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1. EJIb OCBOEHMA JUCIIUITJIMHbI

Jucuurummza «On-board Energy» BXoauT B mporpamMmy mMaructpaTypbl «bammuctudyeckoe
MPOEKTUPOBAHNE KOCMUYECKUX KOMIUIEKCOB U cucTeM» 1o Hampasiienuto 01.04.02 «l[Ipuxnagnas
MaTeMaTHKa ¥ WHPOpPMATHKA» W U3ydaercs B 3 cemecTpe 2 Kypca. JMCUMIUTMHY pealn3yeT
Kadenpa Byza-Ilaptaépa. ducrumimHa cocTouT u3 6 pasmenoB u 20 TeM M HampaBiieHa Ha
u3ydeHne (QpyHIaMeHTaIbHBIX OCHOB Of aerospace propulsive devices as systems, with functional
requirements and engineering and environmental limitations along with requirements and
limitations that constrain design choices. Both air-breathing and rocket engines are covered, at a
level which enables rational integration of the propulsive system into an overall vehicle design.

Llenpt0 OCBOEHUS AWUCHUIUIMHBI sBIsieTcss (hopMupoBaHHe (PyHIaMEHTAIbHBIX 3HAHUN U
HAaBBIKOB IIPUMCHCHHUA MCTOAOB PCIICHUA 3aaay, HGO6XOI[I/IMBIX I HpO(l)eCCI/IOHaHBHOI;'I
ACATCIIbHOCTH, ITOBBIIICHUC OGH_IGFO YPOBHA I'paMOTHOCTH CTYACHTOB B AUCHUIIIMHC Ol’l-board
Energy. Ctynentsl Hayuarcs list and explain the characteristics and performance of aerospace
propulsion systems, model newly-conceived rocket or air breathing propulsion systems and
estimate their performance and behavior, carry out preliminary designs of rocket or air breathing

propulsion systems to meet specified requirements.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHbBI

OcBOEHUE OUCLHAIUINHBI

«boproBas 3HEprus»

HarpaBieHO Ha QopMupoBaHUE Y

o0yyaroIuxcst CAeAYIONINX KOMIETEHIHH (YaCTH KOMIIETSHIIUN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWuxcs npu 0C80eHuu
OUCYUNTUHDBL (Pe3YIbMaAmMbl 0C80EHUS OUCYUNTUHDL)

