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I EI] TK
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BD EC

Po6orraprLtt xHTeJrrremynrLr(
6acKapy xyiienepi xeHe xerek-repi

Hurel,remyaaurre cucreMLt
ylpaBneHxs u flpxBolu po6orot

Intelligent control systems and drives
robots

5

flo4rorosxa BbrrrycKHlrKoB x rrpoeKTHo-TexHo,,roru.recxoii Ae.{Terr,HocTr.t s o6racrr
co3raHu, cpeAcrB ,t clrcreM MexarpoHltKH I po6ororexnnxn c ucnorb3oBaHxeM
coBpeMeHHbtx xHcrpyMeHTanbHblx cpeacrB x uH@opuauuouuttx rexHo,'ror[ii. OcHosubre
oco6euxocttt MoaeJr[poBaHr.r, clrcreM c pacflpeae;reHHhrMtr napa[4erpaM14. Kuseuaruxa
rrpocrpaHcrBeHHbrx MexaH[3MoB. 9uc,rernue MeroAr,t MoAerltpoBaHll_rr.4uHaMuqecKrx
cllcreM. qr.rcreHHble MeroAbr MoAerlipoBaHx, AlIHaMuqecxrlx cuctev. Meroru u
cpeacTBa
aBTOMaT!I3UpOBaIlttof O MO,IIeJI upoBaHItfl cucreM. l4Mr.rrauxoHHoe MoAenupoBaHue crrcreM

I(a:ipri:auaurur KypanAap [leH a(naparrbttt rexHoJ'tonrrraprbr nailAanaHa orhtpbrn,
MexarpoH[xa xeHe po6ororexxuxa yuin 6ypan4ap uex xyiie,lepAi (ypy canacbrflAarbr
xo6a,ray xeHe rexHoJ,torxrrH( xyMhrcrapra apnalran 6iripyurinepAi AaiihtHAay.
Eoriareu uapauerp,repi 6ap uoleruaey xyilenepiairt neri:ri epexue,rirrepi. KeEicrixriK
lrexanuslrgepai{ xuHeMaruKacbr. fluualrlxa,rrr6 xyiie,repai uoAe,lraeyaiR cara;rr
eaicrepi.,(uHauuxanbr( xyiienepAi lroAelrAeyAirl canaurr aAicrepi. Ogicrepi 

^aeHKypiuAapbr aBroMarraHAbrpbrffaa xyiie,rir uo,4e,rrAey. Eaoiapy xyiie,repis uoAe,ruAey. KocM u,lecxuc
annapaT6r

Spacc crafts
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Preparing graduates for design and technological activities in the field ofcreating tools and
systems for mechatronics and robotics using modem 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
ofcontrol systems.

ynpaBleHrrr.

2 BfI TK
E]I KR ,nnrnaTv6rHr-rH

Eoprrrr4 rapbuxrbrr( par[o- 5 Muxporo,rruuart [erxrep MeH aHTeuHaJrapar,rR Heri3ri g,reMeHTTepi. Xerexuri MxKpoflpoueccopnap

BD EC KYpLrnrbrnapbrrrLrrt
MlrHxaTtopll3auurcbl

Kovn,rercual MtrHriartopH3aux,
Ml-rKpoBorfloDbrx ycrpoiicrB
6oproeofi xocMl.r.rec(oii
paar{oannaparypbr

lntegrated miniaturization
microwave spacebome
equipment

KCIX el I.ql

of
radio

9neprulur,r4 6errirurepi. Xe:rAerxiu-r xenip rypuaru,rap. Baraaprur (oc(brrxrap.
MrxpotorKrra xene EHF cy:ri,repi. Muxporol{urHIrr 6acrapy Kyprr,rru,rapsr. <Da:a,rrrr
xbrJlxbrr(brurap. I(ocruurap MeH axhrpar(hlrxrap. I(ucxa roJrr(hrHAht neruri6 Karrrr
KyfiAeri reHeparoprapu (xyrueiirxirurep), Xeui.n reHeparopnap, MuKpororKbrHnhr
rreurep MeH aHTeHHaJrap MeH aHTeHHiurbr( MaccrrBTep. LTCC rexHo,rorrucHu
(oJraaHarhrH MxH[alopaJTbr( Mr.rxporoJrKblHAbt acnarrrap. BepineriH KypbrJrrbr: (arrbr
KyfiAeli reHeparop - :,rexrp 6epy xeri,repi uer 6ac6apy cxeva-naphr - aHreHHa.
(a6ttnaay 6o,rivi: aureuHa - Karrhr xyiiAeri Ky[eir(irx - ryp,ren,4ipriLu - aerexrop -
rarrrt xyiaeri pexopAep. GLONAS, GPS xeHe r.6. xahaHAhrK HaBurauu, KypbtJrrbrnaphr.

Ea:osrre :,rervreHrbr MUxpoBolrHoBbrx ycrpoiicrB r.r aHTeHH. llepexoau uexay
pa3rugHbrMx rxnaMu HanpaBJrrrotrlxx crpyt(ryp. Ea:osrre :,1e[4eHTlt corJracoBaHlrr.

,[e,rure,ru (cyuuaropsr) MoulHocrtr. Ko:rrqeasre MocroBhte ycrpoiicrga. HarlpaBneHHbre
orBerBurerr. @u,rrrprr CBH u KB9, Ynpauroulue ycrpoicrB CB9. @a:oepaqare,ru.
flepex,rrcvareru x xoMMyraropbr. TBepAore,'rbHbre reHeparophr (yctnurenx) CBt{.
feueparoprr caera. MuxpoaonuoBbre H uleJreBHe aHTeHHr,r ll aHTeHHbte peuerKlt.
Muxuarrcpurre CBV ycrpoicrna c npr.rMeHeHrreM LTCC- rexuo,roruu. flepeAarcuttii
y3er'r: TBepAorenbHbrii reHeparop - nflHflx nepeAaqu u ue[lu y[paBJreHrr{ aHTeHHa.

llpuellurril y3en: aHTeHHa rBepAorenEHbrii yctArrnrenb - npeo6pa:oaarelu AereKrop -
rBepaore,,rbHbrii perucrparop. Vcrpoicrna uo6alraofi HaBrra(HH f,rlOHAC,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 Iines and control circuits - antenna. Receiving unit: antenna - solid-state

