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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JAucuunnmna

«Systems

Engineering»

BXOIUT B

[IporpaMMy  MarucTparypsl

«bammctrnyeckoe IMPOCKTUPOBAHNEC KOCMHUYCCKUX KOMIIJIICKCOB M CHUCTEM» II0 HaIIPaBJICHHIO
01.04.02 «IIpukmagHas marematuka ¥ uHpOpMaTHKa» W u3ydaercs B | cemectpe 1 Kypca.
Huctunmuny peanusyet Kadeapa Bysa-Ilaptaépa. Jucuummmna coctout u3 3 pa3aenos u 12 tem
u HampanieHa Ha w3ydenue fundamental principles of integrated systems design from a holistic
perspective; analysis of the main methods for solving typical problems and familiarization with
the scope of their application in professional activities. The discipline involves viewing the system
problem space in its entirety from the initial concept throughout the lifecycle to retirement.

Lenbro ocBoenus aucuuiuinbsbl siBissercst formation of fundamental knowledge and skills in
the application of problem solving methods necessary for professional activity, increasing the
general level of literacy of students on basic systems and systems engineering concepts and terms;
introduce systems engineering as a problem solving process / approach, project decision support,

and its relationship to program life cycle.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUSA JUCHUIIVIMHbI

OcBOEHUE OUCIUATUINHEI

«I[IpoekTpoBaHUE WHKEHEPHBIX CUCTEM)

HAIpaBJICHO Ha

(dbopMupoBaHHE y 00YYAIOIINXCS CIECTYIOMNX KOMIIETEHIIUH (YACTH KOMIIETEHIUH):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvlx y 00yHarOWUXcs Npu 0C80eHUU
OUCYUNTUHDBL (Pe3YIbMaAmbl 0C80EHUS OUCYUNTUHDL)

HNHankaTopbl J0CTHKEHHS KOMIIETEHIINT

Hugp Komnerenuus o
(B pamMKax JaHHOW JTHUCIUILIIHEI)
VYK-2.1 ®opmynupyeT mpobiiemMy, pereHne KOTOpoil HaupsaMyro
CBSI3aHO C IOCTIDKCHHEM IICIH MIPOCKTA;;
VK-2.2 Onpenensiet cBI3U MKy MOCTABICHHBIMU 3ala4aMU U
OKH/TaeMBIC PE3YIIbTAThl HX PEIICHHUS;
VK-2.3 B pamkax 1ocTaBJIEHHBIX 3a7ja4 ONpeAessieT UMEIOIINecs
Crioco0eH ympaBisTh MPOEKTOM .
PECYPCHI M OTpaHUYEHUsI, JIEHCTBYIONINE TIPABOBbIE HOPMBI;;
YK-2 Ha BCEX ATarax €ro >KU3HEHHOTO
MK VYK-2.4 Ananusupyer riaH-rpaduk peaan3aiuy IPoeKTa B 1eJI0M
Y BBIOWpAeT ONTUMAIbHBINA CIIOCO0 pEelIeHHs MOCTABIEHHBIX 3a71a4,
WCXOS 3 ICUCTBYIONINX MPABOBBIX HOPM U UMEIOIINXCS PECYPCOB
Y OTpaHUYEHU;;
YK-2.5 KoHTponupyeT X0/ BHIIIOJHEHUS IPOEKTA, KOPPEKTUPYET
TUTaH-TPaUK B COOTBETCTBUH C PE3YIIHTATAMU KOHTPOJIAL. ;
IIK-1.1 O6nanaeT pyHIaMEHTaTbHBIMHA 3HAHUSAMH, TTOJTYICHHBIMHU
B 00JTACTH MAaTEeMaTHYECKUX U (W) €CTECTBEHHBIX HAayK,
CrmocobeH GpopMyIupoBaTh LEIH, N
.. |mporpaMmupoBaHUs 1 HHPOPMAITHOHHBIX TEXHOJIOTHIA;;
3a[1aud HayYHBIX HCCIICAOBAHUIA B
N I1K-1.2 ¥Ymeer HaxoauTh, GOPMYINPOBATH U peIIaTh CTAaHIAPTHbIE
00J1acTH MIPUKIIATHON . .
3a7a9d B COOCTBEHHOM HAyYHO-MCCIIEIOBATEIBCKOM IEATETbHOCTH
MaTeMaTHKU 1 HHPOPMATHKH, .
. B 00J1aCTH MIPUKJIATHON MaTeMaTUKU U WHHOPMATHKH,
IK-1 BBIYUCIIUTENIbHONW TEXHUKU U o .
. BBIYHUCITUTENLHON TEXHUKU M COBPEMEHHBIX TEXHOJIOTHIA
COBPEMEHHBIX TEXHOJIOTHIA
MPOrPaMMHUPOBAHHS;;
MIPOrpaMMHUPOBAHHUS, BEIOUPATH . .
I1K-1.3 Nmeet npakTHUeCKUii ONBIT HAyYHO-NCCIIET0BATEIHCKON
METOJIbI M CPEJICTBA PEIICHUS o
sanad JIEATEBHOCTH B 00JIACTH MPUKIIQTHON MaTeMaTUKH U
MH(POPMATHKH, BEIYACITUTEILHON TEXHUKH ¥ COBPEMEHHBIX
TEXHOJIOTHI MPOrpaMMHUPOBAHUSL.;
[1K-3.1 3HaeT ocCHOBHBIE MaTEMATUUECKHE METOJIbI U COBPEMEHHBIE
Crioco0OeH y4acTBOBAaTh B
WHCTPYMEHTAJBHEIC CPEJICTBA B 00IaCTH OAILTHCTUIECKOTO
MPOBEJCHUH Hay4HbIX
. MIPOEKTUPOBAHUSI KOCMUYECKUX KOMILJIEKCOB U CUCTEM;;
HCCIICIOBAaHUN U pa3paboTKe
. [1K-3.2 BrnazmeeT 6a30BBIMH 3HAHUSMH 10 CTAHIApTaM, HOPMaM U
IK-3 IIPOEKTHBIX PEIIeHNH B 00J1acTH

