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C uenpio peanusaiun e/iepaibHOro mpoekTa «CoBpemenHast [11KoJa», B
COoOTBETCTBUH ¢ ITucbmom Munmcrepersa npocseienns Poccuiickoii Mdeiepatinu
or 30 wHosbps 2023 roma Ne TB-2356/02, pacnopsikennem [IpaBurenscrsa
Hpkyrtckoit obmact ot 25 sausaps 2021 roma No 23-pn pyKOBOJICTBYSICI
[Tonoxennem o munucreperse obpasosanus Mpkyrekoil obnacty, Y TBEPIK/ICHHbIM
nocranosjienueM Ilpasurenscrsa Upkyrckoii obiactu or 14 pexabps 2020 roja
Nel043-mm:

L YTBepauTh MHPPACTPYKTY PHBIH JIHCT sl OCHallleHHsI
o0pa3oBaTesibHBIX OpraHu3aluii  06Opy/I0BAHHEM, PACXO/HBIMMU mMarepUaiamu,
CPeACTBAMH OOYYCHHMSI M BOCHMTAHMS JUIS CO3JaHus M (YHKIMOHUPOBAHUS B
00111e00pa3oBaTeIbHBIX OPraHU3allkaAX, PaCHOOKCHHBIX B CCILCKOH MECTHOCTH H
MaJIBIX TOpoJlax, LEHTPOB 00pa30Balusl eCTECTBEHHO-HAYYHON U TeXHOJIOrHIeCK O
HarpaBiienHocred  «Touka  pocra», B 1eisx  obecrieuenus  peain3aly
denepanbHoro mpoekra «CoBpeMeHHas LIKOJNA»  HAIMOHAILHONO  [IPOCKTA
«O0paszosanue» B 2024 rojty corjiacio npuiIoKeHHIo.

2 KoHTpoJIb 3@ MCIIOJNHEHUEM HACTOSILICIO PACIIOPsKEHMsI OCTABISIO 3d
co0oit.

Munuctp M.A. Ilappenon
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HidpacTpyKTypHbIi JIMCT JUIA OCHAUCHHA obpasosaTeNbHBIX Opranu3aimii
06OPYI0BAHIEM, PACXO/THBIMI MATEPHANIAMH, CPECTBAMH o0y4eHHs 1 BOCIHTAHUA /LIS
co3AaHMs 1 (DYHKIMOHHPOBaHUS B 0611e00pa30BATC/LHLIX OPraHH3ALMAX,
PACTIONOKEHHBIX B CEBCKOT MECTHOCTH M MUILIX FOPOJIAX, HEHTPOB obpaszoBaHis
eCTECTBEHHO-HAYUHOI! 1 TeXHONOrHYecKoit HanparettocTedi « Touka pocTar, B nenix
obecrieuenis peanaliy GeaepaibHoro NpoeKTa «CopeMenHas mKona»
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JOCCHEWHRGCT EBINOIHENIE IKCIIEPUMEHITIOR o ImeMan Kypead
ipuzuw. Kovmesxmargs: Becnposoonai A ismuoanyus no
dpusuxe ¢ 6-10 aempoentpim damyukan: [ luehposai damyur
meMnEPamypPsl ¢ OuanazonoM UIMepCis ne Vxce ven om =20 ool
1200 Hughposoi Oamyuk adeoaiomioo O i
Snanazonos uzsepenus e yxce sea om () oo 500 wlla Jlamyux
WASHHINNO20 NOIA ¢ OUARAIOHOM UIMEPEIIE 1e yHce wem om -8l
s 8O s Ta Jlamuus nanpsaaxcenus © Ouanazonan usMepens ne
Ve went om -2 do +2B; om =5 0o < 3B om <10 do ~ 108 om -
13 0o + I3B Jlamuux moxa ne y.xe vew om -1 ado - 1A Jlamvux
IKCeepOMEnp ¢ nokazames e senee ven: <2 go 4 g 28 g
Omoernvie yempoiicmea: USB ocyuiiocpad ne venee 2
wanaaa, + -10 B Axceccyapw: Kadican USB coeounumenvibiti
Japsonoe yempoiicingo ¢ kabereu nunil ’SB USB Adanmep
\Bluetooth 4.1 Low Energy Koncmpykmop 015 nposeoenus
ancnepusieninos Kpameoe pykosoocnino 1o JKCniyamaiu
Huepposoin aabopamopuu lpocpasisimoe otechevenne
femooweckue pexostenou (40 pacon Haneue
PVCCKORTBIYIOS0 Calima noddepxckn Ha e audeopoIuKos.
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VOCCNeMURAET GOIMOANCHIE AADOPANIOMITBLY PAGON 1O XUMUL
1 YPOKAX & OCHOGHOT WKOIE U APOCKIMNO-licC HEOORAMETHCROT
Viesimeannocmu ywanpxes. Kosmaexmenps: beenposoonoit
WHBINUOGIMY IR DO XU F- s GCHPOCTITBLAT QMY URAM U
','!;um-m;\' pH ¢ ouanasonon uzwepens ne yxe ves om 0 oo 14
!pH Jlamywur 21CKkmponposoOUMGCME ¢ OUGHATOHAMI UIMCPEHUA
e yowce we om B oo 200 awCa: om () oo 20000 sard i om 0 oo
Juimn wkC v Jlamyik menmepamype: ¢ Quaiaionom uINepenia
e YHCE HEN O 220 do ¢ 140C Omocasnsie oamyusu: lamuux
smeekoit monmocmu 323 nv Axcecevape: KatGean USB
oeounume it Japaonoe yempoiemeo ¢ kadeaes mnilSB
LISB Aoanmep Bluctooth 4.1 Low Energy Kpamyoc
WROROACIIGED 10 IKCAVAMGIIN YUEhpOsai 1adopamopu
Hadop radopamopnoi ocnacmii Hpospavnioe ooecnesene
Wemoonsecktic PeRauenoanine He wenee 40 pacom Haiuaue
\pyeckonsmunoca caima noddepaku Haiuue euocopo i
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Puanasonom uzvepenusi ne yxce west om () oo 14 pH Jlamuux
imevnepamype ¢ ouanazonom uzvepenus ne yxce wem om -20 oo
+140C Jlamuux memnepamyps okpyxcaiongeit cpeds ©
Kuanazonom uzvepenus we yxce vem om -20 oo +40C
Urceeeyapu: 3apsonoe yempoiicmeo ¢ kabeaes minil/SB USB
doanmep Bluetooth 4.1 Low Energy Kpamkoe pyxosoocmeo no
!"lrk‘()’\‘ﬂ.llf’m C MEMATIUYECCKIM MIMAMUEONM, pa?pemenue He
wenee 0,3 Mnuke Hpozpavwoe odecnevenue Memoouyeckie
pexosenoayuu ne menee 30 patiom Vnaxoska Haruue
PVCCROAIIYHOSO CATIMA HOOOEPIKU, HATUNUE BUOCOPOILKOS
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Obpasosamerbibiit HAGAP OOIXCEH oty NPEOnaziayen o8
WIEHI POGOMOMEXHUYECKUT MEXNOTOUT, OCHOG
WHEPOPAAIOUIBIX ITEXHOAOSUT 1 MEXHOT02UT HPONBINICHNOT
GRIMOMAMUIAIUY, @ MAKNCE MEXNOI02UT NPOMIMURUPOSANIS U
wooumuaiozo npouseodcmea. B cocmans natopa oot
AXOAUNL KOMIICKIVIONUE U Yempolicmed, ooiadaioniue
KORCIIPYKIMUGHOT, GRapamuort i npospassiioi
coruecmuvocmsio opyz ¢ opyeos. 1) Kawniexm
KONCTIPYKIIUGIBIX JTEMENNOR U3 MEMALIE 1 NIGCIMUKA 018
COOPRI MOOCIC T MAHIYIANUOHHX POGOMOE ¢ V210601
KuneamuKoli, nrockonapaiieannoil kunesamuxoi, Delta-
wrnesiamuwol,  2) Humeaiekmyabnsili cepeoyiooyis ¢
HIMEZPUPORANNOTE CUCIENOl YAPABIEHNA = 11¢ Menee Tum,
t"‘c,rmmrm{v.ab DOAXEN VORADANL UNIMESPUPORAINOT CUCTIENOT
npak e, eGECRENUBQIONYET OTPAIMINIO CER3H 11U KONINPOIL
prapasenpos - ROA0NERUE 6ATA, CROPOCITL SPANEHIS, HAZPYIRA
npusooa, a makace 0DECneNUEEIONER ROTMOMNOCTL
HICTENDRAMESHOZO NOOKTIOVEHUS OPYE € OPYCOM U YAPAGICHIA
Lqmu_uwl‘\i'lstmr 1O NOCICOOEWNETLIOMY HOAVOVIIERCHOMY
acwixponnony unmeppency.  3) Podomomexnnveciui
wOnmpoLIep, HPEOCMABIAIONUIT COBOI MOOVIRNOC YCmPOTICG,
SKHONGIONCE 6 CEOH VOHORIAMNBIT MUKPOKOMNBIOMED 014
me THECHUS CHONCHBIX GBIMUCTUMCABIBY OREPatil,
w:’j’ludk.'fmﬁwhlil KOHMPOLTCP Q1A VOPAKIENUA BHEWHIME
VEMPOTCIMEANU U HAAMY PACKIUPCHUS D151 BOOKTIONEHUS
e yempotieme. Mooyau podomomexuieckoco
SONINPOIIEPA DOANCIBE OGAAaI OQOHOGPENCHNOT
KONCIIPYKRUGHOT, QRAGPAMNOI 11 IPOSPaMMIioT
r'mmn musocinbio dpy2 ¢ opyean. PoGomomexiuieckui
KOHMPOLIEP OOINCEH YOORICTROPANTL INEXHUYCCKIN
XAPAKMCPUCTIURAM: KOT-60 HOCP GCMPOCHNGO
MUKPOROMIBIOIMEPE = 1#e MCHEE 4, MUKNMORAA 4acmoma sopa -
e wienee 1.2 1Ty, odwem O3V - ne wenee 512 MG, nanme
furimepdpeiicos - SP, 12C, T-wire TTL, UART, WM, yughposoie
b e venee 16 wum u anaiocossie nopmu - ne senee S um o
FOOK IO HIUS GHEWIIIE YCIPOTICIE, GCMPOEinil ukpodhon, a
maxwce Wikt wan Bluetooth oas kosaynusaian co gieuiunu
yempoitcnsam. Podomomextine CKuli Kompaiiep Ooamen
(OGCCHEYURAING GOTMONCHOCTE APOSPAVARIPOSGHI © HOMONBIO
lepeocme savkos C.C++, Python i esoboono
,En wenpocmpansesod cpeds Ardumo IDE. a masace yapasienst
MOOC A POGOMOMEXHUNCCRKIX CUCIIEM C HOMOTHI0 CPeont
P\’( IS 4 Hpospasswpyestoin kowmponep - e vewee Tuom.
Tpospastnpyesuit KOWMPOIIEP QOLWEH NPEOCHIARIHME COGO
O THNE THIBHT NGOYb, OGTAOGOUIN 1fposu nopmasn