Mx!(pollpoqcccopJ,lr'r(
x(yrienep

Mxh:porDoueccopbr u

Mr.lKpOApOqeCCOpHbre

ctlcTeMbl

Microprocessors and
microprocessor
systems
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XOo rolrnoneuri / By3oBcKllii rorunonenr / Universi com nent
Texarragaru rbrrbrMr-cbriibrMAbr
TexHoJrofxrrap

LIigh technology in engineering

TexHolofuu BHayxoeuxue
TEXHTKE

5 Texxo,roru.f,HH r+py (arlairnaphr, apaJlac rexHoJrorur,rapgut 6acxapy, r.exHoJlorlriJrr,r(
xacuerrepai aaurrry aAicrelreci. Keurerrqi xyfie,repai Moaenbaey, reuexai xyfielepair{
reueutri crnarrauanapbtH vorenbley. xovnurcrep,rix lnrerpauur,rauran onaipicri
MoaeJ'rbAey, raifueuexasuxaru( Ar3aiiH xaHe rexHororrrrJ,rbr( ueuiMAepAiH xyi'ieni
reci,raepi. Ouepxecin oHiu.uepiuiq ruiuai,riri. OniMHirl rnir'.rqi,riri ver icreu rurrrysr,
eHivuin Syuxurona,raurx rr.ryuriulixrepi. orrepxecinrix euivaep.ait napauerp,repiH
oHrai,,raHaurpy.

Ilpuuuunur co3AaHflrr rexHuKu, coBMeuleHra, yfipaBneHx, coBMeu]eHHoi:i TexHxKoil,
MeroAonorbr palB[Tux cBoticrB TexHo,roruH. MeroAr,r MoAerupoBaH!r, cJ]oxHhtx crcreM,

Kocr"rurecxre
annapaTbr

Fapururrrx
annapaTTap

MOIeJrlpoBaHBe uflpefpa(TuBHhrx xapaKTepxcTr.rK cJroxHbtx cxcTeM, MoaeJlIpoBaHfle
cucTeMHbrx B3ar,rMoAeiicrBxii KoMnLrorepHo-HHTerpIIpoBaHHbrx npor.r3BoAcrBj cIIcreMHr,rfi
noAxoA rpn6ovexaauvec xux t{oHcrpyrcopcKo-TexHoJ'ron4qec Kr-tx peueH Hi.
3S@exrueuocrr ficloJrb3oBaHr-tx rrpoMhrrrrrreHHofi npoAyr(uxu. Pa6orocnoco6tocrr u
orKa3, $yuxurlora,rrrlar cnoco6uocu u3g'etvx, olrnMu3arlu! napaMerpoB
npoMbrru,reHHofi npoAyKqux.

Space crafts

Tarua oout tHuJa KoMtloHeTTTe / Komnonegrsr [o ssI6o to tionalCom nents
4 Kf] TK

IIA KB
PD EC

IIIFA 6oprrrrr xyfierepi

Eopronne cacreuu MKA

On-board systems of
spacecmft

small

5 fapuru:rrr4 annapar 6ipneue xoMrroHeHTTepAeH TypaAbt, eu anAbrMeH, rapbnll
anfiaparbrHbrH ar.[hlHra +plaH vitaenep,ai opbrHtraynht KaMtaNtacbl3 ereris vaKcarrsr
xa6AbrKTap. Ma(carrbr xa6Abr(TaH 6ac6a, rapbuxrbr( xar.tainapla rapbrrr
annaparraphrH y3a( yaKbrr 6oiibr naiiAanaHyAbt KaMraMacbt3 ererir 6ipxarap xrr:uer
xepcery xyiie,repi 6ap: 3JrexrpMeH xa6aurrray xyfie,repi, repMoperyrrqxr,
paaxauurJrr,rt1 (opray, (o3raJrbrcrbr 6ac(apy, 6araap,'ray, anarrsrK KyrKapy, (oHy,
6arrrray, racyu:rrqaH 6ery, 6o,ry xoHe (oHAr,rpy, 6oprrlrx paqto xeLleHi, ripuinirri
(aMTaMacbr3 eTy.

Koct'ruqecxrii annapar cocrorrr r,tr Hec(ollbrl-tx cocraBHbrx qacreii, lpexre Bcero 3To
ueneBa, annaparypa, Koropa, o6ecneqagael Bbtno,lHeHfle cro.{ueii flepeA xocMl.rqecKuM
alrr]aparoM 3aAaqr4. noM],rMo rleneBoii annaparypu o6u.rxo npxcyrcrByer qenHil pflA
c,ryxe6nux clrcreM, Koropbre o6ecneqlraarcr AJrure;rbHoe {yHxuuouuporatue aflnapara
B ycJroBr.rrx KocMr,rqec[oro npocrpaHcrBa, 3To: crrcreMht oneproo6ecleveuua,

paAuaqlroHHoii 3aul.rrhr, ynpaBr,reHuq ABr-.rxeHreM, opxeHTarIfiu,TepMoperynxIur.i!

KocDrrrqecxlie
annapaTbr

Fapuurrurx
anIrapaTTap

O EHy 708-01 -21 Kara:ror AucqlrmrrrH rro o6pa3oBarerr,Hoii nporpauue. Zs4aulre nropoe
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fIA BK
PD UK

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



aBapl{fiHofo cflaceHr,Ir, IIocaAI(t1, ynpaBneHur, oTAe]reH[, oT Hoc[Tenr, pa3AeneH[, lI
crbrKoBKrr, 6oproaoro pa4uoxounrtexca, xu:ueo6ecre.reHt,r.a..

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 ofoffice systems which provide long functioning ofthe 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.

Space crafts

5 KfI TK 9unreri Nyiienepai No6a,ray Eyriuae 6ig,qiq erAe, aaevsiR Ka,rran 6enixrepinaeriaeii, CAD-xyfienepi auprya,r4u 3D Eoprrsrx rapLrulaEl(
fI,4 KB
PD EC

yuiu CAD Kypa"rnapbr

CAD rHcrpyMeHrrr gnr
IIpOeKTXpOBaHn' CXCTeM Ha 'lHrre

CAD tools for design ofsystems
on the chip

xe{icririrrle aep6ec xovnrorepae ouir'l4epAi xacayra uyuriulix 6epe4i. MyHqaii CAD-
xyiie,repait accopruuenri xerrilirri xeq 6o,rrrn xe,reai. Earaaprava,rurx oHiu4ep
uurepQeiicrirt brRraiirhrr'rbrrbr, r<ypae,ri 6errepai xage Kon Aertrei:i,,ri xuHa(rapMeH
Nyrvuc icrey xe:iuAe, corraaii-a( qepexrepAi aiirrp6acrayAu{ eprypli r[opuarraprrra
KOJ'rAay KOpCeTyMeH CUraTTiUraAbr.

