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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucrunmaa  «Dynamics

and Control of Space Systems»

BXOJUT B MPOrpaMmy

maructpatypsl «Data Science u KocMuYeckas HHXXEHepUs» 1o HampasieHuto 27.04.04
«YmpaBliecHHE B TEXHMYECKHUX CHCTEMax» M Hu3ydaercs B 3 cemectpe 2 Kypca. Jucrurmiauny
peanusyer JlemapTaMeHT MEXaHMKM U TPOIECCOB ympaBiieHUs. JUCUMIUIMHA COCTOUT U3 3
pasznenoB u 12 TeM M HampaBjeHa Ha u3ydeHue GyHAaAMEHTAIBHBIX OCHOB Of spacecraft orbital
maneuvering, methods for calculating and optimizing it, which characterize the stages of the
formation of competencies, and ensure achievement of the planned results of mastering the
educational program.
Ilenpro ocBoenust aucnMIUIMHBL siBisercst practical skills acquisition in solving design
problems of the motion of spacecraft and various orbital structures formation and calculation,
solving specific engineering problems connected with orbital launching and maneuvering,
applying mathematical modeling methods in solving the set tasks using modern software tools.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBoenune mucnuruimHbl «Dynamics and Control of Space Systems» nampaBieHo Ha
(dbopMupoBaHHEe y 00YYAIOMINXCS CICTYIOINUX KOMIIETEHIUH (YaCTH KOMIIETEHIU):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00y4arOWuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus o
(B paMKax JaHHOH THCUUTUIMHEI)
OIIK-2.1 3HaeT 0CHOBHBIE METO/IbI PELICHUS 3a/1a4 YIIPABJICHUS B
CrocobeH GpopMynupoBaTh
3AJ1a4H YIIDABIICHIS B TEXHUYECKHUX CHCTEMaX;;
yip OIIK-2.2 YMmeeT 000CHOBBIBATH METOMBI PEIICHUS 3a1a4
OIIK-2 TEXHUYECKHUX CHCTEMAaX U
YIpaBJICHUS B TEXHIYECKUX CHCTEMaX;;
000CHOBBIBATH METOJIBI UX
S OIIK-2.3 Bnageet MeTo/jaMu TIOCTAaHOBKH 3aja4 yIpaBJICHHsI B
P TEXHUUECKHUX CHCTEMaX;
OIIK-3.1 3HaeT OCHOBHBIE MMOAXO/IbI K PEIICHUIO 33134
YIpaBlIEHUS] B TEXHUYECKUX CUCTEMAX;;
Crioco0eH caMOCTOSITENBHO
OIIK-3.2 YMmeeT NpUMEHATh OCHOBHBIE TIOJXO/IBI Ha Oa3e
DEIIATH 3141 YIPABJICHIA B MOCTIEAHNX JOCTHKCHUN HAYKU M TEXHUKH K PEUISHHIO 3a/1a4
OIIK-3 TEXHHYECKHX CHCTeMax Ha 0aze Y p
. YIpaBlIEHUS] B TEXHUYECKUX CUCTEMAX;;
MOCJIETHUX TOCTHKCHUH HAYKH U
X HIKI OIIK-3.3 Bnaneer MmeTojaMu pelieHus 3a/1a4 YIIpaBJIeHUs B
TEXHUYECKHUX CHCTEMaX, OCHOBAHHBIX Ha TIOCICTHHUX JTOCTIKCHUIX
HAYKH U TEXHUKU;
OIIK-4.1 3HaeT OCHOBHBIE MATEMATUYECKHE METOIBI
MpUMEHSIEMBIe JUT OLleHKH 3()(pEeKTUBHOCTH Pe3yIbTATOB CHCTEM
Crroco0eH OCyIeCTBISATh OIICHKY p ULt ot b pesy
3(h(HEeKTHBHOCTH Pe3yIbTaTOB YUDABJICHIL,
OIIK-4 pesy OIIK-4.2 YMmeeT npuMeHsITh MATEMaTHIECKHUE METO/IbI JIJISl OTICHKH
pa3paboTKU CUCTEM yTPaBICHUS
3¢ (HEKTUBHOCTH Pe3yIbTaTOB CUCTEM YIIPABIEHUS;;
MaTeMaTHIYeCKUMH METOIaMU
OI1K-4.3 Bnageet MeTogamMu IJsl IPOBEACHUS OIICHKH
3G (HEKTUBHOCTH PE3yIbTATOB CUCTEM YIPABICHMUSI;
Crnoco6en nmpoBoauth matenTHbie |OIIK-5.1 3HaeT MeTOAbI M MOAXO/BI K TIPOBEACHHUIO MTATEHTHBIX
HCCIIeIOBaHMS, ONPEACIATH HCCIIeTOBaHUM, (POPMBI M METOBI TIPABOBOM OXpaHbI U 3alTUTHI
(hopMBbI 1 METOBI TIPABOBOI MIpaB Ha PE3yJIbTAThl HHTEJLIEKTYAJTbHOU e TEbHOCTH;;
OXpaHbl U 3aLIUTHI IIpaB Ha OIIK-5.2 YMeer pacniopsbKaTbes IpaBaMH Ha pe3yJIbTaTh
OIIK-5 Pe3yIbTaThl HHTEIUICKTYaTbHON |HHTEIUICKTYalbHOU IEATSIFHOCTH IS PEICHUS 3a1a4 B 00JIacTH
JESITEIbHOCTH, PACTIOPSDKATBCSA | Pa3BUTHS HAYKH, TEXHUKH U TEXHOJIOTHH;;
npaBamMu Ha Hux Ui pemienus  |OIIK-5.3 Biageet MeTonaMu U NOAX0AaMHU K POBEIEHUIO
3a/1a4 B pa3BUTHS HAyKW, TEXHUKU |[TATEHTHBIX UCCIIEIOBAaHUM, 3HA€T METO/IbI IPAaBOBOM OXpaHbl U
Y TEXHOJIOTUU 3alIMTHI IPAB HAa PE3yJIbTATHI HHTEIUICKTYaATbHOM NeSITeIbHOCTH;
CrnocoGeH OCyIIeCTBIATh OIIK-7.1 YMeert pa3pabaTbiBaTh U peaIu30BbIBaTh HAa IPaKTHKE
OIIK-7 000CHOBaHHBIHN BHIOOD, CXEMOTEXHUUYECKUE U CUCTEMOTEXHUUECKUE PEIICHUS 111 CUCTEM