- HE WCHCe 8 Wi 4 aHaTo 06NN “l'{’”lll‘”l = N wenee l,(' L,
JART, 12C NP TTL, @ mavawee vooyvien
cnposoonol caszt muna Bluetooth win Wilks oas cosoamus |

im.‘un-lm,'u'r.'ul wu

wm
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UTaama pacuiupenus npozpaMMUPYEM020 KONmpoLIepa — He
wenee Tum. [Tiama pacuiupenus 00nxcna ooecnewusamy
ROTMONHOCHT ROOKTIONEHUS YHUBEPCATEHOZ0
WBIMUCTIMETBI020 MOOYIS K CEMU ROCPeOCIGo wmmepieiica
Sthernet, [Thama pacueupenus 00I0CHa 0G1a0amMs nopma
ROOG-BBIEOOG 0131 NOOKTIONENUA UPORBIX It ANAT0206BLY
wempoiicme — e vewee 40 wm, unmepgheiic SP'Lu
HOIMONHOCINO NOOKTIONEHUA BHeweil Kapmut navismu. 6)
Wodyae mexisecko2o 3penus, npeocmas.isiion|ui coboil
VOMpPOTEmEo 1o Ga3¢ BbIYUCIUMETLHOO MURPOKOIIPOLICpA 1
biimespupos@IIUil KAMEPBI, OOCCREYUBAIONEE PACROIHAGANUE
PPOCHIEIIY [3OOPANCEHIT Ha MOOYAC 3G Cuem COOCMBEHHBIX
WM CTIITIE 1B BOIMOMHOCEN - HE MENHee .'mm.‘ Afﬂ(’y.?h
mexHnYeckaolo 3(1(.’"!01 adaawcen fﬁecnf“m"lh ROTVONHOCE
KOMAVHUKGIUN € AHAIOZHYHBLANU MOOYILMN NOCPCOCmIBON
ettt 1A GaIC NOCIEO0RAMETLNOZ0 urmepgheicd ¢ yetvo
WUTHETICTE 1EPeOaylt PETVIBMANIOs UIMEPENITt SpYINb
WOAVICT N YNPARIRIONEe REINUCTUMEILHOE } CHPONCINGO,
ROOKTIOYCHIOE K Oaunon wine. MoOyIe mexuiieckoco peins
YOUNCEH OOCCHENHEGITE BOIMONCHOCHTS OCYH{CCINETANT
ACIPOTIRY MOV 15 IMEXHUNECKO20 SPEHI = HACHIPOTRY
bKRCNOIIUY, OAIaHCa GET020, YSEMOPATHOCHTIHX
COCMaEIAION{UX, NIOMGOU OOHAPYHCUEAEMOT o01acmin
WFOGPANCEnIS, OKPYIOCHTN OONAPYHUCGENOT ofaemu
HIOOPANCHTHA, NOTONCCHUEC OONAPYHUCAEMBLY OGTaCIIEN
smnocume o Opye opyea. Mooyire MExXnuieckono penus
Waaxcen oieCneutsaNs BOIMONCHOCHT HECIMPOTKH Ha
OONOEPEACHNOE OONAPY.HCCHUE e MeHee 10 paznqisx
YUNGUIBIX OOBCRNIOR & CeKmope 0G30pa, THo e venee 5
COCTEEHBIY OOHERMOR, COCMONN{UX U3 HE MENCE 3 PATIUHBIN
cpadpuseckux npusiumiwos. Mooyias mexitiee
Joaxcen obradans scmpoeniv unmepdheticavu - USB,
LART, 1-wire TTL, 120, SP 0as kosevynukanule co sHeuniun
100K HoYae L yempoicmeavi, 7) B cocmas adopa
WOANCHBE GXOOMIN 1y unghop.iary -CEHCOPIbIE
WOAVAL, APCOCHIAE IONUE Cot0l Yempolicmesd ia Oase
J[)lh‘Pﬂ\l.lr!Jﬂ"s'L‘ AT K(J.l""[ﬂ!.'ﬂl’pd u Hillt‘ﬂﬂnuf.'fhlf(l.‘d

