PoboToTexHn4yeckue Habopbil
aNA ooyyeHus

“‘I'PaHb HoBble TexHonormn” npepgnaraet onTuMalnbHble U MHHOBALWMOHHbIE
peweHuna ona ceepbl 0b6pasoBaHUNA, CNOCOOCTBYHOLWLME OCBOEHUKO 3HAHUN Y
HaBblKkOB COBPeMeHHbIX |T-npogeccuid, OTKpbiBas HOBble TOPWU3OHTbl Ha
npopeccmnmoHanbHOM NyTW.

HoBbIe [exHon0rmm



KnioueBble 0CO6EHHOCTU U NPeuMyLLLecTBa

[ToyemMy CTOUT NCNob30BaTb MMEHHO HaLUW Ha60pbl

MHHOBaALMOHHbIN UHCTPYMEHT AJ11 06y4YeHuUs

KOHCTpYKTOpbl KOMMNaHUK “paHb HoBble TexHonornmn” paspaboTtaHbl 418 NOATOTOBKU
YHUBEpPCasbHbIX CneunanucToB B chepe MHPOPMaLMOHHbIN TexHonorun (UT).

UHTerpauusa MexaHuku, 3N1eKTPOHMKU U NPorpaMM1poBaHus

OB6BbegMHAT Ko4YeBble 06N1aCcTU 3HAHWIA, YTO CNOCOOCTBYET BCECTOPOHHEMY PasBUTUIO
obyyaroLmxcs.

Pa3Butue NMPaKTUN4eCKUX HaBblKOB

YUEeHUKN NonyvaroT BO3MOXHOCTb MPUMEHATb TEOPEeTUYECKMEe 3HaHUSA Ha NMPaKTUKe B
npouecce poboTOCTPOEHUS.

OcHOBbI pOo60TOCTPOEHUA

KOHCTPYKTOPbI MOMOratoT y4yalwmMMCa NOHATb ©6a30Bble NPUHLKNMbI U TEXHOOr K, NCNOSb3yeEMble B
POOOTOTEXHUKE.



Llenn n 3apayv KOHCTPYKTOPOB B 06pa3oBaHUM

npe,ﬂ,Ha3HaLleHl/le M NoNb3a Anda nonb3oBaTenen

Pa3Butue KPUTUYHECKOro MmbllujieHUsA

icnonb3oBaHMe POo6OTOTEXHUKU CMOCODOCTBYET

NMogrotoBka K npogpeccuam B IT

CTyneHTbl npnobpeTaroT NpakTUYeCKne HaBblKK,
Heobxogumble ans paboTbl B chepe MHOOPMaLLMOHHbIX
TEeXHONOornn.

GOPMUPOBAHUIO aHANUTUYECKNX HAaBbIKOB Y CTYQEHTOB.

YBenuueHue nutepeca kK STEM

PO6G0OTOTEXHMYECKNE KOHCTPYKTOPbI MPUBEKAKOT
BHUMaHME yYalNXCs K HayKe U TEXHOOTUSIM.

Nonynapusauusa TexXxHONormm

KOHCTpPYKTOPbI MOMOratoT pacnpocTpaHnTb
COBPEMEHHbIE TEXHOJIOMNYECKNE peLleHns
B YYeOHbIX 3aBe,eHUAX.



KoMnaHua pa3padboTuuk
CoBpeMeHHble pelleHns ana y4eobHoro npoLuecca

OcHoBaHMe KoMNaHnU U UeJib

Pa3pabaTbiBaeM 1 npefocTtaBnigemM poboToTeXHUYECKMUe Habopbl ANA CTYAEHTOB.

BHegpeHne TexHonorum

Co3paeM MeToAnYecKMe Matepuanbl ANnsa yaydleHus yyebHoro npolecca.

LLinpoknn cnekTp pelueHnun

rnaHE

H O B bl e TeXH Oﬂ 0 I—M M I'Ipeﬂ,naraeM peweHna an4a WwKon, Konnepxxem v BY30B, BKJ/IlO4aA Pa3/inyHble NHCTPYMEHTDbI.

