degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: CucreMHOE IPOEKTUPOBAHUE KOCMHYECKOH TEXHUKN
10 HANPABJICHHUIO: Texuunueckas puznka
NpoduJIb MOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa KOCMUYECKHX JIETaTEeIbHBIX allllapaToB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: A.A. PoMaHOB, JI-p T€XH. HayK

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpbl KOCMUYECKHX JIeTaTeIbHbIX anmnaparos 28.03.2022



AHHOTANMA

Kypc "CucremHOE€ NpPOEKTHPOBAaHME KOCMHYECKOW TEXHHMKH" OTHOCUTCS K BapUaTHBHOM 4YacTu
00pa3oBaTeIbHON NPOrpaMMBbl, H3ydaeTcsi B | cemecTpe MarucTparypsl.

W3ydenne naHHON AMCHMILTUHBI OMMpAeTCsl Ha 3HAHWA, MOJIyYEHHBIE B IMPOIIECCE OCBOCHMS JMCUUITITHHBI
«Maremarnueckuii ananmusy», «JluHeitHas anreOpa W aHanuTHYECKas reoMeTpus», «Juddepennmansase
ypaBHeHUs», « Teopus BeposiTHOCTEl», «O0mas husznuka», « IkoJaorus», « OCHOBBI CHCTEMHOTO WHKUHUPUHTE
KOCMHUYECKHUX CHUCTEM», «YIOpaBICHUE KOCMUYECKMMH TMpOrpaMMaMud M MpOeKTamu», «JuHamuka
KOCMHUYECKOIO TTOJIETAY.

Nzyuenune yueOHOH AMCHIMIUIMHBI HAMpPaBIECHO HA YIIYOJNEHHE W pacliupeHre 0a30Boi MpodeccHOHAILHOM
MOATOTOBKU Marucrpa, GOpMUpOBaHNUE COOTBETCTBYIOIUX KOMITCTCHITHIH.

ConeprkaHre Kypca OCHOBBIBACTCS Ha CHCTEMHBIX 3HAHUSX, MIOJYYCHHBIX B XOAC U3YUCHUS CICAYIOIUX TEM:
KonuenrtyanbHo€ NpOEKTUPOBAHUE KOCMUYECKUX MUCCHM.

JeranbHOoe NPOEKTUPOBAHUE KOCMUUYECKUX CUCTEM.

AHanu3 TeXHOJIOTrHYeCKOM TOTOBHOCTH.

VYhpapieHre KOCMUYECKUMHU MPOEKTaAMHU.

1. leau u 3apauu

Meap AUCUMNIMHBI

M3YYCHHE OCHOB CHCTEMHOHN Pa3pabOTKH MEPCIEKTUBHBIX KOCMUYECKUX CPEACTB, UCIIOIB3YEMBIX TIPH
CO3JaHMH KOCMHYECKHX WHPOPMALIMOHHBIX CHCTEM HABUTAllUW, CBS3M W JIMCTAHIIMOHHOTO
30HJUPOBAHUS 3eMIIM, a TakKe OO0eCIeueHHE HAYMHAIONIUX CHUCTEMHBIX HWHKEHEPOB KOMILIEKCOM
MUHUMAJIFHO HEOOXOAMMBIX 3HAaHWHM MO TporieccaM, MOAXOAaM, CpPEACTBAM U COIMYTCTBYIOIICH
rH()OpPMAIIUY CUCTEMHOTO WHXUHUPUHTA KOCMUYECKOW TEXHHUKH.

33]13‘[1/[ JAUCHUIIINHBI

*  npuoOpeTeHHe TEOPETUYECKUX 3HAHWKA B OONACTH CHUCTEMHOTO MPOEKTUPOBAaHUS KOCMHYECKOM
TEXHUKH,

* IOJy4YEHHE CTyAEHTaMU 0a30BBIX HABBIKOB HCIIOJIB30BAHUS METOAMYECKOTO amlmapara CHCTEMHOM
pa3paloTku;

° HU3YyUCHUC HpOCTeﬁmHX MCTOO0OB pa3pa6OTKI/I, CO3[aHMs U MCHBITAHUA KOCMHYCCKOM TECXHHUKH Ha
Pa3HbIX dTalax XU3HCHHOI'O HUKJIAa ITPOCKTOB,

* 03HAKOMJICHHE C METOJIaMU B3aUMOJICHCTBUS Y4aCTHHUKOB HpOCKTHOﬁ KOMaH/bI,
¢ IIOArOTOBKA K pe€ajin3alnu COOCTBEHHBIX HCCJICAOBATCIILCKUX IIPOCKTOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYAINIO KaK CHCTEMY,

YK-1 CriocoGeH ocymecTBIsATh KpUTHIECKUN
BBISIBJISISL €€ COCTABIISIOLIME U CBSI3U MEXKIY HUMH

aHaM3 MPOOJIEMHBIX CHTYaIlMii Ha OCHOBE
CHUCTEMHOTO TI0IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
YK-2 Cnoco6en ynpaBiiTh NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAroB
HCCIIeIOBATEIbCKUM NIPOEKTOM Ha BCEX dTamax | JOCTHXKEHUS  JaHHOro  pesynerata. ®Dopmupyer
€ro peain3auun IUIaH-TpaduK peayM3alud MpoeKTa B ILeJOM H  IUIaH

KOHTPOJIA €ro BBIIIOJIHCHUSA

OIIK-4.1 CrocobeH aHamu3upoBaTh 3ajady, [JIAHHUPOBAThH
MyTH PELeHHs, Ipeiaratb U KOMOMHHUPOBATh CIIOCOOBI

OIIK-4 CriocoOeH oCcyIIeCTBISATh HAyYHbIH PeIICHUS

TIOUCK U Pa3pabOTKy HOBBIX NMEPCIEKTUBHBIX OIIK-4.2 CrnocobGeH UCHONb30BaTh HCCIICAOBATEIbCKHUE
HMOJXOAOB U METOOB K PELICHHIO METO/bl IPU PEUIEHUU HOBBIX 3a/au, IPUMEHsS 3HaHUS B
npodeccuoHaIBHBIX 33/1a4, TOTOBHOCTh K pa3IuyHBIX 001aCTIX HAyKH (TEXHUKN)

AKTUBHOMY y4YacCTHIO B HAy9HOU U




MHHOBAllMOHHOM EATEIBLHOCTH, OIIK-4.3 CriocoOeH BBIABUraTh TUIIOTE3bI, CTPOUTH MOJICIH
KOH(EPCHINSX, BBICTABKAX M [PE3CHTALHIX JUIsL  ONMCAaHWS M3Y4YaeMbIX SIBIICHUH M  IPOILECCOB,

npeasaratb HOBBIE IYTH peLIeHUs NPOpeCCHOHATBHBIX
3a1a4

[IK-2 Criocoben camocTositenpHo BemonasaTh  |1IK-2.1 Bnageer coBpeMeHHBIMU (DU3UKO-TEXHUYECKUMHU
(M3UKO-TEXHUYECKHME HAYYHBIE UCCIIEIOBAHMUsT |METONAMHM  TEOPETUYECKOIO M OKCIEPHMEHTAILHOTO

JUIsL ONTUMU3ALMU [1aPAMETPOB OOBEKTOB U HUCCJICA0OBaHUA
MPOIIECCOB C UCTIONB30BaHNEM CTaHIAPTHRIX U ([1K-2.2 TlpuMeHseT MeTombl MaTeMaTH4YecKOoro aHajiu3a |
CIIELUAIbHO Pa3pabOTaHHbIX CTPOUT MAaTCMATUYCCKHUE MOJACIM JUI1 PCLICHUS 3aaad

