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MNnatpopma Promobot V.4

Po6oToTexXxHUuKa —
PbIHOK 6yayuiero

MunHuUctepcTeso UMPpoBOro pasBUTUSA, CBA3U

N MAaCCOBbIX KOMMYHUKaLUMN Poccum BKIKOUUIIO
PO6OTOTEXHUKY B CMMUCOK NEepPCNeKTUBHbIX
UNPPOBbIX TEXHOTOMMN U COCTAaBUNO OOPOXKHYIO
KapTy ee pa3Butua go 2024 ropa

NMocnepoBaTenbHoOe pa3BUTUE, BHEAPEHME U pacnpoCcTpaHeHune
CKBO3HOW LMPPOBOM TEXHONOMMU «KOMMOHEHTbI POGOTOTEXHUKM
N CEHCOpPKMKa» MO3BOJIUT BbIBECTU CTPAHY HAa KAa4YeCTBEHHO HOBbIM
YPOBEHb U OKa3aTb 3aMeTHOEe BIMAHME Ha TEXHOMOrnyeckoe
NnaepcTBo, 9KOHOMMYECKOE pPa3BUTUE U COLMANbHbIN NpPOorpecc.



https://digital.gov.ru/uploaded/files/07102019robototehnika-i-sensorika.pdf

MNnatpopma Promobot V.4

N3yueHne poboToTexHUKM ¢ ninardbopmoun Promobot V.4

NMporpaMmmMmpoBaHue NN n HenpoceTun

DNeKTPOHUKa POBOTOTEXHUNKA Pacno3sHaBaHue

MexaTpoOHUKa ABTOHOMHaq HaBUrauus



MNnatpopma Promobot V.4

Promobot V.4

Y4yebHbIN pOo6OTOTEXHNYECKUIN KOMITIEKC
Ha 6a3e nnatdpopmbl Promobot V.4 —

3TO CEepPBUCHbIN PO6OT, HabOpP NPOrpamMMHOro
obecneyeHUa N MeToanyeckme Mmatepmarnbil

oy 8 10

KoMnneKc noMoraeT nsydaTb NporpaMMmpoBaHume,
POBOTOTEXHUKY U UCKYCCTBEHHbIA UHTENNEKT
Ha peaslbHOM pPob60oTe, a He y4yebHOM Moaenu.
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CoBpeMeHHbI CepBUCHbIN PO6OT

Cucrtema BupgeoaHanmsa

OVHaMnKun

OJaTymnkm NpUKOCHOBEHUSA Tau-CKpUH gucnnen

3D-ceHcop

TepMuHan

\ doTonpuHTep

TepMornipuHTep

PyKMU-MaHUMyNATopbI

JaTunkm npenaTtcTeui

Mnatdopma
nepenBuXXeHUa




MNnatpopma Promobot V.4

fonoBa ¢ MUKPOPOHOM,
KaMepaMu pacrno3HaBaHUS
N O6HapYy)XXeHua nuy,

Ucnonb3yeTca gna peweHUsa NpPakKTU4ecKmx

3aga4y NoUCKa U pacrno3HaBaHUA Nuy, cobecegHUKa,
a TaK)XXe gpyrmx o6beKToB Oida pacrno3HaBaHuUA.
Yyauimeca 3HaKoMATCA € NapaMeTpaMu CUCTEMbI
pacrno3HaBaHUg, NPUHUUNAMMU eé paboThbl.

«Ha 60pTy» Mcnonb3yeTca pOCCUMNCKas

pa3paboTka Tevian

CucTtemMa pacrno3HaBaHU4A rojioca Ncnosib3lyeTcs
015 B3aMMoOenCcTBMA € nonb3oBaTteneM. Po6or
nepeBoauT Speach-To-Text, mocne 4yero ¢ MOMOLLbIO
NMUHIBUCTUYECKOM 6a3bl opMUPYET peneBaHTHbIN
OTBET U NepepaeT B cucteMy Text-To-Speach cTpoky
Ha NnpowmsHoweHune. C MoOMOoLLbIO AMHAMMKOB

pPO6OT MPOU3HOCUT Yepes crneymanbHbI CUHTES
OTMpPaBfIEHHYIO CTPOKY Ha MPOU3HOLLEHME.