pa3pabaThIBaTh M PEATN30BBIBATh

ABTOMATU3AINU U YIIPABJICHUA




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B pamMKax JaHHOW JAUCIMILIHHEI)

Ha MPAKTUKE CXECMOTCXHUYCCKUEC, OIIK-7.2 Ymeer pa3pa6aTI:IBaTI> arnmnapaTHo-nporpaMMHbIC

CHUCTEMOTEXHHUECKHE U peLIeHuUs U CUCTEM aBTOMAaTHU3allMHU U YIIPaBIEHUS;;
anmnapaTHO-MPOTrPaMMHEIE OIIK-7.3 Bnageet nmoaxoaamMu JIjsl OCyIIECTBICHHS
pelIeHUs ISl CUCTEM 000CHOBAHHOTO BBIOOpA M PeaM3alii Ha IPAKTUKE

aBTOMATHU3AIMH U YyIPABJICHUS |CXEMOTEXHUYECKHUX, CHCTEMOTEXHUYECKHUX U ammapaTHoO-
MIPOTPAMMHBIX PEIICHHUH AT CHCTEM aBTOMAaTH3aINA U
YIpaBJICHHUS;

OIIK-9.1 Brageet coBpeMeHHBIMA HH()OPMAITIOHHBIMHI
TEXHOJIOTHSIMU U TEXHHYECKHMH CPEICTBAMHU IJIsI IPOBEIICHUS
IKCIIEPHMEHTOB Ha NEHCTBYIOIMX 00BEKTaX;;

OI1K-9.2 Nmeet HaBBIKU pa3pabOTKH METOAWK U BOJTHEHHUS
IKCIIEPHMEHTOB Ha NEHCTBYIOIHMX 00BEKTaX;;

OIIK-9.3 MimeeT HaBbIKM pa3pabOTKN METOANKHU U BHITIOIHEHHUS
9KCIIEPUMEHTOB Ha JCHCTBYIONIMX 00BbEeKTax ¢ 00paboTKOi
PE3yJIBTaTOB NOCPEACTBOM HH(POPMAIIMOHHBIX TEXHOJIOTHH;

CriocobeH pazpabaTrIBaTh
METOJIMKH U BEHITIONHATh
9KCIIEPUMEHTHI Ha ACHCTBYIOLIHX