HHCTPYMCHTAJIbHBIX U IPOTPAMMHBIX CPEACTB OIITUMU3ALIUN

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)

B PE3IYIBTATC OCBOCHUA JUCHUTIIIAHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

YMETB:

* OCHOBHBIC HAIIPABJICHHUS CHUCTEMHOW pa3pabOTKH KOCMHUYECKOH TEXHUKH, COCTABISIOLICH OCHOBY
KOCMHUYECKUX MH()OPMALIMOHHBIX CHCTEM;

* OCHOBHBIE METOBI CUCTEMHOI'O aHAJIN3a CJIOKHBIX TEXHUYECKHUX CHCTEM;

*  TEOpeTHYECKHE OCHOBBI aHAJIMTHUECKOTO HEPAapXHUYECKOro Ipolecca, 00ecIeunBaromero BrIOop
aNbTepHaTUB M3 Ha0opa BO3MOXKHBIX BAPHAHTOB CHUCTEMHBIX IPOEKTOB CO3IaHUSI KOCMHYECKUX
KOMILIEKCOB;

* 1poOJeMbl U PUCKHU, BOSHUKAIOLINE [TPU CUHTE3€ KOCMHUECKUX CHUCTEM;

. ¢usnueckue 3aKoHbl M (PU3MKO-MaTeMaTH4eCKHe MOJENH, JIeXallhie B OCHOBE ONHCAHUS
(YHKUIMO-HATBHOHN U (PU3NYIECKON apXUTEKTYPbl KOCMHUYECKHX KOMILJIEKCOB U CHCTEM;

* OCHOBHBIE IIOHATHS, ONPEAEICHUS U YPAaBHEHU, UCIIOJIb3yEMbIE IIPU IOCTAHOBKE U PELICHUH 3a]1a4y
CO3/1aHHA NMEPCIEKTUBHBIX KOCMUYECKUX CUCTEM Pa3JINYHOTO LIEJEBOT0 HAa3HAYECHHS,

* OCHOBBI TEOPUU HAJIEKHOCTH CIIOXKHBIX TEXHUUECKUX CUCTEM;

* OOIIYyI0 MOCTAaHOBKY M METOJbI BaJMIALNH U BepU()UKALUHN IPOCKTUPYEMBIX KOCMUYECKUX CUCTEM.

. NPUMEHATh Ha NPAKTHKE METOAMYECKHI ammapar CHUCTEMHOTO IPOCKTHPOBAHUS, OCHOBHBIC
HOHSTHS, PU3UKO-MAaTEMAaTHYECKUE MOJICITH U METObI CHCTEMHOI pa3pabOTKU KOCMUYECKOH TEXHHUKH;

. (GopMynHpoBaTh MOAXOABI K ONMHCAHUIO KOHIENIHUI CO3JaBAEMBIX KOCMHUYECKHUX CHCTEM HX
IKCIUTYyaTaIl[HOHHBIX CLIEHAPUEB;

* Ha OCHOBaHMU METOAOB OTOOpa M OLIEHKH NPOU3BOAMTH OOOCHOBAHHBIH BHIOOD aJbTEPHATHB H
YIPOILCHUE aHAIU3UPYEMBIX  (QYHKIHOHAIBHBIX M (U3MYECKUX apXHUTEKTyp CO3/1aBaeMbIX
KOCMHYECKUX CHCTEM;

* POU3BOAUTH YKMCJICHHbIC OLICHKH KIIIOYEBBIX XapaKTEPUCTUK, (POPMHUPYIOIIMX HCXOAHBIC JaHHBIC U
TpeOOBaHMS K CO3/1aBAEMOI KOCMUYECKON TEXHHKE;

* BBIOMparTh HambOomnee 3PPEKTUBHBIN MOAXOA K MPOESKTUPOBAHHUIO B 3aBUCHMOCTH OT KOHKPETHOTO
Habopa TpeOOBaHHUI M UCXOTHBIX JaHHBIX;

. OCBaMBaTh HOBBIC IPEIMETHBIC OOJIACTH, TEOPETUYECKUE IOAXOJAbI M OJKCIIEPUMEHTAJIbHBIC
METOJIMKH, CBSI3aHHBIE C Pa3pabOTKOI U CO3IaHNEM CIIOKHBIX TEXHUUECKUX adPOKOCMHUYECKUX CHCTEM.

BJIAJIETh:

¢ HaBbIKaAMHU YCBOCHUS 00JIBIIOr0 00BEMA MC)I(,I[HCHHHJIHH&pHOﬁ I/IH(i)OpMaL[I/II/I B 00JIACTH CHCTEMHOIO
WHXXWHUPHUHTA KOCMMYECKOM TCXHUKU,

. KyJIBTYpOi TIOCTAaHOBKM M MOJCIHMPOBAHUS (U3MYECKHX M HAYYHO-TEXHHYSCKUX 3a/1ad B
IpeAMETHOM 001acTh pa3pabOTKH U CO3/1aHMUsI KOCMHUYECKUX CHCTEM U KOMIUIEKCOB;
. HaBbIKAMH TOCTAHOBKM THITOBBIX NPUKIAJHBIX MENEBBIX 3aJa4, PEHIaeMblX KOCMHUYECKHMHU

MH(POPMAIMOHHBIMHU CUCTEMaMH CBS3H, HaBUTALMK U /|33 1 npecTaBIeHNAME O MyTAX UX PEIICHHUS;
* HaBBIKAMU CUCTEMHOI'O IIPOEKTUPOBAHNS KOCMUYECKUX CHCTEM;
* IIPaKTUKOH MCCIEJOBAaHUS U PELIEHHs TEOPETUUECKUX U IPUKIIAJHBIX 3a/ad.

4. Conep:xanue TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.




No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 Beenenune B CHCTEMHOE NPOEKTHPOBaHHE ) )
KOCMHMYECKON TEXHHUKH.
) >KH3H6HHBIﬁV LUK IIPOEKTa CO3JaHUA ) )
KOCMHYECKOH CHCTEMBI.
O030p  KOCMHUYECKOH  MHUCCHHU |
3 KOHIISTIIIHS (YHKIIMOHUPOBAHUS 2 2
KOCMHYECKOH CHCTEMBI.
4 ApPXHUTEKTYpa KOCMUYECKON CUCTEMBI. 2 2
5 Hepapxusi KOCMUYECKOH CHUCTEMBI H ) )
CTPYKTYpa BBITIOJIHSEMBIX PalboT.
Hanucanne  mpaBMIBHBIX  MCXOAHBIX
6 JAHHBIX MPOEKTa CO3/IaHUsI KOCMHYECKOM 2 2
CHCTEMBI.
7 @OYHKIMOHAJIBHBIA aHAIN3 KOCMUYECKUX ) )
CHCTEM.
8 NccnenoBanne KOMIPOMHICCOB. 2 2
9 AHanmuTn4ecKkui HepapxXudecKui 2 2
Iporecc.
10 |CuHTe3 KOCMHUYECKON CUCTEMBI. 2 2
11 OCHOBBI TPOEKTHPOBAHHUS. 2 2
12 | YpoBHHU TEXHOIOTHYECKOI TOTOBHOCTH. 2 2
13 |HanexHOCTb KOCMUYECKUX CUCTEM. 2 2
14 Banupauuns u Bepudukanus pesyabraTon ) )
CHUCTEMHOTO IPOEKTHPOBAHUSI.
I'paduxk BBITIOJIHEHUS MIPOEKTHBIX
pabor.CucTeMHOE TPOEKTUPOBAHUS U
15  |pacnpenenenue YIPaBICHYECKUX 2 2
¢bynknuii/rutanos.Pabora B xomanne
MPOEKTA.
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:kaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 2 (Becennuii)
1. BBeneHnue B cucTeMHOE POEKTUPOBAHNUE KOCMUYECKON TEXHUKH.