Yyalwmecs Hay4daTca obpabaTbiBaTb NOJlyYeHHble
penankuy oT nonb3oBaTtens, PopMUpoBaTb CBOMU,
a TaK)Ke peanm3yloT NpakTUYeCcKUin Kemnc
PO6OT-KOHCY/TbTaHT.
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MUKpodpoOHHbIU
MaccuB

C nomMoLLbio MUKPOPOHHOIrO MaccuUBa
po6oT onpepensieT UCTOYHUK 3BYKa
U COBMELLLAET €ro C BUOEOMNMOTOKOM

DTO NO3BOMIAET C/bllLIATb TOSIbKO KOHKPEeTHOIo
nosib3oBaTes1d B NOTOKE LUYyMOB
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RGB-MmaTpumua
aMoLunu

MaTpuua aMouum otobparkaeT
MUMMUKY U BU3EMDI

Po60T Npu NPOnU3HOLLUEHNN NOBTOPSAET
OBUMXXeHUNa ryb yenoBekKa, YTo co3gaeTt
6onee yenoBekonogobHoe BneYyaTieHune
OT B3anMogemncTemsa.

Yyallimecsd Hay4daTcqa 3agaBaTbh AManoru
C NCNOJIb30OBaHMEM 3MOLUNN N BU3EM.
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MHTepaKTUBHbIU
LCD-aucnneun

Yepes ancnnem MOXXHO BbiIBOOAUTDb
MHTepdenc codpta, KOTOPbIN peanunsyioT
yyawimeca U HaXKMMaTb Ha Te UK

UHble pa3aenbl Ha 3KpaHe
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PyKn-MaHUNynNaTopbl
C LAaTYUKOM NMPUKOCHOBEHMUS

PyKun po60Ta »XeCTUKYNUPYIOT Npu
pa3sroBope. OHU aBuratoTca B 7 cTeneHax
cBo60abl, CMOCO6HbI caenaTb pyKono)kaTtme
U OBUraTbcd Mo 3afaHHOM NporpamMmmMme

C nx noMoLblo obydatomecsa nosiydaT HaBblKU
paboTbl ¢ RS-485, ROS u Joint 1 Hay4aTcda pelaTtb
NPAMYIO U MHBEPCHYIO 33024 KMHEMATUKMWN.
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KaMepa noucka
3apsaAHOUN CTaHUMMU

Mo3BongaeT HaxoauTb QR-Koa Ha 3apsagHOU
CTaHLUMUM, peLluaTb 3aga4y Noncka

U NO3ULMOHUPOBAHUNA B MPOCTPaHCTBE
NPy aBTOMaTUYECKOM NAapKOBKeE

Ha 3apsgHYyIo CTaHLUMUIO
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NMnatdopma
nepeaBmxXeHus

Po6oT nepeMeLlaeTcd 3a cyeT
MOTOP-KOJieC, KOTOpbie MOryT
Bblaep)XaTb Bec po6oT

MoTop-KOoNecaM MOXXHO 3aJaBaTb CKOPOCTb
OBVMXXeHUNd, NMpmt 3TOM 3Ha4YeHNH CKOPOCTU
no yMos14aHU1Io npoBepeHbl U MaKCHUMaJIbHO
6e30oMnacHbl As9 nosib3oBaTenen.

MepeMellaTbcs PO60OT MOXKET B paMKax
3a1aHHOro paguyca Unu no KapTe nocne
HacTponku Jlnpapa.
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Jlnpap

Mo3BongaeT pob6oTy BbiCTPanMBaTb KapTy
nomMeLleHMa U JTIOKaJIn30BbiBaTbCA

B NPOCTPaHCTBE Npu nocnepyoLemn
aKcnnyaTauumm

Yyawmecs pa3bupaloTcs C NPUHLUMOM paboTbl

nupapa u Hay4daTcs CTPOUTb KapTy NoMeLleHuUs
ons paboTtbl poboTa.
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CucTteMa gaTymKoB
pacCcTOAHUSA

Ncnonb3yeTca ana onpeneneHns
NpenaTcTBMU BO BpeMs OABUXXEHUS.

MnaTa ¢ gaTynkKaMum paccToaHUS BKoYaeT
B cebqa Y3 (ynbrpassykosomn) n UK
(MHdpaKpacHbIN) aaTYNKU

YCTPOMNCTBO NO3BONAET OBHAPY>XUTb NpeaMeThbl
C pa3nIM4YHbIMU CBOMCTBaMM MaTepUasos.

Yyaulmeca Hay4daTca obpabaTbiBaTb MHPOPMALUIO
C 0ATYMKOB pa3HOro TUMa, Hay4yaTca CTPOUTb
noBeaeHue poboTa B 3aBUCUMOCTU OT AaHHbIX

C JaT4yMKa paccToaHMA U co3aaayT CBOU
anropuTMbl 6€30MNacHOCTM.
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O6pasoBaTenibHas
nporpamMmma

BMecTe ¢ Promobot V.4 B KoMnnekc
BXOOAT MeToau4YecKkue Matepumarsnbl gnsa
npenogaBaTenien, KOTopble MOMOraloT
ObICTPO Ha4yaTb Y4eOHbIN NpoLecc

MaTepwuanbl pasgeneHbl Ha TPU YPOBHS NOAMOTOBKMW,
4TO MO3BOJIAET NegaroramMm opraHmM3oBaTb KypcC

nnun ¢akynbTaTUB Mo PoBoTOTEXHUKE ONA

noboro Bo3pacta — o1 12 oo 22 ner.
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MeToamnyeckme MmaTtepuanbli

Ba3oBbiU YPOBEHb
56 yacoB

PaccymTaH Ha y4dawmxca ot 12 net
N NpegHasHayvyeH ansd pa3BMTUSA HaBbIKOB,
Mony4YeHHbIX Ha Ha4Ya/IbHOM YPOBHeE.

Hapagy ¢ peweHmneM 6onee CrnoX<HblX 3agad,
M3y4yaloTCH YCTPOMCTBO POBOTOB U UCMOSIb3yeMble
B HUX TEXHOMOIrMNW.
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MeToamnyeckme MmaTtepuanbli

NMpoABUHYTbIA YPOBEHbDb
48 yacoB

PaccuuTaH Ha CTyOeHTOB
TEXHUYECKUNX BY30OB U KONNTIEeOXKEN.

CoctounT 13 9 nabopaTtopHbIX paboT. 3aechb
TEXHOJIOMMUM paccMaTpuBarTca 6onee Nogpo6Ho,
a TaK)XKe peluakTca 3agaym B 061acTM CUCTEM
pacno3HaBaHMA ML, aBTOHOMHOM HaBuraumm,
ROS, NnpoToKo0oB CBA3U U Ap.
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NMporpaMMHoe obecneyvyeHue

Y Motion Studio Service gong cosgaHus
CKPUMTOB ABUXKeHUM poboTa

® Lingvobase ona cosgaHua amnanoroe po6oTa

° ROS on4a ynpaBneHuUs TONMKamMum

° Cartographer ROS onga peanusauum SLAM

® RViz onga Bu3yanusaumm gaHHbIX O MoBeaeHun poboTa
° Keras HeMpoceTeBada 6ubnmoTteka

® Yolo onga geteKTUpoBaHMA O6beEKTOB

OpenCV anga pacnosHaBaHMga o6pa3oB
Python onga 6a3oBoro HanMcaHMa anropuUTMoB
C++ Onga rny6boKoro norpy>XeHusa B TEXHOMOMMm
Gazebo onga cumynaumm askCNepmUMeHTOB

Cc dPn3nYeCKNMM MoaenamMm

Modbus ong nepepgayumn 1 nony4vyeHUs
OAHHbIX C YCTPOMNCTB poboTa

Linux
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C Promobot V.4 popmMupylorcs
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PelweHme 3agay
pacno3HaBaHUA pedn U nuy,

&

Co3fgaHue CNoXHbIX CKPUMNTOB
OBWMXeHUM poboTa

HE

CocTaBneHve ouanoros
B3anMMoaemncTBug poboTa
C Nnonb3oBaTesieM

MpuMmeHeHMe
NCKYCCTBEHHOIO UHTEEKTa

Sl
3D-ckaHunpoBaHue
nasepHbIM NMMOApPoMm

®

PeweHmne 3apay
C UCMO/Ib30BaHMEM
Python/C++

KOMMNeTeHuUNU

PeweHwne 3apay
MaLlUMHHOro obyyeHuda

L

&

MpoBeneHMe aKCNepUMEHTOB
B BUpPTyanbHOW cpefe

I=
&=
PeweHune npamon

N MHBEPCHOM 3agau
KUHEMATUKU

NccnepgoBaHme cnuctem
3BYKOaHanmsa

MocTpoeHmne KapT NoMeLLeHUI
M pelueHmne 3aga4vy aBTOHOMHOM
HaBuraumm
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NMnatdopmy Promobot V.4
Y)XX€ UCMNOJb3YIOT

B yHUBepcuteTax h MHCTUTYTax

B NepMcKoM nonutexHmnyeckom yHmpepcutete (MHUTY)
co3ganu nabopaTtoputo Anga yoanéHHom NpakKTukKm
CTYOEHTOB-PO6OTOTEXHMKOB. B nabopatopunm
3aHMMAIOTCA CTYAEHTbI OHTAMH-MarncTpaTypbl
HanpaBfieHUna «MexaTpoOHMKa U POBOTOTEXHUKA»
aneKTpoTexHunyeckoro dakynereta NMHUMY.
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NMnatdopmy Promobot V.4
Y)XX€ UCMNOJb3YIOT

B Konnep)xax h TexHUKyMax | a4 4 R, o

CtyoeHTbl Konneoxxa npum P2Y mnMm. lNnexaHoBa
3HAaKOMATCH C OCHOBaMM POBOTOTEXHUKM Ha
Promobot V.4, a noToM co3gatoT HOBbl€ KEMCbI
019 NpuMeHeHna poboTa B peasibHOM BbusHece.
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Mnatdopmy Promobot V.4
y)Ke M C n o n b3y lOT B A T

B WWKOTaX U KPY)KKaX pO60TOTEXHUKMU

YUeHUKN TIOMEHCKOW LLIKOJbl FOHbIX
HenpounHxeHepos, (TAY 0O TO PUO-LLEHTP),
obyyatoTca NnporpaMMmpoBaHuto Ha Python

M ynpaBieHunto poboTtoM BMecTe ¢ Promobot V.4.
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NMnatdopmy Promobot V.4
Y)XX€ UCMNOJb3YIOT

B KBAHTOpPMYMaX U TeXHONAapKax

B po60oTa MOCKOBCKOIo AeTCKOro TexHomnapka
«Haykorpag» 3arpy»>eHo gBa Kypca: 6a3oBbii -
ana peten ot 12 nNeT, a TakXXe NpoaBUHYTbIN -
0N CTapLUEK/IAaCCHUKOB, BKOYatoOWMM B cebs
0EeBATb NPaKTUYECKMX NabopaTopHbIX PaboT.

[leTn y3HaloT, KaK yrnpaBnaTb po60TOM, U3y4datoT

CUCTEMY pacrno3HaBaHMA ML, 3HAKOMATCSH

C HaBuraymem B poboToTEXHUKE, a TaKKe

npennaratoT CO6CTBEHHbIE BapMaHThI /
NPUMEHEHUNA CePBUCHbIX POBOTOB. .
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NMnatdopmy Promobot V.4

Y)XXe UCTNOJIb3YIOT

\

\ vnu

O6beAUNHEHHbIN UHCTUTYT Npo6rieM MHPOPMaTUKN
HauunoHanbHoM akageMmnn Hayk, Benapycb

OpeHBYpPrckuin rocynapcTBeHHbIN
arpapHbIf yHMBepcuTeT

o ILLigfg[{:HAH-HEHIEPDB

LLIKoMa toHbIX HEMPOUHXEHEPOB

TOMCKUN
MOJNINTEX

HaunoHanbHbIN nccnepoBaTenbCKMit TOMCKUI
MONMUTEXHUYECKU I YHUBEPCUTET

TYCYP

TUSUR UNIVERSITY

TOMCKWI FOCYHUBEPCUTET CUCTEM
yrpaBneHusa 1 paguoa1eKTPOHUKN

MNepMCKUIn HaLMOHaNbHbIN UCCNefoBaTEeNbCKUIA
MNONUTEXHUYECKNIN YHUBEPCUTET

CroeraTy «<A3Tn»

1856 MEPBbI SAEKTPOTEXHUYECKUN

CaHKT-lMeTepbyprckmin rocyaapcTBEHHbIN
3NEeKTPOTEXHUYECKUIN YHUBEepPCUTET UM. B. U. YnbaHoBa

TBepckoM obnactHou LieHTp
IOHbIX TEXHUKOB

POCCUMNCKMNIN SKOHOMUYECKUI
yHuUBepcuTeT uMeHu I B. NnexaHoBa
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byaywue npodeccuum
ob6yuyarowmxca ¢ Promobot V.4
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C6opLumK poboTa
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MHXXeHep-3NeKTPOHLLMK



MNnatpopma Promobot V.4

Promobot V.4 nomMmoraer

@ dopMUpOoBaTb Y CTYOEHTOB aKTyaslbHble
KoMneTeHuMn B chepax IT n poboTOTEXHUKU

CnepoBaTb LenaM HauMOHaNnbHOIro
npoekTta «O6paszoBaHue»

Pa3zBumBaTb
VX kg A ¢ MeXaucuunanHapHble CcBA3U

+

.+
@ . MpuBnekaTtb abUTypuUeHTOB
+ Ha UHXXeHepPHble HanpaBleHud




JocTXeHma KoMmnaHmnm «NpomMo6oT»

GEMNERATION 5

Generation S

B 2014 rooy koMnaHua no6enuna B rnaBHOM
KOHKYypCe MHHOBALMOHHbIX CTapTarnoB
Poccum — GenerationS. Promobot npusHanu
Ny4WwmM MHOyCcTpuanbHbIM NPOU3BOLCTBOM
roga.

Forbes

sl

Forbes 30 under 30

OcHoBaTenun Promobot cocTtoaTt B cnmcke «30
CaMbIX MePCNeKTUBHbIX poccudaH Ao 30 net»
no Bepcuun Forbes.

N 4
"?.?f{»n et

Skolkovo

Pe3unpaeHT CKONKOBO

«MpoMo6oT» — pe3naeHT UT-knacTepa
CkonkoBo ¢ 2015 roaa.

Jerroph

i~

AKcnopTép ropa

Promobot — nobeaunTtenb pOCCUMNCKOro
KOHKypCa «9KCMOopPTEP roga» B HOMUHALLMU
«BblcOKMe TexHonormm.

STARTUP

VILLAGE

Startup Village

Mob6ena Ha MeXXAyHapPOAHOM KOHKypce
MHHOBALLMOHHbIX cTapTanoB Startup Village-
2015 B HOMUHaUUM «PoBOTOTEXHUKA».
Promobot o6owwén B ronocosaHmnm 2500
KOMMNaHUMN.

0
Tex/CaaX

Jlydwee manoe npeanpuatue Poccum

«MpoMo6oT» 3aHAN NMepBoe MecTo B
HaLUMOHaNbHOM penTUHre «TexYcnex» cpegu
MasiblX TEXHOMTOMMYECKUX NpeanpuaTmum
CTPaHbI.



freorpadma Promobot

700+

pPO60TOB y)Ke BHeApPeHO

42 35 15

CTpaHbl NPUCYTCTBUS ONCTPUGLIOTOPOB CEpPBUCHDbIX LLEHTPOB

Po60TOB y)Ke UCMOoJb3YIoT:

(~ AN

csép @@f\ 7 Walmart TAHYKM & vodafone TIEI.E:).



Poccugq, lNepMb,
LLlocce KocMmoHaBTOB, 111a

8 (800) 551 65 48
info@promo-bot.ru
promo-bot.ru
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