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HacTtosilwas gokymMeHTaumst MoXeT ObITb UCNOoMb3oBaHa TONMbKO ANS NOAAEPXKU paboTocnocobHOCTH
NPOAYKTOB, YCTAHOBIEHHbIX Ha ocHoBaHuu goroBopa ¢ OO0 «CTPATYC». [JokymeHTaums MoXeT
ObITb NepegaHa Ha OCHOBaHUKM AOroBopa, Mo KOTOPOMY npou3BoauTcs (Npovssoaunace unu bypet
NPON3BOAMTLCS) YCTaHOBKA MPOAYKTOB, WM ABHO BbipaxeHHoro cornacuss OO0 «CTPATYC» Ha
ncnonb3oBaHWe AaHHOW AOKyMeHTauuu. Ecnu gaHHbIM 3K3eMnnsap AOKyMeHTauuu nonasn K Bam
Kaknm-nnbo umHbiM oGpasom, noxanyincra, coobwmte o6 atom B OO0 «CTPATYC» no agpecy,
npvBeAEHHOMY HUXE.

Bce npumepbl, NnpuBeAeHHbIe B JOKYMEHTaUUKN (B TOM YUCHe MPUMeEPbl OTYETOB U 3KPaHHbLIX OpM),
cocTaeneHbl Ha ocHoBaHuK TectoBor 6asbl OO0 «CTPATYC». Jlioboe coBnageHne MMeH, hamunmi,
Ha3BaHWA KOMMaHWN, GaHKOBCKMX PEKBU3UTOB W OPYroM MHGOpMauuM C peanbHbiIMU AaHHbIMK
ABNSAETCH CryYanHbIM.

Bce BcTpevalomecs B TEKCTE TOProBble 3HAKN U 3apermcTpMpoOBaHHbIE TOProBblE 3HAKW SABMSIOTCS
COBCTBEHHOCTbIO UMX BradenbueB W UCMOMb30BaHbl  WUCKYUTENBHO Ans  MAEeHTUdMKaumm
nporpaMmMHoOro obecneyeHns nnn KoOMNaHuin.

[laHHasi JOKYMEHTaUMsA MOXET He OoTpaXaTb HEKOTOPbIX Moaudmkaumii nporpaMMHOro obecneyeHms.
Ecnn Bbl 3amMeTvnuM B OOKYMEHTaUMM OWMOKM MMM OneyaTky unum npepnonaraete Ux Hanuuuve,
noxanywncrta, coobwmte 06 atom B OO0 «CTPATYC».

Bce wumyllectBeHHble aBTopckne npasa coxpaHsTca 3a OO0 «CTPATYC» B COOTBETCTBUM C
AEVCTBYOLWUM 3aKOHOOATENLCTBOM.
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1. Obwmne cBeaeHus

Mpoaykt UAVPROF Drone Simulator: Professional — nporpamma ummtaumm nonétos anst odyvyeHms u
oTpaboTkM HaBbIKOB onepaTopamu BBC B 6e30nacHOM 1 KOHTPONMPYEMOWN cpeae.

B pQokymeHTe onucaHbl TpebGoBaHMA K OKPYXEHWIO W OeNCTBUS, KOTOpble [OIMKHbl  ObITb
YAOBNETBOPEHbI 1 BbINOMHEHbI A0 Ha4Yana yCTaHOBKM UM OBHOBEHUS.
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2. CncremMHble TpeboBaHUA

Ona KoppekTHOM paboTbl NpoAykTa HeobXxoaumo cobniofgeHne MUHMMAIbHbBIX  TEXHUYECKUX
TpeGoBaHuit. [Ons ynpaBneHnss B pyyHOM pexume HeobXoaMMO WCMoNnb3oBaHWe annapaTypbl

ynpasneHus (CM. nepe4vyeHb QeKOMeHgOBaHHOVI annaparypbl yI'IQaBJ'IeHI/IFI).

2.1. MuHnmMmanbHble TeEXHUYeCKne TpeboBaHUs

« lMpoueccop:

« Intel Core i5-12500;

« AMD Ryzen 5 5600x;

OnepatuBHaa namaTtb: 16 ['G;

Mpacdmueckun npoueccop: NVIDIA GeForce RTX 3060Ti, 8 'b Buoeonamstu;
CBobOoOgHOe MecTo Ha aucke: 25 I'b;

Pa3pelweHue akpaHa: 1920x1080.

2.2. PekomeHOoBaHHbIE annapartypbl yrpaBneHus

MoaTBepxaeHa paboTa cneaytoLmx annapaTtyp, KOTOpble PEKOMEHAOBaHbI K MCMOSb30BaHUIO:

RadioMaster TX12 MKII;
RadioMaster TX16S;
TBS Tango 2;

Jumper T-Lite;

Flysky FS-i6;

Flysky FS-i10;

FrSky Taranis X9D Plus;
FrSky Taranis Q X7.

2.3. PekomeHgoBaHHOe 10

OnepaumoHHana cuctema Linux Ubuntu 22.04.

2.4. PekomeHOoOBaHHblE TEXHUYECKME TpeboBaHUSA

| yl AKTyaJ'IbHO npu ncnonb3oBaHU NPOoAYKTa be3 YCTaHOBKU Linux Ha KOMMNbIOTED.

PekomeHayeTcsa ncnonb3oBaThb BbICOKONpou3BoanTenbHbin (SSD) anck ¢ dannoeon cucremon exFAT
Mpwn yctaHoBke MO ¢ ncnonb3osaHnem USB-(neww Hakonutens ons pabotbl 6e3 yCTaHOBKM Ha OUCK
nonb3oBaTtensi pekomeHayeTcss wucnonb3oBaTb USB-pasbéM ctaHgapta He Hwuke 3.0, uHade
ctabunbHas paborta NO He rapaHTUpyeTcs.

[ns paboTbl ¢ yCTAaHOBKOM Ha OUCK norb3oBaTtend ctaHgapT USB-pazbéma He nmeer 3Ha4vyeHusi, HO
»xenarerneH He Hmke 3.0 ansa 6bICTporo npouecca yCTaHOBKM.
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3. lpeaBapuTtentHbie YCNOBUS

1. YcTaHoBUTE ApanBepa BUAEOKAPTbl U NPOBEPLTE UX KOPPEKTHYIO PaboTy.
2. YctaHoBuTe B cuctemy naket MO nuueHsnposaHua grdcontrol (noctaensetca BMecTe ¢ [pogyktom

unu ckavante no agpecy https://www.quardant.ru/support/users/control-center/).
3. OsHakombTech ¢ TekcTom nuueHsnm B EULA_UAVPROF_Drone_Simulator.ixt.

o YctaHaBnmBas u 3anyckas npunoxeHue, Bbl cormnawlaertecb C yCrioBUAMU JNTMLEH3NN.

3.1. YcTaHoBKa 1 npoBepka apanBepos

BupeokapTbl Nvidia

Ecnu B cucteme Heckonbko BUAEOKAPT, CAenanTe AUCKPETHY BUOEOKapTy OCHOBHOW OOHUM U3
crnoco0oB..

1. Mpn Hann4MM Takowr ONuUMK B HACTPOMKaX BUAEOKAPTLI (MpunoxeHue nvidia-settings).
2. Mpwn Hanu4nn KoMaHgbl prime-select B TepMunHarne BbIMNOAHUTE KOMaHAY:

sudo prime-select nvidia

3. MMpn Hann4ymm KOMaHabl prime, BO3MOXHO, NOTpebyeTcst oTaenbHasi ycTaHOBKa M3 NakeToB. [JaHHas
KOMaHaa no3BonseT 3anyckaTb NPUIoOXeHNe C UCNOoMNb30BaHNEM OUCKPETHON BUAEOKAPThI.
Hanpumep, B TepMUHane BbINOMHUTE KOMaHAy:

prime glxgears

unu
prime glxinfo

Mocne nepesarpy3nTe KOMMbOTEP NPU HEOOXOAMMOCTW.
MpoBepka paboTbl ApanBepoB

1. BbinonHute B TepMnHane KoMmaHay:

nvidia-smi

[omkeH oTobpasnTtbCsa Kak MMHMMYM OAMH Mpouecc (mocne 3anycka NPUIOXeHUst cumynstopa
AOMKHO OTOBpaxaTbCs HECKONbKO NPOLIECCOB).
2. BbinonHuTe B TepMuHane komaHay:

glxinfo | grep vendor

OTBeT:
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server glx vendor string: NVIDIA Corporation
client glx vendor string: NVIDIA Corporation
OpenGL vendor string: NVIDIA Corporation

3.2. [lporpaMmmMHoe nuueH3npoBaHUE MPUoXeHUd

1. YctaHoBUTE B CUCTemMy nakert grdcontrol: pacnaKyVlTe M 3anyctute yCtaHOBLUUK C NpaBamMun
cynepnornb3oBarterns. Hanpl/lmep, B TepMUHare BbINOJNIHUTE KOMaHAY:

tar -xzf grdcontrol-*.tar.gz
cd grdcontrol-*
sudo ./install.sh

2. 3anyctute license_wizard. Hanpumep, B TepMuHane BbINOMHUTE KOMaHAYy:

/opt/quardant/grdcontrol/1license_wizard

3. AKTUBMpPYITE CEPUNHBIA HOMEP:
e Haxxmnte AKTUBaLUUA NULIEH3UWN.
e B okHe yTunutbl HaxxmuTe Ha atom.
» BbiGepute Bknagky CepunHbin Homep.
« B none ons BBoAa ykaxuTte cepuirHbIn HOMEP.
o Haxmute MonyunTb nuueH3suio.
4. lNMpoBepbTe CNMCOK NULEH3NIA: AOMKHa 0TOOPa3nTbCS Kak MMHUMYM OgHa.
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4. YcTaHoBKa npoaykTta

I"Ipop,yKT nMeeT [nOBa apxmBa HEe3aBUCUMbIX YCTAHOBOYHbIX cba|7|nos, T.K. 4yacTb Autonomous
yCTaHaBnnBaeTCa OTAerIbHO:

e UAVProfSim-*.zip — obLas yctaHOBKa;
e UAVProfSim-*.tar.bz2 — yctaHoBka 4yactn Autonomous.

4.1. YctaHoBKa npoaykta (6e3 yactn Autonomous)

1.

Pacnakyinte apxus UAVProfSim-*.zip n nepengute B NosiBUBLUYHOCS OMPEKTOPUIO (* — Bepcus
NPUNOXEHUS).

2. 3anycTtute ckpunT init.sh:

e HaXXMUTE NPaBOW KHOMKOM MbILLM HA HEro U BbibepuTe 3anyCcTUTb KakK nporpammy /
BbINONHUTL;
e VNN B TEPMUHATE U3 ONPEKTOPUMN BbIMOMTHUTE KOMaHAy:

./init.sh

WNkoHka npunoxenns UAVProfSim-* nossutca Ha pabodem ctone (¥ — Bepcus NpunoxeHus).

Dy Mpun nepsom 3anycke [poaykTa NpoBepsieTcs LEeroCTHOCTb (hansioB MPUIOXEHNa n
NoATBepXAaeTcsa cornacue ¢ ycrioBusMmn JIMLEH3NN.

4.2. YctaHoBka Autonomous

1.

2.

5.

AkTMBMpynTEe cepuinHbin Homep npunoxerHmns UAVPROF Drone Simulator (cm. pasgen
[MporpaMMHOE NMLEH3VPOBAHNE NPUNOXKEHWS).

YctaHoBuTe Apptainer c suid-Bepcuen (ckadatb MOXHO 3aech: https://github.com/apptainer/
apptainer/releases/):

sudo apt install ./apptainer-suid_X.Y.Z_amdb4.deb ./apptainer_X.Y.Z_amd64.deb

roe X.Y.Z — nocrnegHasa nmetolascs sepcus Apptainer.

Pacnakyite apxme UAVProfSim-*.tar.bz2 n nepengute B NosiBUBLLYIOCSA OMpeKTopuio (* — Bepcus
NPUINOXEHWNS).
HacTtpoiTe okpyxeHue Apptainer:

cd starter
./apptainer/init.sh

| yl ,D,J'Iﬂ 3anycCKa CKpunTa rnosib3oBaTtesib 4OIMKEeH MMETb MNnpaBa sudo.

CosganTte koHTenHep Anga 60pTOBON CMCTEMbI APOHA, Hanpuvep:
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cd containers
apptainer build --sandbox onboard onboard.def

6. Mpun HeoBxoaAMMOCTU OTpeaaKkTUpynTe NyTb K KOHTeNHepy B config.sh. Tam xxe npuBegeHsbl
napameTpbl ip-ceTen knacrtepa.
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5. 3anyck

ﬂpM nepBOM 3anyCke O3HaKOMbTeCb C TEKCTOM JTIMLUEH3NUN Ha NPOAYKT.

y; MepBbIN 3anyck NpogyKTa MOXET 3aHMMaTb anuterbHoe Bpems (40 10 MUHYT).

y; YcTaHasnmBas 1 3anyckasa npunoxeHue, Bbl corfnallaeTtecb C yCnoBUAMn nMLEeH3Nn.

3anyctute MO ogHMM M3 cnocoboB:

e B TepMunHane BbINMOJIHUTE CKPUNT:

./localhost.sh

o ABaXAbl HAXXMUTE Ha UKOHKY NPUNOXEHUs1 Ha paboyem cTone.
e HaXXMWTe NpaBon KHoMnkon Mblwn Ha dann localhost.sh 1 BbiGepuTte 3anycTuTb Kak nporpamMmmy.

Mpv NnepBom 3anycke NPoBeEPSIETCS LLIENOCTHOCTb (haiinoB:

MNpoBepKa KOHTPO...

Running...

Cancel

Puc. 1. lposepka KOHMPONbHOU CyMMbI

Mocne ycnewHonW npoBepkn HaxmuTe Ha kHonky OK. OTkpoercss OKHO C  JIMLEH3UOHHbIM
cornawweHvem. O3HakoMbTeCb C TeKCTOM. [ns NpuUHATUA YCNOBUA NUUEH3NOHHOMO cornalleHue
BbiCTaBbTe donar {1 npoynTan 1 corfiaceH ¢ ycrnoBUAMU NMULIEH3UU U HaXXMUTE Ha kHonky OK:
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JInueH3nA

FILIIWIDIUSBdAFIA | IW USndHSde ] LUl JldulFic
MNonb30BaTeNnA c HOBOW BEPCUMEr HACTOALLETO
CornaweHws. B cnydae Hecornacua Mons3oBaTens
C HOBOW BepcMel CornalleHnA oH Brpase
pacToOprHyTh €€ B 0JHOCTOPOHHEM NOPAKE,
HanpaBWB yBeoMeHne 06 3ToM Yepes NMYHbIA
KabMHET NoNb30BaTeNA B NOPAJKE,
YCTaHOBMAEHHOM N.8.5 Bbile.

19.3. MpM3HaHKWe KaKoro-nMbo NoNoXeHUA
CornaleHHA He3aKOHHBIM, He1EHCTBUTENBbHbIM

WK HE UMEIOLLMM HCKOBOW CMNBI HE BNIMAET Ha
OEeRCTBMTENBHOCTE OCTAaNLHBIX NONOXEHWA.

19.4. Te nonoxeHna CornaweHuns, AeicTBHE
KOTOPbIX B CUNY MX XapaKTepa Jo/KHO
NpoAsNXaThCA NOCNE NPEKPALIEHWA MK
pacTopxeHWA CornalleHnA, OCTaKTCA B CUIIE.

~ AnNpo4ynTan U cornaceH C ycNoBUAMM JIMLIEH3HH.

Cancel (0] 4

Puc. 2. Coanacue ¢ ycrogsusiMu fiuyeH3uu

OTkpoeTcsa okHO aBTopm3aumun. MNogpobHee cMm. pasgen «Havano paboTbl» OOKyMeHTa «HCTpyKums
no aKcnmyaTaumum».

5.1. 3anyck Autonomous
3anyctute knactep Cumynsropa:

cd starter
./cluster.sh settings/NMA.json

MMA — uma darina napaMmeTpoB 3anycka, KOTOpoe 3aBUCUT OT AUCLUMNIIMHBLI U YPOBHA CIOXHOCTU
(oouH un3 json-chbannos anpektopun settings).

5.2. ObHoOBNEHMe

O6HoBnNEeHMs BbIKITaablBalOTCA B BUAE UCMOJIHAEMbIX cbaﬁnoa C pacwmnpeHunem .patch. Pacnonoxute
nx pagom c paCHaKOBaHHOVI D,MpeKToleeVl CUMYnATOpa U 3anyCctute B TepMmUHarie Tam xe.

[nsa obHoBneHus TpebyeTca yTunuta rsync. Ytobbl yCTaHOBUTL YTUMKUTY:

sudo apt install rsync

O6HoBneHne npogykTa 6e3 NpocTos B HACTOSALLMA MOMEHT HE Nog4epXKNBaETCs.
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6. Mlcnonb3oBaHue npoaykTa 6e3
yCTaHOBKM LinuX Ha KOMMNbIOTEP

ANs MOCTOSIHHOTO WUCMONb30BaHWUs, MPOAYKT MoxeT pabotatb HecTabunbHo. [ns

o OnucaHHasa nowaroBasi UHCTPYKUMA ans npoBepky nog Windows He npegHasHa4veHbl
cTabunbHoM paboThl NpoAyKTa peEKOMEHAOBAHO UCMONb30BaTh Linux-cucTemsl.

B Hekotopbix Bepcuax Windows 10 u Bbiwe auckn ¢ damnoBon cuctemon NTFS
|y| WwudgpyroTca no  ymonyaHuio. [lostomy cHayvana yb6eautecb, 4YTO AOUCK He
3awmndpoBaH.

Dy Ona wn3bexanuns npobnem ¢ NTFS MoOxHO co3gatb HOBbIM pasgen ¢ hannosown
cuctemon exFAT Ha ntobom noaxoasLLemM OUCKE.

E'y MHdopmauusa no pabote ¢ wundposaHmem, BIOS n gpyrumm TunoBbiMn Bonpocamm
NMeEeTCH B LUMPOKOM A0CTyne B ceTn NHTEpHeET.

,D,J'IFI o3HakomneHus c MO BbINONHUTE cnegywouime warun.

1. NomecTuTe hannbl B KOpeHb N0bOro amncka.

y PekomeHayeTca ncnonb3oBaTth BbiCOKONpoudsoauTenbHbii (SSD) anck ¢ dannosom
cuctemon exFAT.

2. Cospganite 3arpy3o4Hbii USB-dnelu-Hakonutens.

y Pasvep USB-drnew-Hakonutend MoXeT ©OblTb  MWHUMAanNbHbIM,  MOCKOMNbKY
NCNonb3yeTcH TONMbKO ANS 3arpy3Ku.

Mepengute B ANpeEKTOpPMIO uavprof.
Bcraebre USB-dnew-Hakonutens B USB-pasbem.
3anuwwute obpas usbflash.img Ha USB-dnew-Hakonutenb ¢ nomoLubio nporpammel Rufus.
MomeHante HacTponkn UEFI (BIOS).
Bkntounte nnu nepesarpyante KOMNbOTEP.
Mpu cTapTe 3arpy3ku BoanTe B HacTporkn BIOS, Haxas onpeneneHHyto knasuLly (3aBUCUT OT
tmna BIOS), Hanpumep, F2 nnun Delete.
9. N3ameHnTE Nopsaok 3arpy3kn aguckor, Bbiopas USB-dnel-Hakonutenb NnepebiM.
10. BoiknounTe Secure Boot: HanauTte nyHKT Secure Boot B nogpasgenax/Bknagkax, ycTaHOBUTE B
3HaveHue Disabled.
11. Coxpanute Hactpovikm BIOS n nepesarpysnte koMnboTep.

NGO AW

MponseeguTe 3arpy3ky ¢ cosgaHHoro USB-dnew-Hakonutens. [ns storo:

1. Bcraebre USB-gnew-HakonuTenb.
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2. MNepesarpysnte KOMMbLOTEP.
Ha akpaHe noaButca MeHto 3arpysymka Ventoy.

HaxmuTe knasuwy F6 n Boibepute npeanaraembin nyHKT (Ubuntu UAVProf).
HaxmuTte Enter.

Hw

HaunéTcsa 3arpyska Ubuntu Linux.
Pa6ota B Ubuntu
B Ubuntu ncnoneaytotcs AaHHbIE:

e NMonb3oBaTtenb cucremsl: ubuntu;
e Maponb: ubuntu.

KomaHaa sudo paGoTaeT 6e3 napons. 3arpyska CUCTEMbl Takke HacTpoeHa 6e3 BBoga forvHa u
napons rnonb3osarens.

6.1. Pabota B Ubuntu

Ona ucnonb3oBaHUs/3anycka NPUNOXEHUA C MMElOLEerocss Amcka (Hanpumep, OAHOro U3 OUCKOB
Windows), cHa4yana Heo6xoanmMo ero NoAKNIYMTL OOGHUM M3 CNOCOOOB:

e HaXXMUTE Ha MKOHKY HY>XHOrO AMCKa Ha NaHenu crnesa;

e OTKpOMWTE hannoBbIN MeHemKep (BEPXHASA MKOHKA Ha NaHenu crieBa), BblbepuTe NyHKT crieBa BHU3Y
Opyrue mecta 1 BbibepuTe AUCK.

MoakntoyaTb ANCK HeoBXoaNMMO Kaxabl pas, korda 3arpy3unuce B Ubuntu.

,D,J'Iﬂ 3anycka ucnosiHaemoro Cbaﬁﬂa/CKpMﬂTa HaXXMunTe I'IpaBOI7I KHOMKON MbILUN Ha HEM W Bbl6epVITe
NYHKT 3aﬂyCTMTb KaK nporpamMmmvy nmbo Haxmute HpaBOVI KHOMKOW MbILIN Ha NPOCTPaHCTBE pAOOM C
(*)aVIHOM n Bbl6epI/ITe OTKprTb B TepMUHane n garnee B HeM BBeaAnTe KoMmaHay:

./file_name

roe file_name — nma cooTBeTCcTBYlOLWErO (hanna.

[nsa BBOga KomaHpg B TepMuHane: Ha naHenun cneesa B HMWXHEM YITly HaXMUTE Ha UKOHKY MNMokasaTtb
npUnoXxeHwus,; B NosABMBLUEMCA CNUCKE NMKOHOK Bbl6epVITe TepMMHan.
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[ noccapuu

TepmuH/CokpawieHue OnpepeneHue
BBC

BrnA
no

BecnnnoTtHoe BO3aywWwHOE CyaHO
BecnnnoTHbIM NeTaTenbHbLIN annapar

MporpammHoe obecriedyeHne
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