Po6oToTexHU4YecKue KOHCTPYKTOpPbI

|OS.RU

AKTWBHO BHEAPAEM HOBENLLME TEXHONOTUU B YY4EOHbIV NMpoLLecc.

MeToanyeckue MaTepualibl

KoMnaHusa 6bina co3gaHa ans pas3paboTKu COBpPeEMEHHbIX 0bpasoBaTesibHbIX
WHCTPYMEHTOB.



YHUKanbHble 0OCOOEHHOCTM
UeM Mbl BblAeJ1IAeMCA cpel aHaJl1oroB

Ucnonb3oBaHue ACKYCCTBEHHOI0O UHTENNeKTa

NHTerpayma Al n obnadHblX TEXHOOrMA AN
yINyJdlleHna B3anMoLencTeuA.

UHTYNTUBHO NOHATHbIN UHTEepdenc

MoaxoauT oNns HauyMHaKLWMX NpPorpaMMnUCcToB, obneryas
npoLecc obyyeHus.

MHorononb3oBaTtenbcKas paboTta

CnocobcTByeT COBMECTHOMY 0B6YyYEHUO U
B3aMMO4ENCTBUIO MeX Yy NOSb30BaTENAMM.

MopaynbHafa cuctemMa

[lo3BonsaeT 4obaBnATb pasnnyHble
MOAYNMN U OaTYUKKU ONA paclUMpeHns
PyHKUMOHanNa.

JKocUctemMa

BmecTe ¢ HabopoM, nosb3oBaTesb
nonydaer

He TONIbKO MHCTPYMEHT, a TaK Xe
obpasoBaTesibHble MaTepuanbl 1
KOMBIOHUTU e AMHOMbILLJTEHHUKOB.



KoMnnekTtauusa Habopa

OCHOBHblE KOMMOHEHTbI U MaTepunasnbl
Ha npuMepe Habopa “U3byLika”

Co3paHue n MoaepHM3aLns YCTPONCTB

KOMMOHeHTbI B HalLMX Habopax No3BONAT Co3aaBaTh Kak
NPOCTbIE, TaK U CNOXHbIE YCTPOMNCTBA A1 0O6yYEeHUs 1
pa3BrievYeHus.

MbIl Tak >e npeaycMoTpen BO3MOXHOCTb MOAEepHM3aL,nmn
KOHCTPYKLWWN AOMONHUTENBbHBIMU MOAYAS MU N CEHCOPaMWN,
CMOCOBCTBYHOLWNMN JanbHeENLWEMY 0OyUYEeHUIO.

[MTnacTukoBble geTtanu u Moaynu

Bbonee 150 NnacTUKOBbIX AeTanen u
Mopaynen ona cbopku pasHoobpasHbIX
KOHCTPYKLUW.

MHCTPYMEHTbI 1 060opyaoBaHue

[MafanbHbIM HabOP C MyNbTUMETPOM
KomMnnekT HeobXxoanMbIX COOPOYHbIX
WHCTPYMEHTOB PasfIMYHOro HasHavYeHus.

UHCTPYKLUMM U nOoCcobUA

NHCTPYKLKMA 1 obpasoBaTesibHble
MaTepwarsbl Ha 31IeKTPOHHOM pecypce
jos.ru/forum.

IJIeKTPOHHbIE KOMMOHEHTbI

3 nnaTthbl yrnpaBneHus:
e Orange Pi 5 plus
e STM32F4XX
« MEGA 2560 PRO

Habop n3 37 ceHcopoB
Bugeo n ayono moaynu

MoTopbl U CepBonpuBobi

MoLlHble cepBonpuBoabl C yCUNUemM
25/40/80 «r.

MWKPOMOTOPbI U MOTOPbI C PEeAYKTOPOM
AN MaHUNYNATOPOB

MWHN-cepBbl A9 HEDONbLUMX KOHCTPYKLLUNA.