CeroAHr s Hauefi c'rpaHe, KaI( ,t Bo BceM uupe, rce 6o,'ruuee pacnpocrpaueuue lonyqarcT
CAD-cucreuer, fio3BoJr-{rcuue npoexrxpoBarh v3aeryfl Ha nepcoHrlnbHoM KoMrrhrorepe B

BrIpryanbHoM 3D-npocrpaucrne. Accoprulrenr raxux CAD-clcreu AocraroqHo rxupox.
flporpauuuue npoayKThr orr'rrrqruorc, yAo6crBoM nrrrepQefica, flpor,t3BornreJrbHocrbro
npfl pa6ore co cJroxHbrMx rroBepxHocrrMr,l I{ MtoroypoBHeBhrMu c6opraul, a raxxe
noAAepxKoii pa:rrvuux rlopuaroB o6MeHa AaHHst[{u.

pa.qxo-annapaTypaH6ll I

MLlxpOTO.jI(lllH/151

KYprrJrf6l]rapbnrLr(
reurerrjli
MXHUaTrcpll3aUUrCL,l

KoMflreKcHa,
MUHra'rlopll3aU q

MI,tkpoaoJtHoBEIx
ycrpojicrB 6op1'oBoi
kocMI-l,reckoU
paJlxoannapaT yp6r

Integrated
miniaturization of
microwave spaceborne
radio equipment

2 ceMecrp / 2 ceMeclp / Scmester 2
Taru(a OOHbIHUIA KOMIlOHETTTE / I(olrnogegrur no arr6o /o tionalCom onents

6 BN TK
E,q KB
BD EC

fapurur arflaparrapbrHbrr{
op6urarbr( (o3raJlbtcLrH ecerrrey
yuriu 6argap,'ran a,r u 6
KaMTaMacbr3 eTy

llporpavuuoe o6ecnevenue A.n.r

pacvera op6uranrxoro aBrrxeHr,r,
KOCMUqeCKOTO a[napaTa

5 llangi o4yqrrrl Ma(carhr: Mar{crpaHTTapAbr rapbrrx annaparrapunurq op6uralu6
(o3ranbrcbtH ecetrreyAe (oJrAaHblJIarHn 6ar.aap,ralralu( (aMTaMacht3 eryMeH TaHr,rcrr,rpy.
flouaep.ai :eprrey.qi4 Ma(carbr: MarucrpaHTTapabr 6a,uucruxaatrK-uaBrrauu{nbr(
Konaayabrrt rporpaMMiurbrr( (aMraMacbr3 eryiveu ureuri,rerin viuAerrep rypanbr 6iniMiH
(arblrrracrr,rpyJ (or'rAaHbtJ,larbrH KoopArrHaranr,r( xyiienep xaHe epxiu raparsr,rarrru
6arqapn211315;4 nuMTaMacbt3 ery.

B xoge a:yveuur ,{aHHofi y.ie6Hoii ArrcuulJu-tHbt Marr.rcrpaHTbr o3Ha(aMJ'rraaDTc, c
lpofpaMMHbrMn o6ecfle'{eH}lxMr, r(oroprJe rrcfionh3yrorc, npfl pac,rere op6ura,rtnoro

tl nreri xyiienepai
xo6anay yuiH CAD
l(YpaqIap6l

CAD xllc'rpyMeHrbl rn,
npoeKTupoBaH11, cacTcM

O EHy 708-01-21 Kara,ror .qncqr.rnnrrH no o6pa3oBarenbHoit nporpauue. Z:4auue n.ropoe
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Today in our country, as in the rest of the world, CAD systerns are becoming increasingly
popular, allowing you to design products on a personal computer in a yi(ual 3D space.
The assortment of such CAD-systems is wide enough. Software products are characterized
by the convenience of the interface, performance when working with complex surfaces
and multilevel assemblies, as well as support for various data exchange formats.



Software for calculation of the
orbital moYement of spacecraft

AB[xeHr.it KocM[qecK[x annaparoB. 3a.{a.ur u:y.reuru yve6uo 4ucqun,ruuu:
coopMxpoBarL y MarrrcrpaEToB 3HaH[t o 3aAaqax, peuaeMbrx [porpaMMHbrMI
o6ecnegeHurMr-i 6a.t,tucrlxo-nasurauuoHHoro o6ecre,ieHr.rr, rcrrolrb3yeMbrx crrcreMax
xoopArHar tr cBo6oAHo pacnpocrpaHr{eMbrx nporpaMMHhrx o6ecne,leHu{x.

The objectives of studying the academic discipline: to familiarize the undergraduates with
the software that is used in the calculation ofthe orbital motion ofspacecraft.
The objectives ofthe study ofthe discipline: to form the master students knowledge ofthe
tasks solved by the software of ballistic-navigation support, the coordinate systems used
and freely distributed software.

CAD tools tbr design o
systems on the ohip

Ha qune

bll.lK
EA KB
BD EC

MexarpoH,lbr( xoHe
po6ororexHuxanbr(
KypbrJ,rfbrrapnbr{ :'rexrp,lrix,
rr,4pao,r u xalu 4 xerexrepi

S,rexrpuuecxle, rrrapaB,ruqecKxe
npxBoabr MexaTpoHHhrx tl
po6ororexHuvecxtx ycrpoiicrB.