CrpykTypa U cOCTaB KOCMHUYECKHMX cHUCTeM. Cxema JleleHus] KOCMHYECKHX KoMIuiekcoB. Cucrema
POCCHIMCKHX, aMEpPUKAaHCKMX M eBpONEHCKMX KOCMHUYECKHX CTaHJApTOB CO3JaHMS CPEICTB
KOCMHUYECKON TeXHUKH. CHCTEeMHOE MPOCKTUPOBAHUE ONTHKO-IEKTPOHHBIX CHUCTEM. TEpMUHBI M
OIIPEAEIICHUS] CUCTEMHOT'O IPOSKTHPOBAHUSI.

2. )Ku3HeHHBIN IIUKI MPOEKTa CO3/1aHNs KOCMHUYECKON CHCTEMBI.




Onucanne o6mux ¢a3 >KM3HEHHOTO LIUKJIA MPOEKTa, UX IeJiel, OCHOBHBIX MEPOIPUATHH, KOHEUHOU
HNPOAYKLHUH H MPOLEeTyp KOHTPOJIS Ha IpaHMIaX BINOIHEHUs ¢a3. OnpeneneHne HCXOTHBIX JaHHBIX
Ha KOCMHYECKylo cucremy. Lluknorpamma Qa3 XKM3HEHHOTO LMKJIA MPOEKTa B MOJENW Mpolecca
CHCTEMHOTO TpoeKTHpoBaHHusA «V». THUIOBBIE CPOKM pa3pabOTKu Uil Kakaoi u3 (a3 MpOeKTOB
HACA n ®KA. 3amaun U 3HaUMMOCTD BBITIOJHEHUSI TEXHUYECKOM KCIIEPTU3bI, BPEMEHHBIE METKH
IIPOBE/ICHUS TEXHUYECKOM IKCIIEPTU3bI Ha XKU3HEHHOM LiMKIIe npoekra. Kpurepuu i cranaapTHOR
TEXHUYECKOM SKCIEPTU3BI POEKTA. 3aBEpIICHUE TEXHUYECKON IKCIIEPTU3BL.

3. O630p KOCMHYECKON MUCCHUHU M KOHLIENIHS (PyHKIIMOHUPOBAHUS KOCMUYECKON CUCTEMBI.

BaXHOCTh MaKCHMaJbHO TOYHOTO OIMCAaHMS MHCCHM WM TIPOEKTa KOCMHUYECKOH CHCTEMBI.
ConeprxaHue ONMcaHusl, BKIOYash HEOOXOAMMOCTb CO3IaHUS, LEJIM MHUCCHH, OCHOBHBIC pelIacMbIC
3a71a4u, MPUHUMAaeMble JOMYIIEHHs, PyKOBOJICTBO IPOLIECCOM pa3paboTKU U 0043aTeIbCTBA, IJIaBHbIE
OTPaHMYEHUS, a TAKXKEe KOHLEMIHUS S3KcIuTyarauuu. Pa3paboTka SKCIUTyaTalMOHHOW KOHULEHIMU
muccun (ConOps). Onucanme uaopmanuu, coxepxkamieiics B ConOps. Ilpumepsl koHIenmui
KOCMHYECKUX MUCCHH.

4. ApXUTEKTypa KOCMUYECKON CUCTEMBI.

Mecto pa3pabOTKH apXUTEKTYPbl KOCMUYECKOH CHCTEMBI B KOHTEKCTE HEOOXOIUMOCTH HMPOBEICHUS
aHalln3a ee KCIUTyaTallMOHHON KOHLENIMH, (YHKIHMOHAIBHOTO aHalln3a KOCMHUYECKOW CHCTEMBI U
CUCTEMHOTO IIPOEKTUPOBaHMsI KOCMUYECKOM TeXHUKU. Pa3jinyHble TUIBI apXUTEKTYp KOCMHUYECKUX
CHCTEM U HEKOTOpPbIE METOABI X Pa3paboTKu. Pa3paboTka apXxuTekTypsl KaK MHAYKTUBHBIN IpoOIIecC,
OCHOBaHHBIII Ha 3BPUCTUYECKOM OCMBICIEHUM U OIBITE CUCTEMHOIO WHI)KEHEpa, CO3JaroIIero
APXUTEKTYpPy KOCMUYECKOH CUCTEMBI (KOTOPOTO MHAYE HA3bIBAIOT CUCTEMHBIM apXUTEKTOPOM).

5. Mepapxusi KOCMUYECKOW CUCTEMBI U CTPYKTYpa BBIITOJIHIEMBIX PaloT.

CBs3b apXHUTEKTYPBhl CHUCTEMBI W CXEMbI JICJICHHS CO37[aBaeMOro BbIxogHOTO npoaykra (PBS).
[TpeumyiiecTBa U CTOMMOCTh CO3/[aHUSI CHCTEMHOW Hepapxuu. OToOpakeHHe BCEX BHIOB PadoT,
HEOOXOMUMBIX ISl PEATTU3AIMKM MPOCKTa CO3/IaHUSI KOCMHUCCKUX CUCTEM, IMyTEM CO3IaHMs CXEMBI
nenenus pador (WBS).

6. Hammucanue IIPaBUJIbHBIX UCXOAHBIX JaHHBIX IMPOCKTA CO3AaHUs KOCMHYECKON CUCTEMBI.

OmpeneneHne posid NMPaBHIBHBIX TPEOOBAaHUH K CUCTEME B YCIEXE MPOEKTa B LIEJIOM. 3HAYUMOCTb
pa3paboTKU XOPOIINX HCXOMHBIX JAaHHBIX: IUIOXHE TpeOOBaHHWS — camMas Oonbinas npobieMa s
MPOEKTOB, TIOCKOJIBKY, YeM TO3IHee WACHTH(UIIMpPOBaHa poliieMa — TeM OPOKE e MPEoI0ICHHE.
Omnucanue pa3iaMYHBIX THIIOB MCXOAHBIX JAHHBIX. YCTAQHOBJIEHHE HANpPaBICHUI paclpoCTpaHEHUS
TpeOOBaHHI — Ha3HAYCHHWE PECYpCOB, HHUCHAJAIOIIUA MOTOK M BTOPUYHBIA IOTOK. MOHHUTOPHHT
TpeboBaHU. J[eKOMIIO3UIIUS CUCTEMBI.

7. DyHKIIMOHAIBHBIM aHAIIN3 KOCMUYECKUX CUCTEM.

Omnpenenenue 3amauvl (YHKIMOHAJIBHOTO aHAAM3a W €0 MECTO B KOHTEKCTE INPOSKTHPOBAHMS
KOCMHYECKOH CHCTEMBl. MeToAbl M 3HAauMMOCTb (YHKLUHMOHAJIBHOTO aHaju3a. VHCTpyMEHTHI
(YHKIIMOHATILHOTO aHanmu3a — (QyHKIUOHAJbHBIE Onok auarpammbl (Functional Flow Block
Diagrams) u ananu3 BpemenHoro psga (Time Line Analysis). [lpumepsl npumenenust.

