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PEDEPAT

Junnomnas pabota: 44 crpanuiibl, 13 pucyHkos, 20 HCTOUHUK, | IpHIIOKEHUE.

JIUCTAHLIMOHHBIMA  KOHTPOJIb, HAHOCIIYTHUKHU, CMKA,
[IPOTOKOJI CAN, TUATHOCTUYECKHI MOJVJib, [IPOTPAMMHO-
ATITITAPATHBIN KOMIUIEKC

Obvexm uccned0o8anus: METO/IBI U CPEJICTBA I TUCTAHIIMOHHOTO KOHTPOJIS U
JMArHOCTHKHU CUCTEM MaJlbIX KocMudeckux anmnaparoB (CMKA).

Llenv  uccnedoganus:  pazpaboTka  HaAeXHOTO U A(QPEKTUBHOTO
anmnapaTHONPOrPaMMHOTO MOJYJIS 11l AUCTAHIIMOHHOTO KOHTpoJisi cucteM CMKA.

B mnponecce BBINOJHEHUS IUINIOMHOW palOOThl ObUTM BBIJEIEHBI OCHOBHBIE
TEXHUYECKUE TpeOOBaHUS K apXHUTEKTYpe, COIVIACHO KOTOPBIM MPOU3BOJIUIIOCH
NaybHENIIee TPOEKTUPOBAaHKE U pa3paboTka. Takke ObUT BBIIIOJIHEH 0030p U aHAIIU3
VUMCIOLINXCSI CPEINCTB s pa3paboTku  Android-npuiokeHuid, mporpamMm s
MUKPOKOHTPOJUIEPOB Y NIEYaTHBIX IUIAT.

Hayunas mnosusna wuccnedosanus: pa3zpaboTaH NpPOrpaMMHO-aNNapaTHbINA
MOZIYJIA Uil TECTUpPOBaHMS cucTeM UHXKeHepHou wMoaenn CMKA, xoropslii
UHTETPUPYET TEPEeOBbIE METOABbl M TEXHOJOTMH B 00JIACTHU aBTOMAaTH3alUU
TECTUPOBAHUS. DTOT MOAYJIb PEACTABISAET COO0M KOMIUIEKCHOE pELIEHUE, CTIOCOOHOE
3¢ (HEKTUBHO BBHIMOIHITh (PYHKIIMHA TECTUPOBAHUS U TUATHOCTUKU PA3IMYHBIX CUCTEM
umkeHepuorn wmoxaenu CMKA. HayyHas HOBU3HA 3aKiIlO4aeTcsli TaKXKE B
UCIIOJIb30BAaHUU  COBPEMEHHBIX IMOAXOJ0B K pa3pabOTKe MpOrpaMMHOIO U
anmapaTHoro o0ecleueHus, YTO TMO3BOJIUIIO CO37aTh TMOKMM W MacIITaOupyemblid
WHCTPYMEHT JUIsl TECTUPOBAaHMs, OTBEYAIOIMHA TpeOOBaHUSIM COBPEMEHHOM
WHKCHEPHOU MPAKTUKH.

[Tony4yeHHbIE B XOJI€ UCCIEIOBAHUS PE3YIbTAThl MOTYT OBITH MCIOJb30BaHbI
JUTSL I€TANbHOW IPOBEPKH M MOATOTOBKH MOAYJIEH CITyTHUKA K PA3JIMYHBIM CLIEHAPUAM
UCITOJIB30BaHUS



PODEPAT

JpimioMHuast padota: 44 craponki, 13 mamonkay, 20 kpseiHin, 1 gagarak.

JBICTAHIBIMHBI KAHTPOJIb, HAHACITYTHIKI, 3MKA, ITPATAKOJI
CAN, JBbIAI'HACTBIYHBI MOJVYJIb, [TPAITPAMHAAITAPATHEI
KOMIUIEKC

Ab'exm Oacnedasanns: MeTajbl 1 CPOAKI JJiA JBICTAHIIBIMHAra KaHTPOJIO 1
JBISITHOCTBIKI CICTAM MaJjibIX KacMiuHbIX anapatay (3MKA).