Electric, hydraulic drives of
mechatronic and robotic devices

5 3rerrp,,tin xaHe ruapaBnrKarbt( xerexrep MexaHlrr{;urbr11 SHeprxrMex xy3ere
acbrpbrnarhrH TexHor,roruxlrbr( xexe eH4ipic-rix npouecrepaiu ueriri 6o,rrrn ra6st,laAlr.
Herirri crnarravarapbr. aprbrKrxhtnbrKTaphr MeH xevui,rixrepi xe,rripilreu. Nerer
rolrloueurrepiuiq xyulrc npuuuuli ryciHgipileai. 3,rexrplix xeHe ruApaBnltxanht(
KolraJr rxblrrneH opbrH,qilnat brH Qyuxuar,rapaulu a,ryar ryp,ri,riri ueu xypletri,rir i.
o,rapAr,r MexalIrKa xyiie,,repirige roraarry. Arurrr xyiieacpge 6acrapyalr 6acrapy. Eacray
xaue reNeyAi aarouar-ru 6ac4apy. )l{a6brK xyiie,'repae aorouarru 6acrapy

Slexrprvecxuil r rugpauuvecxuit nplBoabl rBJlf,rorcq ocHoBofi TexHororflqec(ux ll
Ilpou3BoAcrBeHHhrx npoueccoB, Koropbre peanu3ytorcx 3a cqer MexaHxgecKoi sHepfx .

flpuaoarrcr ocHoBHhre xapaxTepncrlrxt'r, AocrouHcrBa u Hetocrarfiu, o6rncnxercn
npuuutn pa6oru KoMrroHeHToB npxBoAoB. Muoroo6parue n cJ'roxHocrb Bbt rroJ.rlreMbrx
3neKTpuqecrrM x r[ApaBJlxqecxHM npxBoAoM OyHKuxi, ucnorb3oBauue ux B

MexarpoHHbrx cucreMax. ynpaBneHxe [pxBoAoM B pa3oMXHyrbrx cr4creMax.
Aerouaruqecxoe ylpaBneHxe nycKoM u ropMoxeurieM. Asrouaruqecroe ynpaBneHue
npuBo,[oM B 3aMKHyThrx cllcTeMax.

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 ofthe 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.

IIJf A 6oprrrrx Nyiic,repi

On-board systems of
small spacccrall

cl{c t c}lLtEoproBLre
MKA

)l(OO rorrruoseuri / BY3ogcr[fi xounoseur / Universi ty componcnt
Yrua{ annaparrapuuu4
,{uarHocrllxacbr xere recri,reuyi

,{aarnocruxa r recrrrpoBaHr-re
JIeTaTeJrLHbrX aIInapaToB

5 Xyuurc 6apucuuga aBr{aqxrJrbr( (y?hrnbrMAapAhrr{ MareplaJraapbr Hbtr( uiser-(y,rxur.
Mara axay,ru 6o,ruexrep.ai r[r:uxa,rrr4 ra,raay. Oye xelreciai4 acnanrbtK
ararHocrr.rKacbr. Onepaquurr4 yarur 6oiiuuura napauerp,repin o:repry uo4e,ri.
Y,rri,repain 6apa6ap,rrrruu rercepiui:. Yuaxruq xaii-KyfiiH rargay ueri:inge

ueuriu,uepAi (anbrnracrbrpy. Mafi,rap4a|hr (ocnarapAr,tHAUafHOCTtIKaJIht(

tllfA 6op, rhr( xyrenepi

O EHy 708-01-21 Kara,ror .qllcqxrrJrrrH rro o6pa3oBarerbHoit nporpaMMe. tr4:gauue oropoe

8 KII XOOK
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PD UK



Aircraft diagnostics and testing
KoH(eHTpaunrchlH aHhr(Tay rexHoror[f,cr,rHhrq epexurerirrepi. Crrnax Mail,,rapbrHbru
uaruxe,repi 6oiirrsua auarHocrlrr(rurbrK ureuiu4ep Ka6bI,'laay. YuaKrbrt1 6y:tr,ryu. Oye
reuerepiHirl aKayrapbrH aHH(rayabrH ,[ua rHocr]l xill btK aaicrepi ueu Kyparaapbl. Oye
xeue,repine ea4uu xe,rripy reyexe,rin 6ara,ray. Oye reueciHi4 xouloueurrepiu 6y:6aii-
aK chrHay.

Iloae4euue Marep14iuroB aBuauaoHHbrx KoHcrpyxurrii lpu pa6ore. Meranro0fl3urecKui'i
aHtura3 ae+eKTHbrx 4era-nefi. IZrrcrpyueHTeLJrhHa, AaaroocrlrKa JIA. Mole,ru rr3MeHeHufl
lapaMerpoB no napa6orxe, flpoaepxa aAer(BarHocrr MoAe,,reil. @opMxpoBaHxe
nrrarHocl{qecxrx peueHlii no pe3yJ,rhraraM asa,rr:a voAe,leil cocrornur ,rlA.
Oco6esHocru rexHo,'rorrii onpe.{erenr.r, KoHueHrpaqlii npuveceii B MacJrax. flpururue

ct{cteNILlBoproBr,re

MKA

ArrarHocruqecI(rx perrleHIIii [o pe3ynbraraM TecrupoBaHrf uace,t. Heuclpaarrocrn
rutanepa. [uaruocrrlqecKr.re MeroAbr x cpeAcrBa taerrrt0txauuu HexcnpaBHocrei:i
nnaHepa. OueHI(a creneHl-.r oracHocru [oBpexAeHui IInaHepa. Hepa3pyuaroUIuii
KoHTpoJ'rs 3reMeHToo xoucrpyxuuu JIA Merogrr u cpegctra Hepa3pyuarcuero KoHTponr.
Behavior of materials of aviation structures at work. Metal Physical Analysis of defective
pafts. 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 modeis 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 laults 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

ay 6ofir,ruura rounoHerrrep / I(ourrou enrrr uo a116opy / OptionalCom potrentsTarta
9 KN TK

NA KB
PD EC

Lllaruru rapuu annaparrapbrH
6acrapy xyiie,repi

Cucrelru ylpao,reuar MaJ'rhrx

KOCMIIqeCKIIX aIIItapaToB

5 Fapsturrrt4 artflaparrap.{brrI aBToMarraHlbrpbrJtrat 6acrapy xyiieci rapuru.lrtrx
annaparrapahrr{ (fA) 4o:rarrrcrrn aBroMarraHAbrpbrr,lrax 6acr<apy yuriu xep ycri xoHe
ayeAeri xou4rrprurap xrlbrHTbrrbr xaHe onapAht{ 6opnrrr< xypa,raapbrHbr( (a:rbrlrbr
xyMbrcbrH KaMraMacbr3 ery. Or xep 6eri (XEEX) xaHe 6oprrur (66)() 6ac(apy
xyiie,repineu rypanbr. )I(EE)I( 6axu,ray 6arAap,raMarapbtH (aJrbrnracrbrpaabr xeHe
o,'IapAbI EEX-He erri:eai, rapuru afl[aparbrH TereMerpu, MeH fA xaraaiitrH 6aratayta
reri:aerreu 6acxapy rouauqa,rapbrH rlblrapaabr, oHbrrl (o3riurbrchtH 6o,rNay yuin
op6uraxuu rapauerp,'lepiH o,ruleiiAi. EE)K-Ae euri:lilren 6arlap,rauara ceiixec
raphlllrrbl( anfiaparrapAbr( 6oprrrtK xa64rrruH 6ac(apaAbt, aBTorroMAbr pexuuae fA
xa6grr6rapuu aaroMarrbr 6a(buray xaxe ourr 6acrapyArr (aurauacu: ereAi.