OaIIMCTUKY, TUHAMUKH 1
YIIPABJICHUS NOJETAMU
KOCMUYECKHUX aIlnaparoB

MpaBUJIaMH pa3pabOTKH MPOCKTHBIX PENICHU B 001acTH
OaJUTMCTHKY, THHAMUKY W YIIPABICHUS MTOJICTAMHA KOCMUYECKUX
anmaparos;;

I1K-3.3 YMmeeT npuMeHsITh MaTEMaTHIECKHUE METOIBI U




I/IH}II/IKaTOPLI JOCTHIKCHHUSI KOMIIETCHIINHN

Mudp Komnerennus o
(B paMKax JaHHOUW TUCUUTUIMHBI)
COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOJOTUN TIPH MTPOBEICHUN
HAYYHBIX UCCIICIOBAaHUN M Pa3pabOTKe MPOSKTHHIX PEIICHUN B
o0acTi OaJUTMCTHKY, JHHAMUKH ¥ YIIPABICHUS MTOJICTAMA
KOCMHYECKHX aIapaToB.;
ITK-5.1 3naeT oTpaboTaHHBIC ¥ IPUMEHSIOMINECS METOINKH, B TOM
YHCJIC U3 aHTJIOS3bIYHBIX HCTOUYHHUKOB, JIJIS UCCJICAOBAHUS
Crioco0OeH aHaIM3UPOBATH, B TOM |0aJUIMCTHYECKUX M TUHAMUYIECKUX XapaKTEePUCTHK IIPH
Yyclie Ha aHTJIMUCKOM SI3bIKE,  |MOJETUPOBAHUU TPACKTOPUI MOJETOB KOCMUYECKUX alaparos;;
METOIMKH HCCIICIOBAaHM [TK-5.2 YmeeT pa3zpabaTeiBaTh U MOJAEPHU3UPOBATH METOTUKU
I1K-5 0aJTUCTHYECKHUX U HCCIICIOBaHMS OAJUTMCTHYCCKUX U TUHAMUYECKUX XapaKTCPUCTHK

