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* PaccmoTpeHa Npon3BOACTBEHHAA LLENOYKa M3rOTOBAEHMSA AETa/Ier N KOpMNyca B AEMOHCTPALMOHHOM
pexkume.

el G pa 4y iy 5 Cladad Cale ey adilad a3l

OcmoTpeHa OCHacTKa 414 U3roToB/IEHNA KOMNO3UTHbIX AeTanen CUI0BOro KapKaca 1 Kopnyca.
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drozensaxk 4
Pacxopn Ha 6op

A )8 pan Pacxog, B rog*

Ne n/n HammeHoBaHue matepuana s Ol s A Yl (o paa

1 Cmona S ol sla o)) 21 42000 kg

2 CreknoTKaHb 100 <L) -

3 Crek/n0TKaHb 165 <Ll -

4  YrneneTtkaHb 200 (xS <l .

5  Ymenenta 100 (S ) s -

6 ApamugHas cota 5 Mm 2l J sl -

7  ApamugHas cota 10 mm 2l )i Jsle -

8  TepmeTuk (apangut) 2111 b il sale(<uall i) .

9  TlepmeTuk (apangut) 2112 b il sale(<uall i) .

10  Aspekc (neHonnact) (Sadl(s8) ]

11 CraHpapTHble nsaenmna 2 uliul Cilakd -

12 TMoKynHbIe N30eNUaA 035 5 )lu Ha Cilalad .

PacxoaHble MaTepUansbl (& sas 3l s -
13 XepTBeHHaA TKaHb ouS ia sl -
14  PaspenutenbHas naeHka (neppopuposarHan) oS las kil (Saia) -
15 BakyymHasa naeHka & ol -
16  TepMeTU3MPYIOLLMI XKryT, MaTepuan s i ol O ) -
17  CUAMKOHOBbIE TPYBKM (Sl sla 4l 4l -

18 ConbseHTbl, pacTBOpuTENH ' MpoLEeHT NonyYeHHOM AOKyMeHTaLmm: 2%

o Qéli).l Galatiise La g VA
* [Ona nporpammbl Bbinycka 2000 wT B rog,
* dLuJJaJ}JgY~~~ Gﬂb}&-\.@é



MoLWHOCTb NPON3BOACTBA
sl 5 aal g Cud ke

Mo pe3ynbTaTam aHanM3a NpeaocTaBaeHHOM TabauLbl NPON3BOACTBEHHOIO LIMKAA C MO3TaMHbIM
ONMMCaHMEM U3FOTOBMEHMA KOMMNO3UTHbLIX AeTanein Gpro3ensrka, yCTaHOBKU 3aKNaaHbIX U
KpeneKHbIX 3N1eMeHTOB, NpeABapUTeIbHOM YCTaHOBKM CMENXKHbIX CUCTEM U PUHANBbHOM COOPKU

ObI10 BbIAB/IEHO:

32 () spalS Cladad Cialis iyl ala pedn s ez L ad S 4a s s eali a8l )l dsaa Jidad 5 n bl 0 e
;aﬁua';&ad.)bgbw}c@\.@jlﬂjﬁjjjwé\.meﬁwﬂ\,ﬂ}\g@c&om.zdhaﬁ\joﬁ@ajubmg._\ml

* [lepsyto napTuio n3 4 n3gennim nony4aem Ha 251 yac, BTopyto Ha 29¢ yac, TpeTbio Ha 33 vac;
e CornacHo nNpeaocCTaBAeHHbIM AaHHbIM, MPON3BOACTBEHHbIN UMKA cocTaBnaeT 10 nsgenun s
CYTKU NMPpU 3X CMEHHOM peXXnme paboThl.
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TexHonormyeckas AOKYMeHTaUNA

MpeaoctaBneHo s 4yl )

Manufacturing Assembly Instruction List (MAIL)

3anpoLIeHO o3 Cuwl g 43

BeJOMOCTb MaTepranos 2 se Cuwl

TexHoNOrM4yeckoe pyKkoBOACTBO MO NPOU3BOACTBY.
OPC

BegomocTb 060pya0BaHNA <l s Cud

BegomocTb MHCTPYMEHTOB Ll il <l

BesomoCTb OCHACTKM <l Cud

TeXHONOrNYEeCKMEe UHCTPYKLMM Ha CTaHAAPTHbIE
onepaumm 21000 sla Cullad Jaall ) sl

OnepaumoHHble KapTbl bl (sla 4k

BHYTpeHHMe cTaHAapTbl NPeAnpuATUA, PErIaMeHTbl Ha
N3roTOBNEHNE KOMMNO3UTHbIX M3aenmn 2kl la asliday
Cu ) 92alS DY guana Gl Janll ) sl 5l jiacsad 55 aal