Aarolraru:rpoaaHHa, crrcreMa y[paBJreHx, KocM14rrect<rMr.r afl[aparaMx,coBoKynHocrb
Ha3eMabrx lr 6oproBLlx cpeAcrB anr aBToMaru3lpoBaHHoro yflpaBneHr{t aBr-.rxeHueM
KocMrlqecKfix afirraparoB (KA) u o6eclevenfl, HopMaJrr,Hot'o tfyxxunottpoaauur ux
6opronoro o6opyaoBaHx-q. Cocrorr u3 Ha3eMr{oro (HKV) u 6opronoro (BKV)

ylpasreHHr. HKV rfoprrrrpyer nporpaMMbr ynpaBneHr.r, tr BBoAIT r.rx B EKy,KOMIIJ'ICXCOB

MexarpoH;'t6rK
po60ro'rexHx(anLrK
KYpLrnabrnaplLrH
xexrprin.
ruapaB,rluKalrrbrK

xeTek'repi

3rempulecrue.
arrapaBnu.recK!Ie
nPHBOT'ILI MCxaIPOIIIILIx
u po6ototexttrrecxux

it(OIIg
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Control system of small
spacecraft



Fapuurrr,rK afiflaparrapabrH aBToMarraHtrbrpr,rJrraH 6aqcapy xyileci rapbrrurbrK
annaparrapabrrl (fA) xo:raarrcuH aBToMarraHAbrpltJrau 6ac4apy yuiu Ncp ycri )KaHe

aye4eri 4ougrrprurrap xxbraThrrhr xeHe onapabr( 6oprru4 xypalgapbrubtq (arhlnrbr
xyMLrchrH (aMraMacu3 ery. O,r xep 6eri (XEEX) xeHe 6oprrux (EEX) 6ac(apy
xyfie,repiueu rypaALr. XEEX 6anrrray baraaplitMarraphrg (iuLrrrracrhrpa,{Er xeHe

ycTpoHcTB.

o,rapau EEX-ue euri:eai, raprrur annaparbrH reneMerpr.rx uet FA xaraaiirru 6ara,rayra
ueri:le,treu 6acxapy rouaxgalapHH rubrlapatrbr, oHbrr{ (o3rarbrcbrH 6o,rxay yurirr
op6urauuq napauerp,repiH e,rrueiiai. EEX-ae etriri,rreu 6araap,ravara caiircc
rapbnxrbr( alfiaparrapAblrl 6oprrrr4 xa6grrruH 6acrapaau, aBToHoMAbr pexxMAe fA
xa6qulraprru arrovarrrr 6a4u,ray xaue ouu 6acxapyArr (aMraNlacrrs ereAi.
Arrovaru:upoeanuaq crcreMa ylpaBneHx, KocMlrrlecKHMIl attraparaMr!coBoKynHocrb
Ha3eMrrhrx u 6oproorrx cpercrB AJu aBToMaru3xpoBaHHoro ynpaB.lreux, ABuxeHr.reM
lcocMrltrecKrx annaparoB (KA) u o6ecne.reHx, HopMarbrroro Qyuxuuouuporanur ux
6oproaoro o6opyAoeaurr. Cocrour u: Ha3eMHoro (HKV) r 6oproeoro (BKV)
KoMrrreKcoB yrrpaBneHUr. HKY rloprurpyer nporpaMMbt ynpaBreltx, x BBoaxr nx B EKy,
BhrAaeT xoMaHlbr ynpaBneHu, Ha ocHoBe reJreMerpr'{ecxoro KoHTpoJ,tfl rJ oueHKr.l
cocroflHli, KA, r:ueprer napaMerpbt ero op6uru An, fiporHo3HpoBaHru efo aBrlxeHrlr.
EKV yrpas,rrer 6oproaoil annaparypoii KA a cooraercrsuu c BBeAdHHoi:i nporpaMMoii,
o6ea[Ie.rxBaer aBToMarxqecKrii KoHTponb antraparypbr KA u ynpaaleuue erc a
aBTOIToMHOM peXlIMe.

l0 KN TK
fIA KB
PD EC

Mexarpor4u,
po6ororexHriKa,lhr( xyfienepli
Moaenaey

Modeling of mechatronic, robotic
systems

5 (a:ipri :auaHru ttypa,raap MeH a(naparrlr( TexnonornrlrapAbt naiiaanaHa orhtpblr,
MexarpoHx(a xaue po6ororexruxa yurig rypa:raap uer xyfienepAi Kypy canacbrHAarhr
xo6a,ray xaue rexHor,lorrrrJrbt( xyMbrcrapra apna,rrau 6iripyrui,repai aairrHaay.
Bo,riHren rapaverp,repi 6ap uoae,rraey xyie,repiuit1 ueri:lri epexure,rixrepi. Ke4icrixrix
vexasu:uAepAiH xllHeMarrKacbr. [uuaunxa,rtr6 xyiie,,repni uo4eluqey4i4 cauaurK
aaicrepi.,{ruauuxa,rrrx xyiie,repli MoAenhAeyAi( cararrr aaicrepi. Oaicrepi veH
Kypa",rnapbr aBroMarraHAhrpbrJrraH xyiie,rix voAelrAey. EacKapy xyiie,repiu vo4e,rupey.