JMHAMHYECKUX XapaKTePUCTHK
IIPU MOJETUPOBAHUU TPACKTOPUI

MIPU MOJEIMPOBAHUN TPAEKTOPHI MMOJIETOB KOCMUYECKUX
anmnaparos;;

[1K-5.3 Bnageer MeTogaMu U ITOAXOAAMHU K UCCIIEIOBAaHUIO
OaITUCTHYECKUX M TUHAMUYECKUX XapaKTePUCTHK IIPH
MOJEIUPOBAHUY TPACKTOPUI NOJETOB KOCMUYECKUX AIapaToB.;

TNOJICTOB KOCMHUYCCKUX allapaToB

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO
Hucuunnuna «IpoekTupoBaHre MHXEHEPHBIX CUCTEM» OTHOCHTCS K 4acTH, GOpMUPYEMOi
y4aCTHUKaMH  oOpa3oBaTeNbHbIX  OTHomeHMH  Omoka 1 «Jucuurmmuuel  (MoIynm)»

00pa30BaTeNbHON MPOrpaMMbI BBICIIETO 00pa30BaHUS.

B pamkax o0Opa3zoBaTesnbHON MpOrpamMmbl BBICIIETO OOpa30BaHUS OOYYAIOIIMECS TaKxkKe

OCBaWBAIOT JApPyrue JUCHHUIUIMHBI W/HWIW  TPAKTHKH, CIOCOOCTBYIOIIHE  JIOCTHIKECHHUIO
3aIUIaHUPOBAHHBIX  PE3YyJbTAaTOB OCBOCHUS JUCUMILIMHBL «IIpoeKTupoBaHME HHKEHEPHBIX
CUCTEM.
Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CmMuiceHur
3ANIAHUPOBAHHBIX PE3YIbMAMO8 0C80EHUS OUCYUNTIUHBL
IpenmecrBylomue MMocaenywouue
HIngp Hammenosanue Z[HCEHZ:IHHHLI;IMOI;:)’JIM, }:[l/ICHI/lHJ]l/Iill)]:l/l\];JOZlyJIPI,
KOMIIETEeHIHH . -
NPAKTHKH NPAKTHKHU
Practical Training in
Receiving Remote Sensing
Data from Satellites and its
Interpretation (online from
RUDN Mission Control
Center) / HUP;
Pre-Graduation Internship in
CrocoOeH ynpaBisTh Industry;
VK-2 MIPOEKTOM Ha BCEX ATamax Aerospace Systems;
€ro KU3HEHHOTO IUKIa System Design;
Dynamics and Control of
Space Systems;
Project "Drone Systems
Engineering. Part 1";
Project "Drone Systems
Engineering. Part 2";
CriocobeH GpopMyupoBaTh Pre-Graduation Internship in
LEJIH, 3a/1a41 HAYIHBIX Industry;
uccie0BaHuil B 00s1acTi Practical Training in
K-1 TIPUKIJIQIHOW MaTeMaTHKH 1 Receiving Remote Sensing

HHPOPMATHKH,
BBIYHMCIINTEIHHOW TEXHUKHU U
COBPEMEHHBIX TEXHOJIOTHH
IPOrpaMMHPOBaHUs,

Data from Satellites and its
Interpretation (online from
RUDN Mission Control
Center) / HUP;




HIudgp

HanmeHnoBanue
KOMIIETeH NI

IIpenmecrByromue
AUCHHUTIIUHBI/MOAYJIH,
NPaKTHKU*

Mocaenyromue
JUCHUTIIMHBI/ MOIYJIH,
NPaKTHKU*

BEIOMPATH METOJIBI U
Cpe/ICTBa PelICHHs 3a/1a4

Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hayuno-
uccieaoBarcjibCKas pa60Ta;
Technological Training;
Advanced Methods of Remote
Sensing and Geoinformation
Systems;

System Design;

Dynamics and Control of
Space Systems;

IK-3

CrnocobeH y4acTBOBaTh B
MPOBEJICHUH HAYYHBIX
UCCIeI0BaHui U pa3paboTke
MPOEKTHBIX PEIICHHUN B
obnacTy OaIIMCTHKH,
JUHAMUKHU U yIIPABICHUS
MoJIeTaMU KOCMHYECKHX
anmapaToB