MepeyeHb CCbINOYHbIX JOKYMeHTOB 2Ll Cwulreference
o (R a‘)\.ﬁ:\ u‘ O aS
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[ToceTnnu AHanoru
2 aladl aa jl 45 A IS )

MADO B ropoge KYM - CbopKa aBuratesnei, npon3BoacTBO KONEHYATOro Bana, Npou3BoACTBO
KapTepa gsuratensa, NpousBOACTBO BO34YLWHbIX BUHTOB, NPOM3BOACTBO cbnaHu,a BO34YLUHOMO BUHTA.
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He nocetunun AHanoru
I'Ip0|A3Bo,£|,CTBo OT/INBOK N MeXaHn4YecKon 06paboTKkM Ana OCTa/IbHbIX AeTaNlen
(anNtOMUHMEBDLIX, CTa/IbHbIX U NNACTUKOBbLIX); MPOU3BOACTBA No 06paboTKe meTannos

AaBNeHNeM (LUATYH, AETaNM KONEHUATOro Bana, NajeL nopLIHA); raNbBaHUYECKUX
MOKPbLITUI; SINEKTPUYECKUX KOMMOHEHTOB; CTapPTEPOB; rEHEPaTOPOB.

Llexa pHanbHOM NPUEMKM, OBKATKU M UCNbITAHMUIK ABUTaTENEMN.
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BxogHoe cbipbe
He npepocrtasneHo
4l g) 3l ga

st A )

[Osuratens MD 550
L5 MD 550
[etanb 3arotoBKa
4alad S axkid
Mos. OpueHTMpOoBOYHan OpueHTUpoBOYHasA OPMEHTMPOBOUHBI Bec Ha 1
s pasmepHOCTb Matepuan pasmepHoCTb =
o) HanmeHoBsaHue / OpUEHTMPOBOYHbIN BEC u3genue, Kr.
WnpwuHa / OnvnHa ; Konunuecrtso, wr. 3 5a Tun/dbopma 3aroTekm LWupwHa / AnunHa ; BeicoTa ¢ e
0603HayeHne N P .. 1WT., Kr. oSS (Jpana 1 u s (1)
5 BbicoTa lass DS 4akad IS5/ 58 uE e ELS canki 1 o
g (ot ) gl «Jsipae g it
gl «J 5 epm e
Pactpy6 1 . NuTtbe
1 1 s adasalyl $60; 70 2 AK-4 ot 0,1 0,2
Pactpy6 2 ) JNintbe
2 2 s adasalyl $60; 85 2 AK-4 ot 0,12 0,24
PacTpy6 3 . NnTbe
3 3 s adlasaly) 50; 100 2 AK-4 ot 0,1 0,2
Aunck 1 . Cranb 20 Kpyr
4 1 S $100; 50 1 20 N 8 Gos 0,6 0,6
5 g”?‘ i $120; 25 1 n16T Z"Jyr $130;30 1,15 1,15 p l/] N\ e p
0 5)
LectepHa NMonunponuneH JNutbe
6 . 55; 10 1 P 0,02 0,02
S ¢ Olasonshy SR Ay, v Y
MpocTaBKka 1 . NonnnponuneH JNlutbe M
7 o25€12s spacer 55/25;15 4 s s ot 0,02 0,08
MpocTaBka 2 . Monunponunex Jntbe
8 o35812a spacer 55; 20 4 s ls ot 0,02 0,08
06Lwan macca 3arotoBok Heo6xoanmas Ana nsrorosneHua MD550
06wuit Bec
npokata |O6wuit Bec
BT BT O6wmii Bec| ANCTOBBIX | MOKOBOK, | UTorosbii
Naptua, wr,| Bec AnTbIX 3aroTOBOK, Kr. 33rOTOBOK, Kr Bec copToBOro npokara, Kr. COpTOBOro |MaTepuano Kr. Bec
e o b S Ay b IS cladi ) S ek JS' QJ.J p RS sV b sl G5 0 npokara, B, Kr. S ois  |3arotosok,
(s R Ay sl K. GosdS ooy wlakd K.
J§JLS abe IS o | pSsS | gl | e s
R (N s sla S Cilalad
AK12 Oh””&# - :.‘K"' i [16T Cranb 20 09r2C Cranb 40X Cranvas | Crans 20 | Crans 40x pRsks
12 5 R 435 )3 o stiaesl R R jj‘“‘ pssisa 20 Y 09 Y5 40 3y 45 3y
1 7,70 0,18 2,29 10,17 1,15 2,90 0,85 7,69 2,70 12,59 3,04 3,50 29,30