flo4rororxa B6tnycxHxKoB K npoet{THo-TexHoJ'rorrqecKoii AerreJrbHocrll B 06,,racrx
co3AaHx, cpeAcrB r,r clrcreM MexarpoHxr(x lr po6ororexuurl c xcnorrb3oBaHUeM
coBpeMeHHbrx [HcrpyMeHTaJ,rr,Hhrx cpeAcrB rr nx$opvauuonaux rexHororuii. OcHosHrre
oco6eHHocr[ MoAenr]poBaH rr cucreM c pacflpeAe]'reHHbrMtr napaMerpaMr,t. Kauellaruxa
rpocrpaHcrBeHHbrx MexaHr.r3MoB. t{ucreHHbre MeroAr,r MoAenupoBanm ArHaMuqecxt,lx
cucreM. q[c,'IeHHbre MeroAr,r MoAer'rHpoBaHm ArrHaM[qecKr.rx ctrcreM, Mero,u.rr u

qrrnreIi xyFenepli
xo6a,ray yuriu CAD
(Ypa,'IIap LI

CAD rncrpylrea'rst rrr
IlpOe(TltpOAaHU' CUCTCI{

fla qrne
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Bbr.{aeT KoMaHAhr y[paBneHn, Ha ocHoBe reJreMerplqecxoro KoHTpoff r,l oueHK]r
cocrorHu, KA, r.nlreprer [apaMerpbt ero op6urbr An-{ flporuo3xpoBaH[r efo AarlxeHllr.
6KY ynpaa,rrer 6oproooii annaparypofi KA g coorsercrgutr c BBeAeHHoii nporpaMMoii,
o6ecne,r[saer aBToMaru.recKr-rfi xoHTponb arllaparypbr KA u yrpaa,reaue erc a

aBTOHOMHOM peX[.IMe.

EIectric, hydraulic drives
of mechatronic and
robotic devices

Moac,rupooauue Mcxarpotrrrbrx,
po6o rorexttu,tecxux clcrev



cpeacTBa
aBToMarLI3l-lpoBauHoro MoIeJIt{poBaHr{ clrcreM. l4rrlurauuoguoe MoAeJrr-rpoBaur.re c}rcreM
ynpaBneHrfi.

Preparing graduates for design and technological activities in the field ofcreating tools and
systems for mechatronics and robotics using modem 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
ofcontrol systems.

CAD tools lor design ol'
syslenls on the chip

3cenecrp /3ceMecrp / Semester
XOO xounouesri / By3oBcK[ff xor,ruoseur / Universit onentcom

lt KtI XOOK
NA BK
PD UK

Texipx6e"rep,qi xocnapray
uoaeruepives saicrepi

Moaelr n Mero1llr rrraHrpoBaur.l,
3t(cnepnMeHToB

5 3xcnepuueurri xocnapnay.4btr{ ueri:ri 6arurraptr 3KcnepuMeHTarabr xocnapnapabr
xacay. narrnir cananapnht. uoae,rulepai cxHte3ae). tKCflep NteHTan.qbr rlivai,rir nerr
uo4e,rrAir caraurr 6araaay yuiH Heri3ri rypa,r 6o,run ra6tr,ratru. Ocuran 6aii-nauucrrr
rbrnbrMo 3eprreyrepai xeae oHurtl taruxe;repiu ra,r4ay,6olxay xeHe 6ara,tay, nenAir
caranapAhr peciu4ey 4ar4u,rapbtH AaMbrry. Mareuaruxa,luK crarrcrtrKa alnaparbrHbrt1
xor o,rureuli,riri ueu orrepriurrini, {aKTopnbrt{, arrclepcx, xoHe perpeccx-qnbr( Tanaay,
cu3srKtu euec 6ara,ray aHbI(TaJlaabt.

OcuosHrre Ha[paBJreHr-.r, nJlallpoBaHru fKcnepaMeHTa , 6a:osHi uHcrpyMeHTapuii
pa3pa6orxu nnaHoB 3xcnep[MeHToB, ctrHTe3a MoAe,rei rlpeAMerHrrx o6,ractefi, oqerxu
aQQerruaHocrr 3Kc[epr.iMeHToB t,l KaqecrBa l.roAeneii. B cBr3t c 3TlM pa3BxBarcTc,
HaabrKr.r aHaJII-,l3a HayqHoro rrccJleaoBaHurr [I ero pe3ylbTaToB, nporHo3upoBaHu, u
oueHxu, r$opuaaa3aufl!t [peAMerHbrx o6,racrefi. PacKphrBaerc, t\.tHoroacfleKTHocrb r-.1

BapHar[BHocrr, aflrapara MareMarrl,{ecxotr crarficrfiKu, $axropuoro, Aucnepcr,toHHoro tr
perpeccxoHHoro aHar[3a, HenIlHefi Horo oqeHuBaHur.

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.

YtIIax
aInapaTTapbrHblH

ATAfHOCTI]KACLI )I(EHC

recrineHyi

,(uarxocrlrxa
TecTupoBaHre
JI CTATE]'I b H bI X

arraparoB

Aircraft diagnostics
and testing

lt

l2 KTI )KOOK
fIA BK
PD UK

Fapuur c,LracLruAarbr
Kecinop6rHAapnbrr{ pecypcrapbtH
3aMaHayx xocnapnay xsHe

5 FA-suq xone rapbru canacHHht{ xHHoBauHrnhr( AaMylr yuia, xyuucrurq nporpeccini4
rypatcru ece6iu ycral (aHa (oiiMai1, riMnopr aJrMacrhrpy yuir nepclexrtaa,rrr4
HHHoBaqxf,rlapAbr xaue uyr'lxixAixrepAi i3Aecripy FaHa eMec, coHAail-a( uHAycTpxrAarbt

Texgura,aalu rgr"tutvu-
ct'l6tMA6t AeXfl O,lOf UrJlap

Models and methods of planning of
experiments
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CoapeueHuoe
ynpaBreHue
npeAnpxflrflii
oTpacrllr

ItJ'taHupoBaHxe LI

pecypcaMx
KocMugecxoii

Modern planning and resource
management of the enterprises of
space industry

6acxapy ep6ip xsciropunnuq 6o,rilruelepisAe aJrhrHraH 6ap,ru6 arnaparrbrr{ ya(brrLrJlbr
xa(apybr MaI{bI3Abr. Eac(apy acnexri,repin:eprrey 6i:re xa(a TociJrAep[i ryxbtpbrMAarI,
3brMr,rpaHAr,r(-rapbrurrbr( canaaa xo6alapau 6ac(apyaht o(raiiraHAbrpy y[riH
yclrHbrcrapAr,r ycrruyra uyuxinlix 6epeai, 6yl 6acurlrrrrtr4 ua:aprru 6ipxarap
Qaxrop,rapra 6arurray ra ruic.