BOo3MO)XHOCTH NporpaMMuUpoBaHus

[1na HAYNHAKOLWMX U OMbITHbIX
nosib3oBaTeneun

Bnarogaps nowarosbiM YpoKam Mo

NPOrpaMMnUPOBaHUIO Ha NHTEPHET- Python ncC ONA ONbITHDbIX nosib3oBaTeneun
pecypce ios.ru/forum, nonb3oBaTesb

MOXeT OCBOUTb 6a30BbIN YPOBEHb Python n C Ha nna'rq)opme Keil.
POOOTOTEXHKM 32 MPOMEXYTOK OT 4-6

MecALeB.

Pa3BuTune TIorm4ecKoro MmbilineHus

[porpaMmmmpoBaHme poboToB
noMoraeT pa3BMBaTb JlIorM4yeckoe
MbILLIEHWE 1 HaBbIKW peLleHns 3aaau.

NMporpammMmupoBaHune Ha C gns
HauYMHaKLWUX

HA3blk C B cpepe Arduino, 4To
naeanbHO NoaxoauT oA HOBUYKOB.



HaBbIKVI, Ppa3BuBaembie C NOMOLLDbIO HAalUUX HaGOPOB
OCHOBHbIe HaBbIkM Ana 6yayllen kKapbepbl B IT

MporpamMmupoBaHue U anropuTM1MYecKoe MblluneHne

dopMUpPYyeT KPUTUYECKOE MbILLSTIEHNE U HAaBbIKN KOOMPOBaHWSA A8 PeLleHns 3a4au.

KomMaHpgHasa paboTa 1 KOMMYyHUKaL S

CnocobcTByeT pa3BUTUO HaBbIKOB B3anMoaencTena n apPeKTUBHOro obLleHus
B KOMaHfe.

[TpoeKTHbIN NoAX0 4 K peLueHulo 3agav

BocnuTbiBaeT yMEHME NNaHNPOBaTb U peanm3oBbiBaTb NPOEKThbI OT aen 4o
BbINONHeHUSA. [NpoekTHaa paboTa B POnu:

e [lporpammucTa

e ONEKTPOTEXHUKA

e ApXuUTekTopa MHPOPMALMOHHBIX CUCTEM

e [1poOeKTNpoOBLLMKA

e PykoBoguTena npoeKkToB

CneunanbHoCTuK byayuiero

[lonb3oBaTesib NosyYyaeT NpakTUYeckme HaBblKK BeayLnin npodeccuin dyayuiero:
NH>XeHep no MallMHHOMY 0byuyeHunto, VIHXeHep no BbIYUCTTUTENBHOW TEXHUKE,
ApPXUTEKTOP KOMMbOTEPHbIX ceTen, Cneynannct no N, PaspaboTuuk MO, Cloud-
NHXXeHep 1 np.



anMepbl NMPOEKTOB C pOGOTOTeXHI/I'-IeCKI/IMI/I Ha6opaMM
iccnepoBaHue MHHOBALUWMOHHbBIX MPUTOXEHUN N TEXHOJTOTUIA

ABTOMaTU3MpPOBaHHble CUCTEMbI PoboTOoTexHU4Yeckue ycTpomcTea

and ymHOro oomMa

Co3pgaHne CUCTeM, KOTOpble YNpaBnsaoT PaspaboTka poboTOB A/1s y4acTuUs B COPEBHOBAHUSIX,
yCTPOWCTBaMM B JOMe A5 NOBbILEHNSA YTO pa3BMBAET TEXHNYECKME HABbIKM N KOMaHOHOEe
KoMdopTa n 6e30nacHOCTMU. B3auMOeNCTBUE.

Po60T ¢ MaLLMHHbIM 3peHunem YuyeOHble NPOEeKTbl MO NporpaMmmMmnpoBaHUIO
C03ﬂ'aH|/|e p06OTOB, CMOCODOHbIX ﬂpoeKTbl, npeaHasHa4YeHHble A1 O6yqu|/|F| OCHOBaM
aHanM3npoBaTb N MHTEPNPETUPOBATb NPoOrpaMMnpoBaHus, BoBEeKaroWmne CTy,EHTOB B
OKPY>KaroLL Yy cpeay C NoMOLLbH KaMep NPakKTn4yeckoe oCBOEHUNE TEXHOJIOTUN.