Harpysku
He npepocTtasneHbl
R ‘U‘J\ (dJJ “_\‘) GUAJJ.@_A Q_\Luu.uh

MowHocCTb DasneHune
kBTt/uac Bo3ayx, |Bo3pyxa, atm.
CTaHOK [y sbS «cd B nfyac Jdsa Ui | Bopa, n/yac
ol Caud e bu celw yid o) oA W jleeall ce b [ i ol

dpesepHbIn 3-x oceBon SG650
SG650 23 S Hpe&iy 55 1200 8 2

dpesepHbIit 3-x oceBont SG870
SG870 s 3 IS 8 slBiny

7,5 1500 8 3
dpesepHbIN 3-X 0CEBON BbICOKOCKOPOCTHOM
LS500
LS500 s 3 s IS 5 ol
11 1200 8 2
dpesepHblit 4-x oceBont SG650
SG650 3 3 IS i oSy
5,5 1500 8 2

dpesepHbin 4-x oceBon SG870

SG870 s 4 s S b oK
s | 100 | g ; [Tonmep




MouwlHOCTb

He npesocTasneHbi [Tonme
ok oumep

XA 4.\..\)\ Mepeaensi
Ada 4
HanmeHoBaHMe getanu ntbé LLTamnoBKa ToKapHbI, MUH | Ppe3epHblit, MUH WnndosanbHbIN, MUH lanbBaHMKa TepmoobpaboTka
Ne axkai ol s K 4 O3S gl 48 o5 S (i 488 (g IS ) PR o jail I8 o> Gl g
1 KapTep gsuratens
DF 90 A g 15 90
) Unnnupp
ik 15 30
3 Mnb3a
i 60 15 15 15
4 KoneH4yaTbl#t Ban
S Jae 15 30 90 15
5 WaTtyH
O LS 60
6 MopweHb
O sty 15 30 30
7 ML,
i o 15 20 10
MToro muHYT Ha nepeaen:
Aa e gl S e Gl 60 15 150 290 40 15 15
Juesd Usiga
Konunuecrso [1BC B roa;: 1000 1000 1000 1000 1000 1000 1000
Konunuyecrso cmeH
L Gl dlaad 1 1 1 1 1 1 1
Konuuectso pabounx gHei B rogy
Juuad s S b gy Al 247 247 247 247 247 247 247
®oHp gocTynHOro paboyero BpemeHu
A S sl Selu ds gana 1383,2 1383,2 1383,2 1383,2 1383,2 1383,2 1383,2
UToro ctaHKoOB:
W ol dand S 2 2 3 6 2 2 2




Cnncok obopyaoBaHMUA
Y il G
HasBaHue Mpoussoautens Konnmyectso  CPOK MOCTABKM
AN o2t Ml o3 Jad Jread ey e
1 TokapHoe c YMY g-207 o= ) (o s )SE) - - -
2TokapHoe c YNY CT2-52YM (o &) (o IS Al 5 - - -
3 TokapHoe c YMY CT3-52Y2M (o O o s )\S Bl 5 - - ;
4 dpesepHoe ¢ UMY (3 oceBoit) LS500 (sam 4 (o O (om0 sS4 - - -
5 ®pesepHoe c YMY (3 oceor) LS500 - 4x sam 4w (o O (o0 S )8
6 ®pesepHoe c YNMY (3 oceBoi) SG650 sz 4u (s O (o s \S )8 - - -
7 ®pesepHoe c YMY (3 oceBoi) SGB50 - 4x s 4w (o &) (o0 G S H 8 - - -
83yboobpabaTtbiBatowme Y-3120 s o232 - - ;
9 3neKkTpo33noHHOoe AD6L-S4 S i) 4las - - -
10 9n1eKTpo33noHHOE AR55 S yisdl 4ulas - - -
11 WandosanbHoe OGC-1240 (om &) Kim - i i
12 WandosanbHoe PSGS-3060N ) Kiu - _ i
13 WandosanbHoe Wattsan 15308 (o (o) S - _ _
14 WUnndosanbHoe 7A545 (o 4w (o ) (oo (S5 S - - _
15 ABTOMATU3NPOBAHbIN AnUTENHbI KoMmnaeKc 4000KH (x4) 4 sana
IR a5 5 R iy, - - -
16 ABTOMATU3NPOBAHbIN NUTENHBLIA KOMNAeKC 6300KH (X2) 4= sana
IR a5 5 Raiay, - - -
17 ABTOMATM3NPOBAHbIN NUTENHDbIN "ropaunii" komnaekc 6300kH (x2)
SR a8 (5 Raisy ) de sena - - -
18 LleHTpann3oBaHHaA cuctema nogaym pacnsiasa

S ale Qg3 (el e - - -

[Tprmep
19 OcHacTKa (MaTpuubl, BKAaabiwu) 4\3 .