!4r unnoraquonnoro pa3Br.rrx, paKerHo-xocMrrqecKoii orpacrH BaxHbrM ,Bjrrerc, He
Tor'rhKo nocrorHHhri:i y,reT xola BhrrorHeHfl.rr pa6or, loucx repcflexruBHbrx lruHoBa(rii u
Bo3MoxHocreii t{Mrropro3aMeueHr'rr, Ho r.r cBoeBpeMeHHoe 06HoBJreHHe Bcex Br,tloB
ruQopvaurr, no,ryvaevoii Briyrpx noApa3Aenexufi xaxtroro orAelrbHoro npeatrpnrrxfl
orpac,ru. 14cc,,reAoBaH[Ie acrre(Tor yrrpaBnenl-tt [o3BoJr.rrer cQopuy,rupoaara aoaure

HayKoeMI(xe fexto,,lof ku
a Tcxt,tt(c

rroaxoar,r lt npelnoxlrTb peKoMeHAauxfl no onTxMu3aquu ynpaBneHx, npoexraMu B

paKerHo-xocMHqecKoii orpacnfl, 3aKJrroqarcuIIIec, s seo6xoAu[4ocru aKqeHTxpoBaHx,
BHrrMaHul MeHeaxMeHTa Ha pflAe (DaKTopoB.

For the innovative development ofthe rocket and space industry, it is imporlant not only to
keep a constant account ofthe progress ofwork, the search for promising innovations and
opportunities for import substitution, but also timely updating ofall types ofinformation,
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 offactors

High technology
engineering

tn

Taruta 6oiisrnura KoMrroEerrre / I(oMnofleursr uo aur6o to tionalCom onents
l3 KTI TK

IIA KB
PD EC

Ctryruux xyi'ie,repin4e cauau6
cur"Hanabr 0EAey

Ilutltporar o6pa6orra curHzuroB
Ha ct]yTHHKOBbIX ClrcTeMaX

Digital processing of signals on
satellite systems

6 Cursa,rAap.qut caH,[ril( g44ey - caHAbr( KoMI]hrcTeplir texroloruruhr KonaaHhtn caHAbr(
clicrep seri:iuae cllrnallnap.qlr eruey racini. Xep rypa,ru a(napar cnyrHlrKrepAcH!
eAerre, caHrbr( cyperrep rypinae xene4i. Eyl coH.{ail-aK (attrbrKrhrK aaicrepait
epexrueriri 6onsrr ra6u,raau. Kecxinaepai xepAi oruey KoMnLrorepae xy3ere
acHpLIJIaAbr; ra:ipri xe:Ae can.qer( xecxiuAi €{!ey - eH KapKblH.abt AaMbr[ (eJ,re xar(aH
a(flapar"rbrK rexHonorl.rrrap.abrt1 6ipi xaHe po6ororexHaxa, uo,rurpa$ur, MeauunHa,

Quruxa,rux uarepua,r4ap xeue r.6.

IluSpoaaa o6pa6oorxa crrHluroB sro cnoco6tr o6pa6orxrr crrrHar'roB Ha ocHoBe
qLIcJIeHHLIx MeroAoB c HcloJ'rb3oBaHu€M qa$poaoi Bbrqrc,,rurerbHoii TexHhxtr.
I,Iur[opuaqur o 3eMne nocrynaer co cnyrullxoB, t<aK rrpaBxno, e allae uur[poaurx
u3o6paxeHxii. 3ro raxxe xapaKTepHa, qepra rxcraHrlr.roHHbrx MeroaoB. Ha:eMHa.s
o6pa6orxa u:o6paxeHxii flpoBoAllrc, Ha 3E}M; B Hacroruee BpeM, rlu$posar o6pa6orra
x3o6paxeHxii orHocllrc, x .racfly Halr6onee A[HaMr.rqHo pa3BtrBaroq[xc,
uurfopuauuonuux rexso,rortll t-t Haxoaxr np[MeHeHHe a po6ororexnrxe, flonafpa&nn,
Me.[truuHe, r[urruecxou Marep[anoBeAeHLt]-{ }l r. A.

Mexarpoultur,
po6oro'rexHuKa,'lt,t(
xyfierep.qi uonerutey

Moaexr-rpoBaH e

MexaTpoHHLrx,
po6oto'rexHriqcckrx
c[cTeM
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Digital processing ofsignals is a way ofsignal processing based on numerical methods
using digital computer technology. lnformation about the Earth comes flom satellites,
usually in the form ofdigital 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 ofthe most dynamically developing information technologies and finds application in
robotics, polygraphy, medicine, physical materials science, etc.

oi
robotic

t4 KII TK
TII KI]
PD EC

Xepycri xa6ruraayubr-raparyurbr
cerMeHTri fiaiiAanaHy

3xcn,ryaraqur

6 <Xepae xa6ura,layrxhr-Taparyur6r ceruesris naiiaanaHy) Kypcbt fTxT MaMaHAbrrflaphr
yuin Heri:ri 6o,rrrn ra6lrla4u, on rapbrulrbrK annaparrapArr{ 6a(btray, 6aiinaHbrc xeHe
6aoiapy xyiie,repis 6i,rerin reg4epti r<ocnaraH,[a, 6apnht( lerraepai urepyaiu
Toxipfi6e,,riK xeHe reoprr,rux ueri:i 6olun ra6lr:ra.[rr. Ileuniq ua:uyurrr 6i,ry 6olaurax

Texipu6e,repai
xocnapnay uo,le,rslepi
lres o.licrepi

npxeMo-[epeaaroulcfo cef MeHTa

Exploitation of ground send-
receive segment

MaMaHHbll rapbru alnaparrapbtHbrri eq xeq rapanraH greKTpoHAhr xa6grr4rapsr rypa,rur
oHArplc xeHe rbrnhr\4x lepneynep.[e KonaaHyFa uytrxiruix 6epeai.

Kypc <3xcl,ryaraqur Ha3eMHoro npDeMHo-nepeAatouero cerMeHTa) rBlucrcr oafl 11M r.l3

6a:osrrx a,'rr c[euua,'rbHocreil KTuT, cnyxxr [paKTu,{ecxoii rj reoper}r,recKoii ocHoBoii
Arl ocBoeatr, acex 6e: lcx,rrcqenu-r nporfulupyloutux Ar.rcqxflnnH, rAe npuMeHrrorcrr
3Haurle c[creM na6,rrogeuua, cafl3fl x ylpaBneHH, KocMfiqecxrrMu nerarerbHLtMu
annaparaMr. 3naune uareplla,ta Arlcqrl[Jr[Hhr no:ro,rur 6yAyu]eMy crreux;uficry
fiprrMeHrrh B npou3BoacrBe H HafrHr,rx [ccneaoBaHu_{x cBeaeHru o uau6o,tee
pacnpocrpaHeHHoii 3,'reKrpoHHoii arllaparype KA.

