. Knunemaruka
NPOCTPAHCTBEHHBIX MEXAHHW3MOB. UMCIEHHBIE METOIbl MOJCIMPOBAHUA AHHAMHYECKHX
cHcTeM. YHCNIeHHbIE METO/bl MOJENMPOBAHMA IMHAMMHYECKMX cHcTeM. Meroasl u

Yunreri xyienepai
wobanay ywin CAD
Kypaniapsl

CAD uHCTpYMEHTBI U151
NPOEKTHPOBAHHS CHCTEM
Ha YKIe

® EHY 708-01-21 Karanor qucrumiud 1o o6paszoBateibHol nporpamme. M3nanue BTopoe
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cpecTBa
ABTOMATH3HPOBAHHOI'0O MOJACIIMPOBAHHUA CUCTEM. HMHT&HI/IOHHOE MOJEIUPOBAHHE CHCTCEM

YTIpaBJICHHSL.

Preparing graduates for design and technological activities in the field of creating tools and
systems for mechatronics and robotics using modern tools and information technologies.
The main features of modeling systems with distributed parameters. Kinematics of spatial
mechanisms. Numerical methods for modeling dynamic systems. Numerical methods for
modeling dynamic systems. Methods and means automated system modeling. Simulation
of control systems.

CAD tools for design of
systems on the chip

3eemecTp /3cemectp / Semester

KOO komnonenri / BY3oscknii komnonent / University component
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Toxipnbenepai
MOJIeNBACPi MeH aicTepi

JKocrnapray
Mojean M MeToAbl NIAHHPOBAHUS
IKCHEPHMEHTOB

Models and methods of planning of
experiments

5

OKCIIEPUMEHTTI JKOCNapnayblH Heri3ri GaFbITTapbl IKCNEPUMEHTANIbI HKOCMApIap/ibl
JKacay, NoHAIK cananapibl, MOAENbAEPAi CHHTE3JEY, SKCIEPUMEHTANALl THIMIINIK MeH
MOJENB/IK canaHpl Garanay Y Herisri kypan Gosnbin tabbutagsl. Ockblran GaiianbICThl
FBUIBIMH 3€PTTEYNIEP/Ii XKOHE OHBIH HATHXeNepiH Tanmay, Oomkay »koHe Oaranay, MoHJIIK
cananapiiel pecimzey NaFabUIapblH JambITy. MaTeMaTHKAJIbIK CTATUCTHKA alNapaTblHbIH
KOl eJILIEeMLNiri MeH e3repriTiri, pakTOpIBIK, AUCHIEPCHS SKOHE PErPECCHSNIBIK TaNaay,
CLI3BIKTHI eMec Daraiay aHBIKTAIaIb,

OcHoBHbBIE HampaBlieHWs IUIAHMPOBAHMSL JKCHEpUMEHTa — Ga30BbIi HHCTpYyMEHTApHil
pa3paboTKM MJaHOB SKCHEPUMEHTOR, CHHTE3a MOJENeH MpelIMeTHLIX 00JlacTel, OUeHKH
3 peKTHBHOCTH IKCTIEPHMEHTOB M KadecTBa Mojesieil. B CBAIM ¢ 3THM pazBUBAOTCH
HABBIKH aHAIM3d HAYYHOTO MCCIEJIOBAHMS M €ro pe3ylbTaToB, NPOTHO3UPOBAHMA M
OLEHKH, (hopManu3allMi MpeaAMeTHbIX ofnacTell. PackpbiBaeTcs MHOTOAacmeKTHOCTh M
BapHaTUBHOCTL ArapaTa MaTeMaTH4YeCKOl cTaTHCTUKH, (aKTOPHOro, ANCIIEPCHOHHOTO U
PErpecCHOHHOIO aHaJIN3a, HETMHEHHOTO OLIEHUBAHUS.