Pre-Graduation Internship in
Industry;

Practical Training in
Receiving Remote Sensing
Data from Satellites and its
Interpretation (online from
RUDN Mission Control
Center) / HUP;

Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hay4so-
HCCJIICA0BATCIIbCKaA pa60Ta;
Technological Training;
Aerospace Systems;
Structures & Materials
Modelling;

System Design;

On-board Energy;
Dynamics and Control of
Space Systems;

Project "Drone Systems
Engineering. Part 1";
Project "Drone Systems
Engineering. Part 2";

I1K-5

CriocobeH aHaJIM3UPOBATH, B
TOM YHCJIE HA QHTTIUICKOM
A3BIKE, METOJUKI
UCCIIEI0BaHUs
OaJUTHCTHYECKHUX U
JUHAMUYECKUX
XapaKTepUCTUK IIPU
MOJEIUPOBAHUHU
TPaeKTOpU MOJIETOB
KOCMHYECKHX allapaToB

Pre-Graduation Internship in
Industry;

Practical Training in
Receiving Remote Sensing
Data from Satellites and its
Interpretation (online from
RUDN Mission Control
Center) / HUP;

Practical Training and
Research in Dynamics and
Control of Space Systems
(online from RUDN Mission
Control Center) / Hayuro-
uccienoBaTensckas paboTa;
Technological Training;
Aerospace Systems;
Structures & Materials
Modelling;

System Design;




HIudgp

HanmeHnoBanue
KOMIIETeH NI

IIpenmecrByromue
AUCHHUTIIUHBI/MOAYJIH,
NPaKTHKU*

Mocaenyromue
JUCHUTIIMHBI/ MOIYJIH,
NPaKTHKU*

On-board Energy;

Dynamics and Control of
Space Systems;

Advanced Methods of Remote
Sensing and Geoinformation
Systems;

* - 3aIMoJIHAETCS B COOTBETCTBUM ¢ MaTpuueil komnerenuidi u CYII OI1 BO
** - 3JIeKTUBHBIE AUCIUIUIUHBI /TIPAKTHKH




4. OFbEM JUCHUILIVMHBI U BUJIbI YYEBHOM PABOTHI

OO1m1ast TPyI0EMKOCTh AUCHUILTUHBI «Systems Engineeringy» cocTaBisieT «6» 3aUeTHBIX SAHHUII.
Tabnuya 4.1. Buowl yuebHOU pabomvl no nepuooam 0cC80eHUsi 00pa308amenbHOl NPOSPAMMbL 8blcUie20 00paA308aHUs 01 OYHOU (HOpMbL
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 20 20
Jlexrun (JIK) 10 10
Jlabopartopusie pabotsl (JIP) 0 0
IMpaktryeckue/cemunapckue 3ansatus (C3) 10 10
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 160 160
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 36 36
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 216 216
3a4.e/1. 6 6




5. COAEPKAHUE JUCIUITVINHBI

Tabauya 5. 1. Cooepoicanue oucyuniunsvt (MOOYis) no 8udam y4ebHou pabomol

Buna
Homep | HammeHnoBaHue pasnena .
Conep:xanue pasaesa (TeMbl) yueOHOM
pa3aeia AUCHUIIJINHBbI paﬁOTLI*
11 Systems Engineering Overview JIK, C3
Paszen 1 Intrqductjon to Systems 1.2 Life Cycle Stages JIK, C3
Engineering 13 Decision Making and Risk Assessment in Design K. C3
' and Model-Based System Engineering ’
2.1 Business and Mission Analysis Process JIK, C3
System Engineering 29 ﬁtr?)léit;:lder Needs and Requirements Definition JIK, C3
Pasnen 2 B%%Urqlfha; g{/zf:r??sei./ee 2.3 Architecture Pefinition P_ro'c.ess JIK, C3
2.4 Interface Design and Definition JIK, C3
2.5 System Definition Process JIK, C3
3.1 Design Definition Process JIK, C3
o 3.2 System Analysis Process and Implementation JIK, C3
System Engineering Process
Pasmen 3 | Technical Processes: Up 33 Integration, Verification, Transition, and Validation K. C3
the Systems Vee ' Processes ’
34 Op_era;ion, Maintenance, Disposal Process, JIK, C3
Tailoring SE Processes

