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UML - Unified Modeling Language.
YHUDULUNPOBAHHBIN A3bIK MOAESIMPOBAHUS
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e CTaHaapT Ha 93blK MOAENNPOBaHNA pa3paboTaHHbIN
KoHcopumyMmom dumpm Object Management Group:

http://www.omg.org

e CtaHpaptmsauusa a3bika UML koHcopunymom OMG:
http://www.omg.org/uml

http://www.uml.org/

e Tekylwune BepCcuMmn CTaHaapTa AOCTYNHble AN cBo60AHOro
cKaymBaHuA:
http://www.omg.org/spec/



SysML - System Modeling Language
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e A3blK rpadmnyeckoro MoaennpoBaHus, pa3paboTaHHbIN B OTBET
Ha RFP UML gns cucteMHon nHxeHepumn, paspaboTtaHHbii OMG
n INCOSE (International Council on Systems Engineering)

= https://www.incose.org/
= http://www.omg.org/uml

e [loaaepxuBaeT cneundunkKauuno, aHanns, NpoeKTMpoBaHue, u
NpOBEPKY CUCTEM, BKJOUaKLWmMX obopyaoBaHme, nporpaMmMHoe
obecneyeHne, naHHble, NepcoHasn, npoueaypbl n obopyaosaHume

e 4BNseTca A3bIKOM BM3YyasibHOro MOAENNPOBaHUS,
obecneumBarOLWnM

= CeMaHTUKY: 3Ha4YeHue, CBsA3aHHOEe C MeTaMoaesnbio (npasunia
CO34aHuUs U CTPYKTYpPbl MoAeNien)

= HoTtauuto: npeacraB/ieHne 3HavYeHus, rpadunyeckoe nim
TEKCTOBOE

e SysML He 3aBUCUT OT METOA0JZIOMMN U UMHCTPYMEHTA
MoAenMpoBaHu4



SysML - System Modeling Language
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e [Ipodpunb UML, npeactaBngaiowmMm NoAMHOXECTBO
UML 2 c pacwumpeHunamu

o [logoepxmnsaet o6MeH ModendMun U AaHHbIMKU Yyepes
XML Metadata Interchange (XMI®)



CBA3b Mexay SysML n UML

MI'Y nm. M.B.JloMmoHocoBa. ®akynbteT BMK. PomaHoB Bnagumunp KOpbesny ©2025

SysML'S
extensions to

UML

not required
by SysML

(UML4SysML)



SysML - pacwmnpeHuna a3bika UML
(SysML profile)

MI'Y um. M.B.JlomoHocoBa. ®akynbteT BMK.

bnoku

[TOTOKMN 21eMeHTOB
CBouCTBa 3HA4YeHUS
PacnpeneneHud
TpeboBaHus
[lapameTpunsayuns
HenpepbiBHbIE MOTOKMU

PomaHoB Bnagnmup KOpbeBud ©2025



SysML anarpammel
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SysML
Diagram

| |
Behavior Requirement Structure
Diagram Diagram Diagram
I I | S—

oy Use Block na
Case Definition E?: k;grz
g Diagram Diagram Dizagram g

<
D - Takue xe kak B UML .
D - HOBble AvarpaMMbl

D - MOAUDULMpPOBaHHbIE AMArpaMMbl




Openmbl anarpamMm SysML
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o Kaxxpasa anarpamma SysML npeacraBnser coboun
3J/IEMEHT MOoAEIN

o Kaxxgasa anarpamma SysML aosikHa nMmeTtb gppenm
Anarpammesl

e KOHTEKCT anarpaMMbl yKasaH B 3arosioBke:
= Bua avarpammbl (act, bdd, ibd, sd v 1.4.)
= Tun aneMmeHTa mMmoaenwu (naker, 6710k, AESATE/ILHOCTb U T.4.)
» /IMa aneMeHTa Moaenu
= OnpepensiemMoe nosb3oBaTeneM UMA AnarpamMmmbl UM UMSA BUAA

e OTaenbHbIM 6N10K ONUCAHUA AnarpamMmMbl
ncrnonb3yeTcsd, UTobbl yKasaTb, ABNAETCHA n
anarpamMmma nosIHOWM UM B HEN NPONyLEeHbl 3JIEMEHTHI.



