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3auem Hy>KHa CUCTEeMHasA UHXXeHepua?

CYCTEMHas UHXeHepUs - 3To [ynpaBaeHue CA0MKHOCTbIO. |
CUCTEMHAA NHXeHepua nomoraeT 13bexaTb YnyLeHui

M HenpasuabHbIX A0MNYLLIEHWI, NOMOraeT pewaTtb
npobsiemMbl, BO3HMKAOLME B peasibHOM MUPE, U AaeT

Hanbonee apPeKTMBHOE, IKOHOMUYHOE N HAZEIKHOE
pelleHune.

https://www.incose.org/docs/default-source/default-document-library/twg-se101-v11-2014-01-20.pdf ?sfvrsn=e6c882c6 4
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CemeUCTBO CTaHAAPTOB

Foundation Standards
|
ISO/IEC/IEEE 24765:2017 Systems ISO/IEC TR 19759:2015 Software Engineering —
and software engineering — Guide to the software engineering body of
Vocabulary knowledge (SWEBOK)
ATerminoIogy ‘ A Overarching framework ‘ | Body of Knowledges
Life Cycle Processes Standards
' ISO/IEC/IEEE 12207:2017 Systems | * ISO/IEC/IEEE 24748-4:2016 Systems and software | " ISO/IEC/IEEE 24748-5:2017 Systems and software ‘
and software engineering — engineering — Life cycle management — Part 4 engineering — Life cycle management — Part 5:

Software life cycle processes Systems engineering planning Software development planning

https://github.com/alef1986/Systems-Engineering-Standards
https://alef1986.github.io/Systems-Engineering-Standards
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FIOCESS TISDOTEUON JENTaras

ISO/IEC/IEEE 16326:2019 Systems
and software engineering — Life

ISO/IEC/IEEE 15939:2017 Systems
and ineering —

CemeUCTBO CTaHAAPTOB

ISO/IEC 14764:2006 Software

ISO/IEC/IEEE 29119-1:2013

ISO/IEC/IEEE 29119-2:2013

fools

Application Guides

model for IT service management

https://github.com/alef1986/Systems-Engineering-Standards

https://alef1986.github.io/Systems-Engineering-Standards
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documentation techniques Artifact Descriptions
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ISO‘/.I:(;/‘I;E: m1m1 Systams lSOII:CﬂEEt 1522&?019 Systems engineering — Guidelines for the and Systems Engineering —
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and software engineering — Life software engineering — and software engineering —
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[1pO CUCTEMHYIO UHXKEeHepuUIo

= |International Council on Systems Engineering (INCOSE):
https://www.incose.org

= OCHOBHble AOKYMEHTbI:

— INCOSE Systems Engineering Handbook: https://www.gfse-
handbuch.de/1/incose-systems-engineering-handbuch

— Body of Knowledge and Curriculum to Advance Systems Engineering
(BKCASE): https://www.incose.org/products-and-publications/se-
body-of-knowledge

— [OCT P NICO/M3K 15288 — CucTemHas uHxeHepus. Mpouecchl
YXU3HEHHOro UMK/Ia CUCTeM.

E LIEHTP MHXEHEPHbIX TEXHONOIMM N MOOENUPOBAHNA «9KCMOHEHTA»



https://www.incose.org/
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Requirements
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Intended System
Behaviors

Views for multiple
viewpoints

Analysis & Trade
Studies

Design &
Implementation
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Kak paboTtaet cuctemHasa nHxXeHepusa 1 YTO Mbl NOSy4aem B

nbrare?
Stakeholder pe3y
Needs
Use Cases & Cuctema OTKpblBaHUS OBEPU rapaxa
Requirements
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{

System Structure
& Interfaces

Intended System
Behaviors

P 4

Views for multiple _GROSS(OVER SIMPLIFICATION

viewpoints

Analysis & Trade
Studies

DISCLAIMER

Design &
Implementation
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Stakeholder
Needs

HaunHaem c 6a3os8oro Habopa noTpebHocTen
3aUHTEpPEeCcoOBaHHOMN CTOPOHDI
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HO3Kelcbl U cUEeHapuu onpeaensatoT, Kak byaer
MCNO/Ib30BaTbCA CUCTEMA

FO3kenc: Yenosek ¢

[MynsTOM OOMKeH
Use Cases & ynpaensTb ABEPbLIO
Requirements
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OTKpbITb ABEPb
MynesTom C
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-

CueHapui paboThbl 2: O
OTKpbITb ABEPb
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13



YTO ponxHa pgenatb cuctema, KTO cosepliaeTt gencrsme u

KAK noctpoeHa cuctema
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Close
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Remote

Design &
Implementation
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YTO ponxHa pgenatb cuctema, KTO cosepliaeTt gencrsme u

KAK noctpoeHa cuctema
Stakeholder

Needs Nornueckas apxutektypa
«KTO»

Use Cases &

Requirements / Obstade
Close « Detection

System Structure
& Interfaces

Intended System _
Behaviors Q:’ower Operation

Views for multiple /
viewpoints :
Add Validate
Remote Remote
Analysis & Trade t
Studies
Reset Remote
Design & Remotes Command

Implementation \_ Remote Operation /
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YTO ponxkHa penatb cucrtema, KTO cosepliaeT aenucrsme u
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MpepgHa3sHayeHHOe nosBeaeHne cucTembl
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MpeacTaBneHna UCNONb3YIOTCA, YTOObI NOKa3aTb cUCTEMY C
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Views for multiple
viewpoints



MpeacTaBneHna UCNONb3YIOTCA, YTOObI NOKa3aTb cUCTEMY C
onpeaeneHHOU TOUYKU 3peHusn

Cucrtema

o oferes

~N
W <:| Power
EREITE \Garage Unit )
4 1
Remote
Operation

\_ Remote Unit/
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AHann3, NOUCK KOMMNPOMMUCCOB U CPaBHEHUE PA3/IUUYHbIX
CUCTEMHbIX KOMMOHEHTOB U KOHpUrypaumm

Analysis & Trade
Studies
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BeBepeHue B System Composer

« OnpeaeneHne n aHains3 apxMTEKTYPbI U
KOMMNO3MLUUN

= [1pnBA3Ka K TPeOOBAHUAM U NPOEKTUPOBAHUE B
Simulink

= [lonb3oBaTeNbCKME NpeacTaBaeHUS
= AHaNN3 CBOUCTB U TpeboBaHUI

= Co3naHune cneundmnKkaumum n uHTepPencos

E LIEHTP MHXEHEPHbIX TEXHONOIMM N MOOENUPOBAHNA «9KCMOHEHTA»

28



Co3paHune nepapxmyecKkom mogenum cuctembil

P4 Mobile_Robot * - Simulink
File Edit View Display Architecture Simulation Analysis Code Tools Help
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® [ Mobile_Robot »

Model Browser

DR @a@aid

IE*BU

VariableStepAuto
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Co3paHune n npmnsBasKa KomnoHeHToB Simulink

¥ SmallUAV/FlightComputer/Main Board * - Simulink - X
File Edit View Display Architecture Simulation Analysis Code Tools Help
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Ha3sHauyeHue TpeboBaHMU N TPACCUPYEMOCTD

Property Inspector
Requirement: #18

Details
¥ Properties
Type: Functional ¥
Index: 133

somm: [f5 ]
* Summary: [Default Payload ]
Description  Rationale
W Mo o /B 7 U M E-
Aircraft shall provide a pre-installed payload

in the form a a gimbal-stabilized visual
camera providing Full-Motion video.

Keywords: \
P Revision information:
¥ Links

= ¢= Implemented by:
™ Gimbal




SmallUAV
® [F)smalluav »

Ha3HaueHue TpeboBaHn U aHanu3

Normal

gl &BEe

4

]

@ h
Requirements - SmallUAV

View: Requirements ~ %3 L (=]

LA

- 11 Airworthiness
& 1.2 Communications
vigil3 Payload Capabilities
. 131 ﬁ Carrying Capacity
& 1.3.2 Payload Bay Capacirty
& 133 Default Payload
= 134 Pvioad Pratection
Ready 50%

Property Inspector X A
Requirement: #17

Details
¥ Properties 2
Type: Functional v
Index: 1.3.1
Custom ID:

Summary: |Carrying Capacity
Description Rationale
bp |Aral vj10 v/B 7 U B [E »

| Aircraft shall be able to carry up to 4.0 Kg of
payload

Keywords:

¥ Links

<+ Implemented by:
) Airframe
[ payload
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[l1ononHUTeIbHble BO3MOXHOCTU

= CTepeoTunsbl

= AHa/IM3 KOMMPOMMCCOB C UCMNONIb30BaAHNEM
MATLAB

« [lOBTOpPHOE NCMO/ZIb30BaHUE MOoAENEN
= Co34aHMNEe apXUTEKTYPHbIX MPOEKTOB
= APXUTEKTYpPHble npeacTaBieHunA

E LIEHTP MHXEHEPHbIX TEXHONOIMM N MOOENUPOBAHNA «9KCMOHEHTA»
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tech@exponenta.ru
exponenta.ru

JKCINMOHEHTA

LLEHTP MH)XXEHEPHbIX TEXHOJIOMMH
n MOOEJIMPOBAHUNA

= fexHNn4Yeckne KOHCy/bTauuu
= [lon60p UHCTPYMEHTOB

= ObyuyeHune cneumnanmncTos

= PaboTa Ha 3aKa3