N CEHCOpPOB.

YMHaA KONoHKa CepBep - 0651a4HOE XpaHUIuLLe

Co3aaHne YMHOM KOMTOHKN Ha OCHOBE icnonb3oBaHme 06/1a4HbIX TEXHONOMMIA NO3BONSAET CO30aTb
NpOrpaMmMmMpoOBaHUs pacrno3HaBaHUA peyn u COOCTBEHHbIV CepBep/XpaHUNMLLLE 1 OaeT BO3MOXHOCTb

MCMONb30BaHUM MICKYCCTBEHHOIO MHTEEKTA. yrnpaBfeHns yCTPONCTBOM U3 OGO TOYKM MUPa.




Ob6pa3oBaTenibHafa aKocuctemMa
MeToamnka obpasoBaTeIbHOro npoLecca

O6by4yeHne ocHOBaM OT NPOCTOro K PoboToTexHmn4yeckmm Habop,
CNOXXHOMY, Ha OCHOBE NMPOEKTHOW NPOrpeccuUpyroLLLMmM No Mepe pocTa
neatenbHocTU. OBLNPHbIV pa3aern 3HaHUW NoNb30BaTeNs.

“HavanbHasa wkona” ansg nonyyeHus
6a30BbIX 3HAHUN.

[Tanka U aNneKTpOoHUKa OHNMauH ypoKu No nporpamMmmMmpoBaHuio
BknoyeHne B obpasoBaTebHbIA O Kypcbl ANna cTapLllekacCHUKOB U CTYA,EHTOB,

NpoLecc BaXHbIX A/11 POBOTOTEXHUKM OXBaTbIBakOLLMe OCHOBHbIE A3bIKU

N MHXEHEPWIN HaBbIKOB. nporpaMmmMmnpoBaHnNAa U NMNpakTn4ecKkmne 3agaHnA.

dopyM 3HTY3UacTOB —/ KomaHpHol pa6oTbl

BO3MOXHOCTb MPOEKTHOMN AeATENbHOCTU Ha
OCHOBE pob0OTOTEXHMYECKOrO Habopa KoMaHa,ou
0o 4 4YenoBeK.

dopyM C MHOXECTBOM TeM A9 obMeHa
OMbITOM M 3HAHUAMMN MEXAY yYaluMnUcs
N NnpogpeccrnoHanamu.

A

Ypoku 3[]-npoeKTupoBaHus O630pHble N 06pa3oBaTesibHble CTaTby

Bupgeo, ctatbu obyyarowme ocHosam 3[1-gmn3saniHa CTaTby ANS CaMOCTOSTENIbHOIO U3YyYeHus,
N MOLOENNPOBAHUSA, YTO NO3BONAET pa3BMBaTb KOTOpble YrnyOonsatoT 3HaHWS o R LAl
HaBbIKU UHXXEHEPHOro NPeoKTNpPOBaHUA. Pa3IMYHbIM TEMAM TEXHOJIOTUN.



I'Ipeumyu.l,eCTBa Hal APYITr'MMU KOHCTPYKTOpaMu
CpaBHeHune “U3bywkn” ¢ LEGO Mindstorms

TexHn4yeckasa nogaeprkka

[pepocTaBnAeTCs NOMOLLb Ha BCeX aTanax paboTbl ¢ HABOPOM.

Pa3Hoo6pa3une obpasoBaTenbHbIX MaTepuanos

N30yLKa npennaraeT LWHWPOKUNA aCCOPTUMEHT y4ebHbIX pecypCcoB.

NpoddeccuoHanbHble J x LLInpOKKNU CNEKTpP NPOEKTOB
MUKPOKOHRTRORNEPHI MopaepXKa MHOXECTBa Pas/INyHbIX NPOEKTOB A8 06yYeHus.
Kon-Bo peTanen 1200+ 850

I'Ipo¢eccv|0Hanb|-|b|e KOMIMOHEHTDI
J x JeTanu n aNeKTPOHHbIE 3N1eMEHTbI, aHaNornyHble TeM, YTO

[pUMEHNMOCTb NONYYEHHbIX MCNoNb3ykTCA B NpodeccmoHanbHOM 060pyaoBaHNN.

3HaHMN Ha NpaKTukKe

Bo3DACT NONL3ORATANS oT 14 net oT 9 net
s L = s npo 60+ npo 16 nert
Poccumnckoe nponssoacTBO J x




Hawun obpasoBaTesibHble HA6OpbI
OCcOBEeHHOCTU U KOMMNNeKTauusa

Habop U36yLuKa

Orange Pi 5 PLUS/ STM32 /MEGA 2560 PRO/
3 Tuna nepensumxeHus [ MaHunynaTopsbl
[ 2 Auncnnes [ Kamepa

YHUuBepcanbHbI Habop ANs NoNyYeHus
6a30BbIX 3HAHUN PODOOTOTEXHUKMN.

Habop 3amMok
Nvidia JetsonNano/ /STM32 /MEGA 2560
PRO /3 Tuna nepeaBuxeHusa /
ManunynaTtopsbl /2 Jucnnes / Kamepa

NpeaneH ona N 1 MalLMHHOIO 3peHUS.

[dononHeHue 01

MEGA 2560 PRO /4 6ecKonneKTopHbIX
MoTopa / NynbT paguoynpasrieHus /

*TocTaBnaeTtca B KomriekTe 9 N30yLwek
+ 1 3AMOK



Kak HayaTb paboTy ¢ HAbopoMm
[Towaroesoe pykoBoACTBO A1 HAaYMHAKOLWUX

@ [MpunobpecTn KOMNNEKT

OcHoBHOW Lar — npuobpecTu @ CobpaTb KOHCTPYKTOP MNO
POOOTOTEXHNYECKNIN HAbOP.
MHCTPYKUUNN

@ O3HaKOMUTbCA C KOMMNAeKTaLmemn
CnepgynTte NoLwaroBom NHCTPYKL MK, YTOOb

N3yunte cogepxmmoe Habopa u cobpaTb Ballero poboTta NpaBusibHO.

NOKYMEHTaL MO, YTOObI MOHATDL, YTO
BXOOUT B KOMIMJIEKT.

—

@ Morpy>xeHne B MUP POGOTOTEXHUKMU

Ha nocnepgHem aTane HayMHaeTCA NOMHoe @ HauyaTb Kypc nporpaMmmupoBaHus

Norpy>eHue B yBnekaTesbHbIi MUP POBOTOTEXHUKN
N TexHosiorun. Nonb3oBaTesib co30aeT COBCTBEHHbIE
NPOEKTbl N NPOrpaMMHbIe peLlueHns.

Mcrnonb3yinte oHNamH pecypc ios.ru/forum
0719 U3YYEHMA OCHOB NPOrpaMMmMpoOBaHnS
BaLlero pobora.
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O6pa3oBaTenibHble BO3MOXXHOCTU POOOTOTEXHUYECKUX HaAbopoB
Knto4yeBble BbIBOAblI O KOHCTPYKTOPE N ero BNnMaAHUM Ha obpasoBaHune

OBPA30OBAHUE

MUHMPOMTOPT
l; POCCHU

MUWHUNOPDbI
Poccum

@CDI' OC

&

HauuoHanbHbin NpoeKT “ObpasoBaHne” 2019-2024

Habopbl koMnaHuM “I' paHb HoBble TeXHOMOrnMn” COOTBETCTBYHOT TPebOBaHUA N KPUTEPUSAM.

PeecTp poCCUUCKON NPOMBbILLJIEHHON NPOAYKL UK

PoboToTexHn4eckumn Habop gns obydyeHuns “Usdywka” exoant B PPIMMO MuHnpomTopra.

[ocypapcTBeHHas perncrpauunsa nporpammel gnsa 9BM

[MporpamMmHoe obecneyeHue “U3byLLKN” MeeT CBUOETENLCTBO O rocyaapcTBeHHOW perucTtpauynm nog N22024669336.

drocC'nol

C akTyanbHbiM nepedyHem GIOC, conocTaBUMbIX C HALLKMMU POBOTOTEXHUYECKMMU HabopaMmn, MOXXHO O3HAKOMMUTCH
Mo cchbifike: ios.ru/docs.

MeToan4dyeckoe nocobue gnqa npenopaBsartenem

COBMECTHO C NPoduUnbHbIMK 3KCNEepTaMu 1 NpenogaBaTeniMn YHUBEPCUTETOB Mbl MOArOTOBUIM Nocobue As
opraHusaLum y4yebHoro npouecca ¢ UCNosib30BaHMEM HaLIUX POOOTOTEXHNYECKNX HAbOPOB.



MapTHepcTBa B 06pa3oBaHUN
CoTpyoHMYeCcTBO A4 ynydleHns obpa3oBaHunA

CoTpyaHUYECTBO C LLKOJIaMM U KoJnea)kamu CoTpyaHMN4YECTBO C YHMBEpCcUTETaMmn

Halla kKoMnaHMAa akTUBHO pa60TaeT C yqeﬁHbIMI/I 3aBeAeHnaMUn a4 Mbl BsaMMO,EI,eP'ICTByeM C YHUBepcutTeTamMn onAd pa3p860TKM
BHeLpeHUA pOO6OTOTEXHUKN. N MHTEerpaumm HOBbIX TEXHONOTNA.

UHTerpauuna poboTOTEXHUKU B NpOrpamMmbil Koonepauuna c kKomnaHuamMmu B cpepe IT
CoTpygHMYECTBO MNO3BOIAET BHEAPATb POOOTOTEXHUKY B y4YebHble CoOBMeCTHble YCUNNA MOMOraroT NMOBbICUTb YPOBEHb 0Opa3oBaHUA
nporpamMmsbl AN1A CTYOEHTOB. N NOArOTOBUTb CTYAEHTOB K 6yaAyLLIMM Bbi30BaM.

Hawwu napTHepbI:

HoBOCUOUPCKUA aBUaALMOHHbIN
TEXHUYECKUN KONNea>XX UMeHu
b.C. lNanyuwaka

HoBocubupckum
rocygapCTBEHHbIN
TEXHUYECKUN YHUBEpCUTET

Cubunpcknim rocyaapCTBEHHbIN
YHUBEPCUTET BOLHOIO
TpaHcnopTa

KoHcopLyM po6oTOTEXHUKM
N CUCTEM UHTENNEKTYaNbHOro
yrnpaBieHuns

CunbUnpCcKnin rocyaapCTBEHHbIN % HauwnoHanbHas Accounauns
- - Y4yacTHUKOB PbiHKa

YHUBEPCUTET TENEKOMMYHUKAL WA e

N MHHOPMATUKM 0B0OTOTEXHUKU

Bcepoccumckoe yeMrnmoHaTHoe
ABUXeHUe nNo npodeccrnoHanbHoOMy
MacTepCTBY

[pynna koMmnanun NMNPN3MA
[Mpnama-C

MexxpervoHanbHasa obLlecTBeHHas opraHmsawumns
BEeTepaHOB NMPaBOOXPaHUTESNIbHbIX OpPraHoB

1 noapasneneHni no 6opbbe ¢ opraHM3oBaHHOM
NPecTynNHOCTbIO



KoHTakTHaa uHpopmauuna

Ob6palleHna no BonpocaM NnocTaBKK, 3aKNHOYEHNA OTOBOPOB
N npoyen nHopmauunm

j0S.ru

info@ios.ru

OO0 “I'paHb HoBble TexHoONormn”
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