The course "Operation ofthe terrestrial receiving and transmitting segment" is one ofthe
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 ofspacecraft.

More;ra u
rr,raH poBdllt,r,l

)KC0epxMern olr

Models and mcthods of
planning of experimcnts

NtCfOll,l

l5 KIII'K
I tA Krl
PI) EC]

Muxpororrrpo,r,replep Nene
rcxipu5e,rix po6ororexHUKa

Muxpoxorrrpo,r,repsr u

fl paKTrqecKax po6olor exuuxa

Microcontrolleff and practical
robotics

6 Muxpoxorrpo,rnepai{ (ypbrnbr\4abr( yiibrMAacrbrphrrybr xxK, ROM xeHe
perucrprepai yilhrMAacrbrpy, Mr.rKpoKoHrporJrepriq ripic-usrrsrc noprrapbr. Cepurr,rrr4
nopru, 6ac4apy perrcrpi, y:y xyfieci, csrprxur xatr[eH xy,\thtc icrey. 8051 or6acrrxu{
MxKpoKoHTponJrep xoMaHAaJrht( xyi:ieci uuxpoxoxrpo,r,rep ueri:iHge ecelreyiuri
6acKapy -qApocrrH xacay xoHe oHbr rexurrr(aJrbr( (ypbrJrrbrrrapra apnamau 6acxapy
xyiierepin 4ypy yuiu naiiAa,'raHy. Po6orrapaur MaxpoKoHTponnepJ,repre ueri:4e,rreu
6araap,rauaray a,rroprrrMAepi.

CrpyxrypHar opraHrr3arlu, Mrrrqoxogrponnepa Oprant:auur O3y, fl3y fi perucrpoB,
noproB BBoAa BbraoAa Mr-rxporoH'rponJrepa. floc:re4oaatelutrrii [opr, perucrp
ynpaBneH[rr, c[creMa npepbrBaHut, pa6ota c BHeuJHeii laurrrro. Cucrelra KoMaHA

pa6orxa str.ruc,rurenbHor-o ynpaBJ,rrtouero rapaMr.rKpoKoHTpoJUrepa ceMeficrBa 8051. Pa3

lioprrrrr rap6rtxrr,r(
pallxo-annapaTypaH6lIt
Mut(poTonKLtHALl

KYpLrnFr,rnapbrHLrrl
keuetL[i
M'IH}IATrcPI,I3AIIUJlCbI

KoMn,,lekclla,
M r,t H TIaTIOp IJ3aqrl,
MI (potsoJrHoBLIX

ycrpoiicTB 6opro8oi
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It
Modeling
mechatronic,
systems

Ita3eMHOrO



KOCMUTqCKOF

pa.uxoannaparypLl

Integrated
miniaturization of
miarowave spaceborne
radio equipment

Ha 6a3e MEKpoKoHTponnepa rl npuMeHeHfit ero Ans co3laHlrt cxcreM yflpaB]teHltfl

TexHlrqecxuM[ ycTpoficTBaMr.r. flporpaMMnpoBaHHe aJlropxrMoB pa6oTbl poooToB Ha

ocHoBe MrrxpoxoHTponnepoB.

Structural organization of the microcontroller Organization of RAM, ROM and registers,
input-output pons of the microcontroller. Serial pon, conlrol register, interrupt system,
work with extemal memory. The command system of a microcontroller of the 8051

family. Development ofa computational control core based on a microcontroller and using

it to create control systems for technical devices. Programming algorithms for robots based

on microcontrollers.

FapHU carac 6r r r..,Iarbl

Kacinop6rH.aap,(Errt
pecypcrapHH 3aMaHayu

xocnapnay xoHe
6acKapy

CoBpeMeuHoe

nnaHupoBaHxe 1.1

ynpaBlrerrxe pecypcaMu
npe,'lnpHrTxi
kocMxqeckofi orpacnh

l6 KII IK
IIAKB
PD EC

lpoexrflpoBaHrze ycrpoi:icrB
uexarpoxuxu a po6ororexHfi Krr

Design of Mechatronics and
Robotics devices

KYpLrnfLrcl,Ilr

-N-exarporraxa

po6ororexxuxa
xo6a,ray

6 Oueprecinrir po6ororexunxaruK xyfie,repai xeue ouaipicrix po6or-rapau (onaaHarbrH

rexHorrorurJrbr( xyierepai xo6aray npuuurnrepi uen xe3e{aepi; - a[3afiHAarbt
or{rafinaanHpy aaici; - xo6a.ray epexueliri MeH x.urrIbI xo6a,ray a,rroptrriviriu r<ypatrstl

or<y yp.uicixae KoJIAaHbuIarhIH xa:ipri CAD I CAE / CAM xyie,repixi4 MaKcarbr MeH

cxIIaTTaManapH.

flpr-rHuxnbr x 3Ta[br flpoeKTr.rpoBaHm IIpoH3BoAcraeunux po6ott:t-tpoBaHHLIx cllcreM u

TexHororrrqecxflx xoMnr'rexcoB c nprMeHeHHeM npouuru,renxrrx po6otos; Merotrbl

onTI-IMI{3arlXl.r IIpIl [poeKTrrpoBaHnlr; - cocTaB TexHrqecxol'o 3a4aHldt Ha

npoeKTrpoBaHfie r.r o6ulnfi a,rroprru npoeKTlrpoBaHflfl; Ha3HaqeHue x xapaKTepLrcrt-rto-{

Ecrronb3yeMblx B npouecce o6yvexua coBpeMeHHbrx c crem 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 modem CAD / CAE / CAM systems used in the learning process.

(fapbrurrbr4 TexHr.rKa xeHe rexHonorurnap) Ka<fe4pa orupucslHAa Kapacrblpbu.qbl xoHe 6eririnai
PaccuorpeHo Ir yrBepx,qeHo Ha 3ace,qaHulr Ka+eApbr (KocMuqecKa, TexHI{Ka I{ TexHonorrfi)
Considered and approved at the meeting of the department <Space technique and technologies>
Kyni/4araldate

AxMeros K.T.
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Modcm planning and
rosourcc managcmcnl of
the cntcrprises of spacc
industry
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