OIIK-9 00BeKTax ¢ 00pabOTKOM
pe3yJbTaToB Ha OCHOBE
nH(OPMALMOHHBIX TEXHOJIOTUH 1
TEXHHUYECKUX CPE/ICTB

I1K-2.1 3HaeT coBpeMEeHHbIE TEOPETUIECKUE U
IKCTIEPUMEHTAJIbHBIE METO/IbI, IPUMEHSEMBIE IS Pa3padOTKH
MaTeMaTUYECKUX MOJEIIeH HcCIeayeMbIX 0OBEKTOB U MIPOILIECCOB
npodeccHoHANBHOM NeATeNBHOCTH;;

[TK-2.2 Ymeer onpenensats 3¢ HEeKTUBHOCTH MPUMEHICMBIX

Cnoco0eH NpUMeHSTh
COBPEMEHHBIC TCOPETHUCCKHUE U
9KCHEPUMEHTAIBHBIE METO/IBI
pa3paboTKu MaTeMaTHIECKUX

IK-2 N METOJIOB AJIsI pa3pabOTKH MaTEMaTHIECKUX MOJEIICH HCCIeyeMbIX
MOJIeTIel HCCIIeyeMBIX 00BEKTOB
00BEKTOB M MPOLIECCOB;;
U TIPOIIECCOB B 001aCTH
[1K-2.3 Bnaneet cOBpeMEHHBIMHU TEOPETUUECKUMU U
YIpaBJIeHUS a9POKOCMUIECKIMHU
CHCTEMAMI 9KCIIEPUMEHTAILHBIMHA METOIAMH [UISl pa3paboTKu
MaTeMaTHYECKHX MoJieiel 00bEKTOB M POLIECCOB
npodeccHoHAIFHOMN NesITeIbHOCTH 110 HANPABJICHUIO TTOJI'OTOBKH;
[1K-4.1 3HaKOM ¢ OCHOBHBEIMM METOJAaMH M MOJIXOJaMH,
Cnoco0eH y4acTBOBaTh B MIPUMEHIEMbIMH JJIS pPeIIeHus 3a/1a4 B 00IaCTH HCKYCCTBEHHOTO
MIPOBEICHUH Hay4YHBIX HHTEJUIEKTa U POOOTOTEXHUUECKUX CHUCTEM;;
uccienoBanuii u pazpadorke  |[1K-4.2 Brnaneet meronaMu pemeHus mpoecCHOHaNbHbIX 33134 B
[1K-4 MPOEKTHBIX PEIeHUH B 001aCTH |00JaCTH UCKYCCTBEHHOTO HHTEIUIEKTa U POOOTOTEXHUUECKHX
OaIITMCTUKY, TUHAMUKH 1 CHCTEM;;
YIpaBJIEHUS OJETAMHU [IK-4.3 YMmeeT npuMeHsITh MaTEMaTHUECKHUE METOABI
KOCMHUYECKHX aIlliapaToB COBpEMEHHBIE HH(POPMAIIMOHHBIC TEXHOJIOTUH NP TTPOBEICHUN

HAaYYHBIX HCCHCI[OB&HI/Iﬁ;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JHucrumraa «Dynamics and Control of Space Systems» otHocuTcst K 0053aTeIbHOM YacTH
osoka 1 «Jlucuurmmnael (MOTyNn)» 00pa30BaTeIbLHOM MPOrPaMMbI BBICIIIETO 00pa30BaHMS.

B pamkax o06pa3oBaTeibHON MPOrpaMMBI BBICIIETO OOpa30BaHHs OOYYArONIMECS TaKKe
OCBaWMBAKOT [JpPyrHe JHMCUMIUIMHBI HW/WIM  OPAKTUKH, CIOCOOCTBYIOIIME TOCTHIKCHHIO
3alUIaHMPOBAaHHBIX PE3YJIbTATOB OcBoeHMs jaucimiuimHbl «Dynamics and Control of Space
Systemsy.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrouux 00CmudiceHur
3aNIGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpenmecrByrommue IMocaenyromue
Mudg Haumenosanue ncpuz:mnHLJMom JIU HC unnn}:{}]:l/l\l:lo JIU
P KOMIeTeH UM et *ﬂy i et *Hy ’
NMPAKTHKH NMPAKTHKH
Virtual Reality and Computer
CnocobeH GpopMyIrpoBaTh ViZion' P

3aj1a4M yIpaBJIeHHs B Undergraduate practice /

Numerical Methods for Solving

OIIK-2 TEXHUYECKHUX CUCTEMAX U . . IIpenmuninoMHas NpakTHKA;
Mathematical Modeling Problems; Pt p ’
000CHOBEIBATH METO/IbI X . .
Information Technology in
pelieHus

Mathematical Modelling;




IIpenmecTBylommue ocaenyromue
Mudg Haumenosanne I/Icpl/ll:[JII/IHLI?,MOm JIN HC nnnnfl)lr,l/;lo JIA
p KOMIIETEHIIUH el *Hy ’ en *Hy ’
NPAKTUKH MPAKTHKH
Programming Technology;
Virtual Reality and Computer
Crioco0OeH caMOCTOSITEIEHO Vision;
emath 3a1auu ynpasinenus | Advanced Methods of Space Flight .
p Aatin ynp orp g Undergraduate practice /
B TEXHUYECKHX CHCTEMax Ha Mechanics;
OIIK-3 . . [IpenaumuioMHast mpaKkTHKa;
0ase IoCieIHIX Programming Technology;
JOCTIDKEHUH HAYKH U Research work / Hay4ro-
TEXHHUKH uccreaoBaTesbcKas pabora;
CriocobeH oCyIecTBIATh .
ym History and Methodology of
OIIeHKY () (EKTUBHOCTH . ) .
e3yTETATOB paspaboTKy Science; Undergraduate practice /
OIIK-4 p Advanced Methods of Earth Remote | TIpexaumnnomHas npakTHKa;
CHCTEM YIIPaBIICHUS -
Sensing;
MaTEMaTHYCCKUMU
METOJaMUu
Cnoco0eH npoBOJHTh
MaTCHTHBIC UCCIICIOBAaHUI,
onpeaensiTh GOpMbI U
METO/IbI IIPABOBOM OXPAHBI U . . .
H3a im DaB Hz Machine Learning and Big Data
m% mr; . Mining; Undergraduate practice /
OIIK-5 pesy . Research work / Hay4ro- [IpenoumuioMHas MpaKkTHKa;
MHTEJUICKTYaIbHON )
uccre0BaTebcKas pabora;
JIeSTEIbHOCTH,
pacnopsiKaThCs IpaBaMu Ha
HUX JUJIS pELICHUs 3a/1a4 B
Ppa3BUTHA HAYKHU, TEXHUKU U
TCXHOJIOTUHU
Cnoco0eH oCcylIecTBISATh
000CHOBaHHBIN BBIOOD,
a3pabaThIBaTh U
pasp Research work / Hay4Hro-
peaTn30BBIBATH HA TPAKTUKE ) .
CXEMOTEX HIIECKHE HCCIIEI0BaTEIbCKAs pa60Ta,_ Undergraduate practice /
OIIK-7 K Advanced Methods of Space Flight | IIpegaumiomHas npakTuka;
CHCTEMOTEXHHUYECKHE U .
Mechanics;
annapaTHO-MPOrPaMMHBIE
PELICHUSI [Tl CUCTEM
ABTOMATH3ALUH U
YIPaBICHUSA
CnocobeH pa3pabaTbiBaTh
METOAUKH U BBIIIOJIHATH
OKCIICPUMCHTHI HA . . .
. p Virtual Reality and Computer Undergraduate practice /
JIEHCTBYIOIUX O0BEKTAX C R
OIIK-9 . Vision; [IpenurioMHas MpaKkTHKa,;
00paboTKOi pe3ynbTaToOB HA
OCHOBE MH(POPMAITHOHHBIX
TEXHOJIOTHI ¥ TEXHUYECKUX
CpeacTB
Research work / Hay4Ho-
CrniocoOeH MPUMEHSATh HCCIieIoBaTeIbCcKast paboTa;
COBpEMEHHBIE History and Methodology of
TEOPETHICCKHE U Science;
DKCIIEPUMEHTAJIBHBIE Virtual Reality and Computer
METO/IbI Pa3paboTKH Vision; Undergraduate practice /
IK-2 MaTeMaTHYECKUX MOJIEIIEi Artificial Neural Networks (Deep | IlpexauiuioMHast IpaKTHKA;

HCCIIeTyeMBIX 00OBEKTOB U
MIPOIIECCOB B 00JIACTH
YIpaBIEHUS
A3POKOCMHUYCCKUMH
cucTeMamMu

Learning)**;
HCKyCCWlGeHHbIe HeﬁpOHHble cemu
(I'nyboxoe obyuenue)**;
Information Technology in
Mathematical Modelling;
Advanced Methods of Space Flight




HanveHoBanme IIpenmecTByiommue Mocnenyrwomue
HIngp KOMITETEHIIH JHCHUITHHBI/MOYJIH, JUCHUNITHHBI/MOLYJIH,
NMPaKTHKUH* NMPaKTHKUH*
Mechanics;
Cnoco0eH y4acTBOBaTh B Research work / Hayuo-
MPOBEICHUH HAYYHBIX
nccnlz,uo;laﬁnﬁ u 313 aGoTKe HCCIIeIoBaTeNbCKast padoTa;
DOCKTHEIX e?uegnﬁ s History and Methodology of Undergraduate practice /
T1K-4 P p Science; [IpenaumuioMHast mpaKkTHKa;

obnacTy OaIIUCTHKH,
JMHAMUKU U YTIPABICHHSI
MTOJIETAMHU KOCMHYECKUX
ammapaTroB

Advanced Methods of Earth Remote

Sensing;

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuieil kommnerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

Oo6mas TpynoeMkocTh auctuiuiaabl «Dynamics and Control of Space Systemsy» coctapisieT «8» 3a4eTHBIX €IUHUIL.
Tabauya 4.1. Buowvl yuebHolt pabomvi no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL 8bICULIE20 00PA308aAHUL Ol OYHOU Gopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMech pCeD)
Konumaxmmnas paboma, ax.u. 36 36
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 216 216
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 288 288
3a4.el. 8 8




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomol

Homep
pasaena

HaumenoBanmue pazaesna
AUCHHUILTUHBI

Copep:xanue pa3aesia (TeMbl)

Bun
yuyeoHoM
padoThI*

Pasnen 1

Methods for optimizing the
orbital structures of
satellite systems

11

General principles for satellite systems design.
Methods for constructing systems for global
continuous observation of the Earth's regions.
Ballistic design of systems for continuous zonal
monitoring of the Earth's surface.

JIK, JIP,
C3

1.2

Determination of the time gap in the monitoring of
one frontal group of the entire surface of the Earth.
Methods for constructing satellite systems for
periodical observation of the Earth's surface.
Construction of ballistic structures for monitoring
systems of the entire surface of the Earth with small
gaps in observation. Construction of systems for
periodical monitoring of an area on the Earth's
surface. Ballistic design of spacecraft probabilistic
systems.

JIK, JIP,
C3

1.3

Spacecraft communication systems. Satellite radio
navigation systems. Features of the construction of
meteorological satellite systems. Construction of
outer space monitoring systems. Ballistic design of
systems using ballistically coupled spacecraft
groups.

JIK, JIP,
C3

14

Space tether systems. Orbital functioning of the
connected space objects. Rapprochement in space
using tether systems. The method of forming
optimal modes of tether systems controlled
movement in solving practical problems.

JIK, JIP,

Paznen 2

Numerical and analytical
methods for optimizing
orbital maneuvers

2.1

Equations of spacecraft motion in deviations from
motion along the circular reference orbit. Single-
impulse maneuvers. Changes in the shape of the
orbit as a result of the application of velocity
impulse. Estimation of the magnitude of the
maneuvers, the choice of the initial deviation along
the orbit at the spacecraft start. Necessary optimality
conditions. The main types of tasks for spacecraft
optimal maneuvering.

JIK, JIP,
C3

2.2

Optimal maneuvering in the space debris problem.
Spacecraft avoidance maneuvers from collision with
space debris. Assessment of maneuvers performed
by an active space object.

2.3

Optimal maneuvering in the space service problem.
Planning the optimal service for a constellation of
spacecraft in non-coplanar orbits. Assessment of
maneuvers performed by active spacecraft when
transferring to the vicinity of serviced objects.

Paznen 3

Methods for calculating
the disturbed motion of
spacecraft in the force field
of several celestial bodies

3.1

The two-body problem. Kepler's empirical laws.
First integrals for the Kepler problem. Phase
portrait. Osculating elements. Equations of
indignant motion in the occupying elements.

3.2

The three-body problem. The circular restricted
three-body problem. Stability of libration points.
The Hill's problem. The Sitnikov problem. The
gravitational potential of the Earth. The Euler
problem of two fixed attracting centers. Generalized
problem of two fixed centers.

JIK, JIP,

3.3

The N-body problem. The stability of the solar
system. Laplace's theorem. KAM theory. Jacques

JIK, JIP,
3




Homep | HammeHnoBanmue pasaesna
pasaena JUCHUILITHHBI

Bun

Coaep:xanue pasaesa (TeMbl) yueOHoi

padoThr*

Lascard's research.

The motion of a rigid body in a central gravitational
field. Satellite approximation. Limited formulation | JIK, JIP,

spacecraft. Solar sail.

34 for the satellite motion problem. Relative equilibria. C3
The problem of Leonov and the stub.
35 Influence of light pressure on the motion of a JIK, JIP,

C3

* - sanonmsercs Toabko 1o QUHOM dopme obyuenns: JIK — nexyuu; JIP — nabopamopuvie pabomst; C3 —

CeMUHapcKue 3anAnusl.

6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHaleHue ayIuTOpuU

Cneunajau3upoBaHHoOe
yueOHOe/1abopaTopHoe
o0opynoBanme, I1O u
MaTepHaJIbl JJIs1 0CBOEHUS
AUCHUTLTUHBI
(mpu HeOOXOAUMOCTH)

JlexunonHas

AynmuTopust Ui IPOBEICHUS 3aHITUI
JIEKIIMOHHOTO TUIIA, OCHAIIICHHAS
KOMILIEKTOM CIEIHaTu3UPOBAHHON MeOeH;
JIOCKOM (9KpPaHOM) U TEXHHUYECKUMU
CpeACTBaMU MYJIbTUME/INA TIPE3CHTAIHH.

KomnerorepHsiit
KJ1acc

KommnbrorepHslii knacc 11 IpoBEICHUS
3aHATUH, TPYNIOBBIX U UHANBUYAJIbHBIX
KOHCYJIbTallMi, TEKYIIEr0 KOHTPOJIS U
IIPOMEXYTOYHOM aTTeCTalli, OCHAILEHHAs
MEpPCOHAIBHBIMU KOMIIBIOTEPAMH (B
KoJu4decTBe 15 miT.), ockoii (3KpaHOM) U
TEXHUYECKUMHU CPEICTBAMU MYJIbTUMEANA
MpE3EHTALMM.

CemuHapckas

Aynutopus i1 NPOBEICHUS 3aHATHIA
CEMHUHAPCKOI'0 TUINA, TPYIIIOBBIX U
VHJIMBHU1yaJIbHBIX KOHCYJIBTALNMI, TEKYILETO
KOHTPOJIS U IPOMEKYTOYHOU aTTECTallUH,
OCHAILICHHAS] KOMIUIEKTOM
CreLUaIU3UpOBaHHON Mebenu 1
TEXHUYECKUMH CPEICTBAMHU MYJIbTUMEINA
IIPE3CHTALIAMN.

Jlst
CaMOCTOSITEIbHOU
paboTHI

AyauTopus ISl CaMOCTOSATEILHON paOOThI
o0yyaromuxcs (MOXKeT UCIOIb30BATHCS IS
MIPOBEJICHUS] CEMUHAPCKUX 3aHATHI U
KOHCYJIbTAINi), OCHAILIEHHAs KOMIJIEKTOM
CIeIUaTU3UPOBAHHON MeOeH 1
KoMIbroTepami ¢ gocrynoM B UOC.

* - ayTUTOpHS AJISl CAMOCTOSITENIbHOM padoThl 00yyaronuxcs ykasbiBaercs OBA3ATEJIbHO!

7. YYEBHO-METOINYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJINHbBI

Ocnoenas numepamypa:




1. Averkiev N.F., Vlasov S.A., Bogachev S.A., Zhatkin A.T., Kulvits A.V. Fundamental
principles of ballistic design of launch vehicles and satellite systems: textbook. -- SPb.: VKA
named after A.F. Mozhaisky, 2017. -- 300 p.

2. Baranov A.A. Spacecraft manoeuvres in the vicinity of a circular orbit. -- M.:
Publishing house «Sputnik +», 2016. -- 512 p.

3. Bordovitsyna T.V., Avdyushev V.A. The motion of artificial earth satellites theory.
Analytical and numerical methods: a tutorial. -- Tomsk: Publishing house of Tomsk State
University, 2007. -- 178 p.

