MUHUCTEPCTBO OBPA30BAHMAA
KAJUHUHI'PAACKOU OBJIACTH

IIPUKA3

«A9 » antetA 2022 rona Ne £576/7

KanuHuHrpazn

O BHeceHHMH H3MeHeHHIi B npuka3 MuHHCTepCcTBa 00pa3oBaHHsA
KanunuHarpaackoii o6aacru or 20.01.2022 Ne 65/1

B coorBerctBuu rmncbMoM @DPI'AY  «lleHTp MpPOCBETUTENBCKHX HHUIMATHB
MunncTepeTBa TpocBemienus Poccuiickoit Pepepanuu» OT 26 ampens 2022 roga
Ne 100/2604-08 «O TIOBTOPHOM pacCMOTPEHMH HH(OPACTPYyKTypHOro JIMCTa Ha
COOTBETCTBME €IMHON  TEXHOJOTMYecKoil  cpeae», B  LEIIX  KOPPEKTHPOBKH
MH(PACTPYKTYPHBIX JUCTOB I MpUoOpeTeHus: 000py10BaHHs, PACXOIHBIX MaTepHAJIOB,
cpencTB oOy4eHns W BOCIIUTAHHS, HEOOXOMMMBIX MpPH OCHAIICHHH ASTCKOrO TEXHOMApKa
«KBanTopuym» Ha Gase o0meoOpa3oBaTebHOM OpraHM3aluy, B paMKax JOCTIKCHH Ha
TeppuTopur  KanumHuHrpagckoid obmactd  uened, mokasarejied M pe3ysbTaToB
demepanbHOrO W perHoHatbHOro mnpoekToB «CoBpeMeHHas IIKONa» HAlMOHAILHOTO
npoekra «O6pa3zoBaHue», 1P U K a3 bl B & 10:

1. Buecrd B TIpwioXeHde K Tpukasy MHHHCTEpPCTBA o0pa3oBaHus
KanuauHrpaackoir obmactu ot 20 suBaps 2022 roxa Ne 65/1 «O6 yTBEpXKIEHUHU
MH(PACTPYKTYPHOTO JIUCTA JUTA OCHALIEHHs 000pyI10BaHHEM, PACXOXHBIMU MaTepHalIaMH,
cpencTBaMd OOy4YeHHMs M BOCHUTAHUS IETCKOro TEXHONapKa «KBanToprym» Ha Oase
0611e06pa3oBaTeNbHON OpraHM3alK B paMKaX PErHOHAIBHOTO NpOeKTa «CoBpemeHHas
[IKOJIaY» HaLMOHAJIbHOro mpoekTa «O6pa3oBaHue» B KamuHMHIpaIcKoH obmnactu B 2022
rofy» Clefyrollre H3MEHEeHHUs, U3JI0XKHB €ro B PelaKLuH, COrIacHO MPUII0KEHHUIO.

2. KOHTpOMb 3a MCIIOJHEHWEM HACTOALIEro MpHKa3a BO3JIOXKHUTH Ha 3aMECTUTEI
munuctpa C.I'. Illnmko.

3. ITpuka3 BCTymaeT B CHIIy CO AHS MOANHCAHMS.

MunucTp 06pa3oBaHus

KanuHuHrpanackoi obmactu
e

= <SS GG Tpycenta



[Ipunoxenue
K npuka3sy MuHHCTEpCTBA
obOpa3oBanus KanMHuHrpagckon
obnactu

ot «fG» O#  20221.Ne 575/ 1
HndpactpykTypHbli 1ucT. Kammuuurpaackas 06:1acts

«MYHULMIIAJIbBHOE ABTOHOMHOE OBLIEOEPA3OBATEJIbHOE VYYPEXJIEHUE CPEJJHAA
OBILIEOBPA30BATEJIbHAS ILIKOJIA Ne 58 r. KAJIMHAHI PAZTA

B pamkax peammsauuu Meponpusitus «CHopMUPOBaH M yTBEPKICH AHOPACTPYKTYPHBIA JIMCT U1
ocuamenus IllkonsHoro KsanTopuymay gopoxHon kaptel «Co3fanue 1 GyHKIHOHMPOBAHUE ACTCKUX
TexHonapkos «KsaHtoprym» Ha 6ase o6uieo6pa3oBaTe/IbHbIX OpraHu3anum»

B 2022 rony
CBOJIHASI TH®OPMAIIMA
Ne n/m HaumeHnoBaHHe HaNlpaBJIeHUSA
1 bazoeas (0b6a3amenvHas yacmy)
2 O60pydosanue 013 QONONHUMENLHYIX HANPABNEHUY
HudpacTpyKTypHBI# JHCT
Ne HanmenoBanue KpaTkune npuMepHbIe TEXHHYECKHE Eaununa W——
n/n| o6opynosanus (PBIIO) xapakrepuctuku (PBIIO) H3IMEpEeHHs
HanmenoBanue Hanpabenusi: "bazosas (06a3amensnas yacmy "
HaumeHOBaHHWE pa3jiena:
1 "KoMnbIOTEPHOE U
Mpe3eHTALMOHHOE
lo6opyaoBaHue"
T — Pasmep paboueii obnacmu: ne menee 700x1000 - 200

MM

mun Kopnyca.: Meman, 603MOACHOCMb
6e30NnacH020 3aUWUUEHHO20 3AMKOM XPAHEHUA
HOYMOYKO6. Hauyue; B03MONICHOCMYb 3APAOKU
HOymbyKo8: Hanuuue, NOOOEPICKA HOymOyKkos
n.1.1.1.; nanuuue poymepa Wi-Fi cmanoapma
802. 1 1n unu cospemennee: 1 wm. nooOepicKa
Hoym6ykos n.1.1.1.; konuuecmeo HoymoOykos:
om 15 wmyk, noddepoicka noymbykos n.1.1.1.; wm 2.00
Hanpsocenue numanua: 220B\50I'y;
ITompebaseman mowHocmo, Bm (maxkcumym):
2500; ITompe6nsemviii mok, A (Maxcumym): 12;
VTnuna wHypa s1eKmponumanus: om 2,5 mempa;
3awuma om nepeHanpaANCceHus, KOpomKozo
samwikanus: Hanuvue; Koneca ons
nepedsuNCeHUs C MOPMO3ZOM. HANUYUE.

Tun ycmpoticmea: Mnozo@yHKyuornaieHoe
ycmpoticmeo (M®Y), Lleéemnocmbe newamby.:
uepro-6enas; Texnonozus nevamu.:

M®Y mun 1 baekmpozpaguueckas (nazepras, wm 1.00
ceemoouoonas);, Popmam newamu. He mMeHee
A4, Tun ckaHuposanus.
npomsicHblil/nanuemnbtil, Bosmookcrnocme

Teneoicka Ons 3apAOKU U
xpaneHus HoymoyKkos




n/n

HanmeHoBanne
o6opynosanus (PBIIO)

KpaTkue npuMepHbIe TEXHHYECKHE
xapaxkrepuctuku (PBIIO)

Eanaunna
H3MepeHust

KoJiH4ecTB

ckanuposanus 6 popmamax: He menee A4,
Cnoco6 nooxnouenus: LAN, Wi-Fi, USB

Hrmepaxmuenvli
Komnexc ¢
gbIYUCIUMENbHBIM BIOKOM
U MOOUNLHBIM KpenieHUueM

HmepaxmueHblii KOMAAEKC C BbIYUCTUMENbHBIM
6/10KOM U MOOUNLHBIM KpenneHuem 00NX4CeH
coomeemcmeosamy C1e0yIouuM MeXHU4eCKum
mpe6osanusim: Pasmep ouazonanu. He menee 74
Orotimos,; Paspewenue sKkpana no 20pu3oHmani.
He menee 3000 nukceneu: Paspewenue 3xkpana
no eepmuxanu: He menee 2100 nuxcenei;
IToooepacka paspewenus 3840x2160 nuxceneu
(npu 60 I'y): 0a; Hanuuue 6cmpoennou
axycmuueckou cucmemvi. 0a; Konuvecmso
mouex xacanus. He menee 20; Boicoma
cpabamyl8anus ceHcopa om nO8ePXHOCMU
bkpana: ne Gonee 3 muinumempos; Bpems
omKknuKka cencopa kacanus: He bonee 10
mwiucekyHo, Bcmpoennvie dynkyuu
pacnosnasanus 00beKmoe Kacanus. 0d;
Konuyecmeo no00epiICUBAeMblX CIMUNYCco8
0OHOBpeMenHO. He menee 2, BozmooicHocme
nooxmouenus k cemu Ethernet npo6ooHvim
cnocobom: 0a; BozmooicHocmbs nooknioyeHus K
cemu Ethernet 6ecnposodnvim cnocobom (Wi-
Fi): 0a; BoamoocHocms Ucnonb306anus 1a00HU
6 Kauecmee UHCMpPYMeHma CImupanus. 0d;
Hanuuue unmezpupo8anHo20 0amuuxa
oceeweHHocmu 0N ABMOMAMUYECKOU
koppexyuu spkocmu nooceemxu. oa; Hanuvue
pyHKyuu GecnpoeooHol nepedaiu
usobpasicenus c yempoicme na 6ase OC
Windows: 0a; Hanuuue gpynxkyuu 6ecnpogodnou
nepedayu u306padicenus C yCmpoucme Ha basze
OC MacOS: 0a; Hanuuue pynxyuu
6ecnposodHol nepedayu u306padicenus ¢
ycmpoticme na 6aze OC iOS: 0a; Hanuvue
pyHKyuu becnpogooHoil nepedaiu
usobpasicenus ¢ yempoticme Ha 6ase OC
Android: 0a; BozmodcHocme yOaneHH020
yrpaenenus u monumopunza: oa; Hanuiue
kpennenus 6 komnaexme: Oa; Hanuvue cnoma Ha
Kopnyce O/isL yCMaHO8KU OONOTHUMENbHO20
ebruuCIUmenbHo20 bnoka: 0a; Maxcumanvhviu
noddepaicusaemoiti 00bEM ONEPaMUSHOU
namsmu OONOIHUMENbHO20 8bIYUCTUMENBHO20
6roxa: ne menee 8 I'6;, Maxcumansholii
noddepacusaemvili 06vem HaKOnUMens
DONONHUMENbHO20 BbIYUCIUMENbHO20 010KA: He
menee 128 I'6; Pazvem Ons nOOKMIOYEHUA
DONONHUMENLHO20 BbIYUCTUMENbHO20 O10KA €

IKOHmMmaxkmamu 31eKmpOonumarHus

wm

1.00




n/n

HanMeHnoBaHune
o6opynosanus (PBIIO)

KpaTkHe npHMepHbIe TEXHHYECKHE
xapaxkrepuctuku (PBIIO)

Eananna
H3MepeHnst

Kosn4yecTBO

l6bIuUCIUMENbHO20 6I0KA OM 6CMPOEHH020
6roKa nuManus UHMePAaKMuBHO20 KOMNIEKCA U
KoHmakmamu Ons NOOKNIOYEeHUs YUPpPoeo2o
suoeocuznana u USB 0nsa nookatouenus cencopa
kacanus: Hanuyue,; IIpousgooumenbHocms
npoyeccopa 00NONHUMENLHO20
ebiuuCcIumensHo020 610Ka (3HAYEHUe noKasameJs
«CPU Mark» no mecmy «Desktop CPU
\Perfomance»
htips://www.cpubenchmark.net/desktop. html wiu
no mecmy «Laptop & Portable CPU
\Performance »
htips://www.cpubenchmark.net/laptop.html). ne
menee 7000 eounuy; Paspewenue Ha 6b1x00e
suOe0adanmepa 6ol UCIUMENbHO20 O10KA Npu
pabome ¢ uHMeEPAKMUBHVLIM KOMNNEKCOM. HE
menee 3840 x 2160 nuxceneti npu 60 I'y;
Hanuvue y 00NnOIHUMeNbHO20 6bIYUCIUMENbHO2O
6roka 6ecnpoeoonozo modyna Wi-Fi ne Hudice
802.11a/b/g/n/ac; Makcumansrol ypo6eHbs
wiyma npu pabome 0ONONHUMENLHO20
ebuuciumensHo2o 6noxa: He 6onee 30 0bA;
Hanuyue 6 komniexme MOOGUNbHO20
Memanuyecko2o KpenieHus, obecneuusanouje20
603MOJCHOCMb HANONHOU YCMAHOBKU
UHMEPAKMUBHO20 KOMAIIEKCa, ¢ nepeosudlCHOU
konechoti 6azoii u 603MONCHOCMbIO uKcayuu
Konec Ons UCKTIOYEHUS HENnPOU3680NbHO20
Oeuncenus, lpedycmanoenennas onepayuorHHas
cucmema ¢ 2paguiecKum nob308aMeNbCKUM
urnmepgeticom, obecnevusaiowas pabomy
pacnpocmpaneHHbix 06paz08amenbHbLx U
06uecucmeMHbIX NPWIONCEHUN. HANUYUE;
DynKyUs 2paguuecKo20 KOMMeHMUpPOSaHus
no6epx NPOU3BONLHO20 US0OPANCEHUR, € MOM
yucne om Quzuuecku NOOKO4EHHO20
UCTMOYHUKA 6UOEOCUSHANA. HATUYUE,
Hrmezpuposannbviii 6 NONb306aAMeNbCKUN
unmepgetic ynkyuonan npocmompa u pabomvi
c paiinamu 0CHOBHbIX opMaAmos ¢ USB-
Hakonumeneu uiu cemeeozo cepeepa. Hanuvue,
[HumezpuposanHbie cpedcmsa,
obecneuusarowue cneoylouut QYHKYUOHan. —
C030aHUe MHOZOCMPAHUYHBIX Y4eOHbIX 3aHAMUY
c ucnonvb3oeanuem MeOUuaKoHmernma pasnuyHblx
popmamos, — cozoanue Haonucet u
KoMMenmapues noeepx 3anyueHHblx
npunoscenull, — pacno3Haeanue puzyp u
pyKonucrozo mekcma (pycckutl, anenuicKuy
bIKU), — HAIUYUE UHCTPYMEHMOE PUCOBAHUA




4

Ne HaumenoBanue
n/n| o6opynosanus (PBIIO)

KpaTkue npHMepHbIe TEXHHYECKHE Exununa
xapakrepuctuku (PBIIO) H3MepeHus

Koan4ecTBo

beomempuueckux ¢uzyp u nunui. BcmpoenHvie
pyHKYyUuU: — 2eHepamop CIy4auHblx Yucen, —
KanbKyIAMOop, — IKPAHHAA K1asuamypa, —
matimep, — peoaKmop Mamemamu4ecKux
popmyn. DnekmporHble MamemMamuiecKue
UHCMPYMEHMbL: — YUPKYNb, — YSONbHUK, —
nunetixa, — mpancnopmup. Pescum «6enou
DOCKUY» C B03MONCHOCMBIO CO30AHUS 3AMEMOK,
pucosanus, pabomel ¢ mabuYaMu u
epaguxamu: nanudue. Hmnopm gaiinos
popmamos: PDF, PPT, PPTX

MDY Tun 2

Tun ycmpoticmea: MHo20@yHKYUOHANbHOE
yempoucmeo (M®@Y),; LJeemnocmb nevams.
yeemnas; @opmam nevamu. ne menee A4; Tun
CKAHUPOBAHUS. NPOMANCHBII/ NIGHULEMHbIU; wm
BO3MOXNCHOCb CKAHUPOBAHUA 6 (hopmamax. He
menee A4; Cnocob nookniovenus: LAN, Wi-Fi,
USB.

1.00

HaumeHOBaHHUE pa3zena:
2 ["EcTecTBEHHOHAY'HBIH
npoduis"

Muxpockon yugpoeoi

Tun muxpockona: 6uonozuyeckuii Hacaoka
mukpockona: monokyrapnas Hasnavenue.
nabopamopnwlii Memoo uccne0o8anus. ceemioe
none Mamepuan onmuku: onmu4ecKkoe cmexio
Veenuuenue muxpockona, kpam: 64 — 1280
Oicynapei: WF16x Obvexmugb: 4x, 10x, 40xs
(noonpyacunennuiti) Peeonveepran 20106Ka: Ha
3 o6vexmusa Tun nooceemku.: 3epKano unu
lceemoduod Pacnonocenue noOC6emKu.
epxHsA u HudCHA Mamepuan kopnyca: memani
ITpeomemnvrii cmonuk, mm.: 90 Hemounux
numanus: 220 B/50 I'y Yucno mezanuxceneu. |

wm

15.00

[[ugppoeas nabopamopus

neoazoza

Obecnevusaem 6vinonHenue 1abopamopHsIx
puGom no Xumuu Ha ypoKax 6 OCHOBHOU wikone u
NpOEeKMHO-UCCIe006AMENLCKOU OeAMENbHOCTU
yuawuxcs. Komnrexmayus.: Becnposoonou
MYTbMUOAMUUK NO XUMUU C 3-MA 6CMPOEHHBIMU
Oamuuxamu: Jamuux pH ¢ ouana3zoHom
usmepenus ne yowce yem om 0 00 14 pH Jamuux
5/1eKMPONPOBOOUMOCTU C OUANAZOHAMU

« Xumus» npopunvHan Ons UsMepeHus He yoice yem om 0 00 200 mxCm; om wm

0 90 2000 mxCm; om 0 0o 20000 mxCm [Jamuux
memnepamypbl ¢ OUGNA30HOM USMEPEHUA He
yoice uem om -20 00 +140C OmoenvHoie
Damyuxu: JJamuux onmu4ecKou nomHoCmu 525
v Axceccyapui: Kabens USB coeOunumensHoii
3apaonoe ycmpoiicmeo c kabenem mini USB USB,
Aoanmep Bluetooth 4.1 Low Energy Kpamxkoe
yK0800CME0 NO IKCNIyamayuu yugpposou

4.00




Ne HanmeHnoBaHue KpaTkune npuMepHbIe TEXHHYECKHE Eaunnna
n/n| o6opyaosanns (PBIIO) xapakrepuctukn (PBIIO) H3MepeHus
nabopamopuu Habop nabopamoprou ochacmku
I[Tpozpammioe obecneuenue Memoouyeckue
pexomenoayuu He menee 40 pabom Hanuvue
pycckoasviuHo2o catima noddepacku Hanuvue
6U0E0PONUKOS.
ObGecneyugaem 8bINONHEHUE IKCNEPUMEHMOE NO
memam kypca ¢uzuxu. Komnnexmayua:
becnpooonoii Mynbmudamuuk no gusuxe ¢ 6-10
lecmpoennvimu damuuxamu: Lfugpposois damiux
memnepamypbi ¢ OUanAa3oHOM USMEPEHUA He
yoice wem om -20 0o 120C Lugpposoui oamuux
la6contomnozo 0aeneHus ¢ OUAna3oHoOM
usmepenus ne yorce vem om 0 0o 500 xlla
[Tamuuk MAZHUMHO20 NONS C OUANAZ0OHOM
usmepenus e yoice yem om -80 0o 80 mTn
Tamyux HanpsJjceHus ¢ OUAna3oHamu
[Jugsposas nabopamopus UIMEpEHUs He YoIce Hem om -2 00 +2B ; om -5 00
+35B; om -10 00 +10B; om -15 0o +15B [Jamuux]
\«Duzuxa» npogunvHas
s neoazoza moxa ne yoce yem om -1 0o +1A4 [Jamuux
aKcenepomemp ¢ NOKA3AMENAMU HE MEHEE HEM.
2 g; +4 g +8 g OmoenvHble ycmpoiicmea: USB
ocyunnozpag ne menee 2 kanana, +/-10 B
Arceccyaper: Kabens USB coedunumenvHuvli
3apsionoe ycmpoiicmeo ¢ kabenem miniUSB USB
Woanmep Bluetooth 4.1 Low Energy
KoHcmpyKkmop 015 npo6éedeHUsl IKCnepuUMenmos
Kpamxoe pykoeodcmeo no skchiyamayuu
yughposot nabopamopuu Ilpozpammroe
o6ecnevenue Memoouyeckue pexomenoayuu (40
pabom) Hanuuue pycckoA3bI4HO20 cavma
noooepacku Hanuuue 6u0eoponuxos.
OGecnewusaem npoeedeHue UCCre008aHUA NO
by HKYUOHUPOBAHUIO Y€NI08EHECKO20 OP2AHUIMA.
Komniexkmayus: Becnpoeoonoti mynemuoam4ux
o usuonozuu ¢ 5-10 6CMpoeHHbIMU
Domyuxamu: Jamyux apmepuanibHozo 0asneHusl
(0...250 mm pm. cm.) [Jamyux nyneca ¢
Ouanazonom usmeperus He yvice yem om 30 0o
200 yo/mun [Jamuux memnepamypoi mena c
Iugpposas nabopamopus PuANA30HOM USMEDEHUA HE yice HeMm om +25 0o
no guzuonozuu +40C Jlamuuk yacmomul OblXAHUA C wm 1.00
(npogunvhblil yposens)  PUANA30HOM USMEDEHUA HE YOICe HeM Om 0 oo
100 yuxnoe/mun JJamyux yCKOpEHUs ¢
noxazamenamu +2 g; =4 g; +8 g Omoenvhvie
ycmpoiicmea. Jamuux OKI ¢ ouanazonom
usmepenus ne yoice wem om -300 0o +300 mB)
Tamuux cunomep ¢ OUana3oHOM UsSMepeHus He
yorce wem om 0 0o 40 H [Jamuux oceewjennocmu
¢ Ouanazonom uzmepenus He yice yem om () 0o
180000 ax Axceccyapuvr: Kabenv USB

Koaun4ecTBO|

wm 4.00




Ne HaumeHnoBanune KpaTkune npuMepHbIe TEXHHYECKHE Eannnna
n/n| o6opynosanus (PBIIO) xapakrepuctakn (PBIIO) H3MepeHHs
coeOunumenvHblli 3apsOHoe YCmpoucmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1
Low Energy Kpamxkoe pykoodcmeo no
bxcnayamayuu yugposot nabopamopuu
ITpozpammnoe obecneuenue Memoouueckue
pexomenoayuu ne menee 20 pabom Hanuiue
pyccroszviuHo20 caiima noddepxcku Hanuuue
6UOEOPOSIUKOS.

OGecneuusaem nposedeHue y4ebHozo
9KONI02UHECKO20 MOHUMOPUH2A
urcmpymenmansuvimu memooamu. Habop
npuMeHsemca npu UsyYeHuU IK0N02uY,
6uonozuu, xumuu, zeozpaguu u
npupodogedeHus, a maxdice Ol
UHOUBUOYAIbHBIX UCCTIEO0BAHUS U NPOEKMHO
DesmenvHocmu wikoabHukos. Komnaiexmayua.
Becnpo6odHoli MynbmuoamyuKk no
HKOI02UYECKOMY MOHUMOPUHZY C 8-10
lecmpoennviMu oamyuxamu. [Jamyuk numpam-
wonoe Jamyux xnopuo-uoros Jamuux pH c
Duanasonom usmepenus e yoice yem om 0 0o 14
pH [Jamuux enajchocmu ¢ ouanazoHom
usmepenus 0...100% JJamyux océeujeHHOCMU C
Ouanazonom usmepenus He yoice vem om 0 00
180000 nx Jamuux memnepamypbl C
Duanazonom usmepenus ne yoce vem om -20 00
+/40C Jamuuk 31ekmponpoeooumMocmu c
Duanazonamu usmepenus He yce vem om 0 0o
[fugposas nabopamopus 200 mxCm; om 0 90 2000 mxCm,; om 0 0o 20000 —_— 500
o axono2uu mrCy JJamyux memnepamypbl oKpyxcaloujes '
cpedbi ¢ OUANA30HOM USMEPEHU HE YoIce HeM
om -20 00 +50C Omoenvrvie damuuxu u
mynemuoamyuxu: JJamuuk 36yka c @yHkyueu
UHmMe2pupo8anus ¢ OUaNA30HOM USMEPEHUA
wacmom ne menee yem om 50 I'y 00 8 kl'y;
Jlamuux 61a%CHOCMU NOYEbL C OUANA30HOM
usmepenus ne yowe wem om 0 0o 50% [Jamuux
loKuUCU yenepooa ¢ OUanasoHoM usmMepeHus ne
yoice uem om 0 0o 1000 ppm Mynvmuoamyux
onmuueckol NIOMHOCMU U MyMHOCMU CO
ecmpoennuiMu damyuxamu: Jamyux
onmuyeckoii nnomuocmu 470 HM ¢ OUANA30HOM
uzmepenus om 0 do 2 D Jlamuuk OnmMu4ecKou
nromuocmu 525 HM ¢ OUaANA30HOM U3MeEPEHUA
om 0 do 2 D Jamuux onmuyeckou niomHocmu
630 nv ¢ Ouanazonom usmepenust om 0 0o 2 D
[lamuuk Mymrocmu pacmeopos ¢ OuanasoHoM
usmepenus om 0 0o 200 NTU Axceccyapbt:
Kabenw USB coedunumenvbiii (2 wim.)
apsAdHoe ycmpoucmeo ¢ xabenem miniUSB USB

KoJn4ecTBO|




7
Ne HanmenoBanue KpaTkne npHMepHbIe TEXHHYECKHe Eaununa iK N
n/n| o6opynosanus (PBIIO) xapakrepucTukn (PBIIO) H3MepeHns 0JIH1€eCTBO)

Aoanmep Bluetooth 4.1 Low Energy Cmepoicend
075 3aKpenIeHUs OGMYUKOE 8 umamuee
Kpamkoe pyko8o0cmeo no 3KCniyamayuu
yugposoii nabopamopuu IIpozpammuoe
o€ecneuenue Memoouueckue peKOMeHOAYUU He
menee 20 pabom Ynaxoexka Hanuuue

D) CCKOSI36IYHO20 CaUMA NOOOEPIHCKU, HAUYUe
8UOEOPOSIUKOS.

IHauMeHOBaHHUE pa3zena:
3 ['"TexHonoru4ecKui
npoduis. POBO"

Vuebubiii po6om-manunyismop npeoHasHaveH
0N15 0C80€eHUsL 0OYHAIOUWUMUCS OCHOB
po6omomexHuKku, Ons NOO20MOBKU
o6yuarowuxcs k 6HeOPEHUIO U NOCIEdYIoWeMy
UCNONb308AHUI0 POOOMOE 8 NPOMbIULIEHHOM
npouzeodcmee. Konuwecmeo oceti poboma
manunynsmopa - yvemvipe. Ilepemewyenue
UHCMpYMeHma 6 nPoCMpancmee no mpem OCm
DCNDICHO YNPABNAMbCA ULA206bIMU 08USAMETNAMU.
Hanpsoicenue numanus uiazoeblx 0guzamenei Hej
6onee 12 B. Cepeoosuzamens 4emeepmou ocu
Donoicen obecnevyueams nO6oOpom
urcmpymenma. Y2on nosopoma Mavunynamopa
HG OCHOBAHUU BOKPY2Z 8EPMUKANLHOT OCU HE
menee 180 zpadycos. [na onpedenenus
NON0JICEHUS MAHUNYIAMOPA NPU nO8Opome
6OKpY2 6ePMUKANLHOU OCU OONHCEH
ucnonb3oeamucs sHKooep. Yaon nosopoma
sadnezo nneua manunyrsmopa ve mexee 90
2padycos. Yzon noeopoma nepeonezo nieva wm 1.00
manunynamopa ne menee 100 zpadycos. [[na
orpedenen s NONONHCEH U 3A0He20 U NepeoHe20
ey MaHuny1IAmopa 00nJICeH UCNONb3068aMbCs
upockon. Yzon nosopoma no yemeepmoi ocu
e menee 180 zpadycoe. Jonscna Geimo
803MOJCHOCMb OCHAWEHUA CMEHHBIMU
Hacadkamu (Hanpumep, Oepicament KapaHoaua
wiu gnomacmepa, npucocka ¢
cepsodeuzamenem, MEXAHU4eCKoe 3axX6amHoe
yCmpoiicmeo ¢ cep8o08uzamenem, yCmpoucmeo
ONsL Na3epHOTi 2DABUPOBKU UNU YCMPOTICMEO ONA
3D-nevamu). MunumansHas KOMIIEKMAYUA
CMEHHBIMU HACAOKAMU. NHEBMAMUYECKUU
Baxeam (npucocka), mexanuyeckuu saxeam,
Hacaoka Oepcamens Ons
KapanOaua/mapkepa/pyyKu, Hacaoka
nepexoOHUK ONA KDENNEHUA COBMECTIUMbBLX
KOHCMPYKMUEHbIX Oemaneti U KOHCMPYKYui,
acadka nasepHoii 2pasuposku, Hacaoka 3D-

Yemvipéxocesoii yuebnbill
pobom- manunysimop ¢
MOOYNbHBLMU CMEHHBIMU
Hacaokamu
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Ne HaumeHoBaHHe KpaTkne npuMepHbIe TEXHHYECKHE Eauanna LK
n/n| o6opynosanus (PBIIO) xapakrepuctukn (PBIIO) namepenns| oo 1Y

newamu (0na pabomoi ¢ nnacmukom PLA ¢
Ouamempom numu 1,75 mm). [Jonoxcen 6oimo
locHawen cepeonpugoooM Ol NHEEMAMU4ECK020
U MEXAHUYECKO20 3aX6amos, 0becneyusaouum
6pawerue 3ax6a4eHH020 06veKma 60 6pema
nepemewyeHUs, NO6OPOM nepemewyaemozo
o6vexma sokpy2 sepmukanvroti ocu. Jlns
loecneuenus YHKYUOHUPOBaHUA
nHeeMamuyecko2o 3axeama 0onxceH bbimo
loCHaujen 6CMpOeHHO 8 KOPNYC MAHUNYIAMOpPa
nomnou. [Jonxcra 6vims 603MONCHOCMD
noOKII0YEeHUs. OONONHUMENbHBIX YCMPOUCME
(nanpumep, mpancnopmepa, pensca ons
nepemeweHus poboma, nynbma ynpaenenus
muna 0X*coticmuK, Kamepobl MAUUHHOZ20 3PEHUA,
lormuyeckozo damyuka, Mooyns 6ecnposooHoz0
Vocmyna). Po6om-manunynamop 0oniceH
o6ecneuusame nepemeujeHue Hacaoku 6
npocmpancmee, akmueayulo Hacaoku,
603MOJICHOCMb NONYYEHUSL CUZHANI08 OM KaMePbl
U DamuuK08, 603MO*CHOCMb YNPAGIEHUA
OononHumenbHulMu ycmpoticmeamu. Mamepuan
kopnyca — antomunui. JJuamemp paboyeti 30Hbl
(623 yuema HagecHO20 UHCMpyMenma u
uemeepmoti ocu) ne menee 350 mm. Humepdeiic
nooxnouenus — USB. [onsxcen umemso
l603MOOICHOCMS A8MOHOMHOU pabombl U
eHewne20 ynpaenenus. [Ins eHeune2o
yrpaenenus 0oiceH bvimb npedycmMomper

1y nbm, nodKIO4aeMblLl K pobomy no Bluetooth.
Vnpaensiowuti KoHmpoaep 00IHCEH bvimb
lcoemecmum co cpedoii Arduino. Ynpasnsowui
KOHMPONNEP COBMECMUM CO CPedoil
npozpammuposanus Scratch u S3v1kom
npozpammuposanus C. Jonxcen obecneyusamo
06OPOM NO NEPELIM MpEM OCAM 6 3A0AHHbIU
Y2071 U HA 3a0aHHbLY Y207, NO8OPOM No
uemeepmoii 0CU HA 30GHHbLU Y2011, OBUICEHUE 6
koopounamet X, Y, Z, nepemewjerue Ha
sadanHoe paccmosHue no koopounamam X, Y, A
nepedauy OaHHbIX 0 MEKYUEM NONONCEHUU
Y2108, nepeoayy OaHHbBIX 0 MEKYUUx
koopounamax uncmpymenma. JonoiceH
noddepoicusams nepemeujerue 6 OeKapmoebix
KoOpOUHAMax u y2aax noeopoma oceil, ¢
sadannoii ckopocmuio u yckoperuem. Tunbl
nepemewjeHuli 6 0eKapmMoBblx KOOpOUHAMax:
D6uUNCