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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucrummmaa  «Dynamics and Control of Space Systems» Bxoaut B Nporpammy
MarucTpaTrypsbl «bammctuueckoe MPOCKTUPOBAHNEC KOCMHYCCKUX KOMIIJIICKCOB U CUCTEM) IIO
Harnpasienuto 01.04.02 «[Ipukiiagnas matemMaTiuka 1 ”HGOpPMATHKa» U U3ydaeTcs B 3 cemecTpe 2
Kypca. lucuunnuny peanmsyet JlenapTraMeHT MEXaHUKH U NIPOLIECCOB yIpasiieHus. Jlucuumimnza
COCTOMT W3 3 pa3nenoB M 12 TeM W HampaBlieHa Ha W3ydeHHE (yHIAMEHTAIbHBIX 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 aucnuIUIMHBL 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 N
(B paMKax JaHHOH THCUUTUIMHEI)

VYK-1.1 Anamu3upyer 3agady, BEIICII ee 0a30BEIe
COCTaBJIAIONINE;;

VYK-1.2 OnpenensieT u pamxupyeT HHPOPMALHIO, TPeOyeMyTO IS
pelIeHus TOCTaBICHHOH 3aa4H;;

YK-1.3 OcyuiecTBisieT HOMCK HH(YOPMAIHH IS PEIIeHUS
MOCTaBJIEHHOH 3a/1a4M M0 PA3IUYHBIM THIIaM 3aIIpOCOB;;

YK-1.4 [Ipennaraer BapHaHThI pelICHUS 3a7a4H, aHATU3UPYET
BO3MOYKHBIE MTOCTIEICTBHUS X UCIIOIb30BaHUS;;

VYK-1.5 Ananu3upyet myTH pemeHus mpodiem
MHPOBO33PEHYECKOT0, HPAaBCTBEHHOTO U JINYHOCTHOTO XapakTep Ha
OCHOBE HCIOJIb30BaHMUs OCHOBHBIX (hritocopecknx uneit u
KaTeropuii B UX HCTOPUIECKOM Pa3BUTHH U COIMAIILHO-
KyJIbTYpPHOM KOHTEKCTE.;

Cnoco0eH oCylIecTBISATh
KPUTUYECKUM aHaIu3
MpoOJIEeMHBIX CUTyaIluil Ha
OCHOBE CHCTEMHOTI'0 TIOAX0/1a,
BBIPAa0AaTHIBATH CTPATETHIO
JeNCTBUI

YK-1

VK-2.1 ®opmymnupyeT npodiieMy, penieHrne KOTOpoil HalpsMyro
CBSI3aHO C JIOCTIDKEHUEM IIETIH MIPOEKTa;;

VK-2.2 Onpenensiet cBsI3u MKy [TOCTaBICHHBIMU 3a/la4aMU U
O’KU/IaeMBbI€ PE3yJIbTAThl UX PEIICHHUS;;

YK-2.3 B paMKax IMOCTaBICHHBIX 33/1a4 OMpeeisIeT HMEIOIIHecs
pecypchl U OrpaHHUYCHHS, ASHCTBYIOIIHE IPABOBBIE HOPMBI;;
VK-2.4 Ananu3upyeT miaH-rpaduK peanu3aiiy IpoeKTa B IeIOM
1 BBIOWpAET ONTUMAJIBHBIN CITOCO0 pPelIeHNs TOCTaBICHHBIX 3ajad,
MCXO/S U3 IEHCTBYIOIINX MTPABOBBIX HOPM M HMEIOIINXCS PECYPCOB
U OTpaHUYCHU;;

VK-2.5 KoHTponupyeT X0/ BBIIOIHEHUS IPOEKTa, KOPPEKTUPYET
TUIaH-TpadyK B COOTBETCTBHH € PE3yJIbTaTaMU KOHTPOJIS.;

Crioco0eH ympaBisTh MPOESKTOM
VK-2 Ha BCEX ATalax ero >XKU3HEHHOTO
LMKJIa

OIIK-2.1 Mcnonb3yeT pe3yabTaThl NPUKIaJHOW MaTeMaTUKH IS
OCBOEHWUS, aJaNTaluy HOBBIX METOIOB PELICHUs 3a7a4 B 00J1acTH
Cnocob6eH coBepIIEHCTBOBATh M |TPOQECCHOHANBHBIX HHTEPECOB;
pealn30BbIBATH HOBLIE OIIK-2.2 Peanu3yeT U COBEPIICHCTBYET HOBBIE METO/IbI PELIEHUS
MaTeMaTH4eCKHe METOIbI MPUKIIAIHBIX 33/1a9 B 00JIACTH PO ECCHOHATBHOM NesITeIbHOCTH;
pemenus npukaaaaeix 3aga4 - |OIIK-2.3 [IpoBoanT KauecTBEHHBIN M KOIWYECTBEHHBII aHAIN3

MOJIYYEHHOTO PEUICHHUS C ENbIO0 TOCTPOSHHUS ONITUMAIEHOTO
BapHaHTAa;

OIIK-2




HNHaukaTopbl JOCTHKEHHAST KOMIIETEeHIIMH
Mudp Komnerennus A PEI N n
(B pamMKax JaHHOW JAUCIMILIHHEI)
OIIK-3.1 Pa3pabaTbiBacT MaTeMaTHYECKUE MOJICIIH B O0JIACTH
Crioco0eH pa3pabaThIBaTh MPUKIIATHOW MaTeMaTHKH U HH(POPMATHKHY;
MaTeMaTH4YECKUE MOJICITH 1 OIIK-3.2 Ananu3upyet MaTeMaTU4eCK1e MOEIHU JJIsl PEIICHUS
OTIK-3 MIPOBOJUTH UX aHATU3 NIPH MPUKIIAHBIX 3a]1a4 TPOPECCUOHATBHOM NeSITeIbHOCTH;
pelleHnH 3a7a4d B 00JacTh OIIK-3.3 Pa3pabaTbIBacT U aHATM3UPYET HOBBIC MATCMATHYCCKHE
podeCCHOHATBHOI MOJIENN JIJIs PeIIeHIS MTPUKIIAIHBIX 3a/1a9 PO eCCHOHATBHON
ESITENHHOCTH JIESITETTFHOCTH B OOJIACTH MPUKIIAHOW MAaTEeMaTHKH H
MH(GOPMATHKH;
IIK-1.1 ObnamaeT pyHIaMEHTATBHBIMA 3HAHUSAMH, TTOTYICHHBIMHI
B 00JTaCTH MaTEeMaTHIECKUX U (W) €CTECTBEHHBIX HaYK,
CrocobeH GpopMynupoBaTh eI, o
.. |mporpamMmupoBaHUs 1 HHPOPMAITHOHHBIX TEXHOJIOTHIA;
3a[aui HayYHBIX HCCIICAOBAHHNA B
N I1K-1.2 Ymeer HaxoauTh, GOPMYNIUPOBATH U PEIIATh CTAaHIAPTHBIC
00J1acTH MPUKIIATHOM N -
3a7aud B COOCTBCHHOM HAyYHO-UCCIICIOBATEIBCKON IS TEIbHOCTH
MaTeMAaTUKU 1 UHPOPMATHKH, o
o B 00JIACTH MPHKIIATHON MATEMAaTUKU ¥ HHPOPMATHUKHY,
TIK-1 BBIYHCIIMTENLHON TEXHUKH U N .
N BBIYHUCITUTENHHON TEXHUKU U COBPEMEHHBIX TEXHOJIOTHA
COBPEMEHHBIX TEXHOJIOTHUIA
MIPOrpaMMUPOBAHHS;
MIPOrpaMMHUPOBAHUS, BEIOUPATH . .
I1K-1.3 Nmeet npakTHuecKuii ONBIT HAyYHO-UCCIEA0BATEIbCKON
METOJIbI U CPEJICTBA PEIICHUS .