HNHaukaTopbl 10CTHKEHUS] KOMIIETeHIIUT
Hugp Komnerenuus A PRI N H
(B pamMKax JaHHOW JTHUCIUILIIHEI)
OIIK-2.1 Ucnonp3yeT pe3ynbTarhl NIPUKIaAHON MAaTEMAaTUKH IS
OCBOCHWUS, aJalTalliy HOBBIX METONOB PEUICHUS 3a1ad B 00J1aCTH
CnocoOeH coBepIIEHCTBOBATh M |TPOQECCHOHAIBHBIX HHTEPECOB;;
OITK-2 peann30BbIBATH HOBBIE OIIK-2.2 Peanusyer U COBEPIICHCTBYET HOBbIE METO/IbI PELICHUS
MaTeMaTHYeCKHe METOIbI MPUKJIAIHBIX 337124 B 00J1aCTH MTPOQECCHOHANBHON JIESITEEHOCTH; ;
pemenus npukaaaseix 3aga4  |OIIK-2.3 [IpoBoaANT KauecTBEHHBIN M KOIWYECTBEHHBIIN aHAIN3
MOJIyYEHHOTO PELICHHUS C LENbI0 TOCTPOCHHUS ONTUMAIEHOTO
BapHaHTa.;
OIIK-3.1 Pa3zpabaTsIiBaeT MaTeMaTHYECKHE MOJIENH B 00JIaCTH
CnocobeH pa3pabaTbIiBaTh MPUKJIAHOW MaTeMAaTHKH U HHPOPMATHKY;;
MaTeMaTUYECKUE MOJIEIH U OIIK-3.2 AHanu3upyeT MaTeMaTHYECKUE MOJIENHU TSI PEIICHHS
OINK-3 MIPOBO/ANTD UX aHAIN3 TIPH TPUKJIQJHBIX 337139 MPo(eCCHOHANBHOMN eI TeIbHOCTH;;
pelIeHnH 3a1a4d B 00JIacTu OIIK-3.3 PazpabaTrIBacT U aHATH3UPYET HOBBIC MaTEMaTHYCCKIEC
npodeccHoHAIBEHOM MOJIETIH JIsI peLIeHNs IPUKJIAIAHBIX 33139 MpodeccHoHaNbHON
JeATeTbHOCTH JIeSITEIIFHOCTH B 00JIACTH NPHUKJIAHON MaTeMaTHKU 1
HHPOPMATHKH.;
I1K-3.1 3HaeT OCHOBHBIE MATEMaTHYECKHE METO/BI U COBPEMEHHbBIE
MHCTPYMEHTAJIbHBIE CPEACTBA B 00J1aCTH OAJUTUCTHYECKOTO
MIPOEKTUPOBAHUSI KOCMHYECKNX KOMIIEKCOB U CHCTEM;;
Crioco0eH y4acTBOBaTh B
[TK-3.2 Bnageer 6a30BbIMU 3HAaHUSMU TI0 CTaHAApTaM, HOpMaM U
MIPOBEICHUH HAyIHBIX .
. MpaBUJIAMH pa3pabOTKH MPOESKTHBIX PEIICHUH B 0071acTH
HCCIIeIOBaHUN M pa3padoTKe
o OaNMCTHKY, AMHAMUKY W YIIPABICHUS MOJIETAMH KOCMHUYECKUX
IK-3 MIPOEKTHBIX PEUICHUH B 00IacTu
anmaparos;;
0aJUIMCTHUKH, TUHAMUKY U
[TK-3.3 YMmeeT npuMeHsITh MaTEeMaTHIECKHE METOIBI U
yIpaBJIeHUs TOJIETaMU
COBpEMEHHBIE HH(POPMAIIMOHHBIC TEXHOJIOTUH NIPH MPOBEJICHUN
KOCMHMYECKHX aNlapaToB N .
Hay4YHBIX UCCIIEZIOBAaHNH 1 pa3paboTKe MPOEKTHBIX PELICHUH B
obyacTn OaJUTMCTHKN, TMHAMUKHU | YIIPABICHUS HOJIETAMU
KOCMHYECKHX allapaTos.;
IK-5 Cnocoben anaimsupoBath, B ToM |I1K-5.1 3Haer otpaboTaHHbIE 1 NPUMEHSIONINECS] METOANKH, B TOM




HIugp

Komnerennus

HNHanKaTopsl 10CTHKEHNS KOMIETEHIINT
(B paMKax JaHHOUW TUCUUTUIMHBI)

YHUCIIE HA aHTJIMHCKOM SI3BIKE,
METOIUKH HUCCIIEOBAHMS
0aJNIMCTUYCCKUX U
JMHAMHYIECKUX XapaKTePUCTHK
MPU MOJICITUPOBAHUH TPACKTOPHIA
MOJIETOB KOCMHYECKHX alnapaToB

YHCIIE U3 aHTJIOS3BIYHBIX HCTOYHHUKOB, AJISI NCCIIEJOBAHHS
OaJTHCTHYECKUX U TUHAMHYIECKAX XapaKTEPUCTHUK MIPH
MOJICTTMPOBAHNH TPACKTOPHI MOJIETOB KOCMHYECKHX alllapaToB;;
[1K-5.2 Ymeer pa3pabaTeiBaTh 1 MOICPHU3HPOBATH METOAUKU
HCCIEN0BaHNS OATMCTHIECKUX M JMHAMUYIECKUX XapaKTePHCTHK
MIPY MOJICITUPOBAHIHN TPAEKTOPHH MOJICTOB KOCMUYECKHX

anmnaparos;;

[1K-5.3 Bnageer MeTogaMHu U ITOAXOAAMHU K UCCIIEIOBAaHUIO
OATUCTUYECKUX U TUHAMHUYECKHUX XapaKTEPUCTUK MIPH
MOJIEIMPOBAHUH TPAEKTOPUI MOJIETOB KOCMUYECKHX alnapaTos.;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

JAucuunnmza

«boproBas

SHEPIUs»

OTHOCUTCI K 00s3arefibHON 4acTtu OJioka

«Jducuuminnel (MOayNn)» 00pa30BaTEIbHON IPOrPaMMBbI BBICIIETO0 00pa30BaHUS.

B pamkax o0Opa3zoBaTesnbHON MpOrpamMmbl BBICIIETO OOpa30BaHUS OOYYAIOIIMECS TaKXKe

OCBaMBAaIOT CIOCOOCTBYIOIINE

JIpYru€  JUCLMILUIMHBI

W/WIN  TPaKTUKH,

3aIlJTaHUPOBAHHBIX PE3YJIbTATOB OCBOCHUA JUCHUIIINHBI ((BOpTOBaH QHCPIHUA.