8. UccnenoBanne KOMIIPOMHUCCOB.

Omnucanue THUNOBOTO TPOIECCa M3YYCHUs KOMIIPOMHUCCHBIX BapUaHTOB C IMpuMmepamu. V3ydeHue
KOMIIPOMHCCOB KaK MEXaHU3M IOIEPKKU HMPUHATUS PEIICHUH Ha BCEM NPOTSKECHUH SKU3HEHHOTO
muKIia npoekra. CyIiecTBYIOIINE 3BPUCTUKHU 110 UCCIECIOBAaHHIO KOMIpoMuccoB. Onucanue aepesa
KOMIIPOMHCCOB KaK BO3MO)KHOTO IpauKa ynpaBieHUs IIPOESKTOM.

9. AHanUTHYECKHUI HepapXUdecKuil mporecc.



OmnpeneneHne OCHOBHBIX 5TaloOB IpoLEcca NPUHATHA peleHuid. BaXHOCTh HMCMIONb30BaHUS
nokazareneii 3Haunmoctu (FOM) u npumepst FOMs. [ToctpoeHne nepapxudeckoro aHaIMTHIECKOTO
npouecca (AHP), xak mpumep Meroma orOOpa HAWIY4IIMX ajbTEpPHATHB. BO3MOXHBIE «3a» H
«mpotuB» wucnonb3oBanus AHP. Vcnonbs3oBaHue pecypCHBIX OTpaHWYEHHH W HENPEeIBHIECHHBIX
OOCTOSITENIECTB MPH Pa3paboTKe cucTeMbl. Pa3sHHIa MeXIy OTrpaHWYECHUSIMU M HENpEeABHICHHBIMHU
o0cTosTenscTBaMH. POCT 3HAUMMOCTH OLIEHKH PECYPCOB IO MEpPE TOTOBHOCTH CHCTEMBI.

10. CuHTE3 KOCMHYECKON CUCTEMBI.

OmnpeneneHue MOHATHA CHHTE3 CHUCTEM M €0 OIMCAaHME B KOHTEKCTE IpolLiecca CUCTEMHOIO
npoekTupoBanud. Mcrnonb30BaHne MOHATHS CUHTE3 CUCTEM Ui NpeoOpa3oBaHus (GyHKIMOHAIBLHON
ApXUTEKTYphl B ONTHUMHU3UPOBAHHYIO (H3MUYECKYIO0 apXUTEKTypy KOCMHUYECKOH cucTtembl. OnucaHnue
HEKOTOPBIX OKCIEPTHBIX 3HAHMM W KOHLENIHH, NOJE3HBIX JUIsl MPaBUIBHOTO CHUCTEMHOTO
POEKTUPOBaHUsA. MOIyJIbHOE NPOECKTUPOBAHUE C HU3KOW CBSI3aHHOCTBE), BBICOKOM IUIOTHOCTBIO U
MajblM  KOJMYECTBOM MOAKIIOUEHUH. YCTOMYMBOE MPOEKTUPOBAHHE, YIOBJIETBOPAIOLIEE
HPEeABSABIAEMbIM TPEOOBAaHUSIM K CHCTEME B IIMPOKOM JHANa30HE COCTOSHUN OKPYKAIOLIeH Cpebl
WJIM BXOJHBIX MTapaMeTPOB.

11. OCHOBBI IPOEKTUPOBAHHUS.

OCHOBHBIE TIPOLIECCHI MPOCKTUPOBAHUS M PA3JIMYHbIE METONbI BBIMOJHEHHUS MPOEKTHBIX PadoT.
Hcnonp3oBaHue onbiTa MNPEeNblIyIIUX IPOEKTHBIX pELIEHUH B JIONOJHEHUE K pPa3IndHbIM
anpTepHaTHBaM Ha paHHEM »JTame mnpouecca. [IpaBoMepHOCTh TPaIWLIMOHHBIX NPUIOKEHUH |
XAapaKTEepUCTUKHM  alnaparypbl KOCMHYECKMX amnmaparoB. IlpuMmepbl pas3iauyHBIX MPOEKTOB
KOCMHYECKUX CHUCTEM.

12. YpoBHU TEXHOIOTNYECKOW TOTOBHOCTH.

Paznuunble ypOBHU TOTOBHOCTH TEXHOJIOTUI, YEM HUXKE YPOBEHb, TeM Bbllle pUCKHU. [[Ikana ypoBHe
texnonoruueckoit roroBHoctH (Technology Readiness Level (TRL)), ucnonb3yemast ansi OLCHKH
TFOTOBHOCTUM TEXHOJIOIMU K MCIIONb30BaHUIO B KocMuyeckoM nonere. Koppemsauus Mexny
TEXHOJOTMYECKOM TOTOBHOCTBIO W PUCKOM. YMEHBIIEHHWE CHCTEMHOIO pHCKa 3a CUeT
3a0naroBpeMeHHON paszpabotku TexHonoruii ¢ Hu3kuM TRL, TlpuMep cucTeMBl KOCMHUYECKOTO
teneckonia JWST, ucronb3yromeil a1l CHUKCHHS PHCKA MPOEKTa AOCTYIHBIE TEXHOJOTHMH U UX
3a05IaroBpeMEHHYI0 Pa3paboTKy.

13. Hazie)KHOCTE KOCMAYECKHUX CHCTEM.

BaXHOCTh HaJEKHOCTH KOCMHYECKON TEXHHKH JJISI adPOKOCMUYECKOW OTpaciiy, KaKk MH)XEHEPHOM
JAWCIMIUTMHBI BHYTPH CUCTEMHOTO NPOEKTUpOBaHMs. KilroueBbie MOOKEHUS HA/Ie)KHOCTH, TAKUE KaK
KOHCTaHTa CKOPOCTH OTKa30B, CpPEIHEE BpeMs MEXAy OTKa3aMH W KpuBas ¢ (OpMOH «BaHHBD).
PazHbie crmocoObl  OyONMMpOBaHWS CUCTEM, BKIIOYAs OTKAa30yCTOHYHMBOCTh, (PYHKIMOHAIBHOE
nyOnupoBaHHE, a TaKkKe MpedoTBpalleHne OoTKa3oB. O030p crocoOOB pacyera HAICKHOCTH U
UCIIOJIb30BaHKE OJIOK-MarpamMm.

14. Banunauus u BepuduKanus pe3yabTaToB CUCTEMHOIO IPOSKTUPOBAHUS.

[Ipouenypsl BepuduKanMu W BadMJAUH i TpeOOBaHMH K KOCMHYECKHM CHUCTEMaM M CaMHX
cucteM. Paznmuume Mexay Bepudukanueid W Banuganueid. MecTo MIaHUPOBAaHUS BepUUKAIMH U
BalMJAlMM B KOHTEKCTE YXM3HEHHOTO IMKJIa CUCTEMBI U V-MOJEIH INPOEKTUPOBAHUSA CHUCTEMBI.
Marpuna Bepudukauy. YeTbipe OCHOBHBIX METO/a BepH(PUKAIIMK — TECTUPOBAHHE, JEMOHCTPAIIHS,
aHanW3 W WHCIEKTHpOBaHWE. THIOBBIE TECTBI COCTOSHHUS OKpyXkaromeil cpenbl. IIpumepsr
MOCIIE/ICTBUH TIIIOXOH BepUUKAIINY.