sanad JIESITEIbHOCTH B 00JIACTH MPUKIIATHOW MAaTEeMaTHKH U
WHPOPMATHKH, BEIYUCIUTENIEHON TEXHUKH U COBPEMEHHBIX
TEXHOJIOTHI MPOrpaMMHPOBAHUS;
[1K-3.1 3HaeT 0CHOBHBIE MaTEMaTHUYECKHE METOIbI U COBPEMEHHBIE
WHCTPYMEHTAJbHEIE CPECTBA B 00IaCTH OAIUTHCTHIECKOTO
MIPOCKTHPOBAHUS KOCMUIECKUX KOMIUICKCOB U CHCTEM;
Crioco0OeH y4acTBOBaTh B
[1K-3.2 BnanmeeT 6a30BBIMH 3HaHUSAMH IO CTAHAApTaM, HOpPMaM U
MIPOBEICHUH HAYYHBIX .
. NpaBHJIaMHU pa3pab0TKU MPOSKTHBIX PELICHUH B 00IaCTH
HCCIICIOBAaHUN U pa3paboTKe
o OALTUCTUKY, TUHAMUKY U YIIPABJICHUS MOJIETAMU KOCMHYECKUX
IK-3 MPOEKTHBIX PEeIlIeHnH B 00J1acTH
anmnaparos;
OaTMCTUKY, TUHAMHUKH
[TK-3.3 YMmeeT npuMeHsITh MATEMaTHIECKUE METOBI U
yIpaBJIeHUs MOJIeTaMU
COBpPEMCHHBIC HH(POPMAITMOHHBIC TEXHOJIOTUH TPH MPOBEACHUU
KOCMHUYECKHUX arnapaToB N .
HAYYHBIX UCCIICIOBAHUN U Pa3pabOTKe MPOCKTHBIX PEIICHUN B
o0acTi OaJUTMCTUKY, JUHAMUKH ¥ YIIPABICHUS MTOJICTAMU
KOCMHYECKHX allllapaTos;
[IK-5.1 3naeT oTpaboTaHHBIC ¥ IPUMEHSIOMINECS METOTUKH, B TOM
YKCIIE U3 aHTJIOA3BIYHBIX HCTOYHUKOB, IS HCCIIEIOBAHUS
Crioco0OeH aHATH3UPOBATH, B TOM |0aJUIMCTHYSCKUX M TUHAMUYECKHX XapaKTEePUCTHK IIPH
YHCIIC HA aHTJINHACKOM SI3bIKE,  |MOJEIUPOBAHUH TPACKTOPHH MOJIETOB KOCMUYECKHX allapaToB;
METOIUKHU UCCIIEJOBAHUS [IK-5.2 YmMeer pa3pabaTeIBaTh 1 MOJACPHU3HPOBATH METOIUKA
TIK-5 OAJINCTHYECKUX U HCCIICI0OBaHMS OAJUITMCTHYCCKUX U TUHAMUYECKUAX XapaKTePUCTHK
JIMHAMHUYECKHUX XapaKTEPUCTUK |MIPH MOJACIUPOBAHUN TPAEKTOPHA MOJIETOB KOCMHUYECKUX
MIPU MOJICIMPOBAHNUN TPAEKTOPHH |amaparos;
oJIeToB KocMudeckux amnmapatoB |[1K-5.3 Bnaneer MeTogaMu i oIX0AaMu K HCCIIEJOBAHUIO
OITUCTUYECKUX W TUHAMHYECKHUX XapaKTEPUCTUK MIPH
MOJICIMPOBAHHHY TPASKTOPHIA MOJIETOB KOCMHUECKUX alllapaToB;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Juctmmumaa «Dynamics and Control of Space Systemsy» otHocuTcst kK 00sI3aTeIbHON YacTH
6m0ka 1 «JIucrmminae! (MOYJIH)» 00pa30BaTEILHON MPOrPaMMBI BBICIIIETO 00pa30BaHuUS.

