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Hacrosimiee pykoBoacTBO Mo 3kcruryaraiuu (PD) mnpennasHaueHo st

O3HAKOMJICHHA C OCHOBHBIMHU IIPHHIUMIIAMU pa6OTBI U IIpaBWIaMHU 3KCILIyaTalluH

Nz nenust NM Pilot KOOKB.466531.007 npousBoactea AO HTL «Moynby.

[IpuHsTHIE B pyKOBOJCTBE MO IKCIUTyaTallui 0003HAUYCHUS:
BUII — BTOpU4HBIM HCTOYHHUK ITUTAHUS

O3V — onepaTuBHO 3alIOMUHAIOIIEE YCTPOUCTBO;

OC — onepalliOHHAsI CUCTEMA;

[1O — nporpamMmmHOe obecrieueHue;

PD — pyKkoBOJICTBO 1O 3KCIUTyaTalllu;

CBUC — cBepxOonbliasi HHTErpaJibHAs CXEMA;

CuK — cucrema Ha Kpucrasie;

CAN — Controller Area Network;

PoE — Power over Ethernet;

SSD — (anrn. Solid-State Drive) TBep10TENbHBIN HAKOIIUTEND;
TOPS — Terra (trillion) Operations Per Second;

USB — Universal Serial Bus;

HDMI — High-Definition Multimedia Interface.
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1 Onucanue u padora usaeans

1.1 Haznauenue nsaeaus

1.1.1 Haumenosanwue uznenus: M3nenue NM Pilot.

1.1.2 O6o3uauenue n3aenusa: FOOKB.466531.007.

1.1.3 Uznenue NM Pilot (nanee o Tekcty — Mznenue) npeacrapisieT co0oi
BBICOKOTIPOM3BOIUTEILHOE BBIUYUCIUTEIIBHOE YCTPOMCTBO, BBIIIOJTHEHHOEC B BHUIE
BCTpauBaeMoOro OOPTOBOTO BBIYUCIHTENS B KOMIIAKTHOM KOPITYCE€ CO CTENEHBIO
samuthl [P65, ¢ momnepxkkoit maTepdeiicoB CAN, RS-485, Ethernet, USB, HDMI,
Wi-Fi u Bluetooth. U3nenue peanuszoBaHo Ha 06a3e yHHUBEpPCAIBLHOIO IIpolieccopa
RK3588 (¢. RockChip) u CBUC K1879BM8A IOOKB.431282.026TY (nanee no
tekcTy — CHK).

1.1.4 Uznenue pemaer 3aaaun 00pabOTKU BUACOCUTHATIOB HEHPOCETEBHIMU
QIrOpuTMaMu M (QPYyHKIHUSIMA MAIIMHHOTO 3pPEHUS B COCTaBE aBTOMOOMWIILHOM,

CENbCKOXO03SIMCTBEHHON U CHEMATIBHON TEXHUKH.

Iloon. u oama

1.1.5 Uznennie MokeT ObITh MPUMEHEHO B TAKWX 00JIACTIX Kak:
— «yMHas» CeIbCKOXO03iCTBEHHAS TEXHUKA,;
— CHCTEMBbI aHaM3a Tpaduka;

— HAa3C€MHBIC, BO3AYIIHBIC U MOPCKHUC OeCIMIIOTHBIC arraparsI;

— pOOOTOTEXHUUYECKUE CUCTEMBI,
— CHCTEMBI TIOJIJICPIKKH IPUHSITHUS PEIICHUH B TPAHCTIOPTHOM cdepe;

— CUCTCMBI aBTOMATHU3alluU IIPOLCCCOB B COI.[HEU'H)HOﬁ " IIPOU3BOACTBCHHBIX

Bzam. une. Ne| Unue.Ne 0yon.

cdepax IeATeTbHOCTH B Pa3IMYHBIX 00JIACTAX HAPOJHOTO XO3SIMCTBA.
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1.2 Texnu4yeckue XxapakTepucTHKH
1.2.1 OcHOBHBIE TEXHUUYECKUE XapaKTepucTuku N3nenus:
HenTpanbubiit mpoueccop RK3588 (¢p. RockChip):
— 4 gapa Cortex-A76 ¢ yactoroit 1o 2,4 I'TL;
— 4 anpa Cortex-AS5 c vactoroit no 1,8 I'T1;
— Buzeornpoieccop Mali-G610;
— Heliponporeccop ¢ mpousBoauTesbHOCTEI0 6 TOPS (INTS).
CBUC K1879BMS8A (b. AO HTLI «Moaynby):
— 16 snep NeuroMatrix 4-oro nmokojeHus ¢ yactoroit 1000 MI'm;
— 5 anep Cortex-AS ¢ wactoroit 1o 800 MI'1;
— npou3BoAuTENbHOCTh (WFP32 — 512 I'®norn/c;
— npou3BoauTENbHOCTh (WFP64 — 128 I'®ror/c.
O3YV:
— 16 I'b Tut LPDDR4 (RK3588);
— 5 I'b tun DDR3L (K1879BM&4).
DHEeproHe3aBUCUMAasi NaMsITh:
— 128 I'b eMMC (RK3588);
— 2048 I'b SSD (RK3588).
WNurepdericor:
— 2x Ethernet 1 ['Out/c ¢ noanepxkoit rexnonoruu Passive PoE;
— 1x Ethernet 1 I'Gur/c;
— 1x USB 2.0;
— 1x HDMI,
— 2x CAN2.0b;
— 2x RS-485;
— 1x Wi-Fi (802.11 b/g/n) 2.4 I'Tw;

— 1x Wi-F1 (802.11a/b/g/n/ac) ¢ noanepxkoi quana3zoHoB 2.4 u 5 I'T;

— 2x Bluetooth v4.2 (¢ mognepxxkoii LE).

IO®KB.466531.007P>
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e DJEKTPONUTAHUE:
— HanpspkeHue nutanus: 9 B — 36 B;
— TUIOBas NMOTpedsieMas MOIIHOCTh: 35 BT;
— MakcuMaJjbHas moTpediasieMas MOIIHOCTh He TipeBbimaet 60 BT;
— 3alllMTa OT MEePEHANPSIKEHUS;
— 3allMTa OT KOPOTKOT'O 3aMbIKAHUS;
— 3al[UTa OT MO0/Ia4X HAMPSKEHUS! MUTaHUsI 0OpaTHOU MOJISPHOCTH;
— pe3epBHasl cUCTEMa MHUTAHUA JUISI KOPPEKTHOTO 3aBEpIICHHUs] pPabOThI
N3penus npu aBapuiiHOM OTKJIFOYEHUN ITUTAHUS.
e [Ipouce:
— Real-Time Clock (RTC);
— maccuBHas cucteMa oxnaxaeHus (fanless).
e OmnepanyoHHas CUCTEMA:
— oneparionnas cuctema (OC) Linux, ocHOBaHHas Ha JUCTPUOYTHBE
Ubuntu 24.04 ¢ sapom 6.1.99-nm-pilot, c rpadpmueckum okpyxenrem XFCE4;
1.2.2 Macca:
— HETTO He Oosiee 2 KT (TOJIBKO BHIYMCIUTEIBHBIN 0JI0K);
— OpyTTo He Oosee 2,5 Kr (TOJHBINA KOMITJIEKT TOCTaBKH).
1.2.3 TabaputHble pa3Mmepbl BBIYUCIUTENBHOTO Oyioka W3nmenust He
IIPEBBIIIAIOT:
— 110 JuTMHE — 287 MM;
— 1o wupuHe — 155 mM;
— 10 BeicoTe — 50 MM.
["abapuTHbIe pa3Mepbl BBHIMHCIUTEIHLHOTO Osioka M3penus mpuBeneHbl Ha

pucyHke 1.1.
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1.2.4 Otnunuus BapuanToB ucnoiaHenus M3aenus npuseneHs! B Tadbmune 1.1.

Ta6nuna 1.1 — OTauyus BapuaHnToB UcnoHeHUs: U3 aenus

B
apHiatt IO®KB.466531.007 | IOOKB.466531.007-01 | FODKB.466531.007-02
HUCIOJIHEHUS
MeTtananyeckue Mertamnuueckue
Ty naHeabHBIX IImactukoBEIe
. B IITHIPEBEIE, IITBIPEBEIE,
COEIMHUTEIEN uHTepercHbIE .
pe3pO0oBOE cousiecHeHne | 0allOHETHOE COWICHECHHE
Buneosnixon HDMI VGA VGA
Kon-s80 USB2.0 1 2 2
Hanuuune
WHIUKAIMKA pabOThI Her Ectp Ectb
LAN u PoE

1.3 Cocras u3neaus

1.3.1 KOoMIUIEKTHOCT®:

— N3nemne NM Pilot KO®KB.466531.007;

— nacnopt FO®KB.466531.00711C;

— KOMILIEKT MOHTaKHbIX yacteit FOOKB.466951.052;

— ynakoBka FODKB.468926.193.

S

S o

S 1.3.2 B cocraB komiuiekra MOHTakHbIX yacted FODKB.466951.052 Bxonsrt:
=S

S — anteHHa YEWNOO1AA (¢. Quectel) — 2 wrT.;

Q

= — coeaunuTens 24309121-02 (¢. Chogori) — 1 mr.;

3 — Jepxarenb kabenbHoro pazbema 3351L-02 (¢. Kinsun) — 3 mit.;

Y

D "

S 1.3.3 Ha pucynke 1.2 nokaszan BHemHuil Bun Mznenus. M300paxkEénHbie Ha
S

S HEM COCIMHUTENIM W 1BETOBas raMMa MOTYT OTJIMYAaThCi OT YCTAHOBJICHHBIX
]

= COCIMHUTENEN U IBETOBOM raMMbl peanbHOro M3nenns B 3aBUCMMOCTH OT BapUaHTA
©

-

S HCIIOJIHCHUS.
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Pucynok 1.2 — Baemnuii Bug U3nenus

1.3.4 KOHCTpYKTUBHO BBIUMCIUTEIbHBIM OOk WM3menuss coctoutr wu3s
CJICIYIOIINX OCHOBHBIX YaCTEM:

— Moy Pilot Carrier OOKB.469535.018;

— monyiab NM Mezzo mini FO®KB.469535.007-02;

— moxayJib Pilot BUIT FO®KB.469535.019;

— npoiieccopHbIii Moayib Ha 6aze CHK RK3588;

— TBEPJOTENbHBIN HakonuTelb SSD;

— Wi-Fi mogyns RTL8723DE;

— Wi-Fi mogyns RTL8821CU;

— KOpITyC, BKJIIOYas MEPEAHIO M 33JHIOI0 TMaHelb C YCTaHOBJICHHBIMU
COEMHUTENSIMA U CBETOBOJAMU;

— KOMIUICKT Ka0eJieil, 00ecreynBammux KOMMYTaIlUI0 BHYTPEHHUX Y3JI0B U

COCIMHUTEIEN Ha MaHEeIIX.

Jlucm
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1.4 YcrpoiicTBo 1 padora

1.4.1 OcHoBHBIMH (YHKITMOHATBHBIMH dJIEMEHTaMU M3nenus siBiastoTCs:

— mukpocxeMbl K1879BMS8 u RK3588;

— MUKPOCXEMBI OIIEPATUBHOTO 3alIOMUHAIOIIETO YCTPOMCTBA IMHAMUYECKOTO
TUIIA;

— MUKPOCXEMBI SHEPrOHE3aBUCUMON MAMSITH, UCIIOIb3YEMbIC ISl XPAHECHHUS
MpPOrpaMM Ha4aJbHOM 3arpy3Kd U IPYTHX HEOOXOJUMBIX TaHHBIX;

— MOJYJIb BTOPUYHOI'O UCTOYHHMKA TUTAHUS.

1.4.2 Mukpocxema RK3588 sBmsercss UEHTpajdbHBIM MPOLECCOPOM U
OTBEUACT 3a MEPBOHAYAIBHYIO 3arpy3Ky OIEpallMOHHOM cucteMbl W3nenus,
BBINIOJIHEHNE TPUIOKEHUH W B3aWMOJCHCTBHE C BHEIIHMMHM M BHYTPEHHHMHU
YCTPOWCTBaMH.

1.4.3 CuK K1879BMS&4 BeinoaHAET PYyHKIMHU COMPOLECCOPA JIs1 YCKOPEHUS
UppoBOl 00pabOTKM JaHHBIX HEMPOCETEBHIMU QJITOPUTMAMH U BBIIOJHEHHUS
MaTeMaTUYECKHUX ONepalnid 00111ero Ha3HaYeHHUS.

1.4.4 Mukpocxemsl OIIEPaTUBHOIO 3alIOMHUHAIOIIETO YCTpOUCTBa
nuHamuaeckoro tuna LPDDR4 u DDR3L SDRAM npenna3HadeHbl 1jis ObICTPOTO
J0CTYyIa K TAaHHBIM, 00pabaThIBA€MbIM COOTBETCTBEHHO LIEHTPAIbHBIM MPOLECCOPOM
U COTPOIIECCOPOM, BO BpeMsl paboThl M3memnusi.

1.4.5 Monynu RTL8723DE u RTL8821CU (d¢. Realtek) obGecneunBaror
BO3MOXKHOCTh paboTel M3nenmuss ¢ OecnpoBoaHbiMU uHTepdericamu Wi-Fi u
Bluetooth.

1.4.6 Monayne Pilot Carrier siBisieTcsi CHCTEMHOM (MAaTEpUHCKOM) TUIATOM ¢
COCIMHUTENSIMA BBOJa-BbIBOAA, MOAYJSIMH O€CIpPOBOAHONW CBSA3M M CHCTEMOM
NUTaHMs, ¥ 00ecreyrBaeT KOMMYTALIMIO COCTaBHBIX yacTeit M3nenus mexny coboit
U HUHPOPMALMOHHBIM OOMEH ¢ BHEIMHUMH mepudepuiiHbiMu u3aenusmu. [lpu
aBapUHOM OTKJIIOYEHUM BXOJHOrO NUTaHWs B M3menuu peannsoBaHa cHCTEMa
PE3epBHOIO MUTAHUS, OOECHEeYMBAIONIAs KOPPEKTHOE 3aBEpIICHHUE PadOThI

OHCpaHI/IOHHOﬁ CUCTCMbI U COXPAaHCHUC NaHHBIX.

Jlucm

IO®KB.466531.007P>

U3m

Jlucm|  Ne doxym. Hoon. |/[ama

11

Konuposan Dopmam A4




Iloon. u oama

Bzam. une. Ne| Unue.Ne 0yon.

Iloon. u oama

HUne. Ne noou.

1.4.7 Monyns BTopuuHoro uctouynuka nutanus Pilot BUII obecneunBaer
1oJiayy CTaOWJIBHOTO rajbBaHUYECKH Pa3BsI3aHHOIO HaIpsyKeHUs nuTtaHus 12 B Ha
BHYTPEHHHUE 3JEKTPOHHbIE Yy35bl W3menus, npeoOpa3yss BXOAHOE IOCTOSHHOE
HanpsbkeHue B auanazone 9 B — 36 B. Pilot BUII obecnieunBaeT 3amury annapaTypbl
OT TI0JIayd BXOJHOTO HAIpSOKEHUST OOpaTHOM MOJSPHOCTH, 3aAUIUTY OT
MEPEeHAINPSKEHUST U UMITYJICOB BXOJIHOTO HAIpPsDKCHUS, QUIBTPALUIO MUTAHUA, a
TaKKe TUIABHYIO M0J]a4y HaNpPsKEHUS MUTaHUS.

1.4.8 MUKpOKOHTPOJUIEP BBIMOIHIET BCIOMOTaTeIbHbIE (DYHKIIMU KOHTPOJIS
COCTOSIHHSI BXOJHOI'O HANPSDKEHHUsS NUTaHUS M OTBEYAET 3a MOJAa4y KOMAaHIbI
BKJIFOUEHUS/BbIKITI0UeHUs M3nenus.

1.4.9 Yopomennass ¢yHKIMOHaNbHAsg cxeMa WM3penus mpeacraBieHa Ha

pucyHke 1.3.

Jlucm
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Monyas Pilot Carrier

|
| |
|
: TIpoueccopubiii Mmoaynas FET3588-C |
|
! (¢. Forlinx Embedded) !
|
|
: cPU Monayas NM Mezzo mini
| ~ |
! 4x AT6 2.4 Tt FODKB.469535.007-02 |
I 4x A55 1.8 Tt !
: CBHUC K1879BMSsI |
1 |
! 5% A5 800 My |
GPU 16x NMC4 1 [Tt |
! Mali-G610 eMMC 128GB :
\ |
I DDR3L 5GB :
| NPU |
LPDDR4 16GB |
| 6TOPS
| |
@ Cog; €. : PHY x4 |
JAUHHUTCJIb . |
%E ANt PoE K= romn | GigEMaAC PCle 3.0 <i> PCle 2.0 |
&= : |
% Coenunurens <':> PHY <:> . |
GigE MAC
LAN + PoE RGMII |
Pok - : xl Hakonutens TBepIOTEIbHBII !
<:i:> |
Coeaunutens : x1 Pele21 M.2 NVME |
. | —_—>
@% LAN <|:>PCIe to GigBiCZ  PCle2.1 | =
! x1 | CoenuuuTens
! (SN — — |
I AHTCHHBI
| Monyns M.2 Wi-Fi/BT RP SMA
CoequHuTtensb USB 2.0 (SMA
O%’ USB 2.0 UART K————
| N OMIMOHATBHO)
|
|
|
| UART nw N Monayias GNSS
: N (O OHAJIEHO)
CoenuHuTeNb I =
IR0 ovn K= ESD K| HDMIv21 S
| CoenuHuTellb
| USB 2.0 —C——— Momyns Wi-Fi/BT AHTECHHBI
| H RP SMA
BY/RNY I I
K—>{ canzoB GPIO . |
S = : |
s | UART K—> MCU K—1 pcoc |
S ! |
) = RS-485 UART TlokanbHoe - A |
3 : TIMTaHHE 5 z |
N I 2l 2 I
2~ | < 7] :
Q ! JlokansHoE
| < :: |
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1.5 MapkupoBKa 1 IJIOMOMpPOBaHUe

1.5.1 U3penne umeer MapKUPOBKY, COJIEPIKAILYIO:

— HAaMMEHOBAHMUE;

— rpaduyeckoe 0003HaYECHUE COCTUHUTENEH U CBETOBOM MHIUKAIUH.

1.5.2 Ha HmxHEH MNOBEPXHOCTH Kopiyca M3aenusi pa3MeméH IUIbIUK,
coJiepKaluii HHPopMaIHio 0 GUPMe-U3roTOBUTENIE, HAMMEHOBAHUH, 0003HAYCHUH,
3aBOJACKOM HoOMepe u jare wusrorosineHus Msgenmus. Taxxke Ha MWIbAMKE
npucytctByeT QR-koA ¢ CChUIKOM Ha CTpaHWIly NPOJIYyKTa, TAE€ pa3MenieHa
uHpopmanuss 00 M3genuu, axkTyalbHOE€ NPOrpaMMHOE  OOECIedYeHHe M

OKCILTyaTalluOHHAasA JOKYMCHTAIIHA.

1.6 YnakoBka

1.6.1 N3nenue ¢ cuimkareiaeM pa3MeeHo B KapTOHHOM KopooOe. dukcanuo
W3nenus m KOMIUIEKTa PUHAJICKHOCTEH BHYTPU KOpoOa M 3alIUTy OT BHEIIHHX
MEXaHUYECKUX BO3JAEHUCTBUN OCYILIECTBISACT JIOKEMEHT.

1.6.2 I'aGaputHbie pa3mMepsbl yrakoBaHHOTO M31e1ust He MPeBbIIIaoT:

— o ajuHe — 340 MMm;

— 10 WUpUHE — 235 MM;

— 110 BbIcOTE — 105 MM;

["aGapuTHbIe pa3mepsl ynakoBku M3aenus npuBeneHsl Ha pucyHke 1.4.
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Tabnuna 1.1 — MadopmaimonHblie 3HaKu Ha yIIaKOBKE

bepeus oT Biaru

Bepx ToBapa

bymara (kapTon) /
[Tmactux /
ArOMUHUHT

Wz nenue,
YyBCTBUTEIIBHOE K
BO3JENCTBUIO
pazpsiza
CTaTUYECKOT'O
AJIEKTPUYECTBA

LB4

A
Alad

bepeus ot Harpesa (T)eFAIZIEIu;H;Te HI’E Ocobas
p P patyp YTHIIM3alus
XPaHCHUA
ek
40°C
Al \ i
S
s
3
3
£
N
3
5
%
2
N
%
¥
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S
Sal
N
s
3
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5
=
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2 UcnoJib30BaHue MO0 HASHAYCHUIO

2.1 DkcmryaTauMoOHHbIC OTPAHUYCHUS

2.1.1 B mpouecce pabotsl ¢ M3gennem HEOOXOIMMO PYKOBOJCTBOBATHCS
HOPMATUBHBIMU  TPEOOBAHUSIMU IO  DJIEKTPOOE30MaCHOCTH W TOKApHOM
0e30macHOCTH,  JCUCTBYIOIIMMH Ha  TEppUTOpUM  CcTpaH  EBpaszuiickoro
SKOHOMHUYECKOTO COK03A.

2.1.2 JIroboe  obopynoBaHHMe, KOHTakTupywilee ¢ Mzgenuem u
MOAKIIOYEHHOE K 3JIEKTPOCETH IMEPEMEHHOTO TOKa, JOHKHO HMETh 3a3€MJICHUE
KopIyca.

2.1.3 Jlns oOecrieueHus 3alUThl OT BHEIIHUX BO3JeHCTBUI 110 Kitaccy P65
HE00XOAMMO 3aKpbITh T€pMETUYHBIMU 3artymkamu uHTepdeiicel USB 1 HDMI, a
TaK)K€ HEUCINOJb3yeMble coenuHutenu uHTepdeiico Ethernet u  Wi-Fi.
Hcnons3oBanue nunrepdericos USB u HDMI nipu skcrutyaranuu U3nenust B coctase
00BEKTOB pa3MEIIECHUs HE MPETyCMOTPEHO, T.K. OTBETHBIE YACTU COOTBETCTBYIOIIUX
COeIMHUTENEH, 00ECTICUNBAIOIINX 3aIIUTY 10 Kiaccy [P65, B KOMITIEKT moCTaBKU HE
BXOJIST.

2.1.4 N3pgenve mipegHa3HA4eHO JJISI OKCIUIyaTallud TMpU  CIEAYIOIINX
YCIIOBHUSX:

— TemnepaTtypa okpyxkawomei cpensl ot MuHyc 40 °C mo mmoc 60 °C,
cootBeTcTBYIOMIas rpymmam ucnonaeHus mo 'OCT 15150-69: YV (3; 3.1; 5; 5.1); TY
(1;1.1;2;2.1; 3; 3.1; 5; 5.1); XJI (3.1; 5; 5.1); YXJI (3.1; 4; 4.1, 4.2; 5; 5.1); TB (1;
1.1;2;2.1;3;3.1;4,4.1; 4.2, 5; 5.1); T (1; 1.1; 2; 2.1; 3; 3.1, 4; 4.1; 4.2; 5; 5.1); TC
(1;1.1;2;2.1;3;3.1;4;4.1; 4.2, 5;5.1); O (4;4.1;4.2; 5.1); M (1; 1.1; 2; 2.1; 3; 3.1;
4;4.1;42;5;5.1); TM (1; 1.1; 2; 2.1; 3; 4, 4.1; 4.2; 5; 5.1); OM (1; 1.1; 2; 2.1; 3;
3.1;4;4.1;4.2;5;5.1); B(3.1; 4, 4.1;4.2; 5; 5.1);

— OTHOCHUTEJbHAs BIAXXHOCTH Bo3yxa oT 40 % mo 100 % mpu 35 °C;

— armocdepnoe gaBiaeHue ot 60 mo 147 xIla (ot 450 1o 1102 mm pr. cT.)

— BO3JICHICTBHE BHEUIHMX MEXaHUYECKHX (PAKTOPOB B COOTBETCTBUH C

rpynnamu ucnoiaHenus: mo 'OCT 17516-90: M1 — M9, M12, M13, M17 — M26,
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M28 —M36, M38 — M47;

— OTCYTCTBUC CHUJIbHBIX JICKTPOMAIrHUTHBIX MOJICH.

2.2 IloaroroBKa U3ae/us K IKCILIyaTaAllUU

2.2.1 Ycranouth M3aenne Ha OOBEKT, M MEXAaHWYECKH 3aKPETHTHh €TO0,
UCTIOJIb3Ysl MOHTQXHBIE OTBEPCTHUS B OCHOBAHUU KOpIlyca. MOHTa)KHbIE OTBEPCTHUSA
Y TIPUCOCTUHUTEIBHBIE PA3MEPHI, a TAKKE PEKOMEHIALNU K KPENEXKY MPUBEIICHBI B

paznene «2.11 MoHTax u geMoHTax M3aenusy.

2.2.2 O0ecneunTh JOCTATOUYHYIO HUPKYJAIMIO BO3IyXa JUIS OXJIKICHHS

Uz nenns.

2.3 Ucnoan3oBanue U3nenus

2.3.1 lnsa oGecneuenus ”HOOPMAIIMOHHOTO B3aUMOJICUCTBUS C BHEIIHUMHU
ycTpoiicTBamu B M3nmenuu mpenycMOTpPEHbl COSAMHUTENH, KPAaTKOE OMUCAaHUE U
Ha3HAaYEHHE KOTOPBIX yKa3aHO B Tabmule 2.1.

Tabmuna 2.1 — Onurcanue u Ha3zHaueHUE coeanuuTeier M3nenus

MapkupoBKa DdvyHKIIMOHAILHOE

PKHDP YHEI [Ipumeuanue
COEIUHUTENISI Ha3HAYEHUE
I=YI==EN [lnTanue CoenuHuTENb MUTAHUS U YIIPABJIEHUS T10
RS-HES 2x RS-485 YIp

EE 7% CAN2.0b unrepdeiicam RS-485 u CAN

O%> USB2.0 Wrrepdeiic USB2.0

Ei=hni HDMI Buneosbxox HDMI 2.0

COGI[I/IHI/ITCJ'II/I JJIA MTIOAKJIIOYCHHNS aHTCHH

=

HUne. Ne noou.

U3m

Jlucm|  Ne doxym. Hoon. |/[ama

= 2x Wi-Fi/BT O0ecipoBoHBIX uHTEpdericoB Wi-Fi u
© Bluetooth
[ |
5
== 1Gb Ethernet | MaTepdeiic Gigabit Ethernet
=[m
|
& @ﬁ“ 2x 1Gb Ethernet | UaTtepdeiicer  Gigabit  Ethernet ¢
+ PoE noanepxkoit Passive PoE
PolE
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2.3.2 Pacnonoxkenue coequHUTENE U CBETOBOM HWHIMKALIMM ITOKA3aHO HA

pucyHkax 2.1 u 2.2.

Hrqurayus pabome Coequrumens tithernet CoequHumenu Ethernet ¢ WHgukayus pabomal
r - [ I

Vageaus / f\ﬂ oggepxxod Pof | S50 wakonumensa
\ |

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

SR

e

1@ B

Pucynok 2.1 — Bug uzgenust NM Pilot co cropons! manenu Ethernet

Coequrumens USBE2.0 gf Humens HOM Coequrumens_numarug U
\
ywﬂfiwwﬂ o RS=485 u CAN

Coequrumeny Wi-Fi
-SWA (female)

Pucynox 2.2 — Bug uzgenust NM Pilot co cTopoHbl maHenu MUTaHus U yIPaBJICHUS

2.4 ITuranue Uznenust

2.4.1 MoImHOCT, HCTOYHHUKA TIOCTOSHHOIO TOKA, IIOJKJIIOYAEMOI0 K
N3 nenuto, nomkHa ObITh HE MeHee 60 BT ¢ BeIxogHBIM HanpsikeHueM ot 9 B 1o 36 B.

2.4.2 DOnexktponutanue WM3aenusa OCYyHIECTBISICTCS YEpe3 COCIUHUTEID
NMTaHus | ynpaelenus, ¢ Mapkuposkoii «BY/ERN) tun coeauuuTens
24309625-01 (d¢. Chogori). Hymepanusi KOHTAaKTOB COCIMHHUTENS TOKa3aHa Ha
pucyske 2.3. KpaTkoe onvcaHue U Ha3Ha4YC€HUSI BBIBOJOB COCIMHUTENS MPUBEICHO B

tadmune 2.2.
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T'He3mo

[IteIpp

Pucynok 2.3 — Hymepaliys KOHTaKTOB COSUHUTEINS MUTAHUS U YIIPaBICHUS

(BUA CO CTOPOHBI ITAHEIN)

Tabmumna 2.2 — Onucanue U Ha3HAUYE€HHUS BBIBOJOB COCIMHUTENS IMUTAHUSI U

yIpaBJICHUS
Homep | HanmmeHnoBanue Tur HasHauenme
BBIBOJIA CUTHaja
1(T) PWR GND Cunooii | O0mumit
2(I) PWR _IN CunoBoii | Hanpsixenue nutanus 9 B-36 B
3(I) Kopryc CHII0BOM ITonxmoueHue 3a3eMJICHUS,
MOJIKJTFOUEHUE dKpaHa
Curnan A+ nepBoro kaHana
+
1 (LLI) RS485(1) A+ | Bxoa/Beixon untepdeiica RS-485
Curnan B- nepBoro kanana
2(110) RS485(1) B- | Bxon/Beixon nnTepdeiica RS-485
3(I) GND OO6mmmit OO0mwmii, MOAKITIOYEHUS SKpaHa
4(100) CANI L Bxon/Beixon | Curnan CAN Low unrtepdeiica canl
S(II) CANI H Bxon/Beixon | Curnan CAN High unrepdeiica canl
Curnan B- BToporo kanana
6(110) RS485(2) B- | Bxon/Beixon nepeiica RS-485
Curnan A+ BTOpOro kaHania
+
9(I1I) RS485(2) A+ | Bxoa/Beixon nirepeiica RS-485
7(LLD) CANO L Bxoa/Beixon | Curnan CAN Low unrepdeiica canl
§(IM) CANOH Bxon/Beixon | Curnan CAN High untepdeiica canl

2.4.3 B Uznenun peann3oBaHbl CICTYIONIME BUbI 3aLIUATHI:

— 3allliTa OT KOPOTKOI'O 3aMbIKAHHU I,

— 3amuTa oT nepeHanpsixenus (110 40 B);

— 3allyTa OT IMoJAa4u HAIIPSKCHUA TN TaHUA 06paTHOI>’I IOJIAPHOCTH;

U3m
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— (pyHKIIUST KOppEKTHOro 3aBepiieHus paboTel M3menus M coxpaHeHHs
JNAHHBIX MPH aBAPUHHOM OTKIJIFOUEHUU MTUTAHUS.

244 Ilpu mnopmaue nutaHus WM3aenuwe BKIIOYACTCS aBTOMATHUYECKU U
nosBisieTcs cBeToBas mHAUKanus «PWR» cunero nsera.

245 B cimyyae OTKJIIOYEHHs BHEIIHEro JJieKTponuTanus HM3nenue

ABTOMATH4YCCKH 3aBCPpIIACT pa60Ty M IIITAaTHO BBIKJIFOYACTCA.

2.5 CereBoii untepdeiic Ethernet

2.5.1 1ns pa®oThI B JIOKAJIBHOM CETH WJIH JUJIS MOIKIIOUCHUS TTepru(epuitHbIX
YCTPOMCTB, TakMX Kak Kamepel, B HM3menum mnpucyTCTBYIOT 3 CTaHIApPTHBIX
8-koHTakTHBIX coeaunutens Ethernet RJ-45, naznaueHue u Hymepaunusi BBIBOJIOB
KoTopeIx cooTBeTcTBYET cTanaapty 1000Base-T IEEE 802.3-2005.

2.5.2 M3penue  mopxaepkuBaeT  pabotry  Ethernet Ha  ckopocTsx

10/100/1000 Mowut/c.

2.5.3 B M3nemun unrepdeiic Ethernet ¢ MapKupoBKOii «5» 10 yMOTIAHHIO

MOCJIe KaXJOoro Irepes3arycka CUCTEMbI reHepupyet ciydyaiinbii MAC-aapec. [lpu
HEOOXOIMMOCTH  BBICTaBlieHUsI cratudyeckoro (mocrosiunoro) MAC-anpeca
nomnyckaercs: nporpammupoBanue Mukpocxembl [13Y Ethernet xonTposiepa, kak

onrcaHo B pazjeine «3.6.1 IIporpammupoBanue Mukpocxembl [13Y LAN7430».

2.54 B WUspemuun noctynubl aBa Ethernet uHTepdeiica ¢ MapKUpoOBKOi

« DIPSE », ITOIEPKUBAIOIIIX TexHOIOTHIO Passive Power over Ethernet (PoE) s
MoJjayM MUTAaHUS Ha CeTeBble ycTpoicTBa. [lo yMmonmyaHuto, mpu 3amycke WU
nepesarpyske Mznenus, ncrounuk PoE HaxoguTcs B BBIKIIFOYEHHOM COCTOSIHUM.
VYmpasnenue cocrosauem PoE ocymiecTBisieTcs moJsib30BaTenieM, MOApOOHas

uH(popmalus npuBeeHa B pa3aene «3.6.2 YipapiaeHue UCTOYHUKOM nuTanusi POEy.

2.5.5 Uctounuk nutanusi PoE sBnsgercs oOumum st oboux uHTEpdeiicon

Ethernet, ero ocHOBHBIE TapaMeTphl IPUBEEHBI B Ta0IUIIE 2.3.
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Tabnuna 2.3 — OcHoBHBIE TapaMeTpsl ncTouHuKa POE

[Tapametp 3HaueHUE
Hana3oH HalpsDKEHUM, BbIJIaBa€MbIX
§CTOUIHI/IKOM PI;E, B ’ oT 46 110 50
TunoBoe HanpsbkeHue, B 48
MaxkcuManbHBIA TOK, A 0,2
CymmapHasi MakcCUMallbHasi ToTpedisiemMast 10
MOIITHOCTb, HOJKIIOYAEMbIX YCTPOMCTB, BT

BHUMAHME! Ilpu BriarouenHoM ucrounuke PoE He nonyckaercs

NOAKJ/JIYeHUe K coeauHuTe 0 Ethernet BHeIIHUX ycTpoOiCTB, He

noaAep;kuBaMX TexHoaoruo PoE. 3anpemaercsa noakiaoyenue

K coeauHurenro Ethernet BHeIIHMX YCTpPOWCTB, SAIBJASIOIIMXCH UCTOYHUKAMU

nutanusa PoE.

2.6 USB

2.6.1 I/I3I[GJ'II/IC HUMCCT BO3MOKHOCTDH IMTOAKIIOYCHHNS BHCIIHHNX YCTPOﬁCTB 110

unrepdeiicy USB2.0 uepe3 coeAMHUTEND ¢ MAPKHUPOBKOMU « : %;. ».

2.6.2 Jlnsa obecnieuenus 3amuthbl uHTEpdeiica USB no knaccy IP65 Bo Bpems

OKCILTyaTalnuu I/IBJ_IGJ'II/I}{, PECKOMCHAYCTCA HCIIOJIIB30BAHHUC OTBCTHOI'O COCAMHHTCIIA

cepuu 34000000-01 (¢. Chogori), BHEITHUM BUI KOTOPOTO MOKAa3aH Ha pUCYHKe 2.4.

Pucynox 2.4 — Buemmnwuit Buj coequnutens cepun 34000000-01 (. Chogori)

2.6.3 MakcumanbHas CKOPOCTh OOMEHa JaHHBIMH cocTaBiisieT 480 Mout/c, a

HanpsDKEeHUE U TOK, KOTOpbIMU M3nenue oOecrieynmBaeT NmuTaHue nepudepuiiHbIX

YCTPOMCTB, MOAKIIOUYECHHBIX K HEMY, cocTaBisieT 5 B, 900 MA.

U3m
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2.6.4 Coequuurenp USB2.0 MoeT ObITh UCITIONIB30BaH U1 00HOBIIEHUST OC

nporteccopHoro moayiisa Ha 6aze CHK RK3588.

2.7 Buneosbixoq HDMI

2.7.1 Ina BeIBoja Tpaduueckor wuHboOpManuu Ha auciuie B Mznenuu
npeaycMorpel coeauanutens HDMI tun A ¢ mapkuposkoii « A=y, nymepanus
¥ Ha3HAuY€HUE BBIBOJIOB KOTOPOTro cooTBeTcTBYyeT cranaapty High-Definition
Multimedia Interface Specification Version 2.0, 2013.

2.7.2 lna obecnieuenus 3amuthl uHTepdeiica HDMI mo kmaccy P65 Bo
BpeMsi OKcrutyatanuu M3nenus, pEeKOMEHIYeTcsl HCIOJIb30BaHUE OTBETHOIO
coenunutrens cepurn HP-19AFMM-SL7A (d. Amphenol LTW), BHemHuii Buj

KOTOpPOT0 MOKAa3aH Ha PUCYHKE 2.5.

Pucynok 2.5 — Buemnwii Bug coequnautens cepun HP-19AFMM-SL7A
(¢. Amphenol LTW)

2.7.3 Uznenue moaaep KUBaeT BBIBOJ M300pakeHUs ¢ paspemienneM a0 4K
(3840p x 2160p) 60 T'u. dakTUyuecKku MmapaMeTpbl MOJAEPKUBAEMOT0 Pa3pPEIICHUS
3aBUCSAT OT KabeJis U UCIIOJIb3yeMOTr0 YCTPOUCTBA BhIBOJIA (AUCILIES ).

2.7.4 VIznenne moaAep>KMBAaeT BBIBOJ ayJMO-CHUTHANAa dYepe3 HHTepdeiic

HDMI.

2.8 CAN
2.8.1 Uznenne mnopnepxuBaeT WH(POPMAIMOHHBI OOMEH C BHEIIHUMH
yCTPOMCTBAMH IO JABYM HE3aBUCHUMBIM TaJIbBAHMUYECKH W30JMPOBAHHBIM KaHAJlaM

unrepdeiica CAN2.0b, coorBeTcTBytoIUX ctanmapty 2-2015 (ISO 11898-2).

Jlucm
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2.8.2 B3zaumopericteue no muHe CAN oCyIIecTBISIETCS YEPE3 COSAUHUTEND

RSERIBS
MATAHUA U YIIPABJICHUS C MAPKUPOBKON « GAM  » Tumn coenuHutens 24309625-01

(¢. Chogori). Hymeparusi KOHTAaKTOB COCAMHHTENS IIOKa3aHAa Ha PHCYHKe 2.3.
Kpatkoe onucanue u Ha3HaYeHUs1 BHIBOJOB COSIUHUTEINS MPUBEICHO B Tabiuiie 2.2.
2.8.3 U3nenue monnep>KMBaeT CTaHAApTHBIM (0a30BbIN) M pacIIMpPEHHBIN
pa3mMep Kajpa.
2.8.4 MakcuMalibHasi CKOpocTh 0OMeHa JanHbIMHU 110 TiuHe CAN cocTaBiser
800 xbut/c. BEIOOp CKOpOCTH OOMEHA MAaHHBIMHU OCYIIECTBIIICTCS TOJIb30BATEIICM.

[ToapoOHee nporeaypa onucana B pasuene «3.6.5 CANy.

2.8.5 U3penune nonnepkuBaetr nojkiatoueHue 10 110 ycTpoiCcTB Ha mIMHE
CAN.

2.8.6 U3genne TMOCTaBISIETCSI C  YCTAHOBJICEHHBIMH TE€PMUHHPYIOMIUMU
pesucropamu 120 OM B KaXAOM KaHAJIE W MPEIHA3HAYEHO I MOAKIIOYEHHUS B

KadCCTBC HAYAJIbHOI'O NJIM OKOHCYHOI'O YCTpOﬁCTBa.

2.9 RS-485

2.9.1 U3penue mnonnepxkuBaetT HHGOPMAIMOHHBIH OOMEH C BHEIIHUMU
YCTPOMCTBAMH MO JBYM HE3aBHCUMBIM TaJlbBAHUYECKH H30JMPOBAHHBIM KaHajlaM
unrepdeiica RS-485, coorBercTBytomum ctanaapty ANSI TIA/EIA-485-A. Pexum
paboThl 000UX KaHAIOB — AYTUIEKC (aBTOMATHYECKOE MEPEKIIIOUCHNE i Tpuéma u
nepenayn).

2.9.2 BzaumopneiicteBue mno mmHe RS-485  ocymecTtBiusercs  uepes

RS-E5
COCIMHUTEND MUTAHUS U YIIPABJIEHUS C MAPKUPOBKOU « ERIN » THUII COCAMHUTEIISA

24309625-01 (d¢. Chogori). Hymepanusi KOHTAaKTOB COCIMHHUTENS TOKa3aHa Ha
pucyHnke 2.3. KpaTkoe onvcaHue U Ha3HaY€HUsI BbIBOJIOB COSUHUTEIIS TPUBEJICHO B
Tabmmie 2.2.

2.9.3 MakcuMasibHasi CKOpOCTh OOMEHa JaHHbIMM 110 I1uHe RS-485
coctassieT 115200 x6ut/c. [lonnepxuBaeMbie TapaMeTphl TOCIICTOBATEIHHOM CBS3H

npuBeIeHbI B TabuIe 2.4.
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Tabmuma 2.4 — IonnepxxuBaembie mapaMmeTpsl cooOmenuit RS-485

[TapameTp XapakTepucTuka
but naHHBIX 5,6,7,8
YETHOCTD HeT, 4éT, HeueT, 0, 1
CromnoBbie OUTHI 1,1.5,2
CKopocCTh Mepeaun JaHHBIX 100 — 2000000 Mo6ox/c

2.9.4 N3nenve moanep:KUBaeT MOJKIIOYEHHE 10 32 yCTpPOWCTB Ha IIWHE
RS-485.

2.9.5 U3nenre TOCTABISIETCS € YCTAHOBJIEHHBIMH TEPMHHHUPYIOLIUMU
pesucropamu 120 OM B KaXIOM KaHAJIE U NPEIHA3HAYECHO JUIsI NOAKIIOYECHUS B
KayeCTBE HayaJIbHOTO WJIM OKOHEYHOI'O YCTPOMCTBA.

2.9.6 I1lo ymomuanuto B OC untepdeiicsl RS-485 He nmeroT mpaB Ha 3aMuch
U3 TI0JIb30BATEJIIbCKUX MpOrpaMM. YIPaBICHHE NPaBaMU  OCYLIECTBIISIETCS

MoJIb30BaTeNieM, OoApoOHee onmucaHo B paznene «3.6.4 RS-485y.

2.10 Wi-Fi u Bluetooth

2.10.1 B U3znmenuu ycTaHOBIEHBI 2 HE3aBHCHUMBIX MOJIYJSI OCCIPOBOJHOMN
cBsi3u. OguH Monyib mojaepkuBaer padbory B cetu 2,4 I'Tu, apyroit momaynb —
JBYXJIMANIa30HHBIA 1 TTOAIepKUBaeT padboty kak B cet 2,4 I'T', Tak m B cetu 5 ',
no crangapty SISO (1Tx/1Rx). O6Ga monayns moaAep>KUBalOT pabOTy B CETH
Bluetooth v4.2 ¢ nmoanepxkoit Bluetooth Low Energy (LE). [TapameTrpsl Mmoaysiei

o6ecnipoBoaHOM cBsi3u Wi-Fi/BT npuBenensl B Tabmurie 2.5.
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Tabnuna 2.5 — I[Tapametpsl Wi-Fi/BT monyneii

[Tapametp 3HaueHue
Wi-Fi24 1T
Cranpapr WLAN IEEE 802.11b/g/n
YacTOTHBIN AHAIIa30H 241Tn—2,48351T1x
Pexxum paboThl 1Tx/1Rx
Pexum Toukum nocryna Ecth
Howmepa nogaep:kuBacMbIx KaHAJIOB 1-13

Tun MOAYJIIOHUKU CHUTI'HAJIa

802.11b: DQPSK, DBPSK, CCK

802.11g/n: OFDM/64,16-QAM, QPSK,
BPSK

MaxkcumManbHbIN YPOBCHL BXOJHOI'O

802.11b: -15 dBm

CUTHaja 802.11g/n: -25 dBm
Wi-Fi5SI'Tn

Crangapt WLAN IEEE 802.11a/n/ac

YacTOoTHBIEC TUAIIa30HbI 49ITu—-61Tn

Pexxum paboThl 1 Tx/1Rx

Pexum Toukum nocryna Ecthb

Howmepa nogaep:xkuBacMbIX KaHAJIOB

36 — 64, 100 — 140, 149 — 165

§ 802.11a/n: OFDM/64,16-QAM, QPSK,
< . BPSK
. WIT MOIYJISSIMN CUTHaja
5 AYIH 802.11ac: OFDM/256,64,16-QAM,
S QPSK, BPSK
. MakcuMallbHbIM YPOBEHb BXOTHOT'O 802.11a/n: -25 dBm
=
‘g CHUTHaJja 802.11ac: -35 dBm
= Bluetooth v4.2
s o mmenmacn eraima GFSK, DQPSK, 8DPSK, LE (1Mbps),
UBaEMBI CTaHIAPTHI
S AACP Aap LE (2Mbps)
§ YacTOTHBIN AManazoH 2402 MI'11 — 2480 MI 11
S Pexxum paboThr Host nim Slave
a Kou-Bo moamepkuBaeMbIX KaHAJIOB 79 Bluetooth,
] P 40 Bluetooth LE
s
< Tun moxyJisiuy curHania FHSS, GFSK, DPSK, DQPSK
N
N M =
s aKCUMAaJIbHBIH YPOBEHb BXOJIHOI'O 5 dBm
S CUTHaJa
S
S
% Jucm
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HeoOxomumo K coeaunutenro RP-SMA (female) ¢ MapkupoBkod «

2.10.2 Ins  paboThl

Uznemuss ¢ wuntepdeiicamu  Wi-Fi u  Bluetooth

=S
>

»

noAKIIoYNTh BHemHIOI aHTeHHY YEWNOOIAA (¢. Quectel) m3 xomrmuiekTa

MOHTaXXHbIX yacTed i Wi-Fi aHTeHHy ¢ aHaIOTMYHBIMU XapaKTePUCTUKAMMU.

2.10.3 IIpu "HeoOxoammocTu padoThl M3aenus cpasy B JBYX HE3aBUCHUMBIX

6€CHpOBOI{HBIX CCTAX HGO6XOI[I/IMO MMOoACOCANHUTDL aHTCHHBI K IBYM COCIAWMHHUTCIIAAM

RP-SMA. AHTEeHHBI BXOIT B COCTaB KOMILJIEKTa MOHTAKHBIX YaCTEH.

2.10.4 Buemnuii Bua u rabaputHble pa3Mepsl anTeHHBI YEWNOOIAA

(d. Quectel) npuBeaeHbBI Ha pUCYHKE 2.6.

B paznene «3.6.3 Ionkmouenue k cett Wi-Fiy.

*213+£05

*200+3

*170+2

*¢135+0.2

4

*37+1

*17742

Pucynok 2.6 — I'abapurtnsie pazmepsl anTeHHbl Wi-Fi/BT

2.10.5 Tporecc noakmtoueHus uzaenus k 6ecpoBoHoi cetu Wi-Fi onmcan

U3m
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2.11 Montax u nemonra:k U3neaus
2.11.1 Bce paboTel 1O MOHTaXYy W JAEMOHTaxy W3menus JOJKHBI
BBITIOJHATHCS TOJIBKO MPU OTKIIOYEHHOM 3JIEKTPONUTAHUM.
BHUMAHHE! IpeanpusiTue-u3roToBUTENb He HECET
OTBETCTBEHHOCTh 3a JIIOOble MeXaHUYEeCKHe TOBPEKICHUS,
HApYUIeHUE LEeJOCTHOCTH NMOKPbITHH Kopmyca WU3neansi u npouue
nedeKThbl, BOSHUKIIINE B Ipolecce MOHTaxKa / geMoHTaka M3nenusi mo BHHe
MoJib30BaTeJIsl.
Jns craupoHapHOro KperuieHus WM3aenvs B OCHOBaHUU IIPEIYyCMOTPEHBI
IECTh OBAJIBHBIX OTBepcTHil. [IprcoequHuTeNbHBIC pa3Mepbl M3nenus npuBeIeHbI
Ha pucyHke 2.7. Jlna Hagexuol gukcaruu M3nenus pekoMeH1yeTcsl UCIOIb30BaTh

BUHTHI C IMaMETPOM pe3b0bl MS.
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2.11.2 Insa nonkmouenust Mznenust Kk kabenbHON ceTH 00bEKTa pa3MELICHUS

C COXpPaHCHHUCM CTCIICHH 3alllUThI IP65 B cocTaB KOMILIEKTa MOHTAXKHBIX YacTeu

BXOJISIT OTBETHAS YacCTh IS coenuuuTens nutanus U uarepderico CAN u RS-485

(pucyHok 2.8) u mpoxoaubie My ThI 11 coequuuteneit Ethernet (pucynok 2.9).

Pucynok 2.8 — KabGenbHblli coequuuTens nutanus u ynpasieHus no CAN u RS-485

38.2(REF)

Cable Fitting

Coupling Ring

Plug Housing

Pucynok 2.9 — Buemnuii Bug npoxoaHoit mydter 3351L - 02 (¢. Kinsun)

Hne. Ne noo.
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2.11.3 lna  kabens,

IIOAKIIFOYaCMOI'O

K COCOAUMHUTCIIIO IIUTAaHUA U

untepdeiicoB CAN u RS-485, pekoMeH1yeTcsi HCIOJIb30BaTh CIIEYIONIUE TPOBOJIA!

— AJis1 CHJIOBBIX ueneﬁ — MHOTOXMJIbHBIN MG,IIHBIﬁ IMpoBOa CCYCHHCM HC

menee 0,75 MM? B OKpaHHPYIOLIEH OILIETKE;

— IJII CUTHAJIBHBIX IMIPOBOJOB — BUTAMA IIapa ¢ CCUHCHUEM HC MCHEC 0,2 MM2.

Ha pucynke 2.10 npuBeneHa pekoMeHayeMasi CXeMa MOoKII0YCHUS.

NM Pilot
HcTounuk nutaHus
RSEEISS
BYENY  =2q (GopToBas cetb)
PWR_IN
| +
or9 1036 B

v

T

i

RS485 A
RS485 B

120 OM[j

CAN VYecrpoiicTso 2

RS485 Ycrpoiictso 2

RS485 A
RS485 B

CAN VYcrpoiictso 1
NN Y
~ v@ N s

CAN VerpoiictBo N

RS485 Yerpoiictso 1

[:] RS485 A
120 Om
RS485 B
RS485 YcrpoiictBo N
RS485 A
RS485 B

Pucynok 2.10 — PexoMeH10BaHHasi cXe€Ma MOIKIF0YEHUS
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2.11.4 lna coemunureneii Ethernet He0OXOIMMO HCIIOIB30BaTh CETEBEIC
kabenu ¢ mpoxoaasiMu My Tamu 3351L - 02 (¢. Kinsun) u3 koMIIjieKTa MOHTOXKHBIX
gacteil. Jlmst 3Toro cereBoil kabenb MPONMyCTHTh BHYTPh MY(THI M MOCIE ITOTO
o0xaThb KoHell kadens pazbeMoM RJ-45 (8P8C). Iuamerp ceTeBoro xadesns A0HKEeH
ObITh B JauanazoHe ot 5,5 Mm g0 7 mm. [lpumep oGxkaroro cereBoro kaoders,

MPOIYIIEHHOTo Yepe3 nmpoxoanyio Mmypty 3351L — 02, nokazan Ha pucynke 2.11.

Pucynox 2.11 — [Ipumep 06xkaToro ceTeBoro kadesst U MpoXoaHOM My (T

3351L - 02
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3 IlporpaMmMHoOe obecriedeHue U3/1eTus

3.1 Onepanuonnas cucrema u IO

3.1.1 OnepaunonHnas cucrema M3nenus npencrapisieT U3 ce0s TucTpruOyTUB
OC Linux, KOTOpbIl BKIIIOYAET B CEOs:

— 0azoBbIit 3arpy3unk CHK RK3588;

— 3arpy3uuk Universal Bootloader (U-Boot) Bepcuu 2020.04;

— cnermanusupoBanHoe noja M3aenue sapo OC Linux 6.1.99-nm-pilot;

— (aitnosas cuctema (Rootfs), ocHoBannast Ha komnoneHTax Ubuntu 24.04 ¢
rpadguueckuM okpyxkenueM padouero crona XFCE4.

3.1.2 3penne mOCTaBISIETCA C  MPEIYCTAHOBIEHHBIM  ITPOTPAMMHBIM
o0ecrieueHueM:

a) npaiiBep u OuOIMOTEKA 3arpy3kd M OOMEHa HEMPOCETEBOTO MOMYJIsS
NM Mezzo mini (IakeT nm-mezzo-support);

6) NMC SDK — WUHCTpYMEHTAJIbHBI TAKeT NporpamMMm (TYJT4EHH),
HEOOXOIUMBIN 1JIs1 KOMIWJISIIIUU U T€HEPaIuy UCTIOJIHSIEMOTO Ko JIsl MPOIECCOPOB
ceMeiicTBa NeuroMatrix u3 UCXOJIHBIX TEeKCTOB Ha sizblkax C, C++ (BKJOUas si3bIK
accemOiiepa), a TakKe A OTJIAJKU BBITIOJIHIEMBIX MPOTPAMM Ha CHUMYJISITOPE
QEMU, cocrosiiuii u3:

— Habopa kommuisaTopoB st RISC sanep ARM mpoueccopoB cemeiicTBa
NeuroMatrix (naket arm-nm6408-eabihf);

— Habopa kommuisTopoB miasi DSP smep NeuroMatrixCore (makeTr nmc-
nm6408-eabihf).

B) NMDL+ (Neuro Matrix Deep Learning +) — KOMIUJIEKT MpPOTPaMMHBIX
CpPeACTB ISl pa3pabOTKM M peanu3aliuu TIyOOKHWX HEHPOHHBIX ceTed (makeT
nmdlIplus);

) IporpaMMa yIpaBJIeHHs BCTPOEHHBIM HCTOYHMKOM POE mis Ethernet
(maket poe-control);

1) nporpamma ynpasienust mmHoit CAN (naket can-utils);
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€) YTUJIUTa  MOHUTOPMHIA  TEMIEpaTypbl  HEHPOCETEBOIO0  MOJYJIA
NM Mezzo mini (makeT neuromatrix_temperature monitor).

Takxe B cCTEME YCTaHOBJICHBI JJOTIOJIHUTEIIbHbIE OMOIMOTEKH AJ1s1 pa0OTHI C
HEHPOHHBIMU CETSAMU:

— Google protocol buffers (Bepcus 3.21);

— ONNX (Bepcus 1.13);

— GoogleTest (Bepcus 1.13).

3.1.3 IHonw3oBarenu OC

B onepanimoHHOl cucTeMe co37aH OJMH I0JIb30BaTEIb:

Jlorun: rc_module

Iapoas: 123456

IHHapoasb n1s root nons3osareist: 123456

[Tocne Havana paboTel ¢ M3aenuemM peKOMEHAYETCS CMEHUTh MapoJid BCEX
noJip30BatTenen i obecriedeHust 6ezonacHOCTH. CMeHa Maposisi OCYIIECTBISAETCS
TaTHBIMA KOMaHAaMu Linux Jy1st 1McTpuOyTUBOB, OCHOBaHHBIX Ha Debian.

[To ymonuanuto noib3oBaTelnb «rc_module» BXOAUT B rpymiy sudo, no3tomy
OH MOYET BBIMOJHATH KOMaH/Ibl OT UMEHU Foot 6€3 TPOBEPKH MAPOJISL.

Jlnst no6aBeHKsI HOBOTO MOJIb30BATENS MOKHO BOCIIOJIb30BAThCS IITATHBIMU

yrimutamu OC Linux, HanmpuMep, UCTIONB3ys KOMaH bl «addusery vnn «useradd.

3.2 PaboTa ¢ rpaguyecKUM OKpPYKEHUEM

3.2.1 Tlpu nonaye nutanus Ha M3nenue mpoucxoaur 3arpy3ka rpaduyeckoro
okpyxenust XFCE4 u aBTomMatnyeckuil BX0J B CUCTEMY I0JIb30BaTeNs «rc_moduley.
Ha nucnnee, moaxntoueHHOM K M3nenuto, mosBisieTcsi OKHO paboyero croya Kak

MoKa3aHo Ha pucyHke 3.1. BHenmHuil Bu okHA pabovero cTojia MOKET OTINYaThCA.
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C

y L
¥ ne

y /4 odule

%
HAYYHO-TEXHWYECKWUW LEHTP

VM Pilot

Lo ) A=’

Pucynok 3.1 — OxHo pabouero crona

B HmxHel yacTu pabodero cTojia pacrosioKeHa MnaHess 3a1ad. B eé neBoi
YacTH PacCIOIOKEHbI MPOTpaMMbl JIJIsi OBICTpOro 3amycka (MpOBOJHUK, Opaysep,
TEPMHUHA), UKOHKHU JJIsl HABUTAIIMU MEXy BUPTYaJIbHBIMU pabOYUMU CTOJIAMH, a
TaK)Ke€ MEHIO C BBIOOPOM MIPOrpamMm, pucyHok 3.2.
Oo6mnactb

OLICTPOrO J0CTyIIa BupryanbHbie
Mento pabo4me CTOJIbI

M Nnpunoxenns B8 @, -

Pucynok 3.2 — JleBas yacTb maHenu 3a1a4y

B nmpaBoit wacth maHenu 3amad  (CUCTeMHBIM Tped) oToOpaxkaeTcs
Temneparypa mnpoueccopa RK3588, moHuTop 3arpy3ku mpoieccopa, mporpamma
Hactpoiiku Bluetooth coemuHeHuii, CBeIeHUS O CETEBBIX MOJKIIOYCHUAX, 3HAYOK
PEeryJIMPOBKU TPOMKOCTH, TEKYyIIash packiajka KiIaBUATYyphl, TEKYyIee BpeMs, UMS

TCKYHICIO IIOJIB30BATCIIsI KW KHOIIKA CBOpaYMBaHUA BCCX AKTHBHBIX OKOH.
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[Tonb30BaTenbCKUE MPOrpaMMbl TaKkKe MOTYT ObITh J0OABIEHBI B CHCTEMHBIN Tpei

npu HeoOxoauMocTH. [IpuMep cucTeMHOTO Tpes MoKa3aH Ha pucyHke 3.3.

Hactpoiika
Cocrosinue PeTymupoBka  Hacrpoiika pacKIa K
CETEeBOro TPOMKOCTH  yBelOMJICHAN ~ KJIaBUATy Pbl

HacTpoiiku )
TMTOJK JTFOUCHHST

Bluetooth

Teky1uas 1ara s
U BpeMsI MOJTb30BATEIS
3arpyska LI

CBopaunBaHue

Temneparypa LIIT BCEX OKOH

R 5 ‘o)) A B 20‘-‘3157'2‘33'21 rc_module pmm

Pucynoxk 3.3 — IIpaBas yacte nanenu 3aga4y

3.2.2 TepmuHan
TepmuHan (KOMaHIHYIO CTPOKY) MOKHO 3aIllyCTUTh, HA)KaB Ha MKOHKY Ha
[IAHEJIM 3aJa4, IPEACTABICHHYI0 Ha pHUCYHKE 3.4, WIM COYETAHUEM KIIABHUII

«CTRLAALT+T» na xiaBuatype. OKHO TepMUHAJIA IPEACTABICHO HA PUCYHKE 3.5.

M npunoxenns B & -

Pucynok 3.4 — koHKa 3amycka TepMUHAJIa

ﬁ Terminal - rc_module@NM-Pilot: ~ A _ O X
File Edit View Terminal Tabs Help
rc_module@NM-Pilot:~$ [

Pucynok 3.5 — OxHO TepMuHana
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3.2.3 Makpocbl KOMaH/

Jlnst ynoOcTBa paboThl B TEpMHUHANIE OBLIN CO3aHbI CIAEAYIOIINE MAKPOCHI:

— | — KBUBaNIEHT KOMaH IBI «Is»;

— la — sKBUBaJIEHT KOMaHIbI «Is -a»;

— 11 — sxBUBaneHT KOMaHBI «Is-lay .

3.2.4 ®aitnoBbIii MEHEKED

daiinoBbIil MeHeKEP (POBOJHUK) MOXKHO 3allyCTUTh, HA’KaB Ha UKOHKY Ha

naHelu 3ajady, MpeicTaBieHHYr0 Ha pucyHke 3.6. Taxxe ¢alaoBblii MEHEIKEp
3alycKaeTcss W3 TEPMUHAIA KOMaHIOW «pcmanfm». OKHO NPOBOJIHHKA

MPEJICTABICHO HA pUCYHKE 3.7.

M Npunoxenns B3 1&. L=

Pucynox 3.6 — Mkonka 3amycka ¢aiaoBoro MeHemKepa

? rc_module - Thunar A _ O X
File Edit View Go Bookmarks Help
4= = 4 & 7% /homefrc_module/ |Q
Places

(—

! Computer D @

*‘E\ re_module
=) Desktop Desktop Documents Downloads

I Trash
Devices J'J ‘|i| '<:

_ File System
| 2,0 TB Volume

Music Pictures Public

A i

Templates thinclient_drives Videos
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Pucynox 3.7 — OxHo ¢aitnoBoro MeHemxepa
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3.2.5 MeHo npuiIoKeHUl

YcTaHOBIICHHBIC mporpaMmsbl, UMCHOINNEC CCBIIKHU JIA 6I>ICTpOFO 3allyCKa

ABTOMATHYECKH MOSIBIAIOTCS B OKHE «MEHI0 MpriiokeHun». s 3amycka TaHHOTO

OKHa HGO6XOI[I/IMO Ha>XaTb HA 3HAYOK, MOKa3aHHBINA HA PUCYHKC 3.8.

3anycTuTh NPUAOKEHHKE...
.| Tepmunan

B NposoaHKK

B Nouytosuk

& Bpaysep

B Hacrpoitku

Mpadmka

4o UHCTpYMEHTHI

& WuTepHer

B MynbTumeana

¥ PaspaboTka
£ Cucrema
® 06 Xfce

@ Buiiitu

M Npunoxenns 3 f* i

Pucynok 3.8 — OkHO MEHIO MPUIIOKEHUI

3.2.6 BuprtyanbHbie paboure CTOJIbI

B Uzpenuu no ymoigaHuIoO CO371aHbl TPU BUPTYAIBHBIX PA0OUYUX CTONA IS

BO3MOKXHOCTH paclnpCacIICHUs OTKPLITBIX IIpOrpaMM H OKOH II0 OTACJIbHBIM

ob0nactam. [lepexiroueHne MeXAy HHUMH OCYUIECTBIIIETCS Ha)XaTHeM Ha

COOTBETCTBYIOIIYIO MKOHKY B MaHEJH 3a/1a4, JIMOO MPOKPYTKOM KOJIECUKA MBIIIIH.

[lepeHOC OTKPBHITON MPOrpaMMbl Ha APYTrod pabouMii CTOJ OCYILECTBISETCS

Ha)XKaTUEM TIPABOW KHOMKK MBIIIM HAa paMKy OKHa M BbIOOpOM myHKTa «Move to

Another Workspacey», mpumep nokaszaH Ha pucyHke 3.9.
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ﬁ Terminal - rc_ module@NM-Pilot: ~ A O X

File Edit WView Termi| Maximize
rc_module@NM-Pilot [Tt

Minimize Other Windows
Move
Resize

() Always on Top

(®) Same as Other Windows

() Always Below Other Windows
Roll Window Up
Fullscreen

(] Always on Visible Workspace

Close

N
3 {'u".flcﬁkspace 3)

Pucynox 3.9 — IlepeHOC OTKPBITHIX TPHIOKEHUN MEXITY padOYUMH CTOJIaMHU

3.2.7 3aBepiienue paboTh
s 3aBepuienust pabotel ¢ M3nenmueM HEOOX0AMMO HaxaTh KHONKY « MeHto
NPUIOKEHUI», 3aTeéM KHONKY «BBIATH», Kak Moka3aHo Ha pucyHke 3.10, u B

OTKPBIBIIIEMCSI OKHE BBIOpaTh MyHKT «Shut Downy, kak moka3ano Ha pucyHke 3.11.

Pucynok 3.10 — PacnonoxeHne KHONKHU «3aBEpUINTh CEAHC
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Pucynok 3.11 — Beikmrouenune Uznenns

3.3 PaGora no nporokosay SSH

N3nenue mnoaaepxkuBaer pabotry mo SSH — ceTeBOMy NPOTOKONY st
YJIAJICHHOTO YIIPABIICHUS ONIEPALIMIOHHON CUCTEMOM C TOMOIIBbI0 KOMaHHOW CTPOKH.
[To ymonuanuto B Uznenun Ethernet nactpoen Ha nonyuenue [P-anpeca or DHCP
cepBepa (nuHamuueckuii IP). Jlomyckaercst HacTpoiika cratuueckoro [P-agpeca, ero
HACTpOMKa OCYIIECTBISIETCS B TpaduueckoM OKpykeHuu M3aemnus.

[Ipumep KOMaHBI, I MOAKIIOUYEHUS N0 NMpoToKoiny SSH k monp3oBaTento
«rc_module» mo IP-agpecy 192.168.1.100, nonyuennomy ot DHCP cepgepa:

ssh rc_module@192.168.1.100

[Ipn ycrnemHoM MOAKIIOYEHUHN 3arpy3uTcs TEpPMUHAI Uil BBOJA KOMaH] C

IPUBETCTBEHHBIM OKHOM. [Iprmep 3arpy304HOro sKkpaHa npuBeeH Ha pucyHke 3.12.
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Welcome to Ubuntu 24.04.2 LTS (GNU/Linux 6.1.99-nm-pilot aarch64)

* Documentation:
* Management:
* Support:

This system has been minimized by removing packages and content tha
not required on a system that users do not log into.

To restore this content, you can run the 'unminimize' command.
System load: 0.28 Processes:
Usage of /: 11% of 576G Users logged in:
System uptime: 2 muin

Pucynok 3.12 — OxHo nipu ycnemHoMm SSH noaktoueHnu

3.4 3arpy3ka u ooHosJieHue I1O

B U3nenun ocHOBHOM NpOrpaMMOi AJi yCTaHOBKU, OOHOBJICHUS U yAAJICHUS
nporpaMMHbIX makeToB siBisiercs: apt (Advanced Packaging Tool). [lns 3arpy3ku u
oOHoBneHus 110 u3 opunmansueix penosutoprueB Debian HEOOXOUMO BBITIOIHHUTD
KOMaH/y:

sudo apt update

Jns yctaHoBKM nakera u3 cetd IHTEpHET UCTIONBb3yeTCs KOMaHIa:

sudo apt install {package name}, tne package name — Ha3BaHUE
yCTaHaBJIMBAEMOT'O MaKeTa.

Jns yaalieHusl Takera W ero 3aBUCUMOCTEH M3 CHCTEMbI HCIOJIb3YETCS
KOMaH/Ja:

sudo apt autoremove {package name}, tne package name — Ha3BaHue

YAAJEIEMOT 0O I1aKkeTa.
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3.5 PabGora ¢ npeaycranosiaenabim 11O

3.5.1 paiiBep u Oubnuorexka 3arpy3ku u obOmeHa (b3uO) wmomymns
NM Mezzo mini

Jlnst 3arpy3kd M 3ammycka CKOMIMJIMPOBAHHBIX MPOrpaMM ISl MOJYJIS
NM Mezzo mini UCnoJyib3yeTcsi IporpamMma «nm_mezz0_runy. 3alyCTUB JIaHHYIO
nporpaMMmy 0e3 mapamMeTpoB, OyJeT BbIBeJeHa MOAPOOHAs chpaBKa IIO
UCIIOJIb30BAHUIO JJAHHOM MPOTPaMMBI.

J11 3arpy3Ku mporpamMmm 4epes3 MoJIb30BaTeNbCKOE MPUIIOKEHIE HEOOXOIMMO
ucnoJyib3oBaTh API 6ubnuotexu 3arpy3ku u oomena. [logpo6Hoe onrcanue GyHKIIHiA
npencrasiieHO B JokyMeHTe «IIO momnmepxkn mMoxyns NM Mezzo B cocrase
NM Pilot. Onucanne nporpammby FOOKB.31062-01 13 O1.

3.5.2 NMDL+

[Iporpammuoe obGecneyenne NMDL+ 1mo3BojsieT BBINOJIHATH 00pabOTKY
MOJIb30BATENBCKUX HUCXOAHBIX M300paKEHUI B COOTBETCTBUU C 3aJaHHOW MOJEIIBIO
HeliponHo# cetu. Ilepen oOpaboTkoi TpeOyeTcss MOATrOTOBUTH JAaHHBIC MOJCIU U
M300paKEeHHH.

Mopenb npenBapUTENbHO MOArOTABINBAETCS CHEUATBHBIM KOMITHIISITOPOM
u3 coctraBa NMDL+. McxonHubie Moienu MOTYT OBITh MPEACTaBICHBI B (opmarte
ONNX wunu DarkNet. Komnunsitopom NMDLA+ noanep:xuBaroTcsa He Bce oneparu,
onpenenéuubie B ONNX. Cnucok mNOAAepKUBAa€MbIX ONEpaluid H JApyrue
orpaHu4eHus npuBeAeHbI B pazjaeie «lloanepxuBaeMble onepanun» B pyKOBOACTBE
MOJIB30BATEIS TI0 TIporpaMmmMHOMYy obecnieuennro NMDLA.

N300pakeHnst Takke JOKHBI OBITh MPEIBAPUTEIHHO 00pabOTaHBI
CIIeIMAIbHBIM KOHBEPTEPOM M300paKeHUM, BXOAAIUM B cocTaB NMDL+.

[1IO peanuzaumu HeWpoHHBIX cereir NMDL+ cocToUT U3 mporpaMMHBIX
moayeit (API) u yrunur. @aitner API st pa3paGoTku mporpamm ¢ UCTOIb30BAHUEM
NMDL+:

— nmdlp.so — TporpaMMHBIA MOAYJIb JJisi TPUMEHEHUss OOy4YeHHOU

HEUPOHHOU CETH;
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— nmdlp.h — 3aroI0BOYHBIN (aiii ¢ onucanueM CTpyKTyp u pyHkiuii API;

— nmdlp _compiler.so — TporpaMMHBIA MOJYJdb — KOMIWISITOp MOJeNen
ONNZX/DarkNet Bo BHyTpeHHE€E NpPECTaBICHUE;

— nmdlp _compiler.h — 3aroysloBOYHbIN (haill C OMUCAHUEM CTPYKTYp H
(GYHKIMI KOMITUTISITOPA MOJIEIICH;

— nmdlp_image converter.so — TPOTPaMMHBIA MOAYJb Ui TOJATOTOBKHU
oOpabaTeIBaeMbIX U300paKEHUM;

— nmdlp _image converter.h — 3aroJ0BOYHBIN (DAl ¢ OMMCAaHUEM CTPYKTYP U
GyHKUUN TS TOATOTOBKHU U300paXKeHUH.

Y TUIUTHI:

— nmdlp_compiler console — yTunuTa KOMaHIHON CTPOKH JIJIsi KOMITHJISIIMH
moaeneit u3 popmatoB ONNX u DarkNet Bo BHyTpeHHUI hopmaT AJid 3arpy3Ku Ha
BBIYHUCIIUTEIbHBIE MOYJIH;

— nmdlp_image converter _console — yTunuTa KOMaHIHOW CTPOKH IS
MOJITOTOBKU 00pabaThIBa€MbIX N300paKEHU;

— nmdlp_gui — OKOHHasl yTWIHMTA JUIsl JEMOHCTpalMH (DYHKIIMOHAIBHBIX
BO3MOkHOCTER NMDL+.

[ToapoGHoe onucanue padotel ¢ [I0 NMDL+ npenoctaBieHo B pyKOBOACTBE
M0JIb30BATEISI, PACIOJIOKEHHOM I10 Ty TH:

/opt/nmdlplus/doc/NmdIPlus-X.X. X-ru.pdf

rae X.X.X — yCTaHOBJICHHas1 BEPCUs IPOTPaMMBbl

OTKpBITh TaHHBIN JOKYMEHT MOYKHO IITATHBIMH IMPOTPAMMAaMH, BXOAITUMHU
B coctaB OC M3nenust.

COopka moJB30BaTENbCKUX MporpamMM ¢ mpumeHeHHeM NMDL+ nomkna
ocymecTBIAThCA ¢ momonbio komnuiasTopa GCC Bepcun 10.5, pacnonokeHHOTO B
Karanore «/opt/gcc-10.5.0».

3.5.3 NMC SDK

[TogpobHoe omnucanue tymdeitna NMC SDK mnpencraBieHO B JOKYMEHTE

«Kommnekt cpencts paszpabotku SDK mns mponeccopuoro monyns K1879BMS8A
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(NM6408) InI|
FO®KB.31059-01 13 01.

APXUTEKTYPBI ARMO64. Onucanue pOrpaMMbD»

3.6 PaGora ¢ unTepdeiicamu

3.6.1 IIporpammupoBanue Mukpocxemsl [13Y LAN7430

[To ymomuanuio koHTposiep LAN7430 HacTpoeH Ha TE€HEPUpPOBAHUE

UtoOmI
113y

ciyyailHeix MAC-agpecoB 1mocie KaKJIOro Mepe3anycka CHCTEMBI.

MAC-anpec ObuUl  CTaTUYECKMM  HEOOXOIMMO  3alporpaMMHpPOBATH
MUKpocxeMbl. bazoBast mpoluBKa TOCTyMHA MO Ty TH:

/lib/firmware/lan7430/00-02-01-23-10-55-pad.bin

JlaHHbBIE TPOTPAMMUPOBAHMSI IPEACTABIISIIOT U3 ce0s1 OMHApHBIHN (haiis, 4ToObI
m3MeHuth ero mnorpedyercs HEX penmaktop, B kadecTBe mpumepa Oyner
UCIIOJIb30BaThCS MPEyCTaHOBICHHBIN B (PailyioBoii cuctemMe perakTop — hexcurse.

YToOBl OTKPHITH (pailyi 6a30BOM MPOIIMBKH HEOOXOAMMO BBECTH KOMAaHIY:
hexcurse 00-02-01-23-10-55-pad.bin

Ilpumeuvanue - pexomendyemcs nepenecmu OAHHbLLU Qaill 6 Kamanioz

nojav3oeameiii, umoObLL OCMANACDH PE3EPBHAA KONUA OAHHBIX npocpammupoeaHrusl.

Jns mepeHoca (aita B JOMalIHUNA KaTaJlOT IMOJIL30BATENsl MCIOJIB3YETCS
KOMaH/a:

cp /lib/firmware/lan7430/00-02-01-23-10-55-pad.bin ~/

Koudurypauns MAC anpeca 3agaercs B Oaiitax 2 — 7. [Ipumep MAC angpeca
M0 YMOJTYAHUIO TIpe/AcTaBiieH Ha pucyHke 3.13. HeoOxomumo 3amMeHUTH JTaHHBIE
3HaueHus, Ha TpeOyembiit MAC aapec. [Ipumep usmeHneHHoro ¢aiina npeacraBieH
Ha pucyHke 3.14. Ilocne u3meHeHnus KoHpUTypauu HEOOXOAUMO COXPAHUTH (haiii
(manpumep new_eeprom.bin)

o An 0F 82 o1 23 D D D B0 B8 0@ 67 E6 80 00 00 00 0O 0O 0@ @0 8 60 00
D 60 08 80 GO 06 B 06 Bo cle DB 60 @ D0 00 08 60 0O 0O 80 0O 0O OO PG OO 0O 08 80 6O 5 60 68
A 00 00 00 : : : : : 00 00

0

‘]
o 0

° e 0 00
80 5 00 e PO 06 6 pe 00 6 B 00 0 B0 0O 60 6O 0O GO 08 68 6 68 68
. 8 B 8 B ¢ B0 80 80 80 1c}

100 00
16E 00 00 80 6o

0B B0 OO B0 GO BB B0 0O 8O BB GO OO BB B8 BB 66

Pucynok 3.13 — bazosbsiii MAC agpec mukpocxembl LAN7430
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Pucynok 3.14 — M3menennbiit MAC agpec mukpocxembl LAN7430

[Tocme Toro kak ¢ain ObT COXpaHEH HEOOXOJUMO BBIOJHUTH
nporpammupoBanue [13Y LAN7430. [1yig 3Toro HeoOX0UMO BBITIOJTHUTH KOMaHITY:

sudo ethtool --change-eeprom enP2p33s0 magic 0x74A5 <new_eeprom.bin

['ne, enP2p33s0 — vms ceteBoro untepderica mukpocxembl LAN7430. Ums
uHTep(delica MOKHO y3HATh C OMOILBbIO KOMaH/Ibl «ifconfigy»

[Tocne mnporpaMMUpOBAaHUS MHKPOCXEMbI HEOOXOAMMO Iepe3arpy3uTh
WN3nenue. Ilocne mnepesarpysku MAC aapec mukpocxembl LAN7430 Oyner

cratnueckuM. [Ipumep cratnueckoro MAC aapeca npeAcTaBiieH Ha pucyHke 3.15.

rc_module@NM-Pilot:~% ifconfig

enP3p49s0: 'H.:agS:-ﬂrElElQ-:ZUP,BHDADEAST,I"-‘Il_.lLTIlZ:Z.'!'uSTZJ- mtu 1500
ether aa:bb:cc:dd:ee:ff txqueuelen 1000 (Ethernet)

RX packets 0 bytes 0 (6.0 B)

RX errors @ dropped 8 overruns @ frame @
TX packets @ bytes @ (8.0 B)
TX errors @ dropped @ overruns @ carrier @ collisions @

Pucynok 3.15 — IIpumep cratnueckoro MAC anpeca mukpocxembsl LAN7430

3.6.2 Ynopasnenue uctoyHukoM nutanus PoE

Jns ynpaenenusi coctositHueM PoE wunTepdeiico STt VCTIOJIB3YETCS

nporpamma «activate_poey. POE akTuBUpyeTcd WIM OTKIIOYaeTcs cpasy s 2
untTepdeiicon. IIpu BbI30Be Mporpammel 0e3 nmapaMeTpoB OyAeT BbIBEICHA CIIpaBKa

10 UCIIOJIb30BaHUIO, a Takxke ctaTyc PoE, mpumep nokaszan Ha pucyHke 3.16.
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rc_module@NM-Pilot:~% activate poe
RC-Module: Activate POE

Usage:

activate poe on [ON] — Activate power on ethernet
activate poe off [OFF] — Deactivate power on ethernet

POE status - Deactivated
Pucynok 3.16 — ITpumMep UCnionb30BaHus YTUIIUTHI «activate poey

Jna Bxmodyenust ¢yHkiuun PoE Ha oOomx wuHTepdeiicax HE0OXOAUMO B
TEPMHUHAJIE BBECTU KOMAHIy «activate_poe onx». lIpu ycCIEIIHOM BKIIIOYECHHH B
KOHCOJIM OyJIeT BBIBEJIEHO COOOIIEHUE, MPECTABICHHOE Ha pucyHke 3.17.

rc_module@NM-Pilot:~% activate poe on

POE activated

rc_module@M-Pilot:~% [J

Pucynok 3.17 — IIpumep aktuBanuu PoE

Hns otkimoueHust pynkuuu PoE HeoO0X0a1uMo B TepMUHAJIE BBECTU KOMaHTy
«activate_poe off». Ilpu ycrnemHol aeakTuBauuu OyJET BBIBEICHO COOOIICHUE,
peACTaBICHHOE Ha pUCyHKE 3.18.

rc_module@NM-Vision:~% activate_poe o

POE deactivated

Pucynok 3.18 — [Ipumep Beikmrouenus PoE

Honyckaercs ynpasiaeHue HCTOYHUKOM POE wu3  monp3oBaTenbCkux
nporpaMm. /s 3Toro Heo6XoaUMO 00paIaThCsl K YCTPOUCTBY «/dev/poe-controly.
JI71s1 BKITFOUEHUST HEOOXOIMMO B YCTPOMCTBO 3aMUCHIBATD « 1», 111 BBIKITIOUCHUS «0.

3.6.3 Ilogkmouenue k cetu Wi-Fi

Hns nonkmtouenuss M3pgenust k' 6ecnpoBoanoit cetu Wi-Fi HeoOGxonumo
Ha)kaThb Ha UKOHKY «CeTeBoe MOJKIIOYEHUE» Ha MaHEIu 3aJad, MOKAa3aHHYI0 Ha

pucyske 3.19.
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INM Pilot-Linux

o= 2025-03-2
£ < ‘I]) A E= ‘T,IE;:‘ZH rc_module

Pucynok 3.19 — IkoHKka OKHa CETEBOTO MOAKIIOYEHUS

B oTkpeIBIIEMCS OKHE CETEBOTO TOIKIIOUCHHS OTOOPaKaeTCS CIHCOK
NOCTynHBIX ceTei. [lonmb3oBaTens BBHIOMpAET CETh, K KOTOPOH OCYILECTBIISIETCS
MOAKIIOYEHUE, W, TPU HEOOXOJUMOCTH, BBOJUT TMapOJb OECIPOBOJAHON CETH.

[Ipumep nokazan Ha pucyHke 3.20.

=0 Nna cetn Wi-Fi TpebyeTca ayTeHTUpHKaumna - e n

Cetb Wi-Fi TpebyeTt ayTteHTU(pbUKaumnio

—~®

Onga nogknwoyeHna K ceTn Wi-Fi «RC_Module=
TpebyeTca yKazaTk K4 WKW Naponk.

Naponb kkek

[] NokasbiBaTe napons

OTMEeHWTb

Pucynok 3.20 — [Ipumep noakmouenus k Wi-Fi cetu

3.6.4 RS-485

N3nenue mmeer nBa mHTepdeiica RS-485. Jlns pabotel ¢ unHTepdeiicamu
HCTIONB3YIOTCA  ycTpoiicTBa «/dev/ttyS7» (xanan 1 wuHrepdeiica RS-485) wu
«dev/ttyS9» (kanan 2 uarepdeiica RS-485). [1o ymonuaHuio 1aHHbIE YCTPOMCTBA HE
MMCIOT TpaB Ha 3allUCh W3 IOJIb30BATEILCKUX TporpamMm. LI mpeaocTaBiICHUS

JOCTYTa Ha 3alKiCh HEOOXOIUMO BHITIOTHUTH KOMaHIY:

sudo chmod 666 /dev/ttyS7 /dev/ttyS9
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3.6.5 CAN

N3nenue umeer nBa untepdeiica CAN. MMena unTepdeiicoB B cucTeme
«canO» u «canl» cooTBeTcTBeHHO. [lo ymonudaHuio naHHBIE HWHTEPDENCH
OTKJIIOYEHBl. MakcuMalibHasi CKOpOCTh Tepenadyu JaHHbIX 1o uHtepdeiricy CAN
coctaBimsger a0 800 k6ut/c. CKOpOCTh 3adaeTCs Ha JTane WHHUIMATU3AIUN
unTepdeiica. J{ns aktuBanuu nHTEpdeiica HE0OOXOAMMO BBECTH KOMAaH/TY:

sudo ip link set can0 type can bitrate 800000

[ 'ne:

can( — ums untepdeiica;

800000 — cxopocTh TIepeadyu JaHHBIX B OUT/C.

s ynpasnenust muaueit CAN ucnonbs3yrores mraTHbie cpenctsa OC Linux.
Jlsist paboOThI Ha MOJB30BATEIHCKOM YPOBHE YCTAaHOBJICH MAKET can-utils, KOTOPbIN
UMEET YTUJIUTY «cansend» AJisl OTIPABKU TaHHBIX U «candump 175 IpuéMa TaHHBIX
no mmHe CAN.

3.6.6 Kontpons Temmepatypst L1

L{eHTpanbHbIN MPOLECCOP OCHAIIEH JATYMKAMU ISl KOHTPOJISI TEMITEPATYPhI
B TPEX 30HAX: 30HE MPOLECCOPHBIX AAEP, 30HE BUACOSIAPA U B 30HE HEUPOCETEBOIO
anpa.

[IpocMOTp ciMCKa TaTYNKOB OCYILIECTBIISIETCS B KATAJIOTE:

Is /sys/class/thermal/

TemnepaTypa AaTYUKOB XpaHUTCA B Qaiine «tempy». [Ipumep komaHabl ISt
yTeHUs (aia «tempy» B KaTajaore yCTPONUCTBA:

cat /sys/class/thermal/thermal_zonelO/temp

BbIBOJI 3HaUEHHUS TEMIIEPATYPBI OCYIIECTBIISIETCA B MIILTATpaaycax Llenbcus.
Tak, Hanpumep, 3HaueHue «39769» coorBeTcTBYeT Temneparype 39,77 °C.
OTtpuniatenbHOE 3HAYEHUE TEMIIEPATYPHI 3aMUCHIBAETCS CO 3HAKOM «-».

Jlnara3oH 3HaYCHUH JAaTYMKA MTOIEPKUBAET BECh TEMIIEPATYPHBIN JAANIA30H

skcrutyaranuu Mznenust (ot munyc 40 °C no mroc 60 °C).
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Iloon. u oama

Bzam. une. Ne| Unue.Ne 0yon.

Iloon. u oama

HUne. Ne noou.

3.7 Bupryaiu3upoBaHHas cpeaa pa3padoTku

3.7.1 Ha caiite npeanpustus-u3roToButeass www.module.ru goctymHa s

3arpy3kd  BHPTyaJM3UpOBaHHas cpeaa paspabotku  (docker oOpa3) mus
npoueccopubix Moayiel Rockchip. JlanHoe nporpaMMmHoe obGecriedeHre mo3BOISIET
OCYHIECTBISAITh Ha mnepcoHanbHOM KommbioTepe (IIK) kommumsiuuio u cOOpKy
MPOrpaMMHBIX KOMIIOHEHTOB JJIsl IpoIiecCOpHBIX Moayeit Ha 6aze CHK Rockchip.
Jnst  QyHKIIMOHMpPOBAaHUS  BUPTYAIU3UPOBAHHOW  Cpelbl  pa3paboTKH
tpedyertcs [1K co cnenyrommumu XxapakTepuCTUKAMU:
e qnpoueccop ¢upm Intel mwm AMD, noamepX uBaOMIMUA TEXHOJIOTHIO
BUPTyaIU3alHH;
e 64-pa3psanas oneparronnas cucteMa Windows 10 wim Linux ¢ Bepcueit siipa
He Hrke 4.20, ¢ anmapaTHol NOAAEPKKON BUPTYAIM3allNiH;
e He meHee 8 I'b O3Y;
e He meHee 10 I'b cBOOOHOTO JUCKOBOTO IPOCTPAHCTRA.
3.7.2 OOHOBNEHUS NPOrPAaMMHOI0 00eCIIeYeHUs TOCTYTHbI Ha OPUIIUATBHOM

caiiTe mpeanpusTUs-u3roToBuTesis www.module.ru Ha cTpaHune npoaykra. Taxxke

CChUJIKA Ha CTpaHMIly MpoAaykTa jgocTynHa B Buae QR-koga Ha mmibauke,
PacCIIOIOKEHHOTO Ha HWKHEW noBepxHocTy U3aenus.
3.7.3 Ins 0OHOBIIEHUS MPOTPAMMHOTO OOECTICUCHUSI CIEIYyHTE yKa3aHHSIM

MHCTPYKLHI MO MPUMEHEHHUIO Ha cooTBeTcTRYIOMIEE [10.

3.8 3arpy3ka u ooHoBJIeHHe OC
WHcTpyKIus Mo OOHOBJICHHUIO OTIEPAIIMOHHON cucteMbl M3aemus u e€ obpas
MPEIOCTABISAIOTCA TI0 3alpoCy Ha MPEeANPUATHE-U3TOTOBUTENL MO SJIEKTPOHHOU

moure nm-support@module.ru.

BHUMAHMUE! O0HOB/IeHHE ONEPAIIMOHHOM CUCTEMbI NMPUBEAET K
YAaJIeHHI0 BcCeX MO0JIb30BaTeJbCKUX [JAaHHBIX M BO3BPaTy K

3aBOJICKMM HACTPOMKAM.
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http://www.module.ru/products/4-programmno-apparatnye-kompleksy-pak/nm-pilot
http://www.module.ru/products/4-programmno-apparatnye-kompleksy-pak/nm-pilot
mailto:nm-support@module.ru

4 JInarHoCcTHKA U3/1eJIusl

4.1 Bo3MoxkHbI€ TPO0JIeMbI MPH IKCILTYaTAIUU

4.1.1 Ecnu mocne mojgayu JJIEKTPONUTAHUS HE CTapTyeT 3arpys3ka
ornepanuoHHON cucteMbl U3penus, yOenuTech, YTO HMCTOYHUK MHUTAHUS BBITAET
HalpsDKEHHE B auana3zoHe oT 9 no 36 B, 1 HOMUHalbHAs MOUIHOCTh MCTOYHHKA
cocraBisieT He MeHee 60 Br.

4.1.2 Ecnu ¢ M3aenreM BO3HHUKAET MpobIiieMa, pelieHne KOTOPOil He MOXKET
OBITb HAWIEHO B HACTOSIIEM pPYKOBOACTBE IO OKCIUTyaTalldd, TIOKAJIYHCTa,
oOpaTuTeCch Ha MPEANPUATHE-U3TOTOBUTENb U3aenus.

4.1.3 Ins CcBSI3W C TEXHUYECKOW MOIJIEPKKOW IO HIEKTPOHHOM mouTe

UCIIONB3YHTE aipec nm-support@module.ru.

Iloon. u oama

Bzam. une. Ne| Unue.Ne 0yon.

Iloon. u oama

HUne. Ne noou.
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Iloon. u oama

Bzam. une. Ne| Unue.Ne 0yon.

Iloon. u oama

HUne. Ne noou.

5 TexHu4eckoe 00CTy;KMBaHHE

5.1 1lpu pnurtensHOM dKcrmyatanuu M3aenus Ha HEM  HEM30€KHO
00pa3yroTcs 3arpsA3HEHMs] U CKOIUICHUS MbUTH. MIX 00bEM 3aBUCUT OT KOHKPETHBIX
YCJIIOBHM 3KCIUTyaTaluuu. Ype3MepHOe KOJIMYECTBO INbUIM IPUBOIUT K IOBBIIICHUIO
TEMIIEpaTypbl 3JEKTPOHHBIX KOMIIOHEHTOB, YCTAHOBJIEHHBIX Ha MOJIYJIAX BHYTpPHU
N3penus, 4ro MOXET NPUBOAUTH K CHWKEHUIO YPOBHS NPOU3BOAUTEIBHOCTH
W3nenust B 1EI0M, a TAK)KE YMEHBILEHUIO €r0 CPOKA CITYKOBI.

5.2 IlpennpuaTre-u3roToBUTENb HACTOATEIBHO PEKOMEHIYET OCYILECTBIISATh
nepuoanyeckoe oociyxuanue M3nenus. UuTepBan ero npoBeneHus 1mojib30BaTeib
OIPENEIIAET CAMOCTOSTEIBHO.

5.3 Ina oumctku M3pemuss OT 3arps3HEHUN PEKOMEHAYETCS IPUMEHSTh
AQHTHUCTATUYECKYIO IIETKY C MATKON LIETUHOM.

5.4 Ing ounctku M3aenus oT NbUIM pEKOMEHAYETCS NPUMEHSTh OaUIOHYUK
CO C)KaThbIM BO3yXOM W/WJIM aHTUCTATHUYECKYIO IIETKY. [Ibulb yOMparoT JErkumu
JIBUKEHUSIMU 0€3 CUIIBHBIX HaXKHUMOB.

5.5 3ameHa TEmIONPOBOIAILIEIO Marepuana (TepMouHTepdeiica) BHYTPH

N3nenus B TeueHWe HA3HAYCHHOTO CPOKa CIIYKOBI HE TpeOyeTCl.
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Iloon. u oama

Bzam. une. Ne| Unue.Ne 0yon.

Iloon. u oama

HUne. Ne noou.

6 Texymmuii peMOHT

6.1 Bce pabotbl mo pemoHTy M3genuss BO BpeMsl TapaHTUHHOIO CpoOKa
AKCIUTYaTalMU OCYILECTBIIET IPEATPUATUE-U3TOTOBUTEID.

6.2 [IpeanpuATHE-U3rOTOBUTENL  BIPAaBE OTKa3aTh  IIOJb30BAaTEII0 B
rapaHTUITHOM OOCIyXMBaHUM B ciyyae, ecnu W3nenme wnmeeT nedekTsl WU
MOBPEX/ICHNS, BO3HUKIIHNE WM CBSI3aHHBIE C JIFOOBIMA M3MEHEHHUSIMH aIlllapaTHOU
4acTH, 3a UCKIIFOYEHUEM CIIy4aeB, IPEYyCMOTPEHHBIX HACTOSIIIAM PYKOBOJICTBOM 110
JKCIUTYaTalUH.

6.3 [IpeanpuATHE-U3TOTOBUTENDL  OCYIIECTBIIET YCIYyTH IO PEMOHTY
WN3penus B nocTrapaHTUNMHBIN IEPUOL.

6.4 PerynupoBaHne  OTHOLICHHWM  IOJB30BATENS C  NIPEANPUITHEM-
U3TOTOBUTEJIEM JIO UCTEYEHUS TAPAHTUITHOTO CPOKA U MOCIIE HETO OCYIECTBIISIETCS B
CcOOTBETCTBUM ¢ 3akoHOM P® or 07.02.1992 N 2300-1 "O 3amwure mnpas

noTpeduTeneit".
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Iloon. u oama

Bzam. une. Ne| Unue.Ne 0yon.

Iloon. u oama

HUne. Ne noou.

7 XpaHnenue

7.1 YcaoBusi XpaHeHUsA

7.1.1 Xpanenue WM3nenus OCyHIECTBIAIOT B YIAKOBAaHHOM BHJE B
OTaIUIMBa€MOM IMOMeENIeHUU npu temmeparype oT mmoc 5 °C mo mmoc 40 °C u
OTHOCUTEIbHOW BiaxkHoctu He Oonee 80 %. He pomyckaercs moaBeprarhb
amnmaparypy yJapam Ipu XpaHCHUH.

7.1.2 B nomemienuu, rae xpanutcs W3penue, DOKHBI OTCYTCTBOBAThH
KPYITHbBIC YACTHUIIbI MU, APl KUCTIOT, MIEI0UEH WU IPYTUX XUMUYECKH aKTUBHBIX
BEIIECTB, CIOCOOHBIX BBI3BATh KOPPO3UIO METAJUIMUECKUX COCTAaBHBIX YacTeu
N3penus u oKKCIEHUE SJIEKTPUIECKUX KOHTAKTOB.

7.1.3 B nomemenuun, rae xpanutca W3menue, DOMKHBI OTCYTCTBOBATH
CUJIbHBIE AJIEKTPOMArHUTHBIE TIOJISI.

7.1.4 XpaHeHne Ha OTKPBITOM IUIONIAJKE W B 30HAX JCHUCTBUSA MPSIMBIX
COJIHEYHBIX JIy4el HE JOIyCKAETCS.

7.1.5 Ocranbhbie TpeboBanus B coorBeTcTBUU ¢ [OCT 21552-84 «CpenctBa
BBIYMCITUTEIbHON TeXHUKU. OOIHUe TEeXHUYECKUE TpeOOBaHUS, MPUEMKA, METOJbI
UCIIBITAHU, MAPKHUPOBKA, YIIAKOBKA, TPAHCHOPTUPOBAHUE U XPAHECHUEY.

7.1.6 3anpemieHo XpaHuTh M3menue B HEMOCPEICTBEHHOW OJHM30CTH C

puOOpamMu OTOIJICHUS.

7.2 Cpok cOXpaHsieMOCTH
7.2.1 Cpenuuii cpok coxpansieMocT M3aenust He MeHee 3 JIeT Py XpaHEHUHU

B OTAaIlJIMBACMOM IMOMCHICHHH B YITAKOBKC IIPCANIPUATUA-U3TOTOBUTCIIA.

7.3 KoncepBanus
7.3.1 Koncepamuto U3nenust nmpoBoauth 1o Bapuanty B3-10 (BpeMeHHas
npoTUBOKOppo3noHHas 3ammura) mo I'OCT 9.014-78.

7.3.2 Cpok koHcepBaluu He 6osiee 1 rofa.
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Iloon. u oama

Bzam. une. Ne| Unue.Ne 0yon.

Iloon. u oama

HUne. Ne noou.

8 TpancnoprupoBanue

8.1 M3genue B ynmakOBaHHOM BUJE YCTOMYMBO K TPAaHCHOPTHPOBAHUIO MPU
CJIEIYIOIIUX KIMMATHYECKUX YCIOBUAX:

— TeMIlepaTypa OKpy»karomero Bo3ayxa or muayc 50 °C no mmoc 50 °C;

— OTHOCHUTEJIbHAS BJIAXHOCTh Bo3ayxa 10 98 % mipu 25 °C;

— armocdepnoe aaienue ot 84,0 no 107,0 xIla (ot 630 10 800 MM pT. CT.).

8.2 U3nenue B yIMakoOBKE MPEANPUATUA-U3TOTOBUTEINSI TPAHCIIOPTUPYIOT HA
m000€ paccTOSHUE AaBTOMOOMJIBHBIM U KEJIE3HOJOPOKHBIM TpaHCHOPTOM (B
3aKpBITBIX ~ TPAHCIOPTHBIX  CPEACTBAX), AaBHAIIMOHHBIM  TpaHCIOpTOM (B
000rpeBaeMbIX T€PMETU3UPOBAHHBIX OTCEKaX CAMOJIETOB), BOJHBIM TPAHCIIOPTOM (B
TptoMax cyAoB). TpaHCOpTUPOBaHUE JOHKHO OCYLIECTBIATHCA B COOTBETCTBUM C
MpaBUJIaMu MEPEBO30K, ACHCTBYIONIMMHU Ha KaXkJI0M BuJe TpaHcnopta. [lepeBo3ku
M0 JKEJE3HbIM JOpOoraM uepe3 pailoHbl C XOJOJHBIM KIMMAaTOM JIOJ>KHBI

OCYHICCTBIIATHCA TOJBKO B IICpHUOA C MapTa I10 HOH6pB.

BHUMAHMUE! Ilepea skcmiyaranued Bblaepxars H3nenue B
YIAKOBKe I10CJIe TPAHCIHOPTHPOBAHHMA B 3MMHee BpeMs roia B

TECYCHHUEC NBYX YaCOB B TENJIOM IMMOMCIECHHUH, a 3aTEM pacnnaKkoBaTh.
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9 Yruauzauus

9.11lpu  yrwmsanuu  M3genus  HEOOXOAWMMO  PYKOBOJCTBOBATHCS
tpeboBarmsimu  ['OCT P 55102-2012 «Pecypcocoepexxkenne. OOpareHue ¢
orxojamu. PykoBoacTBO o 6e30macHOMy cOOpY, XpaHEHHIO, TPAHCIIOPTUPOBAHUIO
1 pa30opke 0TpabOTaBIIETO IEKTPOTEXHHUECKOTO U AJIEKTPOHHOTO 000PYI0BaHHUS,

3a UCKITIOYEHUEM PTYThCOACPIKAIIUX YCTPOMCTB U IPHUOOPOBY.

Iloon. u oama

Bzam. une. Ne| Unue.Ne 0yon.

Iloon. u oama

HUne. Ne noou.

U3m

Jlucm

Ne doxym.

Tloon.

Jama

IO®KB.466531.007P>

Jlucm

55

Konuposan

Dopmam A4




