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Nepen ucnonb3oBaHnem

NMpenocTopo)XXHOCTU U peKoMeHaauumn

HOCTOpOHHVIe YacTnubl MOTYT npunannatb K BHyTpeHHel\/JI CTOPOHE KpbILleK (BOprF PE3NHOBOTO
yI'IJ'IOTHeHl/IFl) Mpn OTKPbLITUN NN 3aKPbITUWN KPbIWEK BMeCTax C 00/bLNM KONNYECTBOM necka, nblan n
4ap. Pe3yf|bTaTOM 3TOro MOXXeET CTaTb HapylwleHne BO,EI,OHeI'IpOHl/ILl,aeMbIXCBOI\;ICTB Mpwn 3aKpbITK KPblLEK
C npunannwmnmMm NOCTOPOHHNMKN YaCTLLaMW.

B cnyyae ecnv Ha BHYTPEHHKOK CTOPOHY KPbILWKW MAKM pa3béma MonasyT MHOPOAHbIE YacTULibl,
yAanute unx Cyxor 6e3BOpCOBOM TKaHb. PekomeHayeTca AOMONHUTENbHO obpaboTaTb pPe3nHKM
CUJIMKOHOBOW CMa3KOM.

Ecav Ha v3gennn nav BHyTpeHHe CTOPOHE KPbILKKW OCTAeTCA XMAKOCTb, HanpuMep, Kanam BoAbl,
COTpUTE €€ MATKOM CYyXOU TKaHbo. He OTKpbIBanTe 1 He 3aKpbiBalTe KpbILWKN BOAN3M BOAbI, MO BOAOW,
MOKPbIMU pyKaMu, UK, KOrAa CaMO YCTPOWCTBO BAAXKHOE. DTO MOXET NMPUBECTU K NOMafaHWIo BOAbI
BHYTPb.

V136eraiite CUAbHbIX YAApPOB MW BUOPaLWIA, He POHANTE U3JeNNe U ero YacTu, He CTYyUYMTe MO HEMY.
He noageprante nsaenne BO34eUCTBMIO CUIBHOIO AaBaeHUs (MOrpy>KeHue Ha rnybuHy cebiwe 15 m).

Tpeb6oBaHMA K YCZIOBUSIM 3KCIJTyaTalmm

Mpwn ycnoBum cobntogeHnsa TpeboBaHWM MO yxXo4y W TEXHUYECKOMY OB6Cay>XMBaHWIO,
nepeyncineHHblX B JaHHOM AOKYMEHTe, AaHHbIM Habop MoxeT paboTaTb Noj BOAOW Ha rnybuHe, He
npesblwatoulen 15 m.

TO He rapaHTUpPYyeT OTCYTCTBME MOBPEXAEHWNI, HEMCNPaBHOCTEN AW BOAOHENPOHNLIAEeMOCTb Npu
NOObIX YCNOBUSAX.

BoaoHeNpOHMLaeMOCTb He rapaHTUPYeTCA, eCNv U3aenme NoABEPrHeTCA yAapHOMY BO34ENCTBUIO
B pe3y/ibTaTe yAapa, najgenus n 1. 4. Ecam nsgenve 66110 nogBep>XeHo yAapHOMY BO3AENCTBUIO, CheayeT
obpatnTbCA 3a ero npoBepkoM (3a AONOAHUTENbHYtO nnaty) B komnanuto OO0  «LeHTp
POBOTOTEXHWNKM», UTODOLI yOeanTbCA B COXPaHEHWM €r0 BOAOHEMPOHNLLIQEMOCTH.

Ecan Ha nsaenme nonaget MotoLLee CPeACTBO, MblNIO, BPbI3r U3 rTopsivero MCTOYHMKa, 4obaBka ANs
BaHH, MacNo A/A 3arapa, CO/MHLE3aWMTHOE CPeACTBO, XMMUYeckMe BellectBa U T. 4., HEMeA/NeHHO
BbITPUTE U3ZENNE.

(DyHKLI,l/Iﬂ BOAOHEMNPOHNLAEMOCTN N34e/1nNA ,ﬂ,el\/’ICTByeT TOJIbKO B OTHOLUEHNIN I'IpeCHOl\/lI M



MOPCKOW BOZbI.

Ha ntobble HEeMCnpaBHOCTN, BbI3BaHHbIE HEMPaBW/IbHbIM MCMOJ/Ib3OBaHNEM WA HeCO6}'IFO,£I,eHl/IeM
npasuna akCnayataumn n3aeind nokynatesaem, rapaHTna pacnpoCcTpaHATbCA He 6y[|,eT.

He ocrtaBnanTe wusjenve Ha ANMTENbHOE BpeMA B MeCTax C O4YeHb HU3KOW TemnepaTypou
(HampuMep, Ha NbIKHbBIX KypopTax Man Ha HO/bLION BbICOTE) MAM B MeCTax, rae TeMnepaTtypa MOXeT
npeBbicnTe 40 °C (Hanpwumep, NOA APKUMW COAHEYHBbIMU JlydYaMu BHYTPU aBTOMOOWAA, PALOM C
HarpeBaTesbHbIMW MPUbOopamK, Ha KaTepe UV NAaXe U T. 4.), BOAOHENPOHNLIAEMOCTb U3AENNA MOXET
YXYALUTBCA.

JKcnsiyaTaumsa yCTpomMcrea noa BoAou

Vicnonb3ynte n3genve nog BoAOW Ha rnybuHe ao 15 M npu Temnepatype Boabl ot +4 °C no +40

°C

He ncnonb3ynte nsgenve Ha rnybuHe cebiwe 15 m.

He vncnonb3synte nsgenne B ropadein Bose ¢ temnepatypon soiwe 40 °C (B BaHHOW Wan ropayem
NCTOYHMKE).

He oTKpbIBainTe 1 He 3aKpbiBalTe KPbILLKW MO BOAOMN.

He noasepratite nsgenne yaapam noz BOLOW (xapakTepucTika BOAOHENPOHULAEMOCTU MOXET He
COXPaHNTbCA, U B U34eaMe NonajeT BOAA).



OoOLwune cBegeHuUs

Mepes paboTton ¢ Habopom HIghROV HeobxoaMMO O3HaKOMUTLCA C PYKOBOACTBOM MO

SKCnAayataunn, ocoboe BHUMaHMe, YAENAA NMpaBu1aM 6e3onacHoCTH.

Cbopka v 3amycky MOABOAHOrO anmapaTa Mo/ab30BaTenAMM B Bo3pacTe A0 18 neT fonyckaertca
TONbKO NOA4 HabaroaeHnem B3pocabix. [pu cbopke, OTBETCTBEHHbIN B3POCAbIM (NpenojaBaTesb,
HacTaBHWMK W T.M.) AOMXKEH HEMOCPeACTBEHHO obecneuvBaTb: He3omacHOe CoCToAHMe npubopOoB,
NHCTPYMEHTOB, paboumnx MecT n 060pyaoBaHMS.

3anyck MnOABOAHOrO anmnapata B BOZOEMax Kak MPUPOAHOro, TaK WM WMCKYCCTBEHHOrO
npoucxoxaenns (baccerHax) AOMKHbI MPOU3BOANTCA C COBMOAEHMEM MPaBWUA MOBEAEHUS U Mep
6e30nacHOCTN Ha BOZe. BO3MOXHOCTb 3amyckoB MOABOAHOIO annapaTta B KOHKPETHOM MecTe JOJIKHa
ObITb COrnacoBaHa C MpaBMAaMU  MUCMOAb30BaHWA pPeKpeaumoHHbIX 30H OTAbIXa, NpaBUaIamMu
akcnayaTaumm 6accerHoB, NM60 C APYrMMKU NpaBWaaMK COFNaCHO Ha3HaYeHW0 BOAHOIO O06bekTa Man

COOpPYXKeHus.



Ha3HauyeHune n o6nactb NpUuMeHeHus

Habop HighROV npeaHasHaueH and cbopku MOABOAHOrO amnnapaTta (HeobuTaemoro
TeneynpaBaseMoro MOABOAHOrO annapata). [1oABOAHbIM  annapaT, CobpaHHbIA K3
KOMMOHEHTOB Habopa npefHa3HauyeH AasS AEeMOHCTPALMOHHbIX, 0Opa3oBaTe/bHbIX U
COopeBHOBaTeNbHbIX Lenen. NogobHO n3aennsam, NPUMeEHSEMbIM B OKeaHorpadumm 1 oCBoeHUM
wenbda, - TeneynpaBasaeMbiM HeobuTaeMbiM MOABOAHbIM annapatam (THIA), HighROV ¢
MOMOLLBKO CODOCTBEHHbIX ABUMXUTENEN MOXET MNepeaBurateCA B BOAHOM Cpeae Hy>XXHbIM
obpas3om, MpPomn3BOAsS BWAEOCHEMKY MOABOAHbLIX OOBEKTOB U Y4acTKOB AHAa, W MepesaBaTb
BMAEOMOTOK Ha NysabT onepatopa. HighROV nomumo aABuxkuTenen MMeeT MaHUMNyasTop C
ABYMA CTerneHaMu cBO6OAblI, MPUBOAMMbLIA B JAEWCTBME JBYMS LWAroBbIMM MOTOpPaMu, C
MOMOLLBHO KOTOPOrO MOXHO BbINONHATE MaHUNYAALMW MOA BOLOW.



CocTaB KOHCTpPYKTOpa

NQ HavmeHoBaHWe 3n1eMeHTa Kon-Bo
1 [ynbT ynpasneHua 1
2 [>xonctmnk 1
3 YCTpPOWNCTBO BMAEO3axBaTa 1
4 Moaynb 60PTOBOV 31EKTPOHNKM 1
5 Aatunk rnybunHsbl 1
6 MeHeTpaTop kabenb-Tpoca 1
7 MNeHeTpaTop 14
8 3arnyuka neHetpartopa 6
9 ABvxuntenb noasoaHbIn ROV 6
10 Kamepa noaBosHasd NOBOPOTHaA 2
1 MaHWnynaTop NOABOAHbIM 1
12 MaTtepwvan And N3roToBJEHUA Pambl 3
13 MaTtepwan ANnd N3roTOBNEHWA MIaBy4eCcTu 2
14 KomnnekT ans n3rotoneHmnsa kabenb-tpoca 1
15 KomnnekT anda repmetmsaumm neHeTpaTopos 1
16 KomnnekT kpenexa 1
17 Cmaska cuamkoHoBas 1
18 OtkpbiToe MO nynbTa onepatopa 1
19 OtkpbiToe MO 610Ka 6OPTOBOM INEKTPOHMKM 1




TexHun4yeckue XapPaKTepUuCtTukmn

MynbT ynpaBneHus
— BHewHwme pa3mepsbl BnarosawmtHoro kerica (4 x LW x B), mm: 280 x 246 x 156
— BHyTpeHHWe pasmepsbl BarosawmtHoro kenca ([ x LW x B), mm: 260 x 200 x 143
— BxoaHoe HanpsaxeHune nctouHmka nutaHmsd, B: 220 (npw 50 w)
— BbIxoAHOE HanpsaXeHue UCTOUHKMKA NuTaHus, B: 12 (MOCTOAHHbIN TOK)
— MoLWHOCTb NCTOYHMKaA NuTaHus, BT: 200
— Tok npepoxpaHuTens Ha 6a1oke nutanusa, A: 30
— [lnactnHa n3 anrokoboHAa 419 3aKpenIeHnsa pa3bEMOB U
KNaBULL BbIKIHOUYEHWSA: eCTb
— [lnactmHa 13 antokoboHAa AN 3aKpenaeHns UCTOYHMKA
NUTaHWA, KOHTPOJIIEPA M MapLIpyTM3aTopa: ecTb
— Amnepmetp-BosibTMeTp: 100 B (50 A)
— KnaBuLn BbIKAHOUEHWMS MUTAHUA, LWIT.. 2
— [epMeTUYHbIV pa3bém ANd NOAKAKOUEHUS Kabens NuTaHua-ynpaBaeHusa: eCTb
— Pa3bém ana noakntoueHna 6ecnpoBOAHOIO afanTtepa AXONCTNKA: eCTb
— Kabenb nutanma 220 B, C13: ecTb
— Pa3bém RCA ans noaknroueHmnsa BHeWHero MOHMTopa, WrT.: 2
— Wi-Fi poytep, wrt.: 1

dxonctumk

Cnocob noakntoyeHms: NPOBOAHOM
NHTepdenc: USB
AnvHa kabenq, m: 1,2

Konnuectso ocen, Wwt.: 4

Tun gaTyrka NOBOPOTA: PE3NCTUBHbIN

YcTpoucTBO BMaeo3axBsaTa

Tun noaknroyeHms: USB

MakcmmanbHoe paspelueHune: 720x576

Pa3bémbl: USB 2.0, ayamo, BuAeo KOMNO3UTHbIN, S-Video

MpesHa3HauveHWe: oLMPPOBKA aHaNOroBbIX BUAEOCUTHANO0B

Moaynb 60pTOBOM 3NIE€KTPOHUKU
— Martepuan kopnyca Moayna 60PTOBOM 3N1EKTPOHWUKM:
aHOAMPOBAHHbIN aNtOMUHWNIA



— TabapuTHble pa3mMepsbl Kopnyca Moayas 6OpTOBOM 3nekTpoHUKK ([ x LU x
B), mm: 185 x 110 x 110

— KosnnuyecTBo 0TBEPCTUI B MEPBOW KpbILLKe MO BBOZ kabenew, wrT.: 8

- KonnuyecTBo 0TBEPCTMIN BTOPOW KpPbILLKE MOA BBOA kabenew, wr.: 4

— [lnaTa ¢ KOHTaKTHbIMW MAOLAAKAMU ANA KPbILWKK, WT.: 1

— [lnata ynpasneHunsa motopamu: Custom Shield HighROV

— KoHTtpoanep moaynsa 6optoBon 3nektpoHmku: Arduino Nano 33 10T

— Konunuectso koHBepTepos Video Balun, komnaekr.: 2

— Pa3bem RJ-45, wTt.: 2

— 9-0ceBOW fJaTUMK MONOXEHUA, LWIT.: 2

— YNNOTHUTENbHbIX KOJIel, pe3VHOBbLIX 88x2,5 MM, WT.: 2

OdaTymK rmyouHbl

— [nunHa, mm: 37

— [nametp oTBepcTUA A8 ycTaHOBKW, MM: 10

— WHrepodenc: 12C

- [lnanasoH nsmepsaembix rnybuH, m: 0-300

— [uranasoH pabounx temnepatyp, C: -20 - +85
— ToOYHOCTb, MM: +/- 2

— /[Anana3oH HanpsxeHun nutanus, B: 1,5 - 3,6

MNeHeTpaTOp KaGenb-Tpoca

— [nunHa, mm: 40

LdnameTtp otBepCcTNA AN yCTaHOBKK, MM: 20

AnnHa pe3bboBon yactu, Mm: 15

HanmeHblwn anametp BHyTpeHHero oteepctna, Mm: 10,5

BHYTpeHHMI AramMeTp Noj 3aanBKy repMetnkom, Mum: 20

KomnnekT: ravika M18 — 1 wT, ynnotHutenpHoe konbuo 19x2,5 mm — 1 wr.

MeHeTpaTop

— [nunHa, mm: 37

— [nameTtp oTBepcTUA 418 yCTaHOBKM, MM: 10

— [AnnHa pe3bboBoKr Yact, Mm: 25

— HanMeHbLW anameTp BHYTPEHHEro OTBEpPCTMA, MM: 6,6
— BHyTpeHHWI anameTp noj 3aiMBKY repMeTrkom, Mm: 12

- Macca, kr: 0,07

— KomnnekT: ravika — 1 WT, ynaoTHUTENbHbIE KOMbLA — 2 LUT.



3arnywka neHeTparopa

AnviHa, mm: 37

[nameTp otBepcTna Ana yctaHoBkK, Mm: 10
[nvHa pe3bboBoOM Yactu, MMm: 25
BHyTpeHHee oTBepcTMEe: OTCYTCTBYET
Macca, kr: 0,076

KomnnekT: ranka — 1 T, YNNOTHUTENbHbIE KO/NbLia — 2 WT.

Osuxuntenb noasoaHbIn ROV

Bec Ha Bo3ayxe, kr: 0,206

FabapuTHble pa3mepsl ([ x LU x B), m:0,100x0,083x0,072
[pebHOoM BUHT (anameTp), MM: 64

Tara B npaMoM HanpasaeHuu, krc: 1,5 (npwu 16 B)

Tara npw pesepce, krc: 1,3 (npw 16 B)

[nana3oH HanpsXeHnn nutaHund, B: ot 12 po 24
MakcmnmanbHbIM TOK noTpebaenuns, A: 16 A (npu 24 B)
3almTa OT KOPOTKOrO 3aMblKaHWA B ABuratene: Het
VHTepdenc cesazmn: PWM

Kamepa nogBogHas noBOpoOTHas

Bec Ha Bo3ayxe, kr: 0,275

FabapuTHble pa3mepsbl (Anametp x JavHa), mm: 60x90
Bo3mMOXHOCTb MOBOpOTa: eCTb

Yron noBoporTa, rpasychbl: 160

Yron ob630pa kamepsbl, rpasycbl: 72
Pa3pelueHme: 976 x 494
CBeTouyBCTBUTENBHOCTD, JTtokc: 0,01
NHTepdenc Bnaeo: analog

Pa3mep maTpuupl, aronm: 1/3

3aTBOpP: GUKCMPOBAHHbIM

MakcmmManbHas yactoTta kagpos B cek.: 30
dopmart BbIBOAA M306paxeHns: PAL
NHTepdeinc cepsonpusosa: PWM

MaHunynsaTop noaBoAHbIN

AnnHa, mm: 0,5
Pabouas rnybuna, m: 100 m
KonnuecTtBo cteneHen cBoboapl: 2
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— HanpsaxeHue nutanusa, B: 18

MaTepMan AnA N3roToBlyieHnA pambi

HavmeHoBaHWe: NOANITUNEH NNCTOBOM

TonwwmHa, mm: 10
— [lnoTHOCTb, Kr/M3: 940

Pasmepsbl (a1nHa x wupwHa), m: 0,66 x 0,46

MaTtepuan ansi N3rotoBneHus nyaBy4ecTun

— HanmeHoBaHMe: 3KCTpyANPOBaHHbLIM NEHONOANCTUPON

— [1noTHOCTb, Kr/M3: 35

— Pasmepsbl (4nHa X WnprHa x TonwmHa), Mm: 660 x 460 x 30

KomnnekT ana nsrotoBneHus Kkabenb-Tpoca

— Kabenb MeaHbI MHOTOXMIbHbIN B CUIMKOHOBOM 06010UKe YEPHOTO
LuBeTa ceyeHvem 3,3 KB.MM, M: 20

— Kabenb MeAHbI MHOTOXUbHBIA B CUIMKOHOBOM 06010UKe KPaCHOTO
LuBeTa ceyeHmem 3,3 KB.MM, M: 20

— Kabenb Butasa napa CAT 5e anametpom 6 mm, m: 20

— CeTka-onnéTka 3MemnHada koxa anametpom 10 mm, m: 20

— Bwaka Weipu WY24-11, wr.: 1

KomnnekT gns repmeTmnsaumm neHeTparopa

DNOKCUAHBIN ABYXKOMMOHEHTHbIM COCTaB (A — YépHaa cMona 1 B — KopmnuHeBbi

aMWH-OTBEPAUTEb)

KomnoHeHT A:

LiBeT: YEpPHbIN

Tun: BA3Kas XMAKOCTb

[NnoTtHocTh: 1600 kr/M” 3

Baskoctb: 2000 mlla*c
— Ob6bém, mn.: 200
KomnoHeHT B:

LlBeT: KopnuHeBbIi

Tun: XNAKOCTb
MnotHoCTk: 1100 kr/MA 3

Baskoctb: 50 mla*c
O61bém, ma.: 40
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KomMnnekT Kpenexa

— BwHT c nonykpyrnon ronoskor M5x16, wr.: 20
— Tamnka-bapawek M5, wT.: 10

- lavka M5, wr.: 10

— BuWHT notanHon M3x6, wr.: 8

— BuwHT ¢ noaykpyrnon ronoskont M3x8, wr.: 10
— BuHT ¢ nonykpyrnon ronoskoinn M3x10, wr.: 10
— BuHT ¢ nonykpyrnon ronoskoin M3x12, wr.: 30
— BuHT ¢ noaykpyrnon ronoskoin M3x16, wr.: 50
— BuHT ¢ noaykpyrnon ronoskoinn M3x20, wT.: 50
— BuHT ¢ nonykpyrnon ronoskonn M3x25, wt.: 30
— BWHT noanatnaeHoBbLIN C NONYKPYraon ronoskon M6x45, wr.:12
— [awka nonmatmneHosas M6, wrT., 12

— Wanba nnockasa ysennyeHHasa M6, wr.: 8

- [lanka M3, wrt.: 50

— CBWHLOBbIE Tpy3MKK, WT.: 8

CmMmaska cunumkoHoBas

MNpeaHasHaveHa ANA HAHECEHWA Ha PE3NHOBbIE YMJIOTHUTENbHbIE KO/bLIA
BogoctounkocTtb npun 3 rpaaycax Llenbcuns, u: 24

Macca B ynakoBke, r.: 5

MpenAatcTByeT 06pa3oBaHMO KOPPO3UM B MeCTE KOHTaKTa
[AnanasoH pabounx temnepatyp: ot -40 go +250 rpagycos Llenbcua

MporpammHoe obecneyeHne AOCTYMHO no CCblIKaMm Ha GitHub:
https://github.com/murproject/HighROV router instruction,
https://github.com/murproject/HighROV _firmware, https://github.com/murproject/RovUl

LLIab10HbI PackpOMKM MaTePUanoB ANs PaMbl U MAABYYECTM AOCTYMHbI MO CCbliKe Ha
GitHub:

https://github.com/murproject/HighROV CuttingPatterns

BHumaHue! Ana ynpaBneHusa THIMA Heo6xoaum nepcoHanbHbIM KOMNbIOTEP

(HoyTOYK) ¢ Wi-Fi ceteBon kapTon n USB nopTtamu, KOTOpbIN He BXOAUT B KOMMNJIEKT
NoCTaBKMW.
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Yka3aHua no coopke Habopa

MHCTpYKLIMSl Mo 3aJiIMBKe neHeTrpatopos

1. CHUMKUTEe OonNéTKy C kabend. Heobxoammo obecneuntb
JOCTAaTOUHbIM  3anmac  kabena  ANns  JajbHENwWer  nanku
3N1EKTPOHMKN MOCAE 3aNMBKM NEHETPATOPOB.

2. OwkypbTe Kpan onnétku kabens (MprmMepHo Ha 15 Mm) 1 obesx

3. Obe3xmpbTe BHYTPEHHIOKO YacTb NeHeTpaTopa

4. ObpaTtute BHUMaHWE C KakoOW CTOPOHblI HeobxoanMMoO OyaeT 3anvMBaTb repMmeTnk B
neHeTpaTtop. BctaBbTe kabenb B neHeTpaTop Tak, YTOObI LBETHbIE MPOBOAA TOPYaaM U3 Y3KOW
YacTM neHeTpaTopa. 3allkypeHHasd 4YacTb Kabens [AOKHA HAXOAMTCA B LUMPOKOW 4acTu
neHeTpartopa.



MecTo 3anmBKM repMeTnka

3akynopbTe Y3Kyto 4YacTb NMeHeTpaTopa TEPMOKIEEM As
NpeAoTBPaLLEHNS BbITEKAHWUS repMeT1Ka A0 ero 3aTBepAeHms




5. CmewwanTe KOMMOHeHTbI A 1 B B nponopumn 5:1 no macce v TwaTenbHO nepemeLlante
B TeueHue 5 MuHyT. Bpems pabotbl npu 25 rpaaycax Llenbcusa: 30 muHyT. Janee ¢ noMoLbio
Wwnpuua 3anente repMeTMk B neHeTpatop. [Npu Temnepatype 25 rpaaycos Llenbcua Bpems
3atBepeBaHuna repmetrka coctasaset or 10 4o 24 4acoB, MO3TOMY Ha MPOTAXEHUW 3TOrO

nepunoja BpeMeHn HeoHbXoAMMO OCTaBUTb MEHETPATOP LLUMPOKOW CTOPOHOW BBEPX.

BHumaHue! Yem xonoaHee repmeTvK, TeM  AOJblle  MNPOUCXOAUT  ero
oTBepAeBaHue. [lpu paboTte B MomeLlLleHWK, Temnepatypa B KOTOPoM Huxe +20 °C,
pekoMeHayeTca noforpeTb KOMNoHeHT A o +40-50 °C ana aydliero cxsatbliBaHUA.



MOHTaX /1IEKTPOHUKM

BHumMaHue! Bce AoerCcTBUS C NpOBOAaMM BbIMOJIHAKOTCA NOC/ie 3aJIMBKU

repMeTUKOM NeHEeTPaToOpPOB U ero NoJIHOro 3acrbiBaHusA!

BAOK 31eKTPOHWKIN COAEPXUT 2 MAaTbl: OCHOBHYHO MAATy W NAaTy MOAE3HOWN Harpy3KU.

OcHoBHas nnaTta HighROV

OcHoBHad naata CoOCTOUT U3 CeAYOLWMX PAa3beMOB Y MUKPOCXEM:

Pa3bem ans Bnaeo mn3 kabenb-Tpoca

Pasbem ans LAN 13 kabenb-Tpoca

Pa3bem nutaHma n3 kabenb-Tpoca

Pa3beMbl AN NOAKAKOYEHMA MOTOPOB

Pasbem AnA NOAKNFOUYEHWNA NAATbl C MOAE3HOW Harpy3kou

. Arduino Nano 33 10T

. LAN apaviBep ans MukpokoHTpoanepa (Ha 6ase W5500)

. PWM apaviBep ana MukpokoHTpoanepa (Ha 6aze PCA9685)

. lpaiiBep KOANEKTOPHbIX MOTOPOB MaHunyasTopa (Ha 6aze A4950)
DC-DC npeobpazoatens 12B-5B
N3onmpoBaHHbin DC-DC npeobpasosatens 12B-12B
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Mnarta nonesHoi Harpy3sku HighROV

[Mnata NONE3HOW Harpy3kmn COCTOUT U3 CAeAyHOLLMX Pa3beMOB:

1. Pasbem Ans NOAKNHOUEHNS MONE3HOW Harpy3ku

2. Pasbem ansa NoAKNHOUEHNS MaHUMYAATOPA

3. Pa3beM Ans NOAKAOUYEHWS Kamepbl

4. Pa3beM 418 NOAKIKOUYEHUA Kamepbl

5. Pa3bem ana nogkatouenusa wnenda AN COeAMHEHUA C OCHOBHOM NiaToM




M pedgnaraemMan nocneaoBaTe/ibHOCTb 3INEKTPOMOHTaXa

1. TMpunasite cnnosol kabenb oT kabenb-Tpoca k pasbemy XT30
1. KpacHbii = VIN
2. YepHbinn — GND

2. Oboxmute nam npunaante npososa LAN o1 kabenb-Tpoca k pasbemy JST
1,25mm 4pin.

Ana obxumkm pasbemoB JST 1,25mm 4pin pekoMeHAyeM MCNOAb30BaTb MafNbHUK C
TOHKUM >XanoM nan kpumnep IWISS SN-28B

1. beno-opaHxeBbIi — RX-
2. OpaHxeBbit — RX+
3. beno-3eneHbit — TX-
4. 3eneHbln — TX+
Pa3metka (RX-, RX+, TX-, TX+) HaHeceHa Ha naarte.

3. Oboxmute nam npunaante nposoga Video ot kabenb-Tpoca K pasvemy JST
1,25mm 4pin.
1. beno-cuHum — AV1
2. CuHunm — GND_AV



3. beno-kopuuHeBbin — AV2
4. KopwuuHesbln — GND_AV
Pa3metka (AV1, GND_AV, AV2, GND_AV) HaHeceHa Ha nnaTe.

O6xxaTble nposoga LAN b Video

4. TlpunaanTe NpoBoAa ABMXMUTENEN K pazbemam MR30
1. Xentbit —PWM
2. KpacHbin — + (12V)
3. YepHbin — - (GND)

Pa3smetka (PWM, 12V, GND) HaHeceHa Ha nnaTe.

5. [lpukpennTte OCHOBHYHO NJ1aTy K LWaccu



OcHoBHasA naaTta Co BCTABAEHHbIMMU pasbemMamMm

6. 3akpenuTe naaTy NONE3HOM Harpy3ku Ha 3a4HHOHO KPbILKY 610Ka 31EKTPOHMKM (TaMm,
rae 8 otBepctnii M10 aAnd neHeTpaTopoB)

7. OboXMUTE UAM MpUNasanTe NPOBOAA ABYXCTEMEHHOrO MaHUMyAATOpa K pasbemy JST
XH 2,54mm 4pin no cxeme:
1. KpacHbin — M2A
2. YepHbin — M2B
3. benvii — M1A
4. CvHum — M1B
Pasmetka (M2A, M2B, M1A, M1B) HaHeceHa Ha nnarte.

8. Oboxmute nam npunaantTe NPOBOAa ABYX MOBOPOTHbIX Kamep kK pa3bemy JST XH
2,54mm 6pin no cxeme:
1. OkpaH npososa — GND_AV



Benbii — AV
CuHnm — 12V_AV
3eneHblin — PWM
KpacHbin — 5V
6. YephHbin — GND
Pa3smetka (GND_AV, AV, 12V_AV, PWM, 5V, GND) HaHeceHa Ha nnaTe.

vk W

9. CoeauHuTe WnendoM OCHOBHYHO MAaTy 1 NaaTy Ppa3bemMoB.
Mpu coeanHeHun wnendom o603HaveHmsa (Uncna) Ha ogHon nnate AOJIXKHbI coBnagath ¢

0603HayeHnsMK Apyron naate.

10.MpunaainTe Kk OTBeTHOM YacTh kabena THITA pa3bem Ans NOAKNOUYEHWS annapaTta K
NyAbTy yrNpaBieHN .

Cxema pasbema

1 - He nasetcsa

2 — YepHbln cnnosoin nposog (GND)
3 — KpacHbin cnnosoi nposog (12B)
4 — AV2(beno-kopunyHeBbIi)

5 - AV_GND (CnHwun)

6 — AV1(beno-cnHumi)

7 —RX+ (beno-opaHxeBblin)

8 —RX-(OpaHxxeBblii)

9 — TX+(beno-3eneHbli)

10 — AV_GND (KopunuHeBbIi1)

11 — TX-(3eneHbin)



NMporpammHoe obecneueHne HighROV

Firmware
NcxoaHbin  koa ROV firmware  pgoctymeH B peno3vTopuM MO CCbIIKE:
https://aithub.com/murproject/rov firmware

1. O6uwee onucaHue MO

MNporpammHoe obecneuerne “ROV firmware” npusBaHoO obecneunTb AerknMin U MaaBHbIN
BXOJ, B MpOrpaMMm1poOBaHme TeneynpasaseMblx HeobMTaeMbIX MOABOAHbIX annapaToB Ha Hasze
KOHcTpykTOpOoB HighROV.

MO coaepXuT MUHUMaNbHYHO MOAAEPXKKY MOAyNen, ncnonbdyembix B HighROV.

2. O6uwee onucaHue moodenu ucnoaHeHus (workflow)

Bca paboTa annmapaTta MHKaNCyAMpoOBaHa B knacce Rov. TOT knacc opraHunsyeTt npréma-
nepeaavy coobuieHmamm ¢ RovGUI. CuntbiBaeT NnokasaHua C AaTYMKOB, YNPaBaseT MOTOpamuy,
N MONE3HOWM Harpy3Kow.

O606LeHHbIN anropmutMm paboTsl MO:

— [Mpnem coobuierHns ot RovGUI, pacnakoBka COObLLEHNSA B COOTBETCTBYHOLLYHO
CTPYKTYpy, onuncaHHyto B “RovDataTypes.h”.

— O6HoBIEHME CEHCOPOB

— O6HoBNeHWe TeneMeTpuy annaparta

— YnpaBneHue TAroBbIMU ABUMXUTENAMM, PACUHET PEryNATOPOB U3 NOCAeLHEN
nHdopmaymm ot RovGUIn obHoBNeHHOW TeneMeTpun annaparTa.

— Ob6HoBNEHME TENEMETPUN ABUXKUTENEN

— YnpaBaeHVe NONE3HOM Harpy3Kou Ncxoaa 13 nocnegHen nHbopmaumm, NpUHATON OT
RovGUI.

— Ob6HoBNEHME TeNEMETPUN MONE3HOW Harpy3Ku.

— Ortnpagka Tenemetpmnun B RovGUI.


https://github.com/murproject/rov_firmware

3. Auazpamma knaccoe UML

3.1 Obuwaa cxema UML

AmpermeterSensor IMUSensor ManipulatorPayload
m_pin D m_valxX
mamp Sensor gccsaw m_valY
w =
AmpermeterSensor() Sensor() M:;R:w !‘A.anlpulatorpayload()
~AmpermeterSensor() init() init()
init > L et update()
. te() Pressure
i commit()
update() commit) V\ e _
commit() update_int() = ~ManipulatorPayload()
~Sensor() packetDecode()
updateEuler()
[SENSORS/SIZE] | m_sensors  |IMUSensor()
VoltmeterSensor init()
m_pin update()
m_voltage commit()
VoltmeterSensor() Depthsensor getPitch()
~VoltmeterSensor() DepthSensor() getRoll() PayloadTool
) ~DepthSensor() ge&Yaw.( ) PayloadTool()
update() init() update_int() init()
commit(}) updﬂte() update()
Commi) commit()
getDepth() ~PayloadTool()
<<struct>>
RovTelimetry [PAYLOAD_SIZE] / m_tools
depth
pitch
oM SensorsContainer
roll Payload System
regulatorsFeedback SensorsContainer()
manipulatorAngle ~SensorsContainer() !’a?yloadSystem()
manipulatorState m_telimetry init() init()
toRovTelemetryMsg() RovDataStore | |sensorsupdate() update()
dataCommit() COmR()
RovDataStore()
~RovDataStore() | |MUupdate()
setTelimetry()
getTelimetry() m_dataStore
getTelimetry()

setControl()
getControl()
getControl(})

[VERTICAL_THRUSTER_SIZE]
[HORIZONTAL_THRUSTER_SIZE]

Motor
m_left
m_right
m_axisX | [}otor()
m_axisY ” | init()
setPower()
~Motor()
setPin()

hvd
MotorBase

m_coef

MotorBase()

~MotorBase()

setPower()

setProportionalCoeff()

[

Thruster

m_control_pin
m_out

Thruster()
init()
~Thruster()
setPower()

m_vertical
\_horizontal

ThrusterControlSystem

<<struct=>
RovControl
Regulator m_control axisX
m_disaredParams axisY
Regulator() HPilotRegulator a7
setParams() —] HPilotRegulator() axisW
calculate() calculate() manipulatorRotation
~Regulator() ~HPilotRegulator() manipulatorOpenClose
regulators
desiredDepth
fromRovControlMsg()
VPilotRegulator fromErrorToString()
AutoDepthRegulator VPilotRegulator()
T previos. depth calculate()
— ~\/PilotRegulator()
AutoDepthRegulator()
calculate()
~AutoDepthRegulator()

Rov() ThrusterControlSystem()
~Rov() OM; init()
init() update()
run() commit()
serial3Event() ~ThrusterControlSystem()
getHorizontal()
; . getVertical()
m_connection
UdpConnection

m_mac

m_self_ip

m_remote_ip

m_self_port

m_remote_port

m_udp

m_size_last_msg

parsePayload()

UdpConnection()

init()

existRecvMsg()

recvControlFromPayload()

sendRovTelemetry()




3.2 Cxembl MoacucTemM

3.2.1 Cxema Poboma

RovDataStore
PayloadSystem RovDataStore()

~RovDataStore()
PayloadSystem{) setTelimetry()
init{) getTelimetry()
update() getTelimetry()
commit(} setControl()
~PayloadSystem() getControl()

 payloads getControl(}

m_dataStore

ThrusterControlSystem

ThrusterControlSystem() Row SensorsContainer
init(y SensorsContainer()
update(} m_thrusterSystem AL m_sensors | ~SensorsContainer()
commit() R ——|{-Rov() ‘a > init()
~ThrusterControlSystem() init(h sensorslpdate()
getHorizontal() run(y dataCommit(}
getwertical) EE AR IMUupdate(}

m_connection

UdpConnection
m_mac
m_self_ip
m_remote_ip
m_self_port
m_remote_port
m_udp
m_size_last_msg

parsePayload()
UdpConnection()

init(}

existRecvMsgl()
recvControlFromPaylead()
=sendRovTelemetry()




3.2.2 Cxema SensorsContainer

DepthSensor
DepthSensor() AmpermeterSensor
~DepthSensor() m_pin
init() m_amp
update() AmpermeterSensor)
commit() ~AmpermeterSensor()
getDepth() init(}y
update()
IMUSensor commit(}
Ix
AccRaw
SR SensorsContainer
MagRaw Sensor
Eular SensorsContainer()
Pressure _SETHS'DF(} ~3ensorsContainer()
m_isUpdated initi) m_sensors initf)
packetDecode() —-—-—'—'—'_‘—'_'_b ﬁmdar:% [SENSORS_SIFE] SBHSDFSU?UETEE)
updateEuler(} update. int() dataCommit(}
IMUSensor() ~Sen5|;r(]| IMUupdate()
init(}
update()
commit(}
getPitch()
getRoll()
33:‘;;?:“} 1hl"-:ztIt.m«%t\er.':'vvs:n:mtr
m_pin
m_volage
VoltmeterSensor()
~WotmeterSenzor()
init(}
update()
commit(}




3.2.3 Cxema Thruster Control System

Thruster
- MotorBasze

m_control_pin

m_out m_coef

Thruster() _D MotorBase()

init(} ~MotorBase()

~Thruster(} setPowery)

=etPower(} setProportionalCoeff()

[WERTICAL_THRUSTER_SIZE] m_wertical
[HOREFOMTAL_THRUSTER_SIFE] % m_horizontal
Motor

ThrusterControlSystem m_left
ThrusterControlSystem() m_right
init(} Motor()
update() init(}
commit(} setPower()
~ThrusterControlSystem() ~Motor(}
getHorizontal() setPing)
get\ertical(y

3.2.4 Cxema PayloadSystem

4. OnucaHue Kaaccoe
4.1 Knacc Rov

4.1.1 OnucaHue
Knacc Rov nHkancynmpyet cebe Bcto paboty THIA, coaepxut B cebe BCe NOACUCTEMbI W
ynpaBaseT nMu.

loacmncTemst:

1. Moacnctema ynpasaeHna ABUXNTENAMM

2. NMoacncrema ynpasieHna CEHCOpPamMu

3. Noacwnctema ynpasieHmnsa CEHCOpamMm

4. MNoacncrtema ynpasneHna coegmHeHmnem ¢ RovUl
5. MNoacncrema XxpaHeHWA AaHHbIX

4.1.2  OcHoBHble hyHKUUU

void init() — dyHKuMA BbI3bIBArOLLAA MHULMANN3ALMIO BCEX MOACUCTEM.
void run() — dyHKLMA Bbi3biBatoLLLaa paboTy BCeX NOACUCTEM.

Knacc 3aBUCUT OT BCEX BbllLENEepPeUYMNCAEHHbIX MOACUCTEM.



4.2  Knacc UdpConnection

4.2.1 OnucaHue
Knacc wuHkancynmpyet BCHO KOMMyHukaumto ¢ RovUI. TlapcuHr npuém u otnpaska
COODBLLEHNI, COXPaHEHME B CUCTEMY XPAHEHWSA AAHHbIX.

4.2.2  OcHOBHble hyHKUUU

void init() — dyHKUMA MHMLMaAM3auMM NOACUCTEMBI.

bool existRecvMsg() — pyHKLMA NPOBEPAIOLLAA HAa HaMUYME HOBOTO COOBLLIEHMA.

bool recvControlFromPayload(RovControl&out) — dyHkUMA NpuHMMaKoWas HOBOEe
cooblleHne 1 pacnakoBbIBaeT ero B cTpykTypy RovControl.

void sendRovTelemetry(RovTelimetry&telemetry) — dyHkuma otnpasaaeT B RovUl gaHHble
xpaHaLLeeca B ob6bekTe RovTelimetry.

4.3 Knacc ThrusterControlSystem

4.3.1 OnucaHue

Knacc mHkancynupyet B cebe paboTy aABMXUTenel. YnpasaseT MOTOpaMM pPacyeTom
PErynaTopoB mcxoas u3 nepegaHHonm w3 RovUl aaHHbIX, Tak >Xe, COXpaHAeT HeKOTOPYHO
0bpaTHytO CBA3b B CUCTEMY XpaHEeHUA AaHHbIX.

4.3.2 OCHoOBHble (pyHKUUU
void init() — &yHKUMA MHMUMANM3ALMM  CUCTEMbI, WM BCEX MOTOPOB, Hanpumep,

MHULUManm3auma Servo Ang MOTOPOB U T.A4.

void update(const RovDataStore&store ) — pyHKUMSA OOHOBAEHMSA TATM Ha MOTOPAX, B Hel
MNPOUCXOANT pacyeT PeryasaTopoB A8 aBTOMaTUYECKUX PEXVMOB.

void commit(RovDataStore&store ) — dyHKUMA coOxpaHeHMs 0bpaTHOM CBA3M Ha CUCTEMY
XpaHeHWA TenemMeTpumn, and otnpaskm B RovUlI.

4.4 Knacc PayloadSystem

4.4.1 OnucaHue

Knacc nHkancynmpyet B cebe paboTy CO BCeN MONE3HOM HArpy3kom annapaTa, ynpaBiaeHusa
MaHWMNYASTOPOM, MOBOPOTHOM KaMepou M T.4. XPaHUT BCE 3aperncTpupoBaHHble B cebe
PayloadTool n ynpasnset umu. Bce 06bekTbl NoNe3HOM Harpysku AOKHbI 6bITb YHaCcAe40BaHb!
oT knacca PayloadTool ana obecneueHna noaMMopdHOro noseaeHna o6BbEKTOB. YNpaBaeHWa
0b6bekTaMm NPOMCXOANT BbI3OBOM MeTOoAa OOHOBAEHMA (3anMnCK B YCTPOMCTBO), U COXPaHEHNS
(3aMmcK N3yCcTPOMNCTBa).

4.4.2  OcHOoBHble hyHKUUU
void init() — uMHWUMaNM3auMA MNOACUCTEMbI M BCEX 3aPErncTPUPOBAHHbLIX YCTPOMWCTB
MONIE3HOM Harpy3ku.



void update(const RovDataStore&store ) — ob6bHOBNeHMe (3ammMcb) BO  BCe
3aperncTpmMpoBaHHbIe YCTPOMCTBA NMOAE3HOM Harpy3Ku.

void commit(RovDataStore&store ) — coxpaHeHue (YTeHVE) N3 BCeX 3aperncTpmpoOBaHHbIX
YCTPOWCTB MONIE3HON Harpy3kun B CUCTEMY XPaHEHMA AAHHbIX.

4.5 Knacc SensorContainer

4.5.1 OnucaHue

Knacc nHkancyampyet B cebe paboTy MOAKAHOUEHHbIX CEHCOPOB (HaBUTALMOHHO-
NUAOTaXHbIN). XpaHWT B cebe BCe 3aperncTtpMpoBaHHble B KOHCTPYKTOpe Sensor u
ynpasaseT nMu. Bce 06bekTbl CEHCOPOB A0MXKHbI ObITb YHacAeAOBaHbl OT Kiacca Sensor,
Ans  obecneyeHns NOAMMOPOHOro MnoBeAeHWA OObeKTOB. YnpaBneHue obbekTamu
NPOUCXOANT BbI3OBOM MeTOoZa OOHOBAEHMA (OOHOBAEHWE AAHHbIX Ha BCEX AaTuuKax) U
COXpaHeHMA NX B CUCTEMY XPaHEeHWA JAaHHbIX.

4.5.2 OcHosHbIe hyHKYUU

void init() — dyHKUMA MHULMANM3ALNN CUCTEMBI, N BCEX AATUMNKOB.

void sensorsUpdate() — pyHKUMA OOHOBAEHNA AATUMKOB.

void dataCommit(RovTelimetry&tel ) — dyHKLUMA cOXxpaHeHWA AaHHbIX U3 AATUYMKOB.

4.6 Knacc Sensor

4.6.1 OnucaHue
Knacc asnaetca nHtepdercom BCEX KNACCOB, MHKAMNCYNNPYHOLWLMX PaboTy BHELUHUX
[aTUMKOB, KOTOpPbIE YNPaBAAOTCA, B CyLLHOCTH, SensorContainer.

4.6.2 OcHOBHbIe hyHKUUU

virtual void init() = 0 — nHTepdenc GyHKLUMM MHULMaANU3aLMK JaTyumka. B peanmnsaymm
bYHKUMK, HEOBXOANMMO KOPPEKTHO MHULIMANM3MPOBATL AaTUMK.

virtual void update() = 0 — nHTepdenc dyHKuMmn obHOBNEHMA AaTumKa. B peann3saumm
bYHKUMK, HEOBXOANMO KOPPEKTHO OBHOBAATL AaHHbIE AaTyKKa.

virtual void commit(RovTelimetry&tel ) = 0 — nHTepdbenc byHKUMM coxpaHeHus
AaHHbIX AaTyuvka. B peanmsaumm GyHKUMM, HEODXOAMMO KOPPEKTHO COXPaHWTb AaHHble
AaTynKa B TeNemMeTpuIo annapara.

MNpumepbl peannsaumm MHTepHENCcoB, MNPOUANOCTPUPOBAHbI B KOZE K/1acCoB
IMUSensor, DepthSensor, AmmetrSensor, VoltmeterSensor.



4.7 Knacc PayloadTool

4.7.1 OnucaHue

Knacc aBnaetca nHTepdencom BCeX KIaccoB, MHKaMNCYyIMPYHOLWMX paboTy yCTPOMCTB
MONE3HOM Harpysku, TakMx Kak MOBOPOTHblE KaMepbl, MaHWNyaaTop U T.4. KOTOpble
ynpaBaatoTcs, B CywHocTu, PayloadSystem.

4.7.2 OcHOBHble hyHKYUU

virtual voidinit) = 0 — uHTepdenc OyHKUMM MHULMAAM3aLMKM yCTponcTBa. B
peanvsaumm GyHKLMY, HEOBXOAMMO KOPPEKTHO NHULIMAAN3NPOBATb YCTPOMUCTBO.

virtual void update(const RovDataStore&store ) = 0 — wnHTepdenc oyHkuMM
obHoBNEeHVA ycTpoKcTBa. B peanmsaumm PyHKUMKM, HEODOXOAMMO KOPPEKTHO OOHOBUTH
YCTPOUCTBO NCXOAA M3 YNPaBAAEMbIX 3HAUEHWN.

virtual void commit(RovDataStore&store ) = 0 — nHTepdenc dyHKLMM COXpaHeHMs
AaHHbIX yCcTpolcTBa. B peanuzaumm  GyHKUMKM, HEOOXOAMMO KOPPEKTHO COXPaHUTb
0bpaTHyto CBA3b YCTPOWCTBA.

Mpumepbl peanv3aumm WHTEPdENCOB, MPOUANOCTPUPOBAHbI B KOZE K/1acCOB
RotaryCamera, ManipulatorTool.

5. ®daiin RovMagics.h.

dann coaep>XUT KOHCTaHTbl ANA KOHGUrypaumm gpio Ans BCeX YCTPOWCTB BBOAA-
BbiBOAa. CoaepXUT cneumdunyHble KOHCTaHTbl HeobxoamMble Ana paboTbl 06bekToB. B
darne cogepxkartcs, KONMYECTBO BEPTUKANbHbIX M TOPU3OHTaNbHbIX MOTOPOB, KOMYECTBO
AATUMKOB M YCTPOWCTB MONE3HOW Harpy3ku, HEOBXOAMMBIX ANA KOPPEKTHOrO BblAENEHUS
naMaT Ana obbekToB.

6. 3asucumocmu

Huxke nepeyncneH cnmcok Bcex Heobxoanmbix bubanoTek:

1. Servo

2. Ethernet
3. Wire

4. SPI



ROV UI (User Interface)
NcxoaHbii koa nynbta onepatopa HighROV poctyneH B peno3nTopum no CCblike:
https://github.com/murproject/RovUl

Huxe npuBeseHO onucaHue nporpaMMHoOro obecneveHuns. [laHHoOe nporpaMMHoe
obecneyeHre MO3MLMOHUPYETCA KakK OTMpaBHas Touyka ANA HanucaHwmsa csoero O nynbTa
onepatopa HighROV. lanHoe MO 3aBUCKUT OT:

o Qt 5.6+ (core gui network multimedia multimediawidgets).
o C++ 11

o SFML 2.4.1 (B peno3utopmn Haxoaatcsa cobpaHHble buHapHukn ana Windows MinGW
5.3).

BHumaHue! PaboTocnocobHOCTL NynbTa onepatopa npoBepssiacb TONbLKO noA
Windows 10!

OCHOBHbIe 31eMmeHTbl UHTepdeiica

ﬂyﬂbT onepartopa CoCTonNT U3 cnedyrolnx 31EMEHTOB!

- MeHto, ¢ MOMOLBbHO KOTOPOro Bbl MOXETeE HayaTb/OCTAHOBUTbL 3axBaT
|/|3o6pa>KeH|/||7| C KamMepbl, HacTpoOnTb OCUM N KHOMKWN r£I,>KOl\/JlCTl/IKE:], BKJIFOUNTb WU
OTK/IOUNTb BOKOBbIE BN AXKETbI.

- LLeHTpaﬂbeIVI BNAXET, Ha KOTOPOM BbIBOANTCA V1306pa>KeHl/|F| C KaMepbl ¥
ocyecTBnAaeTcAd Bb|60p NCTOYHWKa KapTUHKN.

— [1ATb BOKOBbIX BUAXKETOB: BUAXET TENEMETPUU, BUAXKET C MHOOPMALMOHHbBIMMU
cooblleHnsamn (Ha Hero nepeonpegeneH BbiBoa ¢ qDebug, glnfo, gWarning), Buaxet
OrpaHUYeHus TATM Ha ABVXKUTENWN, BUAXET YMpaBAeHUA peryaatopamm n BUAXKET
NOrMPOBaHUA.

Kamepa Hacrpoiikn

TenemeTpua

BnbTMeTp: -

WHbopMaLwa

- OBHOBUTE

OrpaHn4MTEND TAMK

® 100

CoXpaHuTe nor



https://github.com/murproject/RovUI

MoakntouyeHue

MyneT aBTOMatnyeckn nonydaetr UDP  patarpammbl Ha nopt 3010 w
OoTnpaBnseT  naker C  KOMaHaamu  ynpasnaeHna  Ha  192.168.1.5:3020
(RovUdpConnection). C dopmatomMm naketoB Bbl MoOxeTe 03HakoMUTbCA B daine

RovDataTypes.hpp.

SN1eMeHTbl ynpaBJ/ieHUs

MeHro

B MeHro pacnonoxeHo Tpyn nogMeHto: Kamepa, Hactponku n Bua. MeHto kamepa
MCMONb3yeTCa A1a 3aMnycka U OCTAaHOBKW 3axBaTa M306paxkeHWin ¢ kamepsbl. B MeHto BuA
Bbl MOXeTe HacTpouTb MapamMeTpbl OTOOpaKeHUs BUAXETOB. B MEHHO HAcTpOMKKM Bbl
MO>XeTe Bbl3BaTb AMANOrOBble OKHA ANA NepeHa3HayeHua ocen AXKOUCTMKA U nojaym
OTNIAA0UYHOM TAMN Ha ABUXUTENN.

Buaxxet Tenemetpum
JaHHBIN BUAXKET CNYXUT ANA oTobpaxeHus TeneMetpumn, noaydaemon ¢ ROV,

BuaxxeT ¢ MHPOPMALMOHHOM KOHCOJbHO

[aHHbIA BUAXET NpeiHa3HayeH Ana BbiBOAA MHOOPMaLMOHHBIX cOobLeHnin. Ha
Hero nepeonpegeneH BbiBog ¢ qDebug, glnfo, gWarning.

BuaxeT orpaHnyeHmnsa tarm

[aHHbIA BUAXKET npesHa3HaueH ANnd TOro, YToObl OrPaHWNUYUTL MakKCMMabHbIN
YPOBEHb TArM, NOAABAEMbIN Ha ABUXMUTENM BO BPEMS BbINMOAHEHWA MaHUMYNALMOHHbIX
3a4au.

Buaxet perynaropos
[aHHbIM  BUAXET npefHa3HadeH Ana ynpaBaeHWsa (BKIHOUYEHWA/BbIKAHOYEHMA
PErynaTopos).

Buaxet nornmposaHua

[aHHbIn  BUAXET npejHasHayeH A/1A  COXPaHeHMA  [aHHbIX — TenemeTpuu,
noayyaemMoWn € annapata, M nocaefyrowmm coxpaHeHnem B CSV dann. [na Hauvana
NOTUPOBaHMA HEOBXOAMMO HaxaTb Ha KHomky "HauyaTb 3anuce". [ns ocTtaHOBKM
"OCTaHOBUTb 3aNnUCb", Ana coxpaHeHusa "CoxpaHuTb aor".


https://github.com/murproject/RovUI/blob/master/src/RovUdpConnection.cpp
https://github.com/murproject/RovUI/blob/master/src/RovDataTypes.hpp

Hactpoika Wi-Fi poyTepa B nynbTe ynpaB/ieHus

B cocTaBe nynbTa ynpaBneHUs UMEETCS PoyTep, KOTopbin pa3aaéT Wi-Fi ceTb ans
noakntoyeHns K Hemy MK ¢ ROV UI. Yepes kabenb K poyTepy noak/Ito4aeTcs OCHOBHAs nnata
Moaynst 60pTOBOM 3NEKTPOHUKMN.

BbicTpas HacTpoika
MNoaknoyaeM poyTep K KoMnbloTepy Yepe3 Ethernet-kabenb. 3axoamm B naHens no IP:
192.168.1.1. [pn NepBOM BKJIIOYEHMM poyTepa OyaeT npeano)xeHa bbiCTpas HaCTpoMKa CETW.
HeobxoamMo 3agatb napameTpsbl:
« Mode: Access Point (TOYKa AoCTyna)
« SSID: HighROV (Ha3BaHue ceTwn),
« Password: robocenter (Naposnb ceTu),
« Admin password: robocenter (Naposb poyTtepa).
Ecnn 6bicTpas HacTpolika He 6blna NpeanoXeHa, TO 3TM NapaMeTpbl HY)KHO yKa3aTb B
pasgene Wireless.

Hacrtpoiika B3anmoaencrteua c ROV Ul

Wi-Fi 6yaeT pa3naBaTbCsi, HO ANs KOPPEKTHOW paboTbl annapaTta ¢ ROV UI HyxHO Takxe
HacTpouTb napameTpbl IP-agpecoB. [leno B TOM, YTO annapaTy COOTBETCTBYET OnpeAesieHHbIN
IP, 1 TenemeTpua C ynpaBneHWEM TaKXXe NPUBA3aHbl K onpeaenéHHomy agpecy. HyxHo Bcé
HacTpouTb TakuM 06pa3oM, 4ToObl KOMMbIOTEP MOMy4Yan agpec 192.168.1.4, B TO BpeMs Kak
annapaT Ao/mKeH 6blTb NpMBS3aH K aapecy 192.168.1.5.

B naHenu ynpaBneHus poytepa nepentn B pasaen Network / LAN Settings.

Ha cKpuHLIOTE MoKasaHbl 3TafioHHbIE HACTPOWKKM, OTAENbHO BblAENEHO TO, YTO TpebyeT
0cob0ro BHMMaHUS:

Quick Setup

DHCP Server

IP Version: @ Pvd @ IPVE

MAC 1 D8

IP Ad

System Tools Subnet Mask:

@ DHCP Relay

The default

Default Ga
Default Domain:

Primary

o IP Address: 192.168.1.1 - agpec poyTepa,
e DHCP: ON; DHCP Server - BK/IIOYMTb aBTOMaTM4yeckoe pacnpeaenenue IP-agpecos,



o IP Address Pool: 192.168.1.4 - 192.168.1.10 - AManas3oH aApecoB, B Npeaenax KoToporo 6yayT

npuceameaTbcsa IP-agpeca. MepebiM 6yaeT npucsoeH 192.168.1.4, 4To COOTBETCTBYET
KOMMbOTEPY Mosib3oBaTens. Annapaty 6yaeT NpUCBOEH ApPYron aapec, T.K. Aanee caenaem
npusasky no MAC,

e Default Gateway: 192.168.1.1 - w03 (Y HaC 3TO caM poyTep).

[anee Hy>xHO obecneunTb NpuBsa3Ky MAC-agpeca annapata K Hy>xHoMmy IP-agpecy. B
cekuun Address Reservation gobaensiem HoBoe NpaBuno:

Client List

Total Clients: 1

ID Client Name A

LAPTO 74-40-BB-3

Group Modify
| DEAD:BEEEF:FE:ED Default E ]

Condition Pool

& Add
[ ] Vendor ID Starting IP Ac Group Status Modify

YcTaHaBnmBaeM HaCTpOﬁ KW npasusa.

Address Re

] MAC
[ ] DE:AD:BE.EF.FE.ED
Group: Default

B Enable This Entry

Cancel

e MAC Address: DEADBEEFFEED - (hM3NY€ECKMIA aApec OCHOBHOW nnaTbl annapaTta (nponucaH B
MPOLLUMBKE U OAMHAKOB AN1 BCEX MNAT, €C/IM HE MEHSTb MPOLLUMBKY),

o IP: 192.168.1.5 - COOTBETCTBYIOLWMIN IP-aapec,



e Enable This Entry: ON - He 3abblBaeM BK/IlOUMTb NPaBUIIO.

Hacrpoiku poyrepa ansa npownBku yepes Wi-Fi

Ecnm npowwueka HighROV npegycmaTtpuBaeT BO3MOXHOCTb nepenpowuskn no Wi-Fi, To
noHagobutcs B poytepe npucsouTb IP-agpec ana Wi-Fi-moayns Arduino. WHade, npu
nogkntodeHnn kK Wi-Fi oH MOXKET NonyunTb He TOT agpec.

[obaensiem HoBoe npaBuno Address Reservation, n Haxumaem KHOMKY Scan. Ecim Arduino
noakntoyeHa no Wi-Fi, To 6yaeT BUAHO YCTPOWUCTBO arduino-..., €r0 HY)KHO A06aBWUTb U NPUCBOUTb
IP-apgpec 192.168.1.6

o

Device Mame IP Address MAC Address Operation

19216544 | T4-40-BB-35A o

192.168.1.6

Default

Enable This Entry

Cancel

Ecnu BCE caenaHo nNpaBuibHO, TO pacnpeaeneHne aapecos Noy4yaeTcs TakuM:
e 192.168.1.4 - KomnbtoTep/HOYTOYK nosnb3osaTtens
e 192.168.1.5 - Ethernet-moaynb Arduino Nano 33 IoT (ana TenemMeTpum 1 yrnpasneHus)
e 192.168.1.6 — Wi-Fi-Mmoaynb Arduino Nano 33 IoT (ans obHoBneHuns npowmskn no Wi-Fi)

Client List
Total Clients: 2 ) Refresh

Leased
Time

1D Client Name MAC Address Assigned IP
1 LAPTOP-13A01415 T4-40-BB-35-A3-Al 192.168.1.4 00:00:42

- ; - ] . - Permanen
2 arduine > = 192. 6 t

Address Reservation
@ Add

MAC Address Reserved IP Address Group Status Madify

DE:AD:BE.EF:FE.ED 18 5 Default Q &l ]

G 1¢ 1.6 Default

Ba)xHo

Mepen npoBepkor Hago noakntounTb nNnaty HighROV k poyTepy ¢ nomoLbto kabensi.

[Ans NnpoBepKkn NpaBWIbHOCTM paboTbl CneayeT NpPOBEPUTL MPUCBAaMBAEMbIA KOMMbIOTEPY
IP-agpec, a Takxe npoBepuTb KOMaHAou Ping noaknoyeHne A0 agpeca nnatbl 192.168.1.5;
pekoMeHgyeTca Takke 3anyctutb ROV Ul n nonblTaTbCs MOCMOTPEThb TENIEMETPUIO, KOTOPYHO
nepegaet nnarta. Ecnn BMecTo npoyepkoB (Kpew: -) YKasaHbl HyNM Uan apyrue 3HadeHuns (Kpew:



0), TO 3HAuYUT TenemMeTpusi nepedaértcs. TakXe MOXHO HaXKaTb Ha KHOMKY HauaTb 3anuce, €CU
MOAK/IOYEHNE ECTb, TO CYETUMK 3anuncen byaeT yBENNYMBATLCS.



MpowunBkKka ocHoBHOM nnaTbl No Wi-Fi

YcTraHOBKa Heob6xoanMbix 6ubnunortek

CHavana Heobxoaumo ycTaHoBUTb noaaepxky nnatol Arduino NANO 33 IoT. nsa atoro
BblOMPaEeM MyHKT MEHIO MHcTpyMeHTsl / MnaTa: ... / MeHemkep nnat. He06X0AMMO yCTaHOBUTL MakeT
Arduino SAMD Board (32-bits ARM Cortex-MO+).

[danee HeobxoamMo ycTtaHoBMTb B Arduino IDE HekoTopble 6MbnMOTEKM, 3TO MOXHO
caenatb, BblbpaB MYHKT MeHIO Ckety / Moakniouute 6Gubnmoteky / Ynpasnste 6ubnuotekamm (MNN
coveTaHue KnaBuL Ctrl+Shift+1).

Camoe rnaBHoe, 4To HeobXxoaMMO YCTaHOBUTL - BubnmoTeka Arduino OTA. PekoMeHayeTcs
03HAaKOMUTCA C JOKYMeHTaLMen No AaHHoW bubnumoteke.

NMOMMMO 3TOro, peKoMeHAYeTCa TaKxXe yCTaHOBUTb M apyrue bubnunotekn, Tpebyemole ans

cbopkun npowmskn HighROV:

e Arduino OTA

e BlueRobotics MS5837 (AaTYMK AABNEHUS)
Arduino LSM6DS3 (akcenepomMeTp)
Adafruit PWM Servo Driver

Ethernet2
WIiFiNINA

®dainnbl KOHPUrypaumm

HeobxoamMmo nomMecTuTh ABa (havina KoHdUrypaumum B AMPEKTOPULIO, FAE PaCrofioXeH NakeT
Arduino SAMD Board. [IaHHbI NyTb MOXET Pa3IM4aTbCs Ha pasHbIX CUCTEMax M Bepcusix. Hanpumep,
3TO MOXET 6bITb C:\Users\User\AppData\Local\Arduino15\packages\arduino\hardware\samd\1.8.9

CHauyana Hy>XHO 3aKkpbiTb BCe OKHa Arduino IDE. 3aTteM B AaHHYI AUPEKTOPUIO HYXHO
nonoXxuTb ABa daina (C Nnepesanuncbio CyLLECTBYIOLMX, HO CTOUT CHayana cAenaTb Pe3epBHYIO
konuto). CkaumaHue no CCblfkaMm:

« platform.local.txt

e programmers. txt

AppData Local » Arduinol5 » packages » arduino hardware » samd 189

B Wus . Tun Pasmep

Manka ¢ daiinanm

Manka

]
]
l (JELTE]
]

as Manka

. libraries
l .
B
b
B TekcToBbIA 4OKyM...

TekcToBkIi 401

TexcToBbli foKyM...

MpowuBkKa
Ana npowwuBkn BbiIGMpaeM nnaty Arduino NANO 33 IoT, a TakXe HYXHO BbIbpaTb
nporpamMMaTop Arduino OTA SAMD (192.168.1.6)


https://github.com/jandrassy/ArduinoOTA
https://robocenter.net/media/highrov/platform.local.txt
https://robocenter.net/media/highrov/programmers.txt

Arduino 1.8.13
ety  WMHecTtpymenTel MNomowe
I ApToPopmaTHpoEaHHE

ApxHBWpPOBATE CKETY

Cr

McnpaenTe KO4MpOBKY M MEpE3ArpyInTE
¥Ynpaenate BuBnnoTekamm..,
MoHuTop nopTa

MnoTrep No NoCNEAoEaTENEHOMY COEAMHEHMHD
WIF101 S WiFININA Firmware Updater

[Mnara: “Arduino MANO 33 [oT"

Mopt

Monywute nHGopmaumo o nnare

Mporpammarop

3anucaTe 3arpysdme

3arpy3Ky npoLIMBKM HEO6XOAMMO NPON3BOAMTL C MOMOLLLIO (PYHKLMK CkeTy \ 3arpyauTs yepes

nporpammarop.

are | Arduing 1.8.13

Ctrl+T

arcpp DepthSensor.h T Hig
Ctrl+Shift+| ~
Ctrl+Shift+ M
Ctrl+Shift+L

Atmel EDBG |
Atrmel-ICE l
Atmel SAM-ICE |
Arduino OTA SAMD (192.168.1.6) |

Cretd  VHcTpymenTel MNomowe

i
Mpoeepute/KomMnuanpoeaTe Ctrl+R I

| 3arpyzka Ctrl+U

3arpyzuTe 4epes nporpammarcp  Ctri+Shift+ LU

[&trl+ﬁxlt+ 5

Ctrl+K

3kcnopT BuHapHoro daiina

MokazaTe nanky ckeTdya
MogknrounTe BuBanoTeky

JoGasute gain..

al

Maponb Mo yMonyaHuio: 1. OH MOXET OT/IMYaThCs Y TeX MPOLWIMBOK, KOTopble 6yayT

3arpy>XeHbl NMoJ1Ib30BaTENIEM.

o MCIIONEIYeT 5 jaftr (19%) mamaTH i

ENEHES IepeMeHHEE MCNONsEIVET S604 Gai

Ob6paTtuTte BHUMaHME:



« 3arpy>aemble NPOLUMBKN A0/MKHbI Cnonb3oBaTh ArduinoOTA ans npoBepkn 06HOBMEHMMN,
NHaye nocnegyowmne obHosneHns no Wi-Fi CTaHyT HEBO3MOXXHbI.

« B cnyyae npobnem ¢ npowwmskon no Wi-Fi: npoBepbTe NOAKNIOYEHNE K CETU, NONPOOyNTE
nepesarpy3vTb MnaTy, MOJHOCTBIO BLIKIOUMATE MNUTAHWE MynbTa ynpaeneHus (poyTepa U
OCHOBHOW MNaThbl) U BKIHOYMTE 3aHOBO. YCTPOMCTBO 192.168.1.6 AO/MKHO OblTb AOCTYMHO MO CETU
N OTKIMKATbCS Ha ping. Mpowwmeka no Wi-Fi 6yaeT BO3MOXHa TONbKO, €CM AaHHbIA YHKLMOHAN
noaAepXXMBaAETCS TOW NPOLUMBKON, KOTOpas 3anncaHa Ha MUKPOKOHTPOJIEpE.



C6opka 3/71IeMEHTOB KOHCTPYKLIUMN
1. Kpbiwka 610Ka 3N1€KTPOHWKN A0KHa ObITb BCTaBAeHa B repMeTUYHbIA KOpMycC vepes

pe3nHoBbIe KOJbLia 1 3adMKCMPOBaHA BUHTAMM.

2. Bbipe3aTb M3 AMCTOBOro MnoavaTUAeHa pamy, NpesycMOTpeTb Ha pame Mecta Ans
3aKpenaeHusa 610Ka INeKTPOHWKW, ABUXKUTENEN, KaMepP, MaHUMYASTOPa.
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3. Bbipe3atb 13 nncTa 3KCTPYAMPOBAHHOTO MOAUCTUPONA SNEMEHTbLI MNaBy4YecTy.



BapuaHTbl packpoa pambl M MNaBYy4YeCTM MOXHO HalWTu B Peno3vTopumn:
https://github.com/murproject/HighROV_CuttingPatterns, nnbo MOXHO c034aTb CBOW
OpPUTMHANbHbBIA AN3aMH TeneynpaBaaemMoro HeobnTaemoro NOABOAHOIO anmnapara.

4. CobpaTtb pamy, 3aKpenuTb Ha paMme MOoAy/lb HOPTOBOWN SNEKTPOHUKM, ABUXKUTENN,
Kamepy 1 MaHunyaatop. [pukpennTb K pame 31eMeHTbl M1aBy4YecTy.

5. MNpucoeanHnTb Kabenb K NyabTy yNpaBaeHUA.



https://github.com/murproject/HighROV_CuttingPatterns

Annapart, CObpaHHbIA MO YepTexam 13 Penos3nTopus



Oco6eHHOCTN NPpUMEeHeHuUs

HighROV sBndeTca HabopoM, MO3BONAIOLWMM CO34aTb 3aKOHUYEHHOE YCTPOWCTBO.
Mepes nmorpyxeHwem noj BOAY HeOBXOAMMO ybeamTbCA, UTO BHYTPU FrepMeTUYHbIX
KOpMyCOB OTCYTCTBYET BJj1ara, Mycop, ambo cnefbl KOPpo3un. BckpbiBaTb repMeTUYHble
Koprnyca MOXHO TO/MbKO MpW OTCYTCTBMM BAarM Ha AtobbIXx 4YacTax annapaTa.
Heobxoanmo Takxke nNpoBepATb M30aALMIO0 Kabensd, No KOTOPOMY MOA3ETCA MUTaHMe
YCTPOUCTBY, T.K. HApyLUEHWNE U30NALIUN MOXET ABAATLCA MPUYNHOM BbIXOAa YCTPOMNCTBA
N3 CTPOSA.

He noagepraiTe yCTpOMCTBO yAapHOMY BO3AENCTBUIO, T.K. 3TO MOXET HapyLUUTb
repMeTUUYHOCTb MOAYNEN INEKTPOHUKN 1N MPUBECTU K BbIXOAY YCTPOMCTBA M3 CTPOS.

bannacrupoBka

Ana KoppekTHON pPaboTbl ABMXUTENbHO-PYNEBOM CUCTEMbI HEOOXOAMMO BbIMOAHUTH
MeponpuAtTMa no HannactmpoBke W oObecneyeHUro OCTOMUYMBOCTM  (AOCTUXKEHUIO OKOJIO
HY/NeBOW NNaBy4YeCTU 1 OKONO HYyNEeBOro KpeHa n anddepeHTa).

B KOMMNAeKT NoCTaBkM BXOAAT NOMAABKM, KOTOPblE PEKOMEHAYETCA Pa3MeCTUTb B BEPXHEWN
YyacTM annapata W 3aKpenuTb MAACTUKOBbIMU KPENéxHbIMM BUHTamMu M6. Heobxoammo
A06UTBCS TOro, YTOObI annapaT AepXancs Ha MOBEPXHOCTU BOAbI, MPW 3TOM €C/In ero caerka
TONIKHYTb PYKOW BrAyOb BOAbI, TO OH AO/KEH MEAJEHHO HayaTb OMycKaTbCA MOA BOAY, 3aTeM
MeZNEeHHO HayaTb NOAHMMATLCA. XKenatenbHO J0O6UTbCA TaKOW NiaBy4ecTn, YTobbl annapart npu
OTK/JIFOYEHUU NUTAaHNA MeAJIEHHO BCIJbl1 HA MOBEPXHOCTb, @ He YLWEéN Ha AHO.

Mcnonb3ysa metananyeckme 60aTbl U, paboTas C pa3MeLLeHeM NoMAaBkoB, ABVXKUTENEN,
Kamepbl, 3axBata M MOAyna BOPTOBOW 3NEKTPOHUKM, HEOBXOAMMO YCTPaHUTb KakK KpPeH, TakK U
AnddepeHT annapaTta (OTkKIOHEeHWe No BOokam W MO HanpaBAEeHUIO HOC/3aAHAA 4YacTb). Ecam
bannactmpoBka u obecneyeHre OCTOMYMBOCTM BbIMOJAHEHblI XOPOLWO, TO annapat B
BbIK/IFOYEHHOM COCTOAHUMK Cnerka byaeT MoKa3blBaTbCA M3-NOJ BOAbl BEPXHUMWM MAOCKOCTAMM
MoniaBKoOB.

Cneayet cobntofatb Mepbl NPeA0CTOPOXHOCTM NpK paboTe C ABMXKXUTENAMN: 3aMnpeLLaeTcs
TporaTb pykamu 10Macty rpebHbIX BUHTOB ABUXUTENEN MPU MOAKIHOUEHHOM NMTaHnK. JlTonactu
n3rotaBamBatoTca M3 ABS nnactmka M MMeroT 3a0CTpEHHble Kpasa M MOryT BpawatbCa CO
ckopocTbio 20 3000 060pPOTOB B MUHYTY, UTO MOXET NPUBECTM K TPaBMaM. 3anpeLLaeTca Takxe
npoaeBatb Kabenb yepes nonactn ABMXKUTENEW, NMOO BCTaBAATb Kakme-nnbo npeameTbl B
ABVKNTENN.



NMpoBepka paboTocnocobHOCTHU
NMpoBepka A0 c60pku

1. Mepea cbopkoM MPOBEPUTb, UTO BCE INEKTPUUECKME W MEXaHW4Yeckue YCTPOMCTBA
McnpaBHO paboTatoT. Tak Kak rapaHTUs PacnpoCcTpaHAeTCca TONbKO Ha OTAE/bHble YCTPOMCTBA.
Ecnm B cbope kakme-To GyHKLUMKW annapaTta He 3apaboTanu, HO Mpu 3TOM BCe KOMMEKTYHOLMeE
6bINM MCMNpPaBHbl, TO BaM HEOBXOAMMO CaMOCTOSITeNIbHO pa3obpatbes, rae Oblna gonylleHa
owmnbkKa.

2. HeobxoaMMO OTAENbHO MPOBEPWUTL.  ABUMXMUTENNW, MOBOPOTHbIE Kamepbl, MyabT
yrnpaBAeHus, AXKONCTUK, YCTPOMCTBO BMAEO3axBaTa, MaHUMyAAaToOp, Kabenb.

NMpoBepka Ha Bo3ayxe

1. Y6eamTtbca, 4To Npu Narike He MPOU30LLI0 KOPOTKOTO 3aMblKaHMS.

2. Moaknrountb Kabenb K pa3bEMy Ha My/bTe yNpaBaeHMUs.

3. Bkarountb kabenb ¢ Buakomn C13 B nyabT ynpasaeHus u B cetb 220 B, 507 L.

4. BKntounTb NUTaHWe Ha NyabT yrNpaBaeHWa knasuwwen. Ha MoHUTOpe AOKHO MOSBUTCS
n3obpaxeHne c kamepsbl.

5. Bkarountb  AKOUCTMK. [py HaxaTum Ha pblyary AKOUCTUKA AOJXKHbI  paboTaTtb
ABVXKUTENIN, MAHWUTYIATOP U CEPBOMPUBOAbLI MOBOPOTHbIX Kamep.

6. BbikrounTb NTaHMe.

NMpoBepka B BoAe

1. Ybepuntca, uto BBOAbI Kabenei B 610K INEKTPOHUKN 3arepMeTU3npOBaHbl M YTO KPbILLKA
BCTaBJIeHa C UCMONb30BaHNEM PE3MHOBBLIX YNIOTHUTENbHbBIX KOJEL, @ TakXke UTO MOCTOPOHHME
npeaMeTbl, Mbllb W TPA3b HE MOMaauv B MeCTO COeAVMHEHUA KPbIWKW C KOPMYyCOM MOAYASA
BOPTOBOW INEKTPOHUKN.

2. MNopknrountb Kabenb K pa3bEMy Ha Ny/ibTe yNpaBaeHuUs.

MOAKNHOUNTL AXKOMCTUK

OnyctnTb annapat B BOAY.

MpoBectn 6annactTMpoBky annapata. [ocne 6annacTMPOBKM BbITEPETb PYKM HACYXO!
BkarounTb kabenb ¢ Buakon C13 B nyabT ynpasnerHnsa u B cetb 220 B, 50 Tu.

7. BkatounTb NUTaHWe Ha Ny/ibTe ynpaBaeHus knasnwen. Ha MOHUTOPE AOMXKHO NOABUTCA
n3obpaxeHre C Kamepsbl.

8. Bkatountb  akonctmk. [lpy HaxaTtmy Ha pblyary  IKOUCTKKA annapaTt  AOJKeH
nepemMeLLaTbCa B BOAE, MaHUMNyAAaTop AOJXKeH paboTtaTtb, kamepa AOMKHA MOBOPaYMBaTHCA
BHYTPW repMeTMYHOro Kopryca.

9. OTKAHOUNTb MUTaHWE W BblAePHYTb Kabenb 13 po3eTtkn 220 B.

10. [octatb anmapaT M3 BOAbl, AaTb BO3MOXHOCTb BOJE CTeub, MpOTepeTb annapat
cyxummn candetkamun. Ecnv anmapaT mcnonb30Banca B MOPCKOW BOAE, TO HEOOXOAMMO ero
MNOMbITb B MPECHOW BOAE, 3aTEM BbITepPEeTb HAaCyXO.

o vA W
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XpaHeHue

XpaHunTb Npu TeMnepatype oT -5 4o +45°C. Skcnnyatnposate Npu Temnepatype ot 0 40
+ 40°C

FapaHTUHbLIE ob6s3aTenbCcTBA

Ha KOMNOHEHTbI 1eKTPOHMKM AeNCTBYET OrpaHMYeHHas rapaHTna CPOKoM 3 MecsLa C AaTbl
NOAMMCaHNA AOroBOpa KyMnauM-npofaxu. B cayyae HapyweHWa yCaoBWK  3KCMayaTaumm
(MCcnonb30BaHMe U34enna 3a npesenamu AmMana3oHa yKa3aHHbIX TeMnepaTtyp, Norpy>xeHue Ha
rnybuHy 6onee 15 MeTpoOB, yaapbl) rapaHTUiHble 06a3aTeNbCTBa CHUMAKOTCA.

B cinyuyae BO3HWKHOBEHWS TapaHTUMHbIX 0053aTeNbCTB MOKyMaTelb 3a CBOW  CUET
oTnpasaseT Becb koMmnaekT B agpec OO0 “"LieHTp poboToTexHukn” (Poccus, r. BnagneocTok, yi.
Komcomonbckas, 1, od. 404). AnarHOoCTMKa M PEMOHT BbIMOAHAKTCA B TeueHue 40 paboumx
AHen. B cnyyae obHapyXeHus HapyLeHWW YCNOBUIA 3KCMyaTaumm MpouCXoanT MUMCbMEHHOe
yBeAOM/IEHNE MoKynatena O HEeBO3MOXHOCTU BbINOJHEHWA TAPAaHTUMHONO pPeMOHTa WAN
3aMeHbl.
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