The main directions of the experiment planning are the basic toolkit for development of
experiment plans, synthesis of subject domain models, estimation of experimental
efficiency and model quality. In this regard, develop the skills of analyzing scientific
research and its results, forecasting and evaluation, formalization of subject areas. The
multidimensionality and variability of the apparatus of mathematical statistics, factorial,
dispersion and regression analysis, nonlinear estimation is revealed.

Yiak
annapatTapblHblH
JMarHOCTHKAChI JKaHe
TecTiNeHyi

Jlnarnocruka n
TeCTHPOBAHUE
neraTeNabHbIX
annaparos

Aircraft
and testing

diagnostics
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Fapbuu cajtaCbIHIarbl
KOCINOPBIHAAPABIH,  PECYpCTaphiH
3aMaHayd  JKocnapjay — JKoHe

FA-HeIH 3x0He rapblll caslaChIHbIH HHHOBALMAJIBIK JaMYbI YLIiH, >KYMBICTBIH MPOTPECCiHiH
TypakTel ecefiH ycTan KaHa KoliMalf, MMMOPT aJIMacTeipy YWIiH MEPCHIEKTHBAIBIK
MHHOBALMAIAP/IbI JKaHEe MYMKIHAIKTep i3necTipy FaHa eMec, COHIA-aK HHIYCTPHAIAFbI

TexHukanarel FbLILIMH-
CHBIM/IBI TEXHOJIOTHSIAp

@ EHY 708-01-21 Karanor nucnunims 1o obpasoBaTenbHOil mporpamme. M3nanue Bropoe
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Gackapy

CoBpeMeHHOE IUIAHMPOBAaHWE H

YIpaBJieHHe pecypcamu
NpeanpuATHI KOCMHYECKOMH
oTpaciu

Modern planning and resource
management of the enterprises of
space industry

opbip kacimopelHHBIH GeniMinenepinjie afblHFaH OapiblK AKMApPaTTBIH  YaKbIThUIbI
JKaHapysl MaHbI3abl. backapy acnekTinepin seprrey 6isre skaHa Tociiuepai TYKbIPbIMAAI,
3bIMBIDAH/IBIK-FAPLIITEIK ~ canaga >kobamapael  Gackapyasl  OHTAHNaHIBIPY  YIOiH
YCBIHBICTAP/BI YCHIHYFa MYMKiHIIK Oepeni, Oyn OaclubUibIKTBIH Has3apbiH Oipkatap
takropnapra OarsITTayFa THIC.

His HHHOBALIHOHHOTO Pa3BUTHA PAKeTHO-KOCMHYECKOHW OTPACIM BAyKHBLIM SABISICTCA HE
TOJILKO MOCTOAHHBL YUET X0/1a BLINMONTHEHHS padoT, MOHCK MEPCIIEKTUBHBIX HHHOBALMIT W
BO3MOKHOCTEH HMIIOPTO3aMEICHHs, HO M CBOEBPeMeHHOe OOGHOBJIEHHE BCEX BHJIOB
uHpOpMALMY, TONYYaeMOH BHYTPH NOApA3jeIeHHil KakI0ro OTAENBHOTO MPEANpPUsTHS
orpacid, Hcecnenopanue acnexkToB ynpaeneHus M03BONAET CHOPMYIHPOBATL HOBBIE

Haykoemkue TeXHOIOTHH
B TEXHUKE

HNOAXObl H MPEANTONKHTh PEKOMEHIALMH MO ONTHMHU3ALMH YIIpaBJIEeHHs IIPOCKTaMH B
pakeTHO-KOCMHUYECKOH OTpaciy, 3akIlovalolinecs B HEOOXOAMMOCTH aKLEHTHPOBAHHS
BHHMaHHs MEHE/KMEHTA Ha panae GakTopos.