VUKPOROUIMPOTTEPAN (MaKmocas wacmoma - we vevee [6
ATy, waice Oaninsix
JOOROUCHIA K GHEUIIN YOmPORemea: iugiposoie u

naiozossie nopmer, [-wire 1TL, pazvex muna RJ. Hudpposoit

LI 1021 AT MOOVAAMU ROCPEOCIIGOM Wttt 1A Ba3e
Flrnt'ln.’l)lmmlu’..‘hmr.‘u wamepheiica ¢ yeanko oaibueine
1epedat PeVIBINAOE UIMEPCHILn 2PYRIBL MOOVIET 11d
Vol ue. B cocnas natopa 0eaxio &Xe0unts: yudiposoi
\ll’l”_\'.fh J"ﬂk‘lllf"l'”l-f KidmKu
Chemoduooa e enee Ju, qughposoi o0yIe KOHea0co
IpepEIGEIRCIA e aenee i, qughposoi eoyis daniukd
wwema — ne senee Jum, yughposoit sooyiae RGA caemoouony
sie vienee L 8) B cocmas natopa Ooaxist Gxoduns
Sevenminl O COOPKE BAKYYAVHOZ0 SAXGRING. BAKVYMNAN
ipucoeka e venee Jum, daekmposaiminin Kianan - e
venee L, sayyvamidic igeoe — we vence lum. 9) B coeman
(WHOPE OLKEH GXOOUIIL VHCONBIE KONNTER, SXTOUAION I ¢

cetst yuedinoe nocooue, nAGoP GUOIOMER MPEXVEPInY
DACMEHMIOE OGN NPOITIITNPORAH IR e
[y sguomibx posomos, a Makxe Apocpasimoc
lodieenewenue o padomw ¢ nadopoy. TTpoecpatmoe

l‘l?"’ﬂfﬁ']}!‘l{)”ﬂ".‘ f‘N‘ll“.‘.![fml’.’.'fhll’fll‘y(-'fﬂ.r’ﬂl‘l('lnﬂ(l. NOOK TOHERIOC K

wenjen”. )

revenma, 1{ughposoit MOOYIL G0ANCEN GBIAOAMN b GCMPOCHIBLY

ne venee 8 Kaaiom), wimepdpeticasm 0.
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obecnevenue dorwo obec
BUVATUIAUIO MOOCTH NANUITY IS (e veroeoit,
VLIOCKONGPAIIEILIOTN U OCKBIMG-KUNCNAMUKOR) & Hpolecce

7 obecne iy Ui 1P i
Impaexmopul OGUNCENIE UCHOTHUMETBHOZ0 MEXANUINT
M@HUNYIHYUONNO20 POGOMA, BOZMONHOCHTS 3a0aNUs
10CICAOBEMEBHOCHTH IMOYCR QIR NPOXOICOCHUA HEPET X
MCHOANUIME THHOZO MEXAHIUING . I 1020 poi;
WTpozpasmmoe obecnevenue Coaxcno ynkyuonupocamn, kax &
MNOSABHOCTIN & EUNE CPEOBE MOOCIUPORANUA, MAK 1 6 PENCUME
VOHUMOPUNZG 6 PEQTEHOM EPEMENU NPl NOOKTIGHENI MOOETH
MANUIYARINOPA BOCPEOCHIGOM POGOMOMEXHUNECRO2O
wonmpo.iepa. pospasiunoe odecnevenue oo1xno
decneuusams BOIMON HOCIN ROCMPOCHIA ZPAPUKOR JAOANIBIX
W MERYUIIUX 0GOGUETbX 0o
podoma, spad IAUEntl CKof it M YCKOpEus,
cpadguicos packemnnix snaventi nazpyisu. Ilpospasinioe
oBeCnevenue OTNCHO HOIROTAING 3G0aAsans
ROCILOORAMETLHOCTI REPEOGUNCENUT MANURYARMOPA
NOCPEOCMEOM HAGOPA KOMANO & GIOUN0-Zpadhieckos
wnmepghence.  NVuednoe nocobue 001xHo codepuants
MAmEpUa b 10 PAsPAGOIIKE MPEXMEPHHX MOOCIEH MOOUIBIN
POGOIMOE, AT IHHONTNX POGOIMOE € PATINIIBIT MIUNANT
WHHeNmERY (Yor06a8 Kune HAOCKO-NGPALIEIHAR
wunexamura, deisma-sunevamurd, SCARA ww puvawnas
wunexamura, wamgopya Conoapma u m.n.), wHempysipa: no
RPOCKIMUPOsaNII0 POGOMOS, WHCTMPYRUI 1 MEMOOuKH
DEVIGECTINGTCHI MUXKCCHEPHBLY PACYCIOS HPU 1POCKIMPOsanuy
(Pacuemn HacPYIKU U NOMEHINOE, PACHEN MOUHOCIIN
npusOOOK, PACHEn NAPAMEMPOE KUNHENMAMUKY U DL1.J,
UHCIPY R RO PATPAGOMKE CUCIEN YIPAGIeH 1
IPOZPAMMIOC0 DOCCACYENI O YIPARICHUS POOOMAMH,
EHCIPYEN M 1 MCIOOUKHE 110 PASPatome Cucmes VIpasienus ¢
DACHEHMANT NERVCCIIGENNO20 WHIMELTERMG U MAWUIHO 0
POVHEHUS

g ¢ gl o
20 POG
!

f MEHURYAAY

{Yemmpéxocesoi
[vuedienic podom-
;ammul,\emmnp ©
;Irml\ IhHbAMH

CMEHHBLME HACAORaMU

|Vyetnmii podGom-vanunysmop Rpeonasnaqen 48 oceoeHus
DGYUAONUNUCH OCTHO6 POGOMOMEXHUKN, OUs NOOOMOGKI
OVUAIOTUNCH K GHEOPEHIND W ROCICOVINIEMY BCROILTORANII0
OGOMOE 1§ IPOAUCIEHHON IPOuIGoOCmGe. Kotuwecmeso oce
oGema warumiasmopa - vemupe. [lepesengenne
AHCIIPVAICHING & TPOCIPANCIIGE 110 MPEM OCAM O 1K T
VAPGETANGCH Macoss Osreamesian. Hanpsweenue numanus
acosmy Osncamereit e Ooaee 12 B Cepeoosucament
HEMGECPMOTE OCU OOINCH OOCCRENUEANTS ROGOPON
HCIPYICHING, V203 ROKOPOMA MAHUIYIRIMOPA 1 OCHORQIL
woRPLE KepmuKa b ocu ne menee 180 spaoycos. [l
IRPEOCTCHIA BOTONCENUA MARURYIAMOPA NPR NOSOPORIE GORPYS
REPIIIKG IO OCU O0LHCCH BCROABIORAMBCH Inkodep. Voot
HOGOPONIG SAONESO ICya saamysmopa e senee W cpadycos.
Voar nosopoma nepecnceo naewa smanunyiasmopa we wenee 100
cpacveos. (13 onpeoe ientsl ROJOXCENUN JA0NC20 U NEpediieco
LICY MAUMIRIOPA OO0INCEN HCROTBIORUMTHCH Jupockon. Voot
wosopoma ne yemsepmols ocu ne senee 180 cpadveos, lowncna
I GOIVHCHOCTIN OCHANEHUS CHMENNBLNE HACUORAMIE
(HampuAIep. OCpICameTn Kapanodud wiu griovacmepa,
IPUCOCRA C ( 1'!."\‘””!"! WMETEM, MEXUHIYCCROC FAXEAmMioe
VOIPOIICIIRO © CEPROVEUSAMETEN, VCIPOTCIEo O d3epriol
pAsUPOGK I yempoicmeo a3 D-nevamu). Muniowainnan
WONILICKIIANUAE CHCHIME HACAORAMI HCEMIT CORIT