B pamkax oOpa3oBaresbHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydaIOIIMECs TaKKe

OCBaMBAaKOT

JIpyrue  JUCHUIUTUHBI

w/uim

MPAKTUKH, CIOCOOCTBYIOIIHNE  JOCTHIKEHHUIO

3alUIaHMPOBAaHHBIX PE3yJbTaToB ocBoeHUs auciuiumHbl «Dynamics and Control of Space
Systemsy.

Tabnuya 3.1. Ilepeuenv xomnonenmos OI1 BO,
3anIaHUPOBAHHBIX PE3VIbMAMOE 0C80EHUS OUCYUNTUHDBL

CnocooCmeyrouuUx — 00CMUNICEHUIO



Mudg Haumenosanne Izgp:::.lr:;?::/y;;:)mﬂ;u e Iilorf;;fl)l’,:(/);lone JIH
P KOMIIETEHIM U et *Hy i auen *Hy ’
NMpaKTUKHU NMpaKTUKHU
Practical Training in Receiving
Remote Sensing Data from
Satellites and its Interpretation
(online from RUDN Mission
Control Center) / HUP;
Croco0eH ynpaBisTh . .
Aerospace Systems; Pre-Degree Internship;
YK-2 MIPOEKTOM Ha BCEX ATarax N
Project "Drone Systems
€T0 JXU3HCHHOT'O ITUKJIa R - ",
Engineering. Part 1";
Applied Mechanics and
Engineering**;
Systems Engineering**;
Programming;
Databases;
Advanced Methods of Remote
Sensing and Geoinformation
Systems;
Structures & Materials Modelling;
Project "Drone Systems
Crioco0OeH oCyIIecTBIATh - .
KpPUTHYECKUH aHAIH3 Engineering. Part 1%
- OgneMHHX CHTVALI Ha Machine Learning and Big Data Technological practice;
VK-1 p yal Mining**; Pre-Degree Internship;
OCHOBEC CHUCTCMHOI'O . ...
HOMIXO/Ia, BLIpaGaTHBaTH From Data Acquisition to Data
c aTe;mo eUCTBUM Treatment™,
P A Practical Training in Receiving
Remote Sensing Data from
Satellites and its Interpretation
(online from RUDN Muission
Control Center) / HUP,
Cross-Cultural Training;
Criocoben
COBEpPIIEHCTBOBATL U Programming; . Pre-Degree Internship;
OITK-2 pearu30BEIBATh HOBEIE Aerospace S_ystems, _ Technological practice;
MaTEeMaTHYECKUE METOIbI Structures & Materials Modelling; !
peUICHUA MTPUKIIaJHBIX
3ajgad
Cnocob6eH pa3pabaTbIBaTh Programming;
MAaTEMaTHYCCKHUEC MOJCIIH U Aerospace Systems; .
: .| Pre-Degree Internship;
MIPOBOIUTH UX aHAJIU3 TPU Structures & Materials Modelling; . o
OIIK-3 T Technological practice;
pelieHnu 3aaaq B 00JacTi Project "Drone Systems
npodeccHoHaILHON Engineering. Part 1";
JACATCIIPHOCTHU
Practical Training in Receiving
Remote Sensing Data from
Satellites and its Interpretation
CHiocOBeH opMyTHpoBaTS (online from RUDN Muission
PMYHMD Control Center) / HUP;
LICTIH, 3aJ]a91 HAYyYHBIX Programming;
WCCIIeIOBAaHUI B 00JIACTH A
MNPHUKJIAAHON MaTeEMaTHKH U Databases’
p Hi (opmaTHH Advanced Methods of Remote Pre-Degree Internship;
IK-1 p ’ Sensing and Geoinformation Technological practice;

BBIYUCIIUTEIILHOW TEXHUKU U
COBPEMEHHBIX TEXHOJIOTHI
NIPOTpaMMHPOBAHMS,
BBEIOMPATH METOJIBI U
CpEACTBa PELICHMs 3a1a4

Systems;
Machine Learning and Big Data
Mining**;
From Data Acquisition to Data
Treatment**;
Applied Mechanics and
Engineering**;
Systems Engineering**;