4. Beletsky V.V. Essays on the motion of celestial bodies. Issue Ne 4. -- M.: Publishing
group URSS, 2017. -- 432 p.

Jlononnumenvuasn tumepamypa:

1. Vlasov S.A., Kulvits A.V., Skripnikov A.N. Spacecraft flight theory: textbook. -- SPb:
VKA named after A.F. Mozhaisky, 2018. -- 412 p.

2. lvanov N.M., Lysenko L.N. Ballistics and navigation of spacecraft: textbook. 3rd
Edition. -- M.: Drofa, 2016. -- 528 p.

3. Sazonov V.V., Barbashova T.F. Lectures on space flight mechanics. Special course. --
M.: Publishing house of Moscow State University, 2018. -- 152 p.

4. Mechanical engineering. Encyclopedia. Editorial council: K.V. Frolov and others. --
M.: Mechanical engineering. Rocket and space technology. Vol. IV-22 / A.P. Ajyan, E.L. Akim,
O.M. Alifanov and others; executive editor: V.P. Legostaev, editors: E.A. Akim, O.M. Alifanov,
V.V. Vakhnichenko, G.N. Zaslavsky, A.A. Dyadkin, V.V. Ivashkin, B.l. Katorgin, Yu.N.
Razumny, Yu.P. Ulybyshev, Book 1. 2012. Section 2.5. Satellite systems. P. 180-224.

5. Razumny Yu.N., Shkolnikov D.O. Basic integrals of unperturbed motion and Kepler's
equation: a tutorial. -- M.: Publishing house of MSTU im. N.E. Bauman, 2011. -- 38 p.
Pecypcuvl ungpopmayuonno-menekommynuxkayuonro cemu « nmepremy:

1. O9bC PYIH u croponnue DbC, Kk KOTOPBIM CTYJIEHThl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHHH 3aKJIIFOUCHHBIX JOTOBOPOB

- DnekTpoHHo-0mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web

- OBC «YnuBepcuteTckas 6ubianorexa onnan» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- OBbC «KoHcynbTaHT cTynenTay www.studentlibrary.ru

- OBC «Tpounkuit MmocT»

2. ba3sl JAHHBIX U ITIONCKOBBIC CUCTEMBbI

- BHCKTpOHHHﬁ (I)OHZ[ HpaBOBOﬁ u HOpM&THBHO-TCXHH‘lCCKOfI AOKYMCHTalun
http://docs.cntd.ru/

- nouckoBas cucrema Anaexc https://www.yandex.ru/

- mouckoBas cuctema Google https://www.google.ru/

- pedepatuBHas 6a3a nanubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yyebno-memoouueckue mamepuansvt 011 camocmosmenbHol pabomsl 00y4arOuuxcs npu
0CBOCHUU OUCYUNTUHBL/MOOYAAE:

1. Kypc nexnuii no nucrtmmanae «Dynamics and Control of Space Systemsy.

* - Bce yueOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MeIIalTcs B COOTBETCTBUHU € ACHCTBYIOLIUM NOpsiAKoM Ha cTpanule aucuuiuinasl B TYUC!

8. OIEHOYHBIE MATEPHAJIBI N BAJUIBHO-PEUTUHTOBASI CHCTEMA
OLIEHUBAHHMSI YPOBHSI C®OPMHUPOBAHHOCTM KOMIETEHIUII TIO
JTUCHUIJIMHE



OneHouHble MaTepuasibl U OaUIbHO-PEUTHMHIOBas cHCTeMa™ OIICHHBAHUS YpPOBHS
c(OpPMUPOBAHHOCTH KOMIETCHIMN (YaCTH KOMIIETCHIIUI) MO0 UTOraM OCBOCHUS UCIIUTUIHMHBI
«Dynamics and Control of Space Systems» mnpencrtaBieHsl B IIpuaoKeHHHM K HACTOSIIEH
Paboueit nporpamMme TUCHUILTAHEI.

* - OM u BPC dopMupyroTcss Ha OCHOBaHUHU TPeOOBaHUN COOTBETCTBYIOIIETO
JIOKaJIbHOTO HOpMaTuBHOro akra PY J1H.
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PA3BPABOTYMUK:
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CanteikoBa Onbra

Houent AnekcanapoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII: /
V4
(_' Paszymusiii FOpuit
Hupextop AMITY / HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJIb OII BO:
74
('.f
/ Pasymusii FOpuit
ITpodeccop ' Hukonaesnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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