BAYeam (HPUCOCKd), MEXANUNCCKI JAXG@, iacaona

JepReame s 0N Kapanoaug Maprepa yakn, kdcdoka

wm

PIEPEXOONNK T8 KPSILICHUS CORMECIITILNBIX KOHCIPYRINIKIIGY

_Oemaacin i RORCIPYRIN, HACAOKA IAICPION CPARHIHK,
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HiMey

wacaoka 3D-nevamu (o padome: ¢ naacmuxom PLA ¢
ouavempont numu 1,75 an). Jloawcen boime ocnangen
tepmmpwodau OAH NHERMAMUNECKOZO U MEXTHUYECKO20
paxeamos, odec UM EPAUEHIE FAXBAYENNO0 OTBERMA
RO BPEMA nepemeny POM NEPEMENIAEN020 OGhEKMa
woKpye eepiukaibnol ocu. [l obecnevenus

vy P 20 3AXEAMA OOINEH GbilG
lochangen 6cmpoeniol 8 KOPIYVC ManuUNyAAmMopa nosnoi.
Vloaxcna Goints GOZNOKHOCNTE NOOK: 1St QONo X
Vempoticme (Hanpusep, mpancnopmepa, peinca o

7 it pod nyabma ynp muna OXOHCuK,
wavepsl 20 Ipenud, KO0 Oar L MOOVIR
Gecnposoonoco docmyna). Pobom-sanunyasmop 0o1xen |
OHECNENUBAMB NEPEMCICHUE HACAOKU & NPOCMPANCMEE,
HACAOKU, BOTMONUOCTIL NOAVYEHUA CUHAT08 Om
Kavepbt 1 OAMYIKOG, GOIMONTOCHTL YIPARIEHUA

abib yempoiicmeau. Mamepuat kopnyca -
vt Jluaviemp padoveit 3onbt (Ge3 yuema nasecnoco |
wncmpyvenma u wemeepmon ocu) ne venee 350 . |
Humepdheiic noownove st USB. Jloaxcen wsens
KOTMONMHOCID ARIMOHOMNON PAGOMBE 1 BHEWNENO YIPARIEHI.
M5t Greuirier0 ynpasienus ooixcen Guime npedycyompen
nyaem, nooxuovaewmil x potomy no Bluetooth. Vopaswiouguic |
9 Liep GoaMCen GLib CORMECIN €0 Cpeooit Arduino.
VHpasaso i KORMPoIep CoBMECHus o cpedoil
ipocpaseuposanus Scratch u azwkos ppocpassposanis
HOAMeen 0GECRENIEANTS NOROPOIT O NEPEBLIE IMPEN OCAM &
Baoannbiil Y201 ¥ 1A Ja0annnl Y201, ROGopom no wemaepmor
sl n@ 3a0anibil Y20, ocuxcenue & koopouvame X, Y. Z,
repeMeneniie Ha a0annoe pace no Kooy wX. Y,
7. nepeoayy 0anmnpix o MEKYIEs ROTOXCENI Y2106, Nepeaayy
JHBLX O MEKYIUY Koopounamax uempysenma. loiwen
VIOOAEPIUBTINE REPENEN(ENNUE & OCKAPIMOSHLY KOOPOUIINAN 1t

2 1AX NOGOPOMA OCCH, ¢ TAOAUNOT CROPOCIIBIO W VEKOPEHUC,
Tunen nepesienenili & OCKapmoGbIX KOOPAUNamax: OGuxcente |
10 MPAEKMOPUL, ORUNCENHUE 1O NPANOTE MEHOV OBVALI {
NOYKAMU, NEPERPHISUBAINE U3 MOYKY 1t MOYKY (Hepenoc

panexma). Kopnye ooien Guimib 6 Janjlagenon uenoientc |
wracca ne wuxce 1°20). |
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BP0 MEXANIRC,
VEXAmPAITRe U
OOMONTEXHIREC

HaGop doaxcen (ot RPCOnasauen 01s RPoseoeHus V4eanlx
BANAINUEL 1O WIYSCHI OCHOE MEXAMPOTURY U POGOIIOMEXHIK,
| IPAKIIMECKO0 APUMEREHIA DAIORBIT LIEMENNTOR JTERMPOIIKY
If CYCMOMEXNUKN, A IAKICE HAUOOICe PACHPOCIPaneHnon
ICMEHIINON Oa 360 W OCHORIBIX TEXHINCCRUX Peuienil,
PIPUMCHACABIY NP APOCKIUPOS ALY 1 NPOIMOMIAUPOSaIIL
VUTIUYHBLY WHHCCHEPHBLY, KUOEPHENUYCCRUX It GCMPAUGACMBIX |
| wcmes. B cocmas Hm'nupa DOLRCHBE KXGOUM b KOMILTCKIVION{IE |
lu yempoiicmea, 061a0WONUE KONCIPYKMIENOTH, l‘
t ICRMPUYECKOT, GINIAPANTHOTE U IPOZPANMIIOTN |
WORAMCCTRICGOUTIBI ﬂl"'l'.' s ()R\h'ﬂ.lf. B CoCIe lflf(;rl,?(l OTHCH ‘
X OOUMEG KOVILIEKTT KONCITPYRITUEHEY VICMCHINOn U3 Mematia |
Vis COOPKU MAKCMA MARUTVIAUONHO0 POOGOING 1 KONRIERM
VCIIGLLAICCRI KONCIPYRITUGHBLY DACCHINGR O3 COOpPRY
Makema voGuIsneco podoma. B8 cocman HAGOPU OOTHN
:memm, APUROOA PATTHMHOSD UG SMOPL ¢

HINEPUPORANIBIN I KHETMNIL OARIUKOM NOT0 M NG — e
wenee 2um, cepronpueod Goapmoin - ne Mence Jui,
CCPEONPURGO AT
HOTWOMHOCITNBIG _\'l‘.'."(lﬂ TEHUA 6 WASORON PNV
2uem. B cocnas Hatopa o0axnisn X00HMe WIS 0141
COUPKI BURYY MO0 SAXGAING SRV NPUCOCRd
i, yaerimpos@ctamenin wnan - e vienee . gakyyunoin

He Menee 2uim, npusoo o
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e wetied

woc - e vienee Twm. B cocmas .{lﬂﬁ»r_fﬂ: i wna exooums |
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PATTUMHOZ0 MUNG U ATUNGL, KOMRIEKT PEIUCTIOPOS, KOMIIEKI
OO08, CeMuceRmenmibil unoukamop, oucnaeit K-
NG, KHONKY — HE MEHEe Sum, ROMENuoMempu — He Menee
Buem, undppaxpacuviic damyuuk - ne menee 3um,
VABIMPAZEYKOGOT OQINYUK - 11 Menee Sum, oamyux
memepamypui - He venee Tuim, damuuk oceeyennocmu - ne
venee lum, moovas Bluetooth — ne venee Twim, vwooyis HK-
npuesmura — we venee Tum, woovas HK-nepeoamuua s suoe
nonounveo nytema ynpasaenus — lum, akkysyismop — ne
wenee lum, sapsionoe yempoicmeo — ne menee Tuwm. B cocmas
HAGOPa OOINCEH KXOOUINE MY THMUAAMYUK QT3 UINEPENUs
meMnepamypsl U GIANHOCHE OKPYXCAIONel CPeosl — He Metee
Juim. My UK O01KCCH 06, IpOCHbT
ViKY ipoLIepO (1 vacmoma - e yvenee 16
WMy, wiia Oamiex — ne vienee 8 Koaium), unmepgencas ous
NOAKAOYCHUA K GHENHIA jl‘(.'mpoa‘rcm«an.‘ Hlldjptmhlt‘ "
@naracosuie nopimu, 1-wire TTL, pasves muna RJ. B cocmas
HAGOPA OOTHCEN GXONUITL KOMILIEKI YHUBEPCATBHBLY
B UCTUMETLHBX MOOVICT, APEOCMABIHIONUX COG0I Oa30eyo
RAGINY, NAGINY PACHILPEHUR D153 CEMEBOX0 BIAUMOOCTICMENHA 1
Liamy ROOKTONCHNA CIOTOROT; HAZPYIKU, Broosupue 6 kovnexm
VOMPOUCINGa Q0N Hbl 0G1a0aAMb OONOEPEMENTON
KOHCIpy VICKMPUHCCROT, Js u
IPOSPAMMHOTE CORMECHTMOCHTbIO dpye ¢ dpyeon. bazocast
PAAING YHUGCPCA THI000 W UCTHIC U050 MOOVIH Q01 HCH1a
APEACMARIAM COGON IPOSPAMMUPYEMBIT KONMPOLICP & Cpeoe
LArduino IDE wi anaio-usmsix ceo6o01t0 pacnpocmpansemx
(cpedax paspadomxu. bazosas nwama doixcna odradams
RCMPOCHIBLMN UHMEPheTicanu A18 NOOKTIOMENIUR Ihpossx u
AHATOZOEBIX VCMPOTICIIS, GCMPOCHIBLMIE TN elicasu USH,
UART. 12C, SPI, I-wire TTL, Bluetooth, Wiki. ITrama
PACHIPENS OO 1A OOECHEUEAMb BOIMONHOCTTL
MOOKTOHENUS VHHUGEPCATBHO0 GHIYUCTUMEIDHO0 MOOVIH K
cemu nocpedcmeoy unmepgheica Ethernet. Ilaama pacupenus
LI OGIAOENT NOPINANI BROOA-GHEOOU IR HOOK IO YEN IS
WuUpPOsHIX U anaiorosnx yempoiicme, wanepgeic SPLH
COTMOMHOCHIBIO NOOKTIOYEHUR BHEUNET KAPINbE TAVANIL.
I Taama pacuipenion (s NOOKTIONENUR CUIOROT HASPYIKT
YOIIONA OGECTIETUEANTH FOIMONCHOCITIL APRAMOZO NOOKTOHCHNA
BHEHNEN CHIOBOT HUZPYIKU, 0 MARNCE PESVIUPYEMOT HAZPYIRI
rocpeocmaon PIVM wimepdpeiica. B cocmas nadopa ooawen
SXOOUNTE NPOSPANNUPYEABLT KOUMPOLICP, OOCCTES A0
FOTMONCHOCITE OCVIHCCIIS 1AM b pasminmaj- NPASPAMAHD O
Waod, HCROALIVH WHCIPY Menmapuin cped paspatomsu Arduing
YDE u Mongoose (N 1 s3mxos npozpavivuposanus (O -
VavaScript. Ilpocpasevupyevnin kowmpoaiep ooixcen odiadams
{ropmasiu 0as ROOKUONCHUR YUGHPOGHX U AHA 100X
\'l,'"l{’(’r-ﬂ.‘l"f‘, 0\'“"",’"“‘”]”-!“’" "’xk‘m“,ll"n\t"hlll" KHORKa A 4
DACKIPOMCXAHUYCCRUNE MOOYIANU 0I5 OPLaiUIaM CUCmes
VOO VIPAGTEHI, GCTPOCHIBING NPOSPANMUPYEMBLAI
CREMOOUOAAMI O3 WHOUKUNRE PAGOYESO PEKTUNA,
cempoennsin imepipeiicanu USB, USART, [12C, SPI, [-wire
1L, ISP, Ethernet, Blueroth, Wilki, B cocmas nabopa ooamen
FXOOUM L OOV T MEXHUNECKO20 SPENUN | NPEOCMas 0
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OGO BEYEC THIIEABINOC y t'rﬂ'lk)l-r(,'lﬂﬂ‘u CO BCMPocHnisa |
WMUEPONPONECCopus (KO1-60 20ep - e Metee Suim, sacmomed i

opa s senee 1.2 1y, odvesr O3V - ne venee 312Mb, odnen
wempoetmoi nassmy - ne wenee 81G), unmespuposaiiiod

AV CPOiE (MARCUMATLIOE PATPEUICHIE GUOCONOMOKG,
mepeoanaestoco no uimepgheiicy USE - ne venee 2392x 1944 ¢o.),
i onmuseckoi chemenoi. Moovas meximec
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Yorxucen 001a0amb CORMECTIULMOCTIBIO € PATTUYIbLMY
pospasimpyessi Koy (
unmepgpeiicos - 1-wire TTL, UART, I12C, SP1, Ethernet. Mooy
IMEXHUYECKO20 SPENS GOINCEH OHECHEUUBAMb GHINCINEHIE BCEX
leavepenuii 4 GpIYuCIEN Ui ROCPEOCMBOM CODCIMBEHNBIY
BNIHCTHMETHHBIX ROIMONCHOCIIET BCRIPOCHIIOZ0
wkponporeccopa. Mooyis mMEXHUYECKOZ0 SPEitlid Oo1xen
OGRa0aN b FOIMONCHOCTIBIO KOMMYNUKGIUN C GHATOSUYIBLAT
MOOVASA NOCPENCMBOM Wllibl Hd Hase NOCICAOGAMETHHOZ0
peheiica ¢ yeavio o ui pesy; 06
wxvIepenuit pynne MOOYIET NG YIPARTAION|EE GHHUCIUMETLIOE
YCmpOICGo, ROOKTIONENN0E K oanoi unme. Modyis
MEXHICCKO20 FPEUIE OVINCEN OBECTICNUBANL HACTPOTKI
PENCHNOE PAGOMBI - HACHPOTIRY IKCROUIHL. daranca berozo,
WeeMOPAIHOCTTIBIX COCMARTAION(IX, RACHAOU
Ofnapy K UBGEMOT 0BAACIIN USOOPENCEIIR, ORPYZIOCIN
OHAPYHCUBAENOT 0GIACIIN USOOPANCEHUA, NOTONCCHUE
OGHAPYHCUBAEN X OBAACHICH OMNOCUINEIBIO OPYe Opyed,
MAUITTHOE OOVEHIE NAPAMEMPOR HETUPONHBLY cemei i
'n'map)tu‘t‘mm OOBEeRMos, lflﬂp"l u MA'GN"M’NN'“IH"ML' Jnavenid
DAPYHCUGAENBIX MAPKEPOS MUNG ATUCO, PUTMEPbI
OOHAPYIKUBGEMBLY OKPYICHOCINET, KEAOPAMOs 1t
'"P('J’-’(J.‘lh”uh‘()ﬂ, napawempos l\‘ﬂl""m('""lﬂt'l"". pazurptm,
KPUEHIHDL U NOTONEHUR PACHOTHARGENbX awnuii. Hadop
JOINCEH OOCCICYHEATTE GOINOICHOCTTL PAZPAtOMKY ModeTu
wotabnoco podoma, yapasisesot & FPV-pewcune
"l)&'pﬂk‘ﬂ'l?ﬂlll‘ "Pﬂ-’pﬂill.l"f()“ﬂ ohecnedenus Os NEPCONAIBIO
KANPBROMEPA 1 MOGILTBIBLX YCMPOUCI 1 faze (O Android
wine [0S, 06ecneusaIoneso 600K NOCHTL VAPAGIens
VOO TBIBLY ,mr'mrrm,u W GCMPOCHHBILT Manunyaismopos
pocpedcmson cpadueckozo unmephenca, SR &
(it HAGOP KHONOK 1 NepeRiovamenci, axcoiicmur, 001acny
‘ LR (Jl'lllif;mi'"uk' BUEO. Hﬂf;ﬂp OOAMEH GOCCREYHEUNb
OTMONCHOCTHG WIVYEHUA OCHOE INJJPIJGHHINII el ICPUANMMIBIX W
annapamiibx KOMILICRKCOS MHCHEPHBIN CUCITEM, ﬂ(’l‘llﬁ'ﬂ‘lff “
dhepe "Humepiem seqei”, a maxxce pewicntii & odaacmu
WHOMOMEXHUR U, "L‘A‘_l'l'(‘"M'(.‘HHU.’(J HICIACKING W AR O0
wayvens, B cocnias nabopa 001x0 &xX00un nocooue ne
IV HEHING OCHOE T, TCKMPOHURT W CXEMOMEXHIKN, ,wnu-:mr? "
chepe "Humepuem aemei”, paspadomsu u
NPOMOMUNUPOS A0 MOOEIE podomos. B cocman natdopa
WULHCHO XL ﬂ(.ll‘llf't?u’ HO UIYYHCHIND OCHOR fkf;pl"jf""ﬂ'"
crcmes MEXHUYCCKON0 3P M 2aeMenmos H('L'_\'('('”ili!‘.lﬂ'ﬂi“l‘l
UIHINEITCKME. )
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KOHCHPVRINOP (15
NPARIKY G10M1070
POSPAMNUPGRAIIA ¢
WorHLIeKmoy

MY UKOE

POGOMOMEXHUNC ORI lmrinp npeonaznaien RIS HIPHEHTUA OCHOR
YOGOMOMEXHURH, OCMANCH, VITO8 3 MCXAHUINOR, HEOOXONUNBIX
Vst COZOMIUA PAGOMOMEXHIECRIY yempoticms. Huadop
pipedcmaesisen e W KOMAACKIT CRIPYKIIYPHBLIX 2T HCHMOE,
COCOUNUMENBIHBIX DITEMETMOR 1 ITEKMPOMEXHUNCCRKUT
wasmonenntos. Hatop noseoisem npocodunts IKCHEPUNICHITG
b1o npedventy’ rusuka, CO3OQBAME 1 APOTPANNIPOGAND
coGupaestbie MOOCIU, U3 KOMNOHEUINOE, EXOOHIUX & €20
lcocmae, padone 300ea MOETBIBIX W CIIAHUONAP BN
YOGOMOMEXHINCCRTIY YCMPOTUCIG © QRMOMIIMUIUPOEAHIBLM
NVAPAGIENUCN, & FIOM YHCIE 1A Ko WECHON U SYCENUYHOM Xooy, a
NAKHCE KOHCIPYKIUT, OCHOGAITBY 1A UCHOAbIORANIUU

ru; MBI BUOOE NEPEUY (6 MON NHCAE HEPERAYHBY I

GHameiy) @ makwee poracos. Bempociiore HECHpOsONIBIC
lcemeawie pewens (Wi-Fi u Bluetooth), gozsoxcnocms
lrmeapargun © GeCnIamuBLL 001G 41N 110, viecncyusaom
COFMOICHOCHTD IPARIIHCCKO0 WIVYEHUS IEXHO0. 1

unmepnema GCICTE W OCHOE HEKVCCIBCHITOSD HHmCIeRma.
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. COOp X U3 MO X HAGOPOS, 6 2pynnel ©
cemessiv asaumooetcmeues. lpedycvwompena omponaisnas
BOZUONCHOCHTE PACUTPENUS OOROIHUMETBHBLA KOMTONEH AL
He GYOOHI{INU & dapmuyio Ko, )
P1OIEOAAION LN W VYA MEXHUYECCKOE 3p€f“ﬂ.’
VIPOABIUIEHIVIO | wuky. lpeoyeyomp
WOIMONHOCITT P P € O Tl Ml
odaaywneiun cepencai. Hpedycvompennt staeniyy osa
"r)r&‘pﬂlll"fnvﬂ“hl.‘ }:unmpu.uepa & NIACMUKORBLY K()pﬂ_}'fﬂ.l’.
VIOGOIIOUIY OOHOBPEMEHNO CO0 /i Poo
paziynose HAIHAYCHUA, HMCION{UX BOZMONCHOCTNG paaﬂ'"hl Kax
B NOMaROsaM PL'-"N-IIE. MaK u asmaonoMng, NO3GOHONIY
PEATNIORAME OOYHENUE NPOZPAMMUPOSANUIO § HCCKOTLKIY
lcpeoax paspacomKu na pasiuvibix A3vikax (K npusepy, &
epeoax Mblock, Arduino IDE, na s3wxax Scrarch, C, Python,
imicro Python). Kax Munsyst 00w us Koumpouiepos useem
CHIPOCINVIO VREPa cucmemy, K Wi-Fiu
lictooth, nopm 018 ROOK. HOCTED thlie
OCOUNACMBIY SHEWHIX YCmpoireme (ne venee 20 oonospesenng
OOKTIOUAEMBIX YCMPOTICIME). Kak My ooun u3
COHMPOTTEPOR Wieem 8OINOMHOCHE "(”l’ﬂ‘fﬂt’,"f.‘ll”ﬂl‘l’ Janucu
e wenee 8 "pﬂ.‘pﬂ.“", C BOIVONCHOCTIIBO m'pux'rmwnux .llEM’T)_l
s, Kak MuHUMYAL 00U U3 KOHINPOLICPOS uyeem
e oieninii oucnaed (1PS), rossousiondn Gueooumn
Iannse ¢ OamMYUKOs 8 RUOC INAGINY U Jpadhuros, a makxce
QIABANTS «Cmn)t‘"“hle' L mmmpdncrep ﬂu(l('ﬂ".'ﬂhl.
QANCCIB g l‘(‘lf&'ﬂpﬂﬂ U UCHOTHMIMET BIEHLY _\*Cﬂ'l"?l'li“ﬂ.‘l'i'fﬂ.
SCIPOCHINIY & 0OUN U3 KOUMPOATEPOs, - e vence 10 uon.
JONEC KOUWECTIBO JAEMEHMOR & Hadope e wenee 400 wm., &
fmoy wucie nodrovaesse moovau: - Bluetooth vodyas, -
WROTNOT OUNIY UK TR, = _]'.Thnlpﬂ’tl\'(”“'l—l aamaur
PACCIOAINN, = OAMYUK YECINA, = QMUK KACans
Saekmpoexaneckui, - IR Modyas, - somop necmosnnosco
‘Emnm © PEOYKMopor — He MeHee 2 wm., - CepRONPUEXD, - ibm
OUCIAUONIO20 YIPAEIEHIA IR, HadGop ooxcen aoime
VROMLICKMOSan uk'h:l'_!l:]'.Tﬂ"lﬁfﬂfblllH f;l”"ﬂpl‘ﬂl"t npl’;‘pd.ll\ﬂfﬂt'
FOCCHEHCHIC, NCOIBIVEMNOT adas NPOSPAMMUPORAHUR
(_‘(luuﬂut WhiX ,rk)(mnmrm'.rrmuecxur Modeaeh u _1'('"?[?(”‘!"""!"_
OOMHO OuMb QOCMYIHO OIS GECNIANHON0 CRAYUTANUA U3
cemu Humepuem u nocaeoyioneo ucnohIosans

s F

| IHumrp OI3EN3
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Hadop cocmoun uz 7 kosmiesmos u npeonaznaven 018

GO THC TN IKCHEPUMEHMATBIBIX JAOAHLUTE 20C) DapCmeeion
LNOCOGA T AINMEC AU 1O OOPATORATETHHBIN IPOSPAMMAY
ocHoo 0 06uje0 06pazoGansl & gopae OCHow 20
j.‘mj\tmp. maennoco sxsavena (OI3) no (hsuce Cocman
wanniesma \el 1 Bece anexmponnsie 2 Havepume o
wpermop (wensypra) 3.Cmaxan 4. /lunasosemp naaiuemisie
F Nouwkossa ¢ nogapennon coavio 6Taiousa (1owcsa) o
nepeseriusanus, nacmuxosas 7.1 waope 8 Hume Cocmas
paunaerma Ne2: [ mamus aadopamopistic € O¢pxcameisyu
2. bmeasiosiempon 4 Lpywciaii 6.4 pyaee 8 uncina.
Whcimemposoe ocaenwe 9. 1pancnopmup. Muvaowemposoe
I:r.,- enpe [0 Lipyeok ¢ kprovxos u numeio. |1 Hanpassionas
{ocman kovnaekma N3 | Hemounus numaras nocmosimozo
moka 2. Boasmyemp osyxnpeoeisiei 3. Avnepyemp

Ay xnpeocivhottt 4. esuemopen 3. Hadop npasoiounx
pesucmopos plS, 6. amousa 7 [Tepeseni pesucmop
(peocmam), 9. K104 015 paTusianis 1 3avskans
aaekmpieckoi e, Cocmas kosiexmea Nod: [ Hemoums
emanies nocmosiioro moxa 2. CoGupaoniue msm

B Dwpan 6. Hanpae isnongas

e cnas ewavng) 7 .Ocaemumeis 8. U eaceas Owadipacva ¢

ceensaonian minza 4./ funeira

oonain e o 9 o paennop 101 maen ng nrwonmon ticme
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€ KpY2OsbLM mp pmupos 11.Coeo bHbil N

Cocmae kouniexkma Ne3: | Cexyndamep s1eKmponniit ¢

) Hany jast co wikaroli, 4.[LImamus ¢
Wpenaentes 018 naxiownoi niockocmu 5. Tpancnopmup

6. Humsuiot Masmuuk ¢ 2py3oM ¢ NYCKORLIM MAZHUMONM 1 ¢
woIVONCTHOCIbI0 uxMenent Oaune wumu 7.0 pyso 8.1Ipyscunast
9. Mepuas 1enma Cocmar koxmrexma No6: 1 [l mamua
raGopamopusiii ¢ oepxcamensyu 2.Poivaz 3. 5yoku 4. Humo
5.0 pyaw 6.1 emp 7. Auneiwa 8.1¢ pmup Cocmas
wanmaexma Ne7: 1. Karopuvwemp 2. ]‘emm.wmp 3. Becw
baexmponsie 4. Hepumensiton yuaunop (wensypra)

5./ unatop emaasnein na wumi 6.1 [wimop anovuiuesoii na
umu

\Hadop O
xumns)

 IAEK

FB HAGOP BXOOANT GECH AGOOPAMO] 200 2,
cnuy aabof i I KONUMECKAA, NATOUKA
lemexasmman, npodupra I1X-14 (10 wimyx), cmakan aucorut ¢
wocukom BH-30 ¢ vemxoit (2 utmvru) HUARHOp
wxseepumennnin 2-50-2 (cmex ¢ npumepmoit
Wprankeiy), uimamus 0 npodupok na 10 2uéso, saxcum
ppodupasell, umamets-10xceurd (3 wmysu), wadop haaxonos
118 XPAHENUA PACMBOPOS 1 PEARITUBOS (oOven tjnw:mm 100 s
- 5 koxmrexmos no 6 wimyx, ooves guaxona 30 a1 - 10
woanLIekmos 1o 6 Wmys), NIEHmop uIMEPUMCTbNBT ¢ HOCHKOM
1-300 (2 wimygu), cmaxan awcoxuie 300 so (3 wmysw), nadop
{“P‘”"" OB Vb IHBA NOCYOB (me A MbnsA nprmu;mx -3
rmm K, epu O bimbs Koad - 3 wmyku), xaiam Geawi x 6 (2
VN, NEPHAIKY PESUNOsHE Xumteckue cmoimue (2
YKL, OUKH SAUUIMIbE, Gribmper Gyaaxcivie ( 100 wmyw),
POPIONCE OH COUPINOEOK (0,33 a). B cocmas nu&up GXOOHM
peakmuG: UOMUNLIT, HCICI0, CONANAR KUCA0MA,
SENIOPAIOK, PEHOIHMATENN, AMMUAK, REPOKCIN) G000POAA,
pranpan cepedpa u opyue: 8 0OIell CTOMHOCI - 44
PATIUMIBLT BEHECHIE, UCROABIVENBIT 01 COCMAB eI
KOMPICKIOR PCARMUBOS BPN NPOGCOCHI IKTAVEHAUOINBX
RCHEPUMEHIOE 16 KYPCY WK AbIol Xt Pexovenoyemes
opamposame nadop O 1D, noseoasionjui npotoouns
IPAKINIMECKTIC JAOQUUS TPH IPOREAEHUN 0O(Ec0

COMBEMCMBVIONEl 1A00PAMOPIOTE ROCYObE, PCAKINIGOS,

‘ﬁ‘(;lllJ-(MUU"C"’F‘J"JHJHHH("(J ﬂﬁ“ﬂ‘(’f"fﬂ"lwr ﬂpu
‘Popaposantiu PEKOMEHOVEMCH YuNeleant hakmuneckyo
(NOmPeGHOCIE OGPATORAIE NI 0PI L

Fm‘_rdupc‘umcmmm IKIAMCHG PO XUMUNT C HCROTLTORAHNCM
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Wik pockon iighposai |

[Tun supocrona: Guoroeunecskuin Hacaoka mukpockona:
lwonoryaspuas Haznavenue: aadopamoprisit Memoa
CCICORANNA; COCIOE NOTE Mamepuar onmmuku; onnuYeckoe
umun Vecauvenue muxpockona, kpam: 64 — 1280 Oxvasips
W 16x Odvexnuae: 4x, 10x, 40x8 (noonpywcunenisiy
[Penoavaepuan 2oroaka: na 3 odvexmuna Tun nooceemi:
Bepraio wi ceemoouod Pacnotoxenue nooceemsn; GepXusis u
binwswenss Mamepuar xopnvea: semaa [ipeoyemuvi cmoux,
hm 90 Hemownur mamanus: 220 B 30 'y Uncio vecanuiceaeii

um

36.00

(Im'r. HeUlsaent POKEOenie | v‘n.‘mmm INOSOSUHCCKOO

HON P WCIPYMCHINA TN MCOOaN, Hadop
'n_rmm'um'mc'n AP UTYICHIH DROTOHI, ONOIOCIH, NV,
Leocpadna u npUPOONECOCHs, G MUK ¢ 0ud HHOMGUOVATBINY
WCCHIEAORIUR U NPOEKITNOT OEHMEABIOCHIN WKO UK.
‘,’\'mm NN Bg'curprJaclrrlfllair WV ABIREON IR 1O

‘n:u OSHYCCROMY MOUUMOPUNZY © 8= 6CIpoCHnb
Danansa: Jlamuur mampam-gonos [ lanam Xaopuo-uonos
Viamuux pH ¢ ouanazonom uasepenus ne yuwe 1es om oo 14
VH Jlamuuk craxcnocni ¢ ouanasonan uzvepenus {1 1004

it

IINIE OCECTEHHOCIIN C OUGNAZONON UECPEHNA e Ve YeA |

18.00

n/

Haumenosanne
ofopyaosanns
(PBIIO)

Kparkue npumepunie
(PBIIO)

KHE XAPAKTEPHCTHRN

Eanunua

Koanuecrso

om 0 0o 180000 ax Jlamyux mexnepamypsi ¢ ouanasonos
muqmmu ne yuce wem om -20 oo + 140C Jamuux
OUNOCTIN C OUANATOHAMI UIMEPEHUR HE YHOE HEM
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VCCKOAIHYHOSO Calima SO HNCKH, HATUYLEE BUOCOPOIIKOE,

[

Hausenoranne
pamﬂﬂ,'
["KomnuioTepHoe
obopynosatie”