(L iyl cla alld) T )5 - - - jAJ
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PCB
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[ToceTnnm AHanorm
A 1) H Alde 4l IS )

NabopaTtopwuio ncnoitaHma NASIR nocetnnum
A% 1 3k Nasir Cud ol&iala ) )

He nocetnnun npounssoactso FCU, PDU, SADRA, AirData, HIL,

KOMMNEKCHOro Kabena.
S ¢ FCU, PDU, SADRA, AirData, HIL ;288 22 3L j) 2l 68 Lo glad )



BxO4HOE Cbipbe U JOKYMEHTaLMA Ha
533503 S 2 sa

n3penue

MpoekT AnbTUyMm PCB (YepTtex) BOM (Cneuundmkaums) GERBER
AunsanHep (SolidWorks) (asdi) AL e o) Cu sgd (KomnoHoBKa)
Altium Designer sjs s.9 »GERBER
(SolidWorks)
FCU NO YES YES YES
NASIR YES YES NO NO
SADRA NO YES NO NO
PDU NO YES YES YES
Air Data NO NO NO NO
HIL(CumynaTop) NO NO NO NO
s A
KabGenb KOMMNSIeKCHbIN (YES) (YES) (YES) (YES)

s




Harpysku
(O ) (euign Sl

He npepocTraBneHbl
Sl 0L ‘QU‘



MOLLHOCTb

Al ¢ Cud Hha

He npepoctaBneHbli
SV XA ‘QU\
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MCOK 0OOpPYA0BaAHMSA
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Ha3BaHue

ol

MNpounssoautens
b3S .\;\3)3

Konnuyectso

)25

CpOK nocTaBKku
in e ) D

MalumnHa « ABTOMATU3UPOBAHHbINA CKNAL XPaHEHNUS KaTyLIeK»

" S Ko A il o

MalnHa xpaHeHna nasNbHOM NacTbl

5}5#%&)\4&5\5&“-

BepTuKanbHbIM CKAag KapycenbHoro Tuna IVS500-3000*1500-6050C

IVS500-3000*1500-6050C (52 sac i

LLIkad cyxoro xpaHeHus

S (5 455 o

YcTpoiicTBO Ana NoaroToBKM NasnbHoM nactel GAM-60

GAM-60 s S annd el (5 5l sdlal o&is)

YcTpoicTBo A4 onpeaeneHna BA3KOCTM NasnbHoM nactel PM-2C

PM-ZC@JE&JF@}M}Ma@_ﬁ-

ABTOMaTUYeCKMI TpadapeTHbIN NpUHTEP

Osbld s

ABTOMATMYECKasa HAacTONbHaA Ao3npyrouana cuctema

OS5 5 e e

ABTOMAT ANA YCTAaHOBKMU SMD KOMMNOHEHTOB Ha NeyaTHble NAaTbl

> Dl sl a4 SMD Vs EITORIRLPTI

10

MaHunynatopsl Bokar XMP 300/XMP-301/XMP-302/XMP-302D gnsa yctaHoBKu SMD

SMD —uai 5| » Bokar XMP 300/XMP-301/XMP-302/XMP-302D s ) 5 saild

11

KOHBEKLMOHHan Neyb KOHBEMEepPHOro TUNa A1 ONAaB/eHUs NPUNoA Ha NeYyaTHbIX NaaTtax TWS-1150 EVO
TWS-1150 EVO (s s 20 2 S and el Cid sl ) (iS58 Al ¢ 5 5l oS

12

CucTema nasepHon cenekTMBHOM navku FireFly B60 NEXT

FireFly B60 NEXT ssiSlu (55l (5 1S asad i

13

YcTaHOBKa Ans nalikv ABOVMHOW BOAHOM npunos Sovtest DW-400 Ti

Sovtest DW-400 Ti 7.0 5 L s S ant oK

14

ABTOMAaTMYECKan YCTaHOBKA CTPYMHOM OTMbIBKM neyaTHbIx naaT SEIM DE-ION 6052

SEIM DE-ION 6052 (ga )i bd 3 cin (553 5 Cansd s olSiiany

15

YcTaHOBKa yNbTPa3ByKOBOW OTMbIBKM neyaTtHbix naat SOLTEC SONICA

SOLTEC SONICA (s )l 3 Cgeal 5h (508 5 Cann oK)