Mudg Haumenosanne Izgp:::.lr:;?::/y;;:)mﬂ;u e Iilorf;;fl)l’,:(/);lone JIH
p KOMIIETEHIIUH el *Hy ’ en *Hy ’
NMpaKTUKHU NMpaKTUKHU
Virtual Reality and Computer
Vision**;
Modelling and Validation**;
Practical Training in Receiving
Remote Sensing Data from
CriocoBen VHaCTEOBATE B Satellites and its Interpretation
HhoBe eHi;ﬂ AV (online from RUDN Muission
HccnIe) OBHaHHﬁ u 313 a0boTKe Control Center) / HUP;
0 cf[eKTme efu egnﬁ 5 Aerospace Systems; Pre-Degree Internship;
IK-3 P p Structures & Materials Modelling; | Technological practice;
00acTH OATUCTHKH, e
Project "Drone Systems
AVMHAMUKHU U YIIPaBJICHU . . ",
Engineering. Part 1";
II0JIETaMH KOCMUYCCKHUX - R
AIADATOR Applied Mechanics and
P Engineering**;
Systems Engineering**;
Practical Training in Receiving
Remote Sensing Data from
Satellites and its Interpretation
CrnocobeH aHaTM3UPOBaTh, B (online from RUDN Mission
TOM YHCJIe Ha aHTITUHCKOM Control Center) / HUP;
SI3BIKE, METOTUKH English Language;
UCCIIEI0BAHUS Aerospace S_ystems; | Pre-Degree Intemnship:
0a/UIMCTHYECKUX U Structures & Materials Modelling; ; o
IK-5 . - Technological practice;
JMHAMHYIECKUX Applied Mechanics and
XapaKTEePUCTHUK TPH Engineering**;
MO/ICTIUPOBAHUH Systems Engineering**;

TPaeKTOPHUIl NIOJIETOB
KOCMUYECKHUX alnaparoB

Russian as a Foreign Language;
Advanced Methods of Remote
Sensing and Geoinformation
Systems;

* - 3aMONHSAETCS B COOTBETCTBUH ¢ MaTpuiei kommerenuii u CYII OI1 BO

** - 3NIeKTUBHBIC TUCIUIUIMHEI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

O6mas TpynoeMkocTs aucuuruinabl «Dynamics and Control of Space Systems» coctasisiet «10» 3a4eTHBIX eIUHUIL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl

00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMech pCeD)

Konumaxmmnas paboma, ax.u. 180 180
Jlexuuu (JIK) 72 72
JlaGopartopusie pabotsl (JIP) 36 36
IMpaktuueckue/cemunapckue 3ansatus (C3) 72 72
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 144 144
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
OO01Iasi TPYT0EMKOCTh THCIHILTAHBI aK.v. 360 360

3a4.el. 10 10

O6mas TpynoeMkocTs auctnuruiinabl «Dynamics and Control of Space Systems» coctasisier «10» 3a4eTHBIX ¢IUHUIL.
Tabnuya 4.2. Buowl yuebHOU pabomvl nNo nepuooam 0c80eHUsi 00pa308amenbHOl NPOSPAMMbL 8blCUe20 00paA308aHus Oisi OYHOU (HopMbl

00yueHusl.
Buj yueoHoii padoThI BCETI'O, ak.u. CeMec3T p(bD)
Konumaxmmnas paboma, ax.u. 36 36
Jlekimu (JIK) 18 18
JlaGoparopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3austust (C3) 18 18
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 144 144
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
Oomasi Tpy10eMKOCTh T CIHUIIUHbI aK.4u. 216 216
3a4.el. 6 6




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:

Ve
/) g
Yy

CanteikoBa Onbra

Houent AnekcanapoBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII: /7
g Paszymusiii FOpuit
Hupextop AMITY / HukonaeBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIMUTEJIb OII BO: /
V4
(_'. Pasymusii FOpuit
ITpodeccop f Hukonaesnu
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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