15. I'paduk BBINONHEHHS NPOEKTHBIX paboT.CHCTEMHOE MPOEKTUPOBAHUS W  paclpesesieHue
ynpasieHdeckux (GyHKuui/mianoB.Pabora B komaHe mpoeKTa.



Pasnuunbie Tumel rpadukos: auarpamma [anTta, rpaduk KItO4eBBIX cOOBITHH, ceTeBble Tpaduku. Mx
NPEUMYIIECTBAa U HeAOCTaTKU. KirtoueBble KOHIEIUY KPUTHYECKOTO IyTH M ITOTOKA B TIPUIIOKESHUH
K cereBbIM Tpadukam. Pazpaborka rpaduka ¢ OIEHKa TIEPUOAOB BBITIOJIHEHHUS OTalloB.
Pexomenmanuu mo BpeMeHHbIM IpaHuiiaM. [IpuMepsl KOHTPOJIS UCTIONHEHUsT TPa(UKOB U POpMaThI
OTYETOB O BBIIOJIHCHUU.

Paznuums mexay 00S3aHHOCTSIMH MEHEKepa IMPOSKTa W CHCTEMHOTO HHXEHepa Impoekra. JlBa
KJIIOYEBBIX JOKYMEHTa IO YIPABICHHUIO: IUIAaH MPOEKTa W YHPABIAIOUIMNA IUIAaH CHUCTEMHOIO
WHKeHepa. J[Ba Tuma ynpaBieHus BBIOIHICMBIMU pa0d0TaMy: MOCIICI0BATEIbHBIA H MAaTPUYHBIH
3HaYUMOCTh PAa0OTHl B KOMAaHJIE NpPH BBHINOJHEHUH CUCTEMHOIO0 NpPOEKTUpoBaHUs. OnucaHue
NPUHINIOB (POPMHUPOBAHMS YCIIEIIHBIX KOMaHA. THIBI MHIUBHIYalIbHOCTEH, KOTOpPbIE MOTYT OBITH
coOpaHbl B KOMaHAy. V3ydeHHe NMpeuMyliecTB W MPUMEHHMOCTH WHIUKATOPOB THIA JTHYHOCTEH
Maiiepc-bpurrc

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

yqe6Ha;[ AyAuTOpH, OCHAILICHHAA KOMIIBIOTCPOM U MYHBTHMeﬂHﬁHLIM 060py)_IOBaHI/IeMI MIPOCKTODP,
HWHTCpAaKTHUBHAs JOCKa.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
1. CucremHuas pa3zpaboTka kocmudeckoit Texuuku [Texcr] : B 2 4. U. 1 : yue0. mocobue yist By30B / A.
A. PomanoB ; M-Bo o0OpazoBanus u Hayku PD, Mock. ¢uz.-TexH. uH-T (Toc. yH-T) .— M. : MOTH,
2015 .— 288 c.

2. CucremHas pa3paboTka KocMuueckoit TexHuku [Teker] : B 2 4. Y. 2 : yueb. mocobue ams By30B / A.
A. Pomanos ; M-Bo oOpa3zoBanus u Hayku P®, Mock. ¢us.-texH. us-T (roc. yH-T) .— M. : MOTH,
2015 .—239c.

JlononHuTE bHAS TUTEpATypa
®onp nuteparypsl 6a30B0ii Kadeapsl (OpraHU3aIum):

1. TeonrdopMaIMOHHBIC TEXHOIOTHY U HHTEPAKTUBHAS KOMITBIOTEpPHAsE 00paboTKa N300paKeHUN B
3a/1a4ax JUCTAHIIMOHHOTO 30HANPOBaHUS okeaHa| Tekct]: yaeOHOoe mocobue /
A.A.PomanoB;Mock.¢pu3.-rexH.uH-1(roc.yH-T .— M. : MOTHU, 1999 .— 230 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/ — snekrponHas Oubnroreka dusrexa
2. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.
3. http://benran.ru —6ubnuoreka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazeMun Hayk.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Microsoft Office, Microsoft Power Point, nporpammusie maketst Matlab, Excel.
9. MeTonuuecKHe YKa3aHUs 151 00Y4AIOMIMXCS 0 OCBOEHHIO TUCHUILTHHBI (MOTYJIsI)

YcnemHoe ocBoeHue Kypca «CHCTEMHOE TPOCKTHPOBAHME KOCMHUYECKOM TEXHUKH» TpelOyer
CaMOCTOATENBHON paboThl CTyJeHTa. B mporpamme Kypca NPUBEIEHO MHUHUMAILHO HEOOXOAMMOE
BpeMs 11 paboTHI CTyIEHTa Ha/l TEMO.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— ipopaboTKy y4eOHOU U HAYYHOU JIMTEPaTypHhI;



— ydacTHe B Hay4HO-HCCIIEA0BATEIILCKOM paboTe;
— ydacTHe B Hay4YHO-TEXHUYECKUX KOH(pEpEeHINsX.

PYKOBO):[CTBO U KOHTPOJIb HaJ CaMOCTOSTEIIbHOU pa60T0ﬁ CTyACHTA OCYLICCTBIIACTCA B PC3YJIbLTATC
WHAWBUYAaJIbHBIX KOHCYJILTaHI/Iﬁ. IlokazareneM BnageHUs MarepuajioM CIYXUT YMCHUE CTaBUTb U
peuaTtb TCXHUYCCKUC 3aa4U.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa KOCMUYECKUX JIETAaTeIILHEIX alapaToB

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: A.A. PoMaHOB, JI-p TEXH. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE

VYK-1.1 Ananuzupyer npoOIEMHYIO CUTYaIHIO KaK CHCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBiser MOWCK BapUaHTOB  PELICHUSA

CHCTEMHOTO TT0JIX0/1a, BEIpAOaThIBATh . .
. o MOCTaBJICHHOM  MpoOJIeMHON  cUTyalud Ha  OCHOBE

CTpPAaTETHIO ICHCTBUH

JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-2.2 Crniocoben MIPOTHO3UPOBATH pe3yabTar
YK-2 Cnocoben ynpaBiiTh NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIIAaroB
HCCIIeJOBAaTEIbCKUM NIPOEKTOM Ha BCEX dTamax |  JOCTHXKGHUS JaHHOro  pesynerata. ®Dopmupyer

€Tro pcajin3anuu

HJ'IaH—l"pa(l)I/IK pcajin3anun IIPOCKTa B INCJIOM U IUIAH
KOHTPOJIA €ro BBIIIOJIHCHUSA

OIIK-4 CriocoOeH oCcyIIecTBISTh HayYHbIH
HOUCK U Pa3pabOTKy HOBBIX MEPCIIEKTUBHBIX
MO/IXOJIOB U METOJIOB K PELICHUIO
npodecCHoHaNIBHBIX 33/1a4, TOTOBHOCTb K
aKTHBHOMY YYaCTHIO B HAyYHOH 1
MHHOBAIIMOHHOM JeATEeIbHOCTH,
KOH(EPEHIIUAX, BBICTABKAX U MPE3CHTAIHIX

OIIK-4.1 CrocobeH aHamM3upoBaTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peneHns

OIIK-4.2 CnocoOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/IbI TIPY PENICHUM HOBBIX 3ajlad, MPUMEHSS 3HAHHS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4.3 CriocoOeH BBIABUraTh TUIIOTE3bI, CTPOUTH MOJICIH
Ul ONHUCAHMA M3y4aeMbIX SIBICHHMA M  IPOILECCOB,
npeasaratb HOBBIE IYTH peLIeHUs NPOpeCCHOHATBHBIX
3a1a4y

I1K-2 Crnoco0OeH caMOCTOITENBHO BBIIIOIHITH
(U3MKO-TEXHIUYECKHE HayUHBIE HCCIICIOBAHMUS
JUTSL ONITUMU3AIIMN TTapaMeTPOB OOBEKTOB U
MPOIECCOB C MCIIOIB30BAHUEM CTAHJAPTHBIX U
CIEIMAIBHO pa3pabOTaHHBIX
WHCTPYMEHTAIBHBIX ¥ TPOTPAMMHBIX CPEJICTB

[IK-2.1 Bnageer coBpeMEHHBIMH (PU3UKO-TEXHUYECKHUMHU
METOlaMU  TEOPETHYECKOI0 M IKCIEPUMEHTAIBHOI'O
HCCIEI0OBaHUS

[IK-2.2 IIpumensier MeTOABl MaTeMaTHYECKOTO aHalu3a U
CTPOUT MaTeMaTHYECKHE MOJENM Uil pelleHus 3aaad
ONITHUMU3AINN

2. Iloka3arein OLleHUBAHUS KOMIIEeTeHITHH

B PE3YIBTATC U3YUCHUA JUCHUIIINHBI «CucremHoe IMPOCKTUPOBAHUC KOCMHMYECKON TEXHHUKIDY 06}"{3}0]]_[1/1171051

JOJIKCH:

3HATb:

* OCHOBHBIC HAlpaBJICHUS CUCTEMHOH pa3pabOTKH KOCMHUYECKOW TEXHHKH, COCTABIISIONICH OCHOBY

KOCMHNYCCKHUX I/IH(I)OpMaLII/IOHHBIX CHUCTECM,

¢ OCHOBHBIC MCTOAbI CUCTCMHOT'O aHaJIn3a CIIOXHBIX TCXHHYCCKUX CUCTEM,
° TCOPCTUYICCKUC OCHOBBI AHAJIUTHUYCCKOIO HCPAPXUYCCKOIO IIpoIecca, O6CCH€‘II/IBaIOH.IeFO BBI60p
AJIBTCpHATUB U3 Ha6opa BO3MOXXHBIX BapUAHTOB CHCTCMHBIX IIPOCKTOB CO3JaHUA KOCMHUYCCKUX

KOMIIJICKCOB,

* NpoOIeMBl M PUCKH, BO3HUKAIOLINE IIPH CUHTE3€ KOCMHUYECKUX CUCTEM;

. ¢u3nyeckue 3aKoHBI M (PU3UKO-MATEMATHUYECKHE MOJENH, JIeKallue B OCHOBE OIMCAHUS
(byHKIMO-HANBHON M (PU3NUECKOI apXUTEKTYPbl KOCMUYECKHUX KOMIJIEKCOB U CHCTEM;

* OCHOBHBIE MOHATHUSA, ONIPEICICHNS U YPAaBHEHHUS, HCIIOJIb3YEMBIE TIPY MOCTAHOBKE M PELICHUH 3a]a4
CO3JlaHMsI IEPCIIEKTUBHBIX KOCMUUECKHUX CUCTEM Pa3IMYHOIO LIE€JIEBOI0 Ha3HAUYEHUS;

* OCHOBBI TEOPUH HAJIEHKHOCTH CIOKHBIX TEXHUYECKUX CHCTEM;

* 0OUIYIO MOCTAHOBKY W METOABI BAIMIALUH U BEPUPHUKAIINH IPOSKTUPYEMBIX KOCMUYECKUX CHCTEM.

yMeThb:



. INPUMEHATh Ha MPAKTHKE METOAMYECKHH ammapar CHUCTEMHOTO IPOEKTHPOBAHHUS, OCHOBHBIC

MOHATHSA, PU3UKO-MaTeMaTHISCKHE MOJICIIN M METO/Ibl CHCTEMHOHN pa3padOTKH KOCMUYECKON TEXHHUKH;

. dopMynupoBaTh MOAXOABI K ONHCAHUIO KOHIEMLHUI CO3JaBaeMbIX KOCMHUYECKHMX CHCTEM HX

IKCILTYaTallHOHHBIX CLICHAPHEB;

* Ha OCHOBaHMU METOAOB OTOOpa M OLIEHKH NPOU3BOAUTH OOOCHOBAHHBIM BHIOOP aJIbTEPHATHB H

YIPOUICHUE aHAJIM3HPYeMbIX (YHKIMOHAIBHBIX UM  (U3UYECKUX AapXUTEKTYyp CO3IaBaeMBIX

KOCMHUYECKUX CHCTEM;

* MPOM3BOAUTH YHCIICHHBIC OLCHKH KIIIOUYEBBIX XapaKTEPUCTUK, (HOPMHUPYIOIINX HCXOAHBIC TaHHBIC U

TpeOOBaHMS K CO3/1aBAEMON KOCMUYECKOUN TEXHUKE;

* BbIOMparh Hambonee 3(h(HEKTHBHBINA MOAXON K IMPOCKTUPOBAHUIO B 3aBUCUMOCTH OT KOHKPETHOTO

Habopa TpeOOBaHUI M UCXOIHBIX JaHHBIX;

. OCBaMBaTh HOBBIC IPEIMETHBIC OOJIACTH, TEOPETHYECKHE IIOIXOAbI M DKCIIEPUMEHTAIbHBIC

METOJHMKH, CBSI3aHHBIE C Pa3pabOTKOIl U CO3MaHNEM CIIOKHBIX TEXHUUECKUX a3POKOCMHUYECKUX CUCTEM.
BJIA/1€Th:

* HaBBIKAMH YCBOCHUS OOJIBIIIOT0 00beMa MEeXAUCIUIUIMHAPHOW HH(OpMAIHK B 00IaCTH CHCTEMHOTO

WH)KUHUPHHTA KOCMHYECKOH TeXHHUKH;

. KyJIbTYpOH MOCTAaHOBKM M MOJAEIHUPOBAHUSA (PU3MYECKHX M HAyYHO-TEXHHMYECKHX 3a/1ad B
MpeaMeTHOM 061acTu pa3pabOTKH U CO3JaHU KOCMUYECKUX CUCTEM U KOMILIEKCOB;
. HaBbIKAMU IIOCTAHOBKU TUIIOBBIX IPUKJIAAHBIX LEJIEBBIX 3a/ay, pPELIaeMbIX KOCMHYECKUMH

I/IH(i)OpMaI_II/IOHHBIMI/I CHUCTCMaMU CBA3H, HABUTAllUU U I[33 " OpCACTABJICHUAMU O IMIYTAX UX PCHICHUS,
¢ HaBbIKaMH CUCTEMHOI'O ITPOCKTUPOBAHNA KOCMUYCCKUX CUCTEM,
° HpaKTI/IKOfI HCCIICAOBAaHUA U PCHICHUA TCOPCTUUCCKUX U TPUKITAIHBIX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

Texymuii KOHTPOJIb OCYIIECTBISIETCS B (hOpME CaMOCTOATENBHBIX padOT MM TECTOB B MUCHMEHHOMN
(dhopme 1o KaxI0l TeMe.

PykoBOACTBO M KOHTPOJIH 3a CAMOCTOSITENLHOW pabOTOH CTyIEeHTa OCYIISCTBISETCS B pPE3yJIbTare
aHallu3a WMTOTOB KOHTPOJBHBIX, CAMOCTOSITENILHBIX PAabOT W TECTOB, a TaKXKe WHAWBUIYAIbHBIX
KOHCYJIbTaIUH.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

[IpomesxyTouHas arrectauus 1o aucuuiinHe «CUCTEMHOE NMPOEKTUPOBAHUE KOCMUYECKOW TEXHUKN
MpoBOIUTCS B (hOpME IK3aMEHOB.

HpPIMepHBIfI MEpCUCHb BOIIPOCOB I MOATOTOBKHU K 3K3dMCHY:
. Pa3psacHutre cMbICH TCPMUHOB CUCTCMHA pa3pa60TKa U CUCTCMHOC IPOCKTHUPOBAHUC.
. O6H.[HOCTL " Pa3jiIniIuC UCKYCCTBA U HAYKHU CUCTCMHOTO MHX XUHHUPUHTA.
. OcHOBHEBIE MOBCACHYCCKHUC XAPAKTCPUCTUKH XOPOUICTO CUCTCMHOI'O MHKCHEPA.
. HpI/IHI_H/IHBI " CYHIHOCTB Iponecca CUCTCMHOIO ITPOCKTUPOBAHMUA.

1

2

3

4

5. OcHOBHOUM HA0OP WHKEHEPHBIX TUCIUTUINH, BXOISIINX B CHCTEMHOE TIPOEKTHPOBAHNE.

6. HaGop cranmapToB CUCTEMHOTO MHKHHUPUHTA Kocmudeckoi Texunkun EKA n HACA.

7. Ilporecchl TEXHUYECKOH pa3pabOTKY, U3TOTOBIICHUS U YIIPABJICHHS B CHCTEMHOM HWH)KUHUPUHTE.
8

OnumuTe Bce «3a» U «IPOTHB» MPONOJDKEHHUS Balllero 00pa3oBaHMs B HAllPaBICHHUH CHCTEMHOIO
WHXMHUPHHTA T10 Balllei BEIOPAHHOM CIIeUalbHOCTH.

9. ChopmynupyiiTe OCHOBHBIE OTIMYUTENbHBICE TPU3HAKH JKU3HCHHBIX IMKJIOB H3JICIHS,
HCIOJIb3yeMble KOCMUYeCKuMU areHnTcTBamu Poccun, EBporer u CIIA.

10. UcxonHble naHHbIE HAa Pa3pabdOTKy CUCTEMbI U KOHEUHBIE TPOIYKTHI Kaxkaoi ¢a3zer XKL,

11. Otnmaue U/ ot tpeboBanwmii T3.

12. Bzaumocssi3u npoueccoB pazpaborku u Bepudukauuu ¢ ¢azamu XKL mpoekra KocMHYECKOH
CHCTEMBI.

13. IlpemompeneneHHass W peajbHas CTOMMOCTh >KM3HEHHOTO IMKJIA pPa3pabOTKU KOCMHYECKOM
TEXHUKHU.

14. WrepaTMBHOCT, M PEKYPCHUBHOCTH MPOLECCOB CHCTEMHOI0 WHXHHHUPHHTA Ha pPa3HbIX (azax
’KM3HEHHOTO ITMKJIA pa3pabOTKH KOCMUYECKON TEXHUKH.



15. Ces3pb a3 >KU3HEHHBIX IHKIOB Pa3pa0dOTKH KOCMHUYECKOH TEXHUKH W MEPONpPUATHH MO
MIPOBEJICHUIO TEXHUYECKOUN SKCIIEPTHU3BI ITPOEKTOB.

16. BcioMHuTe Kakue-nuOO Ciaydad W3 Ballero >KM3HEHHOTO ONbITA, MM W3JENUs, KOTOpble Obl
JOCTaBHJIM BaM XJIOMOTBHI C MX HMCHOJNb30BaHUEM. IlycTh 3TO OynmeT mpocTo Ha3BaHUE, XOTS ropaszio
Jyd4iie, 4ToObl 3TO OBLTM Kakue-IMOO MOTPEOUTENbCKHE XapaKTEPUCTHUKU H3JENUsl, KOTOpPbIE OBLIH
OYeHb HEYHOOHBI IS MCIojib30BaHusA. CrapaiiTech OBITh MakCHMalbHO KOHKPETHBIMH. TO, YTO BHI
nenaere, SBISAETCS pealbHbIM (OPMUPOBAHHMEM MEPEYHs IIOXKETaHMH 3aKa3dMKa K H3/CIIHIO.
JlomoyTHUTE Balll IepevYeHb MBICISIMUA CBOMX KOJUIET 10 KoMaH/e. BO3MOKHO, BBI IpHIyMaeTe HICKO IS
n300peTeHusl.

17. Yem cxema AeIeHus U3eIHs OTIINYACTCS OT CXEMBI JIeIeHHs padoT.
18. JlaiiTe onpeneneHus ¥ pa3bACHUTE Pa3HUILY HEPAPXUUECKUX YPOBHEN CUCTEMBI.

19. Paspaboraiite cxemy aeneHus aisi kKocMuueckux muccuid /133, cBsizu u HaBuranuu. OObsSCHUTE
MPUHLUIHAIBHYIO Pa3HUILY MEKIY HUMH.

20. B uem cocTosAT OTIMYNS apXUTEKTYPHI 34aHus, IHTepHeTa 1 KOCMUYECKOW CUCTEMBI?
21. HazoBUTE OCHOBHBIE THIIBI U CTHIIN ApXUTEKTYPBI CUCTEMBI.

22. B yeMm 3akitoyaercsi KOHIENTYaJbHOE W OObEANHSIONIEEe MPOSKTHPOBAHKUE M TJI€ MPH ITOM MECTO
pa3paboTKN apXUTEKTyphl CHCTEMBI.

23. IIpuBecTH IpUMEpPBI APXUTEKTYpP MEPCIEKTUBHBIX KOCMUYECKUX CUCTEM.

24. PazpabotaiiTe UCXOJAHBIC JaHHBIE HAa CHUCTEMY JHMCTAHIIMOHHOTO 30HIWUPOBaHMS 3eMiM Ha Oaze
HaHOCIYTHHUKOB.

25. Chopmynupytite (yHKIIMOHATBLHBIE TPEOOBAHUS K COTOBOMY Telle(poHy.

26. ChopmynupyiiTe TOUHOCTHEIE TPEOOBaHUS K KOCMUYecKoi cucteme FireSat.

27. Onpenennure OCHOBHBIE 3TalbI Ipouecca (YHKIXOHATBFHOIO aHaJIN3a KOCMUYECKOW CUCTEMBI.

28. OObscHUTE OOIIME MNPUHLUNB M pPa3HULY (OPMHUPOBAHMSA MaTPULl (QYHKUIUH/TPUOOPOB,
(YHK-ITUI1/CTOMMOCTH U COSIMHEHUH MEX Ty pUOOpaMu.

29. HazoBuTe W OOBSCHUTE OCHOBHBIE HWHCTPYMEHTHI BBIMOJHEHUS (DYHKIIMOHAILHOTO aHalu3a
KOCMHYECKOH MHCCHUH.

30. HpI/IBe,Z[I/ITe OpUMCEPBI NOCICA0BATCIIBHOCTH BBINIOJIHCHUA q)YHKI_[I/IOHaJILHOFO aHaJin3a.

31. CroHCTpyHUpyiiTe IPOCTOE MEPCOHANBHOE AepeBO perieHui (0e3 UCTIoNb30BaHus BEPOSTHOCTEH) O
TOM, Oparh Ji1 ¢ coO0i 30HTHK TPH BBIXOJIE U3 JIOMa Ha MPOTYIKY B OOIa4HbIN JICHb.

[Tpumep 3K3aMeHAIMOHHOTO OMieTa:

Dk3aMeHaOHHbIN Onmer Ne 1

1. Tlepeuucnurte (akTophl, BakHbIE TPU pa3pabOTKE HOBBIX TEXHOJIOTUYECKH OPUEHTHPOBAHHBIX
H3JICITHMN.

2. PaspaboraiiTe nmepeyeHb MPOSKTHBIX AKCIICPTH3 JIIsl BAIIIETO COOCTBEHHOTO MPOECKTA.

Kputepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHMEe 3HAHMSA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBI TpPU  OTBETE
9K3aMEHAIIMOHHOTO OWjieTa M OTBETE Ha BONPOCHI M0 MpOrpaMMme IUCHUILIMHBI, a TaKke IO
pe3yabraTaM KOHTPOJIBHBIX padoT;

oLeHKa «OoTIHYHO (9)» BBICTABISIETCS CTYACHTY, IOKa3aBILIEMY CHUCTEMAaTH3HPOBAHHBIE, TIIyOOKHE
3HaHHUA Y4eOHOW IMPOTrpaMMbl IUCUUILIMHBI TPH OTBETE 3K3aMEHALIMOHHOTO Omiera W OTBETE Ha
BOIPOCHI IO IPOrpaMMe AUCHUIUIMHBL, a TAKXKE 110 Pe3ynbTaraM KOHTPOJIBHBIX padoT;

OLICHKA «OTAMYHO (8)» BBICTABISETCS CTYAEHTY, IOKa3aBIIEMYy CHCTEMAaTH3HMPOBAaHHbIC, 3HAHMSA
y4eOHON MpOorpaMMbl AMCLUUIUIMHBI IPU OTBETE IK3aMEHALIMOHHOTO OHMJieTa U OTBETE Ha BOMPOCHI IO
IporpaMme JUCHUILIMHEL, a TAaKXKe 0 pe3ysibTaTaM KOHTPOJIbHBIX palorT;

OLIEHKA «xopouIo (7)» BBICTaBISAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJBHBIX paboT, €ClIM OH TBEPHO
3HAaeT Marepuaj S5K3aMEHAIIMOHHOTO OWjeTa, I'paMOTHO W MO CYMIECTBY H3J1araer €ero, ymeer
[IPUMEHATH TIOJyYEHHbIE 3HAHUS Ha IPAKTUKE, HO [JOINYyCKaeT B OTBETE€ WIM B PEIIEHUM 3a]ay
HEKOTOPbIE HETOUHOCTH;

OLICHKA «XOpoIIo (6)» BBICTABISETCS CTYACHTY IO pe3ylbTaTaM KOHTPOJBHBIX paloT, €ClIM OH 3HAeT
Marepuall JK3aMEHAIlMOHHOTO OWjieTa, MO CYLIECTBY H3JaraeT ero, ymMeeT MPHUMEHSTh MOJIy4YCHHBIC
3HaHUs Ha [IPAKTUKE, HO JIOIyCKAeT B OTBETE MHOTO HETOUHOCTEH;



OLIEHKA «XOpowIo (5)» BBICTABISIETCS CTYAEHTY IO Pe3yJbTaTaM KOHTPOJIBHBIX paloT, eciii OH 3HAeT
Marepuall SK3aMEHALMOHHOIO Ouiera, W3jaraeT ero, ymMeeT HpPUMEHATh IOJIy4eHHbIE 3HAHMSA Ha
MPaKTHKE, HE JOMYCKAET B OTBETE IPYOBIX OMHNOOK;

OLIEHKA «YIOBJICTBOPHUTENBHO (4)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKXke, €CJIM BO BpeMsl OTBETa JK3aMEHAI[IOHHOTO OWiieTa OH IOKa3al (pparMeHTapHbBIH, XapakTep
3HAaHWHM, HEIOCTAaTOYHO MpaBHIIbHBIC (OPMYIUPOBKU OA30BBIX IMOHATHUH, HO MPHU 3TOM OH BIIAZACET
OCHOBHBIMU pa3/iellaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMH IS AajbHEHIIEro 00yueHHs;

OLIEHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISETCS CTYACHTY IO pe3yJbraTaM KOHTPOJBHBIX paboT, a
TaKkXke, €CIM BO BpPEMs OTBETa 3K3aMEHAllMOHHOTO OWJIeTa OH MOKa3aJl pa3po3HEHHBIH XapakTep
3HaHWH, HEAOCTAaTOYHO MpaBUJbHBIE (OPMYIUPOBKUA O0a30BbIX MNOHATHI, HapyIIEHHE JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B MU3JIOKEHUHU MIPOTPAaMMHOIO Marepualia, HO IPU 3TOM OH BJIAJEeT OCHOBHBIMH
paszenamMu y4eOHOW MPOrpamMbl, HEOOXOAUMBIMU IS JajbHEUIIEro oO0ydeHHs] M MOXKET MPUMEHSTh
MOJTy4eHHbIE 3HAaHHS 10 00pa3Ily B CTAaHAAPTHOH CUTyaluH;

OIICHKA «HEYIOBIETBOPUTEIHHO (2-1)» BBICTABISETCS CTYACHTY IO Pe3yJIbTaTaM KOHTPOJILHBIX padoT, a
Tak)Ke, eCJIM BO BpeMs OTBETa HK3aMEHAIMOHHOTO OWiIeTa, OH IOKa3ajl YTO HEe 3HAeT OOJbIleH YacTH
OCHOBHOTO COACp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpPOBKaX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYEHHBIC 3HAHUS IPU
pELICHNH TUIIOBBIX IPAKTHUECKUX 3a/1au.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBexeHNH yCTHOTO 3K3aMeHa oOydaromiemycs npenocrasisercs 10 40 MUHYT Ha MOATOTOBKY.
Onpoc oOyuaromierocst mo OWeTy Ha YCTHOM 5JK3aMEHE HE JOJDKEH MpeBBIIIaTh ABYX
aCTPOHOMMUECKUX YaCOB.

[IpenonaBarento  mpefocraBisieTcs [paBo, IIOMUMO TEOPETUYECKUX  BOIPOCOB  CTYIEHTaM
JOTIOJTHUTEIbHBIE BONPOCHI, YTOUHSIOIIVE IOHUMaHUe COEp KaHMsI Kypca.

Bo Bpemsi mpoBeneHus 5K3aMeHa IIPH MOATOTOBKE OTBETOB HAa OWIJIETHI, OOydYarOUIMECs MOTYT
MOJIb30BATHCS MPOTPAMMON JUCIUIUIMHBI, KOHCTICKTaMU JICKIIUK U 000 JPYroi IuTeparypou.

Bo BpeMs mpoBemeHus 3K3aMeHa NpHU OTBETE OOydaIOLIErocs Ha BOIPOCH MO OWJIETy WM IO
IporpaMme JUCLUIUIMHBI, OH HE MOXET IOJIb30BaThCsl KOHCIEKTaMH JIEKIMH M JH000# 1pyroit
JIUTEPaTypOu.