Mbma  Oacnedasammns: — pacmparnoyka — Ham3ehdHara 1 3(deKThIyHara
amapaTHamparpamMHara MOAYJS JJIS JbICTaHIbIHAra KaHTpoiito cictom 3MKA. ¥V
npaipce BbIKAHAHHS JbIIJIOMHAN paOoOThl ObLIl BbI3HAYAHBI ACHOYHBIS TIXHIUHBIS
natpabaBaHHI Ja apXiTOKTypbl, 3roJHA 3 SKIMI @XbILLAYyIsAIacsd Janeifiae
IpacKTaBaHHE 1 pacmparoyka. Takcama ObIy BBIKAHAHBI arjisify 1 aHal3 1CHYIOUBIX
cponkay s pacrnpainoyki android-magaTtkay, mparpam JUisi MiKpakaHTpolsiepay i
JpyKaBaHBIX TJIAT.

Hasykosas Hasizna oOacnedaeéanns: paclpalaBaHbl IparpaMHa-anapaTHI
MOJYJIb JJI1 TACTABAHHS CICTAM 1HXKbIHEpHail Maad 3MKA, ki iHTArpye nepajiaBbls
METaJibl 1 TAXHAJIOTIl ¥y TajiHe ayTamaTbI3allbli TICTaBaHHS. ['AThI MOIYyNb yAyisie
caboli KOMIUIEKCHAE palI’HHE, 3710JIbHae 3(PEKThIYHA BEIKOHBALb (PYHKIIbI1 TACTABAHHS
1 JBIITHOCTBIKI PO3HBIX cicTAM iHXkbiHepHad mamdiai 3MKA. HaBykoBas HaBi3Ha
3aKJrOYaeIia Takcama Y BBIKAPBICTAHHI CyYacHBIX MAJbIX0/Aay Ja pachparoyki
mparpaMHara 1 amaparHara 3a0ecCrlsiudHHS, IITO Ja3BOJIJIa CTBAphIb THYTKI 1
MarTabyeMbl IHCTPYMEHT JIJIsl TICTABaHHs, SIK1 ajnaBsjiae narpabaBaHHAM CydacHa
1HKBbIHEpHAN MPaKTHIKI.

ATpBIMaHBIA ¥ X0A3€ JacieaaBaHHS BBIHIKI MOTYIlb OBIIb BHIKAPBICTAHBI JIJIS
JTPTaNEBail mpaBepKl 1 MaJAPBIXTOYKI MOAYJSAY CHaAapOKHIKA J1a PO3HBIX CLPHAPBISY
BBIKAPBICTaHHSI.



ABSTRACT
Diploma thesis: 44 pages, 13 figures, 20 sources, 1 appendix.

REMOTE CONTROL, NANO SATELLITE, CAN PROTOCOL,
DIAGNOSTIC MODULE, SOFTWARE-HARDWARE COMPLEX

Object of the research: methods and tools for remote control and diagnostics of
small spacecraft systems (Nano satellite).

Purpose of the research: development of reliable and effective hardware and
software module for remote control of small spacecraft systems.

In the course of the diploma work, the main technical requirements for
architecture were highlighted, according to which further design and development was
carried out. It also reviewed and analyzed the available tools for developing android
applications, microcontrollers and software of microcontrollers and printed circuit
board (PCB).

Scientific novelty of the research: developed software and hardware module for
testing systems of engineering model nano satellite, which integrates advanced
methods and technologies in the field of testing automation. This module is a complex
solution capable to perform the functions of testing and diagnostics of various systems
of engineering model Nano satellite effectively. The scientific novelty lies also in the
use of modern approaches to software and hardware development, which has allowed
the creation of a flexible and scalable testing tool which require modern engineering
practice.

The results of the research could be used for detailed testing and preparation of
the satellite modules for different ways of usage.