Tun yempoicmea: Muo2ogyukyuonaionoe yempoicmeso
MDY Haenmocme nevamn: yepuo-Geaas, Texnoioousn
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1200 [ughposois damuux abcononnoso oasienus
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MHOZOKO. hopatay BLX IEXHOAOSUIT W INEXHOTOZUI NPOMBIMLICHHOT
POGOMOMEXNUNECKUX  IGMOMAMUZALIY, & MAKNCE MEXHOTOUT IPOMOMUNUPOsaus u
cucmes u adoumuaHo20 npowsoocmea. B cocmas nabopa 001
MGHURY. AN HONHBIX EXOOUML KOMIAEKNVION{HE U poticmea, ooiac {
podomos wonemp z i it u npocy it

cospecmusocmbio opye ¢ opyeos. 1) Kovnaexm
KONCIPVKIUENBX JICMEHNO8 U3 MEMAL1a U NIGCIMIKG 013
COOPKIE MOVCHET AAHUIY Y X pod ¢ yenoson
KuHEMAMUKOL, niockonapaiieasnon suneswamuxoi, Delta-
keunenamuron. 2) Humeasexmyaisiii ce Vb ¢
UNIEZPUPORANHON CUCTIEMOI VIPABIEHUA - He Melee Tuum.
"EPRONMONTH O0INCCH OOIAOGITE HHINESPUPOSAHHOT CUCmeNoll
VIPARTENUA, OGCCICYUBAHONEN OGPAMUYIO CRATb WA KON
napasempos - NOI0XCCHIE KA1A, CKOPOCHTL BPAN(EIUA, HIZPYIRG
VPUBOAU, G MAKHCE O0CCHEHURAIONNET GOTMONHOCTH
NOCIEO0RAMETHHOG NOVKTIONCHUA OPY2 € OPYZOM U YOPas1enIs
CEPBOMGOVIAMU 10 HOC. 'rer)mmmmhumfy ROAVOVRACKCHOMY
CTIXY wy pihenicy.  3) Pod HUYECKIT
ganmpo ep, nperlunuﬂmmwrm COBON MOOVIBHOC YCMPOTICHIRD,
SRAOYGIONICE 6 COH OONORTAMIE MURPOKOMIBIOMED (13
SOIIOHCHUA CAOMHBLY KHUCTIINETLINX Onepayil,
yiepugbepuinioiil KoOumpoTIEP OI% YAPAGIENUA SHEWLIL
WCmPOICIEAME U 1GMY PACKIUPEHUR QI3 HOOKTIONeH s

pneranux yempeticma. Moovau pedomomexnuvecrkoco i
WONMPOLIEPa OB 00.1GOEMN b OOHORPEMENION
KOHCIPYRIMUEHOTN, GRIGPGMIGIH 1t BPOspassioi ‘

cosmecmuvocnsio opye ¢ opyeos. Podomomexnusieckui
KOUMPOLTEP OOLMCH YOORTCMGOPAIMG MEXHIMCCRIN
KAPAKMEPUCIUEAN . KO1-60 A0EP GCMPOCHNO0
MHKPOROMPBIMEPG - 1e MEHEE 4, MARMOBAR wacmoni 4opa -
yre menee 1.2 1Ty, odves O3V - ne wenee 512 Mo, naine
wnmepgheticos - SPL 120, L-wire TTL, UART, PWM, yudposec
= ne venee 16 wm v anarocossie nopnien - ne menee 8 wm O
‘ENMK‘.‘!OHL'HHN UMY VCIPOTICINE, &Cmpoenisti Mukpodon, o
marxce Wili wiu Bluetooth ois kovevyiuraiuu co eneuni
vempoiemeany. PoGomomexnuneckut RoNmpoLiep ooimxen
Ln’wmewmwm- ROZVOIHACTID RPOSPAMMUPOGUNUA ¢ BOVOULIO

peocme azbikos CC- - Python u ceodooio l
pacnpocmpansienoi cpeon Arduno 1DE, a makxce yapasienis |
MoOeas I POBOMOMEXIUMECKUX CHCMEM € ROMOUBIO CPEdn |
OS. ) lpocpavupyesisii kowmpo.aaep - ne venee luom, |
UTpospasupyessidi KOMMpoLIEp O01XCEH NPEACMasIAmn ('ul‘lun‘l
VI TUINE DB MOOY T, 001GOGOMUN lghpossiym nopmai |
& ne senee 8 wim u anaio oewsu nopmasi - e senee 16 wm f
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Gecnpoeocuolt cexzu muna Bluetooth wiv Wil'i oas cosoanus {
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FOTMOMHOCH NOOKTIOMENUR VIUGEPCATBHO0
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POLNCEN OOCCHENUEAMb BOTMONHOCHIL OCYIECBIAN
HACTIPOIKY MOV IEXHINECKO20 IPENUS - HACMPOTIKY

INC e, Haranca o , 1 PAINOCHTIBLY
COCMARIRIONIY, NIOMGOU OONapyeusaenoi ooaaemu
MIOEPARCCHUS, ORPY2IOCTIU OONAPYHURGENOT 0faacmN
WFOOPANCCIUR, NOTONCENUE OOHAPYICURGENBX OGIGCMET
omrocumetsio opye opyea. Modyas mexuuueckozo spens
OOLAUCEH OOCCHENUBANTD GOTHONHOCING HGCPOIKY Ha
oonospeenoe obnapyxcenue ie vewee 10 paziuviix
DAUHOUHBLY OGBERNOS & CEKmape 0030pa, TG0 ne Menee 5
COCMABIBIX OOLERNIOR, COCIMOANIN UF HE MENCE 3 PATINIIBIX
epadpuieckux npuviumueos. Mooyis mexnuueckoco spenns
poaxcen odaaoams sempocibm umepgheica - USB,
UART, I-wire TTL, 12C, SPI 0as kossiymusanun co eneumion
prodKowaess v yempoticmeas. 7) B cocmae nadopa
JOAHUBE GXONME PO uihopyanuoITIo-cencopmte
WO, NPEOCARISIOn|ue codoit yempoicmaa na dase
AIPOSPAMMUPYENOCO KOHMPOTICPE 1 UIMEPUINETHHO0
paesenma. | {ugdposoir mooyis dorxcen odradants 6empoctnniy
VUKPOROUmMpoLIepor (makmocas wvacmoma - e menee 16
MUy, wana oanx — we senee 8 Koaim), wamepeiicasn oan
MOOKIONC U K BHCHIIN Yempolicmean: iugiporse 1
anaiocosne nopme, I-wire 711, pazves muna RJ. Hugpocon
MOAYith OOLK I OGCCHETUEGNH GOIMONCHOCI KOMMVIRAIE
KIHA IO MOOVIRME NOCPEOCIEOM Wb Ha (ave
PrOCICO0RAMETHHO 0 uRMEPHeica ¢ eamo daabneiauei
prepeaanin pesismamos EIMEPEnt SpYnns MoovIei na
VAPAGIRIONEE Gl MUCTIMEIBIOE YCMPOIICMIED, NOOKTIONCHTIE K
danraii we. B cocman natapa doaxcno exoouns: yughposai
VOOV 1L INGRIMOGOT KHONKW — 11¢ Mence S, nuehposai vodyin
KEEMONUOOG  He Menee S, iugiposoil MOOY 16 KORYCEOD
npeppcamend e wenee Swam, udiposoil sooye oanrka
ieema - pe venee Jum, yghposait oovas RGE ceemoonooa
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Puasl no pasy mpexiiey Mmodeael MoGwibbx
POBOMOG ¢ paziubni munasi
mme\mmu.\u 0wmcm KUHEMAMUKG, NIOCKO-NapaiieIsian
fresamusa, detbma-kunesamisa, SCARA ww puvaxcian
wunesmamura, niamgopya C) i W), wnempykiae no
, HHCIPVRIUN W MCMOOuKt
TCVIMECTIBICHUA UHHCCHEPHBLY PACYEMOR NP NPOEKINUPOGaIIL
(pacuemut nacpysku u vovenmos, pacyem mounocmu
APUGOOOE, PACHEm NAPAMEMPOS KUNCMAIMURY U m.1,),
IHCIMPYRIUU RO PASPABOINKE CUCIHEN YIpasienus u
AIPOSPANMHOL0 ODeCheNens 015 YIpas e poGomanm,
HCHIPYKHUL 1t NEMOOUKH 1O pasp
PACMEHIMAMU UCKYCCIMBCHNOO WANCIICKMA U MW HINOS0
OGYYEHIS.

bt " o 2

cucmen yny «

Hemmpévoceson
Vel podom-
MY Hmop ¢
MOOVTBHBLY
SWEHNBLAN HACUORA NN

Vuednuiic podom-vianunyusinop npeonasnauen o oceoenus
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