Openmbl anarpamMm SysML
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«MUCNOosb30BaHMe AnarpamMmmbl»
BMA Anarpammel[TnnaneMeHtaMogenun] nMasnemeHtaMogenu [umsunarpammel |

bdd [package] Structure [DellSat-77 Satellite Structure and Properties] )
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Anarpamma
oripesesieHnsi 6/10K0OB

bbbbb

©2025
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[unarpamMmma onpeaeneHns 6,10K0B
(Block definition diagram)
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PomaHoB Bnagnmup KOpbeBud ©2025

Bnok — 310 6a3o0Bas egnHuLUa CTPYKTYpbl SysML

BM0OK MOXET ncnosb3oBaThCs AN MOAENNPOBAHUS
obbekTa noboro TMNa B Ballenm CUCTEME UMN BO
BHeELWHeN cpeae Ballen CUCTEMDI

[JuarpaMmma ncnonb3yeTcs Ang otobpaxeHns Taknux
9/1EMEHTOB MOoAeNnun, Kak 6JIOKU 1 Tunbl 3HAYEHUI
(a51eMeHTbl, onpeaenstouwme Tunbl Hactem CUCTEMbI)

OnarpaMmma oTobpa)aeT OTHOLWEHUS MEXAY 3TUMMU
3/1IeMeHTaMn MoAeNiu CUCTEMDbI

O6bI4YHO AMarpaMMmbl UCMOJSIb3YIOTCS A1 OTObpaxkeHus
NepeBbEB MEPAPXUN 3IEMEHTOB B CUCTEME U
nepeBbeB Kaccnukaumm 31EMEHTOB CUCTEMDI

11



[lpuMep anarpammbl onpegeneHnsa 610K0B
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bdd [package] Structure [DellSat-77 Satellite Structure and Properties] )

«block»
DellSat-77 Satellite
values
Imass : kg
sateliite @ 0.1
eps |1 aocs | 1 ecs I 1 cdhs | 1
«block» «block»
«blocks» . : «blocks
Electrical Power Attdes i Bl Communication and Data
Subsystem Orbit Control Control Handling Subsystem
Subsystem Subsystem
values values values parts
mass : kg mass : kg mass : kg demod : Demaodulator [1]
rx : Receiver (1]
eps cdhs | @nt : Antenna [2]
F—J1 1 values
eps |1 R .
dataOut : ~Housekeeping Data mass : kg
cdhs ’ 0.1
dataln : Housekeeping Data
e TR primaryComputer
fc Flight Computer 1
Power Cable 2.3 constraints backupComputer
sm : Sufficient Memory | 1..2
e mod | 1 tx | 1
«constraint» y
Sufficient Memory memoryCapacity : Mb «block~ «block~
Z dataPerOrbit : Mb Madulator Transmitter
conslraints
{memoryCapacity >= «flowSpecification» T
dataPerOrbit * 3} Housekeeping Data r(> e ;‘: al“’"”
parameters flowProperties
TS i () «wvalueType» «valueType»
memoryCapacity : Mb intemp :°C VORK
dataPerOrbit : Mb in voltage : VDC C VDC
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3aroJiIoBOK AnarpaMmbl onpeaeneHuns
6710K0B
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bdd [package] Structure [DellSat-77 Satellite Structure and Properties] )

bdd [package] Structure [DellSat-77 Satellite Structure and Properties]
e Bua anarpammbl: bdd (block definition diagram)

e Tnn aneMmeHTa mogenun: package

e iIMa snemeHTa Mmopenu. Structure

e NMma anarpammbl: DellSat-77 Satellite
Structure and Properties
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Bnok BopToBOM KOMMbIOTEP
«block» Flight Computer

MI'Y nm. M.B.JloMmoHocoBa. ®akynbteT BMK. PomaHoB Bnagumunp KOpbesny ©2025

dataln : Housekeeping Data
A1

«block»
Flight Computer

constraints

sm : Sufficient Memory

values

Cekuungd
OorpaHUYeHunn

Cekuuns
3Ha4YeHunm

memoryCapacity : Mb
dataPerOrbit : Mb




Cekummn 610Ka

MI'Y um. M.B.JlomoHocoBa. ®akynbteT BMK. PomaHoB Bnagnmup KOpbeBud ©2025

e Parts

e References

e Values

e (Constraints

e QOperations

e Receptions

e Standard ports (in SysML v1.2 and earlier)
e Flow ports (in SysML v1.2 and earlier)
e Full ports (in SysML v1.3)

e Proxy ports (in SysML v1.3)

e Flow properties (in SysML v1.3)

e Structure

15



Cekumna 6noka Yacru
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«block
Communication and Data
Handling Subsystem

parts

primaryComputer : Flight Computer [1]
backupComputer : Flight Computer [1..2]
mod : Modulator [1]

tx : Transmitter [1]

ant : Antenna [2]

demod : Demodulator [1]

rx : Receiver [1]

values

mass : kg

parts ata cekymsi npencTaBfiIaeT CTPYKTYypy, KOoTopas
ABNSAETCA BHYTPEHHEW Mo OTHOLWEHUIO K B6JI0KY.
Apyrumu cnoeamMu, 6J10K COCTOUT 13 CBOUCTB CBOUX
yacTeun.




OnuncaHune yacten 6sioka
[Toacucrema cBsi3n M 06paboTku faHHbIX
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e dopMaT ONMCAHMSI YACTU:
<part name> : <type> [<multiplicity>]
e ant: Antena [2]

rnoAcucTemMa cBsiau n o6paboTku AaHHbIX UMeeT
NB€ aHTEHHbI

e tx: Transmitter[1]

roZiCMCTeMa CBSI3N U 06paboTKu AaHHbIX UMEET
OAWVH repeaartymkK

e backupComputer: Flight Computer[1..2]
rnogcucrema cBsian u o6paboTKu AaHHbIX NMeeT
OT OAHOro A0 ABYX pe3epBHbIX KOMIMbHOTEPOB

e MHoOXecTtBeHHOCTb 0..* nnm ¥ osHayvaeT
HOJIb UJin 60JIbLLE

e EC/IM MHOXECTBEHHOCTb HE MoKa3aHa, oHa paBHa 1.
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Cekuunga é6noka Ccbliku
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«block»
Electrical Power Subsystem

references

cdhs : Gommunication and Data Handling
Subsystem [1]

values

mass : kg
powerQOutput : W

e references aTa cekymns NpeacTaBfisieT CTPYKTYpPY,
KOTOopasl BMASIEeTCS BHELWHEN MO OTHOLWEHUIO K BJIOKY.
Apyrumun cnosamMu, 6J10K HY)KAAGETCS B CBOMCTBAX
CTPYKTYp Ha KOTOpble CCbI/IaeTCs.




OnuncaHune ccbiylok 6/10Ka
[loacucrema 3/1eKTPONUTaHm1s

MI'Y um. M.B.JlomoHocoBa. ®akynbteT BMK.
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e dopMaT ONMCAHUSI CCBHUIKNM:
<reference name> : <type> [<multiplicity>]

e odh: Communication and Data Handling Subsystem[1]
[Toacucreme a/1eKTpornnTaHmusi Tpebyetcs
oaHa llogcucrema cBsi3n M 06paboTku AaHHbIX

e Twun gosmxeH 6bITb UMeHeM 6/10Ka NN aKTepa,
KOTOpPbIN CO34aH B MOAEeNN CUCTEMBI

19



Cekumnga 6noka 3HaueHus
DellSat-/77 Satellite
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«block»
DellSat-77 Satellite

values

altitude : km

currentAttitude : Attitude = (0, 0, 0)
eventTimes : Timestamp [0.."]
haveLinkToGroundStation : Boolean = false
/mass : kg

numberOflmagesStored : Integer = 0
orbitInclination : °

/period : min

satellitelD : String

tangentialVelocity : km/s

e values 3Ta cekymns npeacTaBAsseT KOJIMYECTBO
(HEKOTOpPOro TMNa), IOrMyeckoe 3Ha4YeHmne nan CTpoky
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OnuncaHune 3HadYyeHnn 6noka
CnytHuk DellSat-77
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<I>opma':|:' OIIMMCAaHNsYI BHAYEeHNSs .