Tabnuya 3.1. Ilepeuenv komnonenmos OII BO, cnocobcmeyrowux o0ocmudiceHuro
3aNIAHUPOBAHHBIX PE3YIbMAaAmMo8 0C80EeHUS OUCYUNTIUHB]
g | Moo e
P KOMIETEHIIMH et *ﬂy ’ et *ﬂy ’
NPAKTHKHU NPAKTHKHU
Crocoben Pre-Graduation Internship in
COBEPIICHCTBOBATH U Programming; Industry;
OINK-2 peanu30BbIBATH HOBBIC Aerospace Systems; Technological Training;
MaTeMaTHYECKHUE METOIBI Structures & Materials Modelling; | Dynamics and Control of
peIIeHHs TPUKIIATHBIX Space Systems;
3aJ1a4
Crniocob6eH pa3pabaTbIBaTh Programming; Dynamics and Control of
MaTeMaTHYECKUE MOJICIH U Aerospace Systems; Space Systems;
OIK-3 MIPOBOIUTH UX aHAJIU3 PU Structures & Materials Modelling; | Pre-Graduation Internship in
peleHnn 3a1a4 B 00J1acTH Project "Drone Systems Industry;
npodeccHoHaNIbLHON Engineering. Part 1"; Technological Training;
ACATCIIBHOCTHU
Practical Training in Receiving
Remote Sensing Data from
Satellites and its Interpretation
Crioco0OeH y4acTBOBAThH B . -
[IPOBEICHUM HAYYHBIX (online from RUDN Mission Pre-Graduation Internship in
POBCIL N o Control Center) / HUP; ] P
HCCIIeIOBaHHUN U pa3padoTKe . Industry;
IIPOEKTHBIX PELIEHUH B Aerospace Systems; Technological Training;
I1K-3 P p Structures & Materials Modelling; 109 9
001acTH OAIIMCTHKHY, S Dynamics and Control of
Project "Drone Systems )
JWUHAMMKM U YHPABJICHUSA . . ", Space Systems;
Engineering. Part 1";
II0JICTaMHU KOCMUYECKHUX . .
AIADATOR Applied Mechanics and
P Engineering**;
Systems Engineering**;
Crocoben AHAM3HPOBATD, B Practical Tralnl_ng in Receiving Pre-Graduation Internship in
TOM YHCJI€ HA aHTTIUHCKOM Remote Sensing Data from .
. - . Industry;
SI3BIKE, METOAUKHU Satellites and its Interpretation . R
. . Technological Training;
I1K-5 MCCIIEI0BaHUS (online from RUDN Mission .
) Dynamics and Control of
OaJTMCTHYECKHUX U Control Center) / HUP; )
. . Space Systems;
JMHAMHYECKUX English Language;

XapaKTEPUCTHK NpU

Aerospace Systems;

JOCTHXXCHHIO




IIpenmecrByromue Hocaenywomue
Hnd Haumenosanne HHC?{HI:IHHHLJIMOI; JIU nucuunﬂnl}llil/;auoz[ JU
P KOMIIEeTeHIHH . o, . you,
NMPaKTHKH NMPaKTUKH
MOJICITUPOBAHUH Structures & Materials Modelling;

TPaeKTOpU MOJIETOB
KOCMHUYECKHX aIlllapaToB

Applied Mechanics and
Engineering**;
Systems Engineering**;
Russian as a Foreign Language;
Advanced Methods of Remote
Sensing and Geoinformation
Systems;

* - 3aMoJIHAETCS B COOTBETCTBUM ¢ MaTpuueii komnereniuid u CYII OI1 BO
** - 3JIEKTUBHBIE AUCIUIUIUHBI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OOmiast TpymoeMKocTh aucuIuIuHbl «On-board Energy» cocraBisier «5» 3a4eTHBIX €IUHHII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHus 00pa308amenbHOl NPOSPAMMbL BblCUle20 00paA308aHus Olisi OYHOU @HopMbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMecBT pCED)
Koumaxmmnas paboma, ax.u. 12 12
Jlexrun (JIK) 36 36
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 72 72
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 180 180
3a4.e/1. 5 5




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5.1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