* - 3amonasercs Tonpko mo OUHOMU dopme obyuenust: JIK — nexyuu, JIP — nabopamopheie pabomsi; C3 —
npaKmuyecKue/CeMunapcKue 3aHamus.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneyerue OUCYUNnIUHbL

Tun aynuropuu

OcHaleHue ayuToOpuu

Crnenunanu3upoBaHHoOe
yueOHOe/1adopaTopHoe
obopynoBanme, I1O u
MaTepHuaJIbl IJI1 0CBOCHHS
AMCUMILTUHBI
(mpyu He0OXOAUMOCTH)

JlexumonHas

Aynuropus 1Sl IPOBEICHUS 3aHATUN
JIEKIIMOHHOT'O THUIIa, OCHAIIICHHAs
KOMIUIEKTOM CHEIHaTH3HPOBAHHON MeOeH;
JIOCKOH (3KpaHOM) M TEXHUYECKUMU
CpeACTBaMHU MYJIbTUMEINA TPE3CHTAIHN.

CemuHapckas

Aynuropus ISl IPOBEICHUS 3aHATUI
CEMHMHApPCKOI'0 TUIA, TPYIIIOBBIX U
VHIUBUYAIbHBIX KOHCYJIbTALUM, TEKYIIETO
KOHTPOJIA U IPOMEKYTOYHOM aTTeCTALUH,
OCHAIIEHHAs! KOMILIEKTOM
CHEIHATN3UPOBAHHON MeOeH 1
TEXHUYECKUMH CPEICTBAMH MYJIbTHMEINA
MpPE3EHTAaIHII.

Jns
CaMOCTOSITEIbHON
paboTHI

AyauTopus JUisl CaMOCTOSATEILHON paOOThI
oOyuaromuxcsi (MOKeT UCTIONB30BAThCS AJIs
MPOBEACHUS CEMUHAPCKHUX 3aHITHI U
KOHCYJbTAIUH), OCHALIEHHAsA KOMILIEKTOM
CHeIMaTu3UPOBAHHON MeOeH 1
KoMibroTepami ¢ gocrynoM B UOC.

* - ayIUTOpHS AJIsl CAMOCTOSTENIbHOM paboThl 00yyaroniuxcst ykaspiaercs OBA3ATEJIBHO!




7. YHEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHUE JUCHUITIJIMHBI

OcHnosHas tumepamypa:
1. Donella Meadows, "Thinking in Systems: A Primer”, 2008. 240 pages.
2. Hammond and Keeney, "Smart Choices: A Practical Guide to Making Better
Decisions™, 2015. 256 pages.
Hononnumenvras aumepamypa:
1. Janine Benyus, "Biomimicry: Innovation Inspired by Nature”, 1997/2002. 308 pages
2. Peter Bernstein, "Against the Gods: The Remarkable Story of Risk™, 1998. 400 pages.
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepnemy:
1. O9bC PYIH u cropornue ObC, Kk KOTOPBIM CTYJEHTBl YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBaHHWH 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. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- QJIGKTPOHHBIN (POH]] TPABOBOM U HOPMATUBHO-TEXHUYECKOM 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/
Yyebno-memoouueckue mamepuanwvl 0151 camocmosmenbHol pabomol 00y4aArOWUXC NPU
0CB80EHUU OUCYUNTUHBL/MOOYIS*:
1. Kypc neknuii no qucuuruinae «[IpoekTupoBaHre WHKEHEPHBIX CUCTEM).

* - Bce y4eOHO-METOANYECKHE MaTepHallbl Uil CaMOCTOATENbHOM paboThl 00ydaromuxcs
pa3MenarTcsl B COOTBETCTBUHM € AEHCTBYIONUM NOpsiAKOoM Ha cTpanule aucuuiuinasl B TYHUC!
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