16

Cuctema AOU nycTbix nnat 6e3 komnoHeHToB IMPRESS E3

IMPRESS E3 & (sW 31 (51 (oSt SR 5a o) 3 e

17

YHMBepcanbHaa cuctema peHTreHOBCKOro KoHTpona AX9100

o shaie dia X-RAYJ 5E o&iuy

ABTOMaTMYecKan cuctema ans obHapyKeHUa HemcnpasBHbIX KOMNoHeHToB EyePoint B10

18

EyePoint B10 sz | yal (adin HE5 6 oK
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He npepocraBneHa
SV XA ‘QU\
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He npepocraBneHa
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bamnep



T JJJ&:CUJQ}UA LSLQ 0315 (S )2 d=> 00

OueHKa AaHHbIX MO U3roToBAEHUIO bamnepa

aad g 5l al g gl Al g Cladlia A gl Jae ¢l b
ORI RS S PR IR i e Wgcusyh [ pead w0 lile Gilatios < d e
sl s SOpY D1 5l aead 5 s
KOHCTpyKTOpCKas
MaTtepuanbl 1 TpeboBaHUA K Cnuncok PYKTOP
NMoceweHune MowHOCTb TexHonornyeckaa | AOKymeHTauua, 34
KOMMIEKTYHOLWM [ MPON3BOACTBEHHbIM obopyaosa
npeanpuaTmns npou3BoACTBa AOKYMeHTauua | mogenun usgenus u
e NoMeLLLEeHMAM HUA
OCHACTKM
o)) OueHKa +-
4l gy |Korpa
Calatisae 6ynet




BBO,ﬂ,Hble NaHHblEe MO N3TOTOBJ/IEHUNIO 6alv\nepa
)MA.\J)AM.LJAJ.A::JMM\)\ L5\.Q 531

e O3HaKOMJ/IEHbl C KOHCTPYKTOPCKOM AOKYMEHTaLMeN Ha cocTaBaaowme bamnepa
MeTaIMYecKkue aetanm n cbopoUHblie eAUHULLb

o 5lga slaaal g 55 38 Cladal ¢y Ciladal 5l ga Cilative
B yCTHOM popme: (ALl &) gm 430203 S &3
* Ob6bACHEH NpMHUKUN PaboTbl KYMYNATUBHOM N PYracHOM YacTeEN U3AENNA,
AETOHaTopa U NpeaoXpPaHUTEIbHOIO YCTPOUCTBA.
o Hsd g Adla Oladil Ml i Grand 3 Shee &

e [laHO 0bLLee NOHMMAHNE TEXHO/IOTMYECKOro NpoLecca U3rotToB/IeHUA
B3PbIBYATOro BELLECTBA AJ18 KYMYAATUBHOM 1 dyracHbIX Yactenm bamnepa.
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KOHCTPYKTOPCKaA JOKYMeHTauma, 34 MoAenn M34enma M OCHaCTKY
<) Mgl g (6= A Lg\.&» dJA cJ\_u}a ol At



OuUeHKa AaHHbIX MO KOHCTPYKTOPCKOW AOKYMEHTAUMN Ha Tapy (KOHTeMHepP), MyCKOBYIO

YCTAHOBKY, YCKOPUTENb, Bamnep MH¥KeHepHble pacyéTbl (a3poanMHaAMMKA, I'IpOHHOCTb)

9 Li;wh.p QﬁT (W AigR ub.wbmj 5*%“ () (> U}U)’ CL)SJLLJ}.O Ollws Sl o3l (S )2
o Ssvi!

Tapa - ¢S

MycKkoBan yctaHoBKa (MY)
2N

BoeBas yacTb (BY) xis

Yckoputenb 5 >

UHXK. pacyéTsl
(NIP) (setige Clanlase

TpeboBaHuA K NDOU3BOACTBEHH KOHCTpyKTOpCKasn
MNoceweHune Bepomoctb Npon3BOACTBEH MolHocTb Cnucok TexHonorusa pbu71 N 5' ecc MA3aHMDOBKA OOKymeHTaumsa, 34,
npeanpuATmA MaTepranos HbIM npoussoacTea | obopypoBaHua | (LOKYMEHTbI) ey FI:/\eLI"-ITbI) P MoAenun usnenuna u
nomeLLeHUAM AOKY OCHaCTKM
a3l L 4l g Clad iia 4 gla Jaa ¢ flie At
ST Gladad 5 ) 5 e Al Hla Gl gl Cuad Slise Clatiie |2l g5 an 8 Cilatiee il < d e
sl A g5 aal DI 5 et 5 s

Tapa ¢S
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[TporpammHoe obecneyeHume
Software



Ground Control Station

MpeseHTauma | Source Code | bnoyHasa cxema | Knouesble | Komnuaauyma m Anroputmbl U | [lokymeHTauuA
(yctHOe MOMEHTbl | NpoOBepKa MmaTemMmaTuKa
obbAcHeHue) pabotocnocobHocTH
sl Alaaca 8 | Source Code S sl 5 gal ull Gilsa GRS S %ﬁ g ejﬁjjﬁ‘ R\
Jse ) (=l
(La
[NloKka3aHa Noka3aH NokasaH [NoKka3aH [NloKka3aHa 3auet (Exel +
KOMMEHTapuu)
+ + + + + +
+ + + + + +




Flight Control Unit

MpeseHTauma | Source Code | bnouyHasa cxema | Knwouesble | Komnunauyua m Anroputmbl U | [lokymeHTauuA
MOMEHTbl | NpoOBepKa MaTemMaTuKa
pabotocnocobHocTH
il Glaua gt | Source Code | (Sl Hlasal Gul AlSS | g K Se sl | L S Al
L.?".‘\i)




Inertial Navigation System (Sadra)

MpeseHTauma | Source Code | bnoyHasa cxema | Knouesble | Komnuaauyma m Anroputmbl U | [lokymeHTauuA
(yctHOe MOMEHTbl | NpoOBepKa MaTemMaTUKa
obbAcHeHue) pabotocnocobHocTH
sl Alaaca 8 | Source Code S sl 5 gal ull Gilsa GRS S %\S g ejﬁjjﬁ‘ R\
Ls-“b\-),)
[NloKka3aHa NokasaH [NokasaH [NloKka3aHa
A5 e A% e A5 el A5 e
+ Koeoa? + + Kozoa? + Koeoa?
+ .S + + £S5 + £.S




Anti-Jammer GNSS (Nasir)

Mpe3eHTtauma | Source Code | bnouyHasa cxema | Knwouesble | Komnuaauyua m Anroputmbl U | [lOKyMmeHTauuA
(ycTHOE MOMEHTbl | NpoOBepKa MaTemMaTUKa
obbAcCHeHue) paborocnocobHoCTH
alid Alswa g | Source Code | (Ssh Hlagal el lsa G S Sa 5 CulnalS P e.f\:u)ij\ Al
=k

Noka3aHa [Noka3aH Noka3aHa

VHDL, Haww

3KCNepTbl He

BUAAT

NO/b3bl
Al Gl oaled VHDL Al Gl

PR

\J o‘ . ¥ .o
+ Koeoda? +
+ $.S +




MoaTteeprkaeHmne pabotocnocobHocTm MO Nasir:
software Nasir 2_»_)S 2l
1) Hanuuume matematnyeckom mogenmu s 1tobom suae
by dawe g s e
2) MpoekT B Vivado compilation n load design B FPGA.
FPGA _load design & Vivado compilation _2 s
3) Sorce C++ code compilation & firmware uploading to ARM.

4) Mony4yeHne NO/IHbIX XapaKTEPUCTUK MOAY/A
J s 5 Jel& cilbiad dia cadly ya



[Npyrne moayam (Other Units)

PDU

MNpe3eHTauuA
(yctHOe
obbAcHeHue)

He noka3aHa

Kozcoa? S

AIR DATA

MNMpe3eHTayus
(yctHOe
obbAcHeHue)

He noka3aHa

Kozda? -5

Source Code

Source Code

He noka3aHa

Koecda? £-S

Source Code

Source Code

He noka3aHa

Kozoa? &S

bnoyHasa cxema

Ssh lasa

He noka3aHo

Kozcda? S

BbnoyHasa cxema

Ssb )l e

He noKasaHo il

e

Kozoa? S

KnroueBble
MOMEHTbI

He noka3aHa

P ™ .
Al (il

Kozcda? &S

Knouesblie
MOMEHTbI

S Qs

He noka3aHa

Koecda? £S5

Komnunauma n

nposepKa

paboTtocnocobHocTU
G S 5 culilS

He noka3aHa

Kozcda? &S

Komnunauma n

npoBepKa

pabortocnocobHocTH

G S S 5 culnalS

He noka3aHo

Koecda? £S5

Anroputmbl u
MaTemaTuKa

=l s er‘:’J}g‘j\

He noka3aHa

Ko2da? {5
Anroputmsbl u
MmaTemaTuKa
2k 5 g A

He noka3aHa

Kozda? &S

AoKymeHTauuA

.Jl_u.u\
He nokasaHa Uyl

PN

Koecda? £S5

AoKymeHTauuA

Al

He noKasaHa Uil

Kozda? S



ObyueHne
) 5l

GCS Air data

Crek +
NPOrpamMmuCTOB
(Coders stack —
programming
skills)

(s 5 Aol 4y

KonunyecTtso
noaemn

YpoBeHb 3HaHUN

uiﬁ\..‘l C.L.un




[Toon3BOACTBO M pa3paboTKa

Air data

MoaTtBepKaAeHa BO3MOXHOCTb C60pKM McxogHoro
KO4da U npownBaHUA NNaTt

(code compilation and firmware uploading)
Sl DMJ:L\u.JJJ&A.\A)SJﬁj‘\:\SJ‘ .JSd.\ALu.:\ u\S\A‘

MoaTeepKAeHa BO3MOXHOCTb A0PabOTKM
npeacrasneHHoro MO
Gl sl anli sadk 40l ) software JuesS (&l

MO noatBeprKaaeT 3aAB/IeHHble XapPaKTEePUCTUKMU
610KOB UM XOTA-Obl HE MPOTUBOPEYUT UM
)JLJS.CJALIJJSGA%\:} \J\Ag_i)se Cladda Software
L) DA

* He npepocTtaBneHbl XxapakTepuctnkm! AHann3 HeBo3MoXKeH!
o Ll &l wy e Cad sadi 4l ) Gliadliie



Obuime HeaOCTaTKM MO 03HaKOM/IEHWIO co Bcem 10 Bcex moaynen:
L Js5le 40S gla ) ji) oy S L WAL das je (S a5

1) HecmoTpa Ha Hannume MCXOAHOTO KOAa OTCYTCTBYET paboyas AOKYMeHTaUuUA:
JIOTNYECKMe Cxembl, onncaHne PyHKUMoHana Ha Kaxkabim ARM n FPGA

2) sl Sailad ¢ J\S@\M JP}A}JJJ\jAcMJ\Lg\AJSJPJJ\JLJLJF
Lg\@@u\jej\)\e\ﬁﬁdﬁu.\m}a ¢ sihia

3) OTCyTCTBYIOT MHCTPYKLUMKU MO KOMNUAALKUK N NPOLUMBKE, CMUCOK cpes,
pPa3paboTKM (OTCYTCTBYIOT NYCKOHaNaA0uHble ,u,OKyN\eHTOB)

4) @\)mea_\u)@ﬁc@uﬁ\}j@édud@\)wd AL ad D e g D)) ga
(LSJ‘J-“ D‘J}t_\.uu&_i\M)

5) OrtcytcTBMe 06LUEen GYHKLUMOHANIbHOMN CXeMbl (MM JOKYMEHTa) OMUCbIBAOLLETO
B3aMMOCBA3b 1 B3aMMOAENCTBMNE BCEX MOAYNEN HAa NPOrPAMMHOM U
MHTEpPEenCcHOM YPOBHE

6) s aslinn gl o e Jyile 48 Gl dalad 48 (laiisa byg) 2 S lee S Silad 2 5a 5 p2e
J.\SL;ALJMJJ\JUA.\SJ.\.\J\



NpumeHnmocTb MO B cOBCTBEHHbIX MPOEKTax (NoTepu NPu OTCYTCTBUM) Ha TEKYLLMN MOMEHT:
(Ushie S ) ediind Gy a3 (A i) pala Jla j3258 la o550 00 I8 e 568 S 4

MpuHuu-nnanbHaa | MporHos B uaeanbHom cayyae, | MporHos B cayyae ecnu y Hac byaer ®durHaHcoBble U BpeMeHHble
BO3MOM-HOCTb Korga y Hac ecTb BCé TONbKO TO, YTO HAaM NOKa3anu norepu

A g (S AL 392 90 S g Y A Gl oadi 4yl )) oMl 352 90 Cpga 3 A Gy | b g e sd
il Sal

MponssoacTeo + Mo nnaHy Mo nnaHy HeTt
A Al ek Al b A
Nopgka ¢ GSM + 1 mec 1,5 mec 0,5 mec + 150 000P
GSM L 8 disy 01oa 150 + ol as

JlopgKa nHTerpupoBaHHas ¢ + 00 6 mec oT 12 mec 6 mec + >60 mnH. py6
LAPYTVMU N1I04KaMM ola 6 U sla 12 ) L i) 05l 60 ) in + 0l 6

L Gl A b b 40 S 8

Hacup 2.0 + 80 12 mec oT 36 mec 18 mec + >100 mnH. pyb
Nasir 2.0 sl 12 ole 36 Ui disy 0l 100 D) Uiw + 0 18
3ameHa KOMMNOHEeHTHOM 6a3bl  + [0 15 mec oT 24 mec 9 mec + >20 maH. py6
(NNC+APM) ola 15 U ole 24 ) i Jiso 05l 20 ) G + 0 9

FPGA and ) <l sise o R sla
(ARM



ROHTPOJ1b
MPOM3BO/ACTBA,
PHO3ENIANK,

NNaHMPOBKA
adla iy cad &8 J S



KOHTPO/Ib MPOM3BOACTBA, MAaHMPOBKa 3aB0Aa, Go3ensk
il iy el 5 J S

Nocetnnun BxogHoe Harpys | MowHoctb | Cnucok TexHonorma Mpon3BoacTBEHHbIN | MNaHUPOBKaA YepTtexku, 3D
3aBOj, cbipbe, KK npoussoac | obopyao | (AOKymeHTbl) npowecc JPEISTIEN Moaenu Ha
LA S ) KOMMOHEeHTbl | <l | TBa BaHUA (MOKYMEHTHI) nsgenue
ua S aadh el eyl dlse | uiga SASY Clatiue)s S5l 58 | (Dlatiue) 2l 5 il ja S5 4 Ly 48
o) Mgyl | Qe | ( J sana
(S
+- +- +- +- +- +- +- +- +-

Korpa
byner
Gl (S
S (o

”

ll+

o 43l ) Cile Sl +

o n

o) fg\‘)\ Sile Dl -

nHbopmaumna npeacTaBneHa.

nHbopmaumna He nepeaaHa.




[locelleHne Npon3BOACTBA
ad g 2 3l
MoceTnam y4ebHbIN UEHTP — Aa

w38 33l (el Jaae

[MoceTnnn nencTeyoOWMM 3aBOJ — HET
A5 - 2 S il leal 453 IS )



MOLLHOCTb

o ...E !~

3aAB/IeHHaA NPOM3BOACTBEHHAA MOLLHOCTb NO ¢to3enaxky - 10 WTyK B
CMeHy.

D80 0 g A 10 — o2l a3le ooy g8 iyl

[MpeacTtasneH NoATBEPXKAAOWMN PACHET — HET.
45 - sl 4 ) AnlS (5] p dulaa



ROHTPO/Ib KayecTBa. KOHTPO/1Ib NPOM3BOACTBA.
2l g J S 5 CudsS J S

Bonpocesl.

Y g

1. ObecnevyeHune B3aumoaencTamna Anabyra-TerepaH — NONYy4YUTb 3aLUMLLEHHbIE TeNePOHbI KNHOYEBbIM PYKOBOAUTENAM.
hal Ly sl el e (o R a S il jn— ol et s B sa¥T (o ol 5l (pals

2. Mony4nTb KOMNNIEKT AOKYMEHTALMMN HA UPAHCKOM M aHI/IMMCKOM fA3blKax (YCKOPUT nepesoa,).

(Aan 5 08 g 510 ) (omaB) 5 (o8 (L) 4 laiuna de gana il

3. Nepepaya KOMNNEKTYHOLWMX C 3anacom Ha 3 mecaua (Bmecto 1 mecaua).

(oo 1 sl 43) ole 3 (sl 1 a) Js

4. YTOYHUTb NPOEKTHYIO MOLWHOCTb B MeCAL, - N0 A0roBopy 226 wTyk B mecal, AJIABYTA paboTtaet 31 aeHb B mecsAu, 1.e. 310
LUTYK B MecAL,

sl 50 dig 38 310 cinn S o S ole 50 H55 31 eVl ole j2ae 226 ol 8 gub - sle 0 ad i Cuyha 3y 5a 0 38 e Dal 4y) )
5. YTOuHUTb rpadumkK nepenayum obopynoBaHus - cpasy ana drosensrka(3-u AIMHUM) n AnHUIO cOopKK.

Hiise ad 5 (ad 3) sdiy ) ey gy e — il gt JUEI J s 4y )

6. OnpenennTb CPOK BOCCTaHOBAEHUA paboTocnocobHocTn ob6opyaoBaHUA NPU NOJIOMKE.

0 HS 5 Gy gm0 Al et 0 Sdae Lal Gl ) e 3 S (edldia

7. TpebyeTca co3aaTtb oby4yatowme BUALOPOIMKN HA KaXKAbl TEXHOIOTMYECKMIM npouecc (c BU3yannsaumnmenm ocHacTKu).
A€ alagl (T3l la s ) a5 i) 53 5 (ol (5 5al (sl ald sl o 5Y
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ROHTPO/Ib Ka4eCTB3

1S4 ¢ f ! O
CO A L4

1. lpepacrtaBneHbl BCe TUNOBblIe AOKYMEHTbI — Aa.
‘U,!- OJM‘U\J\ (SR $RE Calatiiia 4an 1
1. lNepepaHbl AOKYMEHTbI — HeT.

A4 -l 02)2 deA.\ Calatiiea 1

1. [aTa nepenayn — He U3BECTHaA.
Crot (wdidia — ) Za