HaumeHnoBanmue
Homep " -
pasnena pas3nena Conep:xanue pazaesa (TeMbl) Bua yueOHoi#i padoThl
TUCIHUIIITHHBI
Modeli £ 1.1 Nozzle flow JIK, C3
Pasnen th:rnif;lnrgogket 1.2 Contro'l of mass flow JIK, C3
1 engines 1.3 Modeling of rocket nozzles JIK, C3
14 Effects of nozzle area ratio JIK, C3
Pazpmen | Types of 21 Connection of flow to nozzle JIK, C3
2 nozzles shape
Paspmen |Solid propellant 3.1 Stability JIK, C3
3 gas generators 3.2 Grain designs JIK, C3
Paznen |Models for 24 Zlgglsz:gﬁg??egiifs e
4 |rocket engines 42 9 JIK, C3
gases
51 Configuration and JIK, C3
components
5.2 Aircraft engine modeling JIK, C3
5.3 Turbojet engine JIK, C3
5.4 Turbofan engines JIK, C3
5.5 Inlets or diffusers JIK, C3
Pasmen |Aircraft 5.6 Exhaust nozzles JIK, C3
5 propulsion 5.7 Compressors and fans JIK, C3
Turbines, stage
5.8 characteristics, degree of JIK, C3
reaction
Engine structures,
5.9 centrifugal stresses, engine JIK, C3
arrangements
Aircraft engine 6.1 Jet noise JIK, C3
Pasnen |noise:
6 principles, 6.2 Turbomachinery noise JIK, C3
regulations

* - 3anonHsgercs Toibko 1o QUHOM dopme obyuenus: JIK — aexyuu, JIP — nabopamopusie pabomut, C3 —
NPpaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Crnenmnanu3npoBaHHoOe
yueOHOe/1adopaTopHoOe
o0opynoBanme, I1O u
Tun aynuropuu OcHaleHue ayIuTOpUHU
MaTepuaJIbl JI1 0CBOEHUS
AMCUMILTNHBI
(nmpu HeOOXOAUMOCTH)
JlekunonHas
CemuHapckas
Jns
CaMOCTOSTEJIbHOMU
paboTHI

* - ayIUTOPHS AJIsI CAMOCTOSATENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIIbHO!

7. YYEBHO-METO/JUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUAIIJINHBI

OcnosHas tumepamypa:




1. Kerrebrock, J. L. Aircraft Engines and Gas Turbines. 2nd ed. MIT Press, 1992. ISBN:
9780262111621.
2. Sutton, G. P., and O. Biblarz. Rocket Propulsion Elements. 7th ed. Wiley Interscience,
2000. ISBN: 9780471326427
Hononnumenvras aumepamypa:
1. Gas Turbine Theory : By Henry Cohen, G. F. C. Rogers, H. I. H. Saravanamuttoo,
Publisher: Addison Wesley Longman
2. Spacecraft Systems Engineering, 3rd ed. : By Peter Fortescue, John Stark and Graham
Swinerd, Publisher: John Wiley & Sons
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmeprnemy:
1. O9bC PYIH u ctopornue ObC, Kk KOTOPBIM CTYJE€HTBl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHHH 3aKJIFOYCHHBIX JIOTOBOPOB
- DnekTponHo-6ubmmoreunas cucrtema PY/IH — ObC PYIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Oubauorexa onnan» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- OBC «KoncynbraHT cryfentay www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3sl JAHHBIX U ITIOUCKOBBIC CUCTEMbI
- QJIGKTPOHHBIN (POH]I] TPABOBOM U HOPMATUBHO-TEXHUYECKOH TOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema Suaekc https://www.yandex.ru/
- mouckoBas cucreMa Google https://www.google.ru/
- pedepatuBHas 6a3a nanubix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansvl 0151 camocmosmenbHol pabomol 00y4arOWUXCL NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuii mo qucuuruinae «boproBast SHEPTHSI.

* - Bce y4eOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcsl B COOTBETCTBHUHM C JAEHCTBYIONUM NOpsAKOoM Ha cTpanule aucuuiuinasl B TYHUC!



PABPABOTYMUK:

CanteikoBa Onbra

HoueHt AnekcanapoBHa
Jonoxcnocms, BYIT Tloonuce Damunus 1. 0.
PYKOBOJ/JUTEJIb BYII:
Jonoscnocmo BYIT Tloonuce Damunus U.0.

PYKOBOJIUTEJIb OII BO:

ITpodeccop

Pazymusiii FOpuit
Hukonaesuu

Jonoxcnocms, BYIT

ITloonucw

@amunus U.0.