For the innovative development of the rocket and space industry, it is important not only to
keep a constant account of the progress of work, the search for promising innovations and
opportunities for import substitution, but also timely updating of all types of information,
received within the divisions of each individual enterprise in the industry. The study of
management aspects allows us to formulate new approaches and propose
recommendations for optimization of project management in the rocket and space
industry, which consist in the need to focus management attention on a number of factors

High  technology in
engineering

Tanaay

OoiibIHIIA

komnoHerTTep / KomnonenTsl no Beidopy / OptionalComponents

KIT TK
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CnyTthHuk kyllenepinge caHbIK
CUTHAJbI OHALY

Ludpopas obpadorka CHrHaIOB
Ha CIYTHHKOBBIX CUCTEMaXx

Digital processing of signals on
satellite systems

6

CurHanapipl caHblk ©HACY - CAHIBIK KOMIBIOTEPIIK TEXHONOMMSAHBI KOJIAHBIM CAHIbIK
omicTep Herisinje curHanuapapl omgey Tocini. JKep Typalbl aknapar cryTHHKTEpJCH,
9JleTTe, CAHIBIK CypeTTep TypiHae keneai. Byn coupmali-ak KalUBIKTBIK ajicTepin
epekweniri  Gonein  Tabbinazabl. Keckinpepai skepli eHuey KOMIBIOTEpAE ky3ere
ACBIPBLIA/LL, KA3ipri Ke3le canlblK KecKiHi eHaey - €H KapKbIHIbI JaMbIIl KeJle jKaTKaH
aKnaparThlK TeXHONOrHANapAbH Oipi skeHe poboToTexHHKa, nonurpadus, MeadLMHa,
(U3HKANIBLIK MaTepHanaap xaHe T.0.

Hudposas oOpabooTka cHrHAIOB 3TO CrHOCOOB 0OPabOTKHM CHIHAIOB Ha OCHOBE
YHCJEHHBIX METOA0B € HCMOJB30BAHWEM UU(PPOBONH  BLIYUCIHTENLHON TEXHHKH.
Mupopmauus o 3emne noctynmaeT co COYTHHKOB, KaK MNPaBHIO, B BHAE LH(OPOBLIX
n3obpaxeHuil. DTo Takke XapakTepHas uepra AMCTAHLHOHHBEIX MeToi0B. Hasemmuas
obGpa6oTka n3obpaxeHui nposoaures Ha DBM; B HacTosLIee Bpems uupposas o6paboTka
u3obpaxkenuil  OTHOCHTCA K  uMcldy  Haubolee  JMHAMHYHO  Pa3sBUBAFOLLMXCS
MHPOPMALMOHHBIX TEXHONOIMH H HAXOJHUT NMPHMEHEHHE B POOOTOTEXHHMKE, nonurpaduu,
MEIULHHE, (PU3MUECKOM MATEpHAIOBEACHHH H T. JI.

MexarpoHsbl,
POBOTOTEXHHKAIIBIK
Kyiienepai moaemey

MoeauposaHue
MEXATPOHHBIX,
poBOTOTEXHUUECKHUX
CHCTEM

® EHY 708-01-21 Karanor qucnuruiig no odpasoBatenbHoM nporpamme. M3anue BTopoe



Digital processing of signals is a way of signal processing based on numerical methods
using digital computer technology. Information about the Earth comes from satellites,
usually in the form of digital images. This is also a feature of remote methods. Ground
processing of images is carried out on a computer; At present digital image processing is
one of the most dynamically developing information technologies and finds application in
robotics, polygraphy, medicine, physical materials science, etc.

Modeling of
mechatronic, robotic
systems

14 | KITTK
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Hepycri kabbuTnAY LIBI-TAPATY LIEI
CErMeHTTI naifanaty

Dkcrutyararms Ha3eMHOro

«Kepie kaOblnaaywbl-Taparylbl CerMeHTIH maiganany» kypcbl FTxT MaMaHabIKTapb
YUIiH HeTi3ri Gombin Tabbliajibl, 01 FAPBILITHIK annaparTapasiy 6akeiiay, faiinanbic xaHe
Gackapy oxyHemepin Oinerin mnonzepai KocmaraHza, GapiblK MOHIEpPAi Mrepyuin
TIKipubeniK kaHe TeOpHANLIK Herisi Gonbin TaGbuiansl. [IsHHIH MasMyHbIH Giny Gonanak

Taxipubenepai
HOcTapiay — Mouebiepi
MeH azticTepi

MpHEMO-NIEPEAUICTI0 CErMEeHTa

Exploitation of ground send-
receive segment

MaMaHHbIH Fapblll annapaTTapblHelH eH KeH TapanfaH 3JIeKTPOH/IbI KalblKTaphbl TYpalbl
OHJIipiC JKOHE FBIIBIMH 3epTTeY/Iepae KoJaaHyFa MyMKiHik Gepeti.

Kypc «OxcrumyaTanns Ha3eMHOTO MPUEMHO-NIEPEJAIOIEr0 CErMEHTay ABASETCS OJHUM M3
Oaszosbix s cneumansHocte KTHT, cnyxuT npakTHUeckoll H TeOPETHUECKOH OCHOBOI
s OCBOGHHA BCeX 0€3 MCKIIOYEeHHA NPOGUIMPYIOWHX AHCUMIUIHH, TI¢ NPUMEHAIOTCA
3HAHHE CHCTEM HaOMOACHHA, CBA3M W YIPABICHHA KOCMHYECKMMH JIETATEJbHBIMH
annapaTaMH. 3HaHHe Marepuana JUCUMIUTMHBL T03BONUT OyjaylieMy CrelHamHCTy
MPUMEHATh B TNPOM3BOACTBE M HAYYHBIX HCCIIENOBAHHAX CBeJeHNS O HauboJjee
pacnpocTpaHeHHOH 3nekTpoHHoil annapatype KA.

The course "Operation of the terrestrial receiving and transmitting segment" is one of the
basic for the CT & T specialties, it serves as a practical and theoretical basis for mastering
all without exception profiling disciplines, where the knowledge of the surveillance,
communication and control systems of space vehicles is applied. Knowledge of the
material of the discipline will allow the future specialist to apply in production and
scientific research information on the most common electronic equipment of spacecraft.

Monaenu H METO/1bI
MIAHHPOBAHUSA
')KC[]@]JP]MCH'I‘OB

Models and methods of
planning of experiments
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MukpoxoHTpoepnep xaHe
TOxiIpHOENik poboTOTEXHUKA

MHUKpPOKOHTPOJIEPDI H
npakTuyeckas podOTOTeXHHKA

Microcontrollers and practical
robotics

MUKpPOKOHTPOIIEPAIH,  KYPbUILIMABIK  yilbIMaacTeipeiiyel  AOKK, ROM  xaue
perucTpiepai YAbIMIACTBIPY, MHKPOKOHTPOJIEPAIH Kipic-1ublFbic nOpTTapbl. CepHsUIbIK
nopThl, Backapy perucrtpi, y3y xyieci, ChIpTKbI kaaneH sxyMeic icrey. 8051 orGachiHbIH
MHMKPOKOHTPOJIZIEp KOMaHJalblK >Kyilleci MHUKpDOKOHTpOJIEp HeriziHme ecenteyiwri
Gackapy SIPOCHLIH jKacay KOHE OHbI TEXHHKAIBIK KypbUIFbLIapFa apHainraH Oackapy
Kyhenepin Kypy ywid naiaanany. PoGoTrapibl MUKPOKOHTpOJIEp/epre Herizfenren
Oarnapiaamanay alnropuTMzaepi.

CrpykTtypHas opraHusauus MHKpokonTpoiutepa Opranmsauus O3V, T3V u peructpos,
MOpPTOB  BBOJA BbIBOAA MHUKpoKOHTpoJuiepa. IlocnenosaTenwsHelit mopr, peructp
YNpaBlneHHd, CHCTEMa [pephiBaHHA, paboTa ¢ BHelIHeld mamATbio. CHUCTeMa KOMaH[
MHUKpOKOHTposuiepa ceMelicTBa 8051. PazpaboTka BHIYMCIMTENBHOTO YIPABISIOLIErO A/pa

bopTtThik FAPBILITHIK
paJino-anraparypaHblH
MHKPOTOIKBIHABI
KYPBUIFBLIAPBIHBIH
KeLIeH I
MHHHATIOPH3ALHACDH]

Komniexchas
MHHHATIOpU3aLu
MHKPOBOJIHOBBIX
YCTpOHCTB GoproBoii

@ EHY 708-01-21 Karanor nucnumiug 1o o6pa3oBaTelbHOl nporpamme. M3nanue BTopoe




Ha 0a3e MHMKPOKOHTpOJ/UIEpa M TNpPHUMEHEHHs ero [UIA CO3JAHMA CHCTEM YINpaBJIeHHS
TeXHUYECKMMHU ycTpoiicTBamu. [IporpammupoBanyie anroputMoB paboTel poGoToB Ha
OCHOBE MHKPOKOHTPOJLIEPOB.

Structural organization of the microcontroller Organization of RAM, ROM and registers,
input-output ports of the microcontroller. Serial port, control register, interrupt system,
work with external memory. The command system of a microcontroller of the 8051
family. Development of a computational control core based on a microcontroller and using
it to create control systems for technical devices. Programming algorithms for robots based
on microcontrollers.

KOCMHYeCKO
paauoarnaparypbl

Integrated

miniaturization of
microwave  spaceborne
radio equipment

SRR,

T6 | KITTK Mexarponuka KoHe OHepKkacinTik poOOTOTEXHHKAJIBIK KYileaepi xaHe eHipicTik podoTTapipl KonaaHateln | Fapemn  camacuiiarsl
I1KB pobOTOTEXHHKA KYPBUIFBICHIH TEXHONOTHANBIK Kyifenepai koanay NpPHHUMNTEPI MeH Ke3eHaepi; - AW3aifHmarpl | KICINOPHIHAAPILIH
PDEC xobanay OHTallTAHBIPY AIici; - Ko6anay epeKuieNiri MeH JKarsl kobanay anropuTMiHIH Kypampl; | PECYPCTAPHIH - 3aMaHayi

OKY Yypaiciune konnansuiatein kasipri CAD / CAE / CAM sky#enepinin Makcatbl MeH %Kocnap.nay ane
[poekTupoBaHue yCTpoicTB CHNaTTaMaIaphbl. ackapy

MEXaTpOHHKH H pOGOTOTEXHHKH

Design of Mechatronics and
Robotics devices

[TpHHUMIIBL K 3TANbI NPOEKTUPOBAHUS POH3BOJCTBEHHBIX POOOTHIUPOBAHHBIX CHCTEM H
TEXHOJIOTHYECKHX KOMIUIEKCOB C MPHMEHEHHEM IMPOMBIIUIEHHBIX POOOTOB; — METO/IbI
ONTUMH3ALMH  TPM  NPOEKTHPOBAHMM; — COCTAB  TEXHHYECKOro  3ajJaHus  Ha
MPOEKTHPOBAHHE W OOLIMA ANrOpHUTM MPOEKTHPOBAHHA; HA3HAYEHHE W XapaKTEPHCTHKH
MCMONBL3yeMBbIX B rpouiecce o0yueHus coppeMeHHbIX cuctem CAD/CAE/CAM.

The principles and stages of designing industrial robotic systems and technological
systems using industrial robots; - optimization methods in the design; - the composition of
the design specification and the general design algorithm; the purpose and characteristics
of modern CAD / CAE / CAM systems used in the learning process.

CoBpemMeHHOE
MIaHUpoBaHue "
YIpaBieHUEe  pecypcaMu
HPEATTPUSITHI
KOCMHYECKOi oTpaciiv

Modern planning and
resource management of
the enterprises of space
industry

«FaphpIITBIK TEXHHKA JKAHE TexHoJorusapy» Kadepa oTbIpbichHAa KapacTIPbULILI XKHE OeKiTiii
PaccmoTpeno u yTBepiKIeHO Ha 3aceannn kadepol «KocMuyeckas TeXHHKA U TEXHOTOTHH»
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