<value name> : <type> [<multiplicity>]

Tun gosmkeH bbITb UMEeHEM TUMa 3HaA4eHNA, KOTOPOE Bbl
co3aanaum raoe-Tto B Mmoaesim CUCteMbl

MHOXEeCTBEHHOCTb — 3TO OrpaHU4YeHune Ha KOJINYEeCTBO
3HAYeHNN, KOTOpble MOXET coaepXaTb CBOUCTBO-
3HayeHune

HekoTopblie CBOMCTBA 3HAYEHUN XPAHAT 3HA4YeHUd, a

ApYrue BblYUC/IATCA U3 APYTNX CBOWUCTB 3HAUYEHUN B
MOZeN N CUCTEMBI.

YT06bI YKa3aTb, YTO CBONCTBO-3HAYeHNE BbIYNCSETCS,
nepen ero UMeHeM CTaBuTcsa Kocas depTta (/)

CBoMCTBa CNyTHUKA mass v period BblYNCNAKTCS
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Cekuuna 6noka OrpaHnyeHus
DellSat-77 Satellite
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«block»
Flight Computer

constraints

sm : Sufficient Memory

values

memoryCapacity : Mb
dataPerOrbit : Mb

constraints - aTa cekuma npeacraBnasieT cobou
MareMaTnyeckoe oTHoleHne (ypaBHEHMNE UMn
HepaBEHCTBO), KOTOpOe HakKJlaablBaeTcsa Ha Habop
CBOMUCTB-3Ha4YeHnu

CBOWCTBa-0OrpaHN4YeHns NCNonb3yrTCA A1 MOCTPOEHUS
MaTeMaTM4yecKkmnx Moaesier CNCTEMbI, KOTOpbIE
OTOOpaXatloTCs Ha rnapamMeTpUYeCcKnx AnarpaMmmax
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OnncaHne orpaHnyeHnm 6noka
Sufficient Memory
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® daopmau:' OIIMCaHNsI OI'PAaHMNYEHNUS .
<constraint name> : <type>

e |IMs orpaHMyeHus onpeaenseTcs pa3paboTynMKoMm
MoAenu

e Tun gosmkeH 6bITb UMeHeM 6/10Ka orpaHu4YeHunm
(610K CcO cTepeoTUnoMm constraint), KOTOPbIW
CYLLEeCTBYEeT B MOAENIN CUCTEMbI U MOXET ObITb
NOBTOPHO UCMO/1b30BaH

«block»
Flight Computer

constraints

sm : Sufficient Memory

values

memoryCapacity : Mb
dataPerOrbit : Mb




OnncaHne orpaHnyeHnm 6noka
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e BO3MOXHO onucaTb MareMaTtnyeckoe OTHOLLIEHNE
HenocpeacTBeHHO B 6/10Ke B ceKuuu constraints Kak
MOKa3aHO HUXe

«block»
Flight Computer

constraints

{memoryCapacity >= dataPerOrbit * 3}

values

memoryCapacity : Mb
dataPerOrbit : Mb

24
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OTHOWEeHne accounaunm
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e CBOWCTBO CCbI/IKM NpeACTaBASAET CTPYKTYpPY, KOTopas
SIBNIIETCSA BHELUHEW MO OTHOLUEHUIO K 610Ky

e CBOWCTBO 4YacTu NpeacTaBnsieT CTPYKTYpPY, KOTOpas
ABNSAETCSA BHYTPEHHEN NO OTHOLWIEHMUIO K 610Ky

e CBOMNCTBA-CCbI/IKN N CBOMCTBA-4acT COOTBETCTBYIOT ABYM
TUNaM accoumaunn, KOTopble Bbl HacTO CO34aeTe Mexay
6nokamm n otobpaxaete Ha BDD: cCbl/IOUYHbIE U
COCTaBHble accounaumnm

e Accouunaums 3TO aNbTEPHATMBHANA 3anuUcCb AN Nepenaydmn
TaKoro poAa CTPYKTYPHbIX OTHOLUEHUN B CUCTEME.




OTHOWEeHne accounaunm
CcblJ10YHbIE accoumaumm
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e (CcblsloYHaa CBA3b MeXay ABYMHA 610KaMu O3HA4a€T, 4YTO
MeXAYy 3K3eMMNIApaMn 3TnxX 6/T0KOB MOXET cywectBoBaThb
coeanHEHNE.

e DK3eMnasaApbl 6/JOKOB MOryT NoJsiyyaTb AOCTYN APYr K ApPYrY
ONS Kakon-nnbo uenn yepes coeMHeEHMeE.

e (O603HayvYeHne CCbliIKM Ha AnarpamMme npeacraBnsieT cobomn
CMJ/IOLLHYO JIMHUIO MeXAy ABYMsS 610KaMu.

e OTKpbITaa cTpesika pOBHO Ha OAHOM KOHL,e O3Ha4yaeT
OAHOHAanpaB/IeHHbIN A0CTYnN

e OTCyTCTBME CTPENOK Ha 060MX KOHLUAX O3Ha4aeT
ABYHanpaB/eHHbIN A0CTYN

26
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OTHOLWEeHne accoumnaumm
[IpnMep cCbITIOYHOW accounauunm

MI'Y nm. M.B.JloMmoHocoBa. ®akynbteT BMK. PomaHoB Bnagumunp KOpbesny ©2025
bdd [package] Structure [Relationship between the EPS and Flight Computer] )
- ;l?}ﬂf';” 1 Power Cable 2.3 «block»
ectrical Power _
Subsystem eps fo Flight Computer
bdd [package] Structure [Relationship between the EPS and Flight Computer] )
f.:blﬂﬂ[{n dcb!mkn
Electrical Power Subsystem Flight Computer
references references
fc : Flight Computer [2..3] eps : Electrical Power Subsystem [1]

[Toka3aHa ccbllovHas accoumaumsa mexay 61okoMm Electric
Power Subsystem v 6nokoM Flight Computer.
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OTHOWEeHne accounaunm
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e Accoumnaumnmu MOIYT MMETb HECKOJ1IbKO METOK.

e MOXHO O0TOOpa3nTb MMSA accounauumn, rnaasarulee psaoMm C
cepeauHON CTPOKMU

e MOXHO AOMOSIHUTENBHO 0TO6pPa3nTb UMS POSIN U
MHOXXECTBEHHOCTb Ha J1I060M KOHLIE CTPOKM.

e Mg accoumaumm — 3To onpeaensemasi pa3paboTunkom
MOAenun CTpokKa, onucbiBaloLWwasa TMn coeanHeHns, KoTopoe
MOXET CYLLEeCTBOBaTb MEX/AY 3K3eMnasapaMmm AByX 6/10KOB.
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OTHOLWEeHne accoumnaumm
[IpnMep cCbITIOYHOW accounauunm
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bdd [package] Structure [Relationship between the EPS and Flight Computer] )
e ;l?}ﬂf';” 1 Power Cable 2.3 «block»
ectrical Power _
Subsystem eps fc Flight Computer
bdd [package] Structure [Relationship between the EPS and Flight Computer] )
f.:blﬂﬂ[{n “biaﬂk”
Electrical Power Subsystem Flight Computer
references references
fc : Flight Computer [2..3] eps : Electrical Power Subsystem [1]

NMa nokasaHHOW cBA3U Power Cable onucbiBaeT TUM
coeauHEeHNs, KOTOpOe MOXET CYLLeCTBOBaTb Mexay
NOACUCTEMON 3NEKTPONUTAHNA N BOPTOBbLIM



OTHOLWEeHne accoumnaumm
[IpnMep cCbITIOYHOW accounauunm

MI'Y um. M.B.JlomoHocoBa. ®akynbteT BMK.

PomaHoB Bnagnmup KOpbeBud ©2025

bdd [package] Structure [Relationship between the EPS and Flight Computer]

)

«block:»

Electrical Power
Subsystem eps

1

Power Cable 2.3

«block:»

fo Flight Computer

bdd [package] Structure [Relationship between the EPS and Flight Computer]

J

«blocks»

Electrical Power Subsystem

«block:»

Flight Computer

references

fc : Flight Computer [2..3]

references

eps : Electrical Power Subsystem [1]

B BepxHeln anarpaMme nMsa poaun eps rnpeacrtaBnser

CBOMUCTBO-CCbINIKY, NMpuHaanexauiee 6noky Flight

Computer n TMNOM KOTOpOro aensietcda 6nok Electric

Power Subsystem

Nma ponu fc npeacraBnsieT CBOMCTBO-CChIJIKY, KOTOpoe
npuHagnexuTt 6noky Electric Power Subsystem v TMNom

KoToporo sindaetca 6nok Flight Computer

30



OTHOLWEeHne accoumnaumm
[IpnMep cCbITIOYHOW accounauunm
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bdd [package] Structure [Relationship between the EPS and Flight Computer] )
e ;l?}ﬂf';” 1 Power Cable 2.3 «block»
ectrical Power _
Subsystem eps fc Flight Computer
bdd [package] Structure [Relationship between the EPS and Flight Computer] )
f.:blﬂﬂ[{n “biaﬂk”
Electrical Power Subsystem Flight Computer
references references
fc : Flight Computer [2..3] eps : Electrical Power Subsystem [1]

HuxHaa anarpamMma nokasblBaeT dKBUBAJIEHTHOE
npeacraBfieHne TOW Xe MoAdesn, NCNOoMb3ya HOTAUUKO CEKLMU
CCbIJIOK BMECTO accoumalmnim CCblsIOK

31



OTHOWEeHne accounaunm
[lpMep HEeCKOJIbKUX CCbITIOYHbIX CBOUCTB O4HOr0 TUMa

MI'Y um. M.B.JlomoHocoBa. ®akynbteT BMK. PomaHoB Bnagnmup KOpbeBud ©2025

bdd [package] Structure [Star Sensors on the Satellite] /

«plock: «block»
Flight Computer Star Sensor
1
references = values
X-axisSS
X-axisSS : Star Sensor [1] hasAutonomousMode : Boolean
y-axisSS : Star Sensor [1] 1_ | manufacturer : String
Z-axisSS ;. Star Sensor [1] y-axisSS mass :‘I-cg
power : W
values 1 | resolution : Resolution
memoryCapacity : Mb z-axisSS

dataPerOrbit : Mb




OTHOWEeHne accounaunm
CocCTaBHble accoumnaumnm
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e CocTaBHas accoumauus Mexay AByms 61okaMn nepenaet
CTPYKTYPHYIO AEKOMMO3UNLMIO.

e JDk3eMnnAp 6,10Ka Ha COCTaBHOM KOHLLE COCTOUT U3
HEKOTOPOro KOJIMYECTBa 3K3eMnasapoB 6/10Ka Ha KOHLE
4YacTu

e (O603HayeHMe coCcTaBHOM accoumnaumnm npeacrtaBnsieT
cobomn CNMOLWHY ANHUIO Mexay ABYMS 6/10KaMu co
CMAOWHbIM POMOOM Ha COCTAaBHOM KOHLLE.

e OTKpbITas CTpesnka Ha KOHLUE 4aCTu IMHUK nepeaaeT
OAHOHanNpaB/EeHHbIN AOCTYN OT COCTaBHOIro 6/10Ka K ero
4acTu;

e OTCYTCTBME CTPESIKM O3HA4vYaeT ABYyHarnpaB/AeHHbIN A0CTYnN
(T. e. yacTb 6yaeT UMeTb CCbIJIKY Ha COCTaBHOM O10K).
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CocCTaBHble accoumnaumm
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bdd [package] Structure [System Hierarchy] )

«block»
DellSat-77 Satellite

parts

eps : Electrical Power Subsystem [1]

aocs : Attitude and Orbit Control Subsystem [1]

ecs : Environmental Control Subsystem [1]

cdhs : Communication and Data Handling Subsystem [1]

values
/mass : kg
satellite ? 0..1
eps | 1 aocs | 1 ecs | 1 cdhs | 1
BlEoKs «block» «block» «block»
A Attitude and Orbit Environmental Communication and
Electrical Power c C .
Subsystem ontrol ontrol Data Handling
Subsystem Subsystem Subsystem
values values values values
mass : kg mass : kg mass : kg mass : kg
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OTHOWEeHne accounaunm
[lpMep HECKOJIbKUX COCTaBHbIX CBOMCTB OAHOI0O TUMNa
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bdd [package] Structure [Relationship between the CDHS and flight computers] )
«block»
: «block» Communication and Data
Flight Computer 1 ;
= < Handling Subsystem
values primaryComputer parts
memoryCapacity : Mb primaryComputer : Flight Computer [1]
dataPerOrbit : Mb backupComputer : Flight Computer [1..2]
1.2
< & values
backupComputer
mass : kg




OTHOWweHne obobweHnda
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O606weHne NnepenaeT HacnegoBaHMe Mexay AByMS
3/IEMEHTAMM;

= 6onee 0606WEHHBIM 2/IEMEHTOM CYNepTUIoM,
= 1 6onee cneymannanpoBaHHbIM 3/1IEMEHTOM NOATUMNOM

O606LWeHns NCNoNb3YIOTCSA A1 CO34aHuUs AepeBbeEB
Knaccmopukaumm (nepapxmm TUNoB) B MoAeN N CUCTEMBI

O603HaveHne obobueHnsa NnpeacraBnsseT cobon CrIoLWHYHO
JIMHUIO C NOJION TPEeYrosibHOM CTPENIKON Ha KOoHLe
cynepTmna
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OTHOWweHne obobweHnda
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bdd [modelLibrary] Sensor Library [Satellite Sensor Family Treey

«block»
Sensor

values

manufacturer : String
mass : kg

power : W

cost : USD

operations

initialize()
calibrate()

acquireData()

A

«block» «block»
Gyroscope Star Sensor
«block» «block» «block»
values values Sun Earth-horizon
Magnetometer s
- : ensor Sensor
driftRate : °/h resolution :
Resolution

Pl iy

«blocks= «hlocks»
Star Tracker Star Mapper
values values
«block»
Star Scanner hasAutonomousMode : hasAutonomousMode :
Boolean Boolean
maxNumStarsMapped :
Integer




OTHOWweHne obobweHnda
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e bBnok Star Sensor aBnaeTcd cneynanmsaumen
6noka Sensor

e bnok Star Sensor

= OH HacnegyeT 4YeTbipe CBOUCTBa-3Ha4YeHUs U Tpu
onepaunn n3 6noka Sensor

= [lobaBnsaeT NnAToe CBOMCTBO-3Ha4deHune resolution,
KOTOporo HeT B b6sioke Sensor

e bnok Star Mapper

» Hacneayet NATb CBOMCTB-3HAYEHUM 1 TPpU onepaumm mn3
6noka Star Sensor

= JlobaBnseT ABa HOBbIX CBOMCTBA-3HAYEHUS
hasAutonomousMode n maxNumStarsMapped
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o O606LeHns co3patoTca ansa onpeaeneHns abcrtpakumm B
NpPOEKTE CUCTEMBI.

e Cyneptun (Takon Kak Sensor) aBnsietcs abcrpakumnen
cBoux noatunos. OH BblAensdeT Te YepTbl, KOTOpble
ABNAOTCA 06WMMM AN NoATUMOB.

o A6CTpakuuuM NO3BONAAIOT onpeaennTb 06y QYHKUUIO B
cyneptune, n 3Ta obwasa pyHKUMS pacnpoCcTpaHsaeTcs
BHM3 MO nepapxmm TMNOB Ha BCE NOATUMbI

e [lpn n3amMeHeHnn saTon obwen PyHKUUN U OAHOBPEMEHHO
6yayT o6HOB/IEHBI N BCE NOATUMbI B MOAENN

o AG6CTpakuusa NpuUHUMN NPOEKTUPOBAHUS NMO3BOJIAOLLNIA
B3aMMO3aMeHAEeMOCTb: noatmn 6yaeTt NpuUHAT Be3ae,
rae Tpebyercsa ero cynepTun
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bdd [package] Structure [Relationship between the flight computer and the sensors] )
«blochks w«blocks
Flight Computer Sensor
constraints values
sm : Sufficient Memory manufacturer : String
O..* | mass : kg
power - W
sensorArray | cost : USD
values operations
memoryCapacity : Mb initialize()
dataPerOrbit : Mk calibrate()
acquireDatal()
[ | I |
«block:» «block:»
Gyroscope Star Sensor
block ! P «block: «<block:»
- y values values Sun Earth-horizon
S Sensor Sensor
driftRate : =/h resolution :
Resolution

e brnok Flight Computer nMmeeT CCbIJTOYHOE CBOUCTBO C
nMMeHeM sensorArray Tuna Sensor

e Jltobon n3 natn noaTUNoB Sensor byaeTt npuemMsieMmbiM. K

60pTOBOMY KOMMbIOTEPY, MOTOMY UTO BCE OHU HACNeayoT
3TK oblWme YyepTbl OT CBOEro cyneptuna Sensor

40



OTHOWEeHune 3aBUCUMOCTU

MI'Y um. M.B.JlomoHocoBa. ®akynbteT BMK.

PomaHoB Bnagnmup KOpbeBud ©2025

3aBUCUMOCTb — 3TO OTHOLUEHWEe O3Ha4yaeT 4YTo OAMUH

a/1eMeHT Moaenun (K/AMEHT) 3aBUCUT OT APYroro aJieMeHTa
mMoaenun (nocrtaswmka).

3aBUCUMOCTb O3HaA4aeT, uTo npm MUSMEHEHUN 3JTIEMEHTA
MOCTaBLUMNKA MOXXET TAaKXE USMEHUTBLCHA IJTIEMEHT KJIMEHTA

OTHOLWEHNE 3aBUCUMOCTWN MOKa3bIBAETCSA MYHKTUPHOWM

JIMHUEWN C OTKPbITON CTPesIKkoW, KoTopast MpoBOAUTCSH OT
K/INEHTa K NMOoCTaBLUUKY.
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bdd [package] Structure [AOCS dependency on Data Handling interface]

«block»
Attitude and Orbit Control Subsystem

values

healthAndStatus : Parameter [1..7]

operations

measurelnertialAngularVelocity() : °/s
takeReferenceFix() : °©

«interface»
Data Handling

operations

collectHealthAndStatus( report : Parameter [1..7] )
generateCommandResponse() : Command Response
processCommand( commandinput : Command [1..*] ) : Status
storeData( currentValues : Parameter [*] )

e bnok noacucrtemsl Attitude and Orbit Control
Subsystem sBnsaeTcsa K/imeHToM, a uHTtepdenc Data
Handling — nocraBLnKoM.

e bBnok 3aBuUCKUT OoT MHTepdenca. Ecnmn nuteppenc
M3MEHUTCH, BO3MOXHO, NoTpebyeTca naMeHnTb 1 B6J10K.
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e AKTep npeacTaBnsdeT KOro-To UM 4YTo-TO, YUTO UMeeT
BHELWHUN MHTepdenc Cc Ballen cMctemomn

e /IMA aKkTepa nepenaeT posib, KOTOPYIO UIPAET YENOBEK,

opraHmsauus uau apyras cucrema npuv B3amMoaenNCcTBumn C
CUCTEMOMU

e B0O3MOXHbl ABa 0603HauyeHns aKTepa:
= (Urypka yenobseka m3 nasioyek

* [1pAMOYrO/IbHUK C KJTIOYEBbBIM C/IOBOM «aKTep»,
npealecTBYOWMM UMEHN aKTepa

e BO3MOXHbI OTHOLWIEHUS 0606LLEHNA MeXay aKTepaMu

e BO3MOXHbl OTHOLWIEHUS accoLMaLNn MEXAY aKTepaMu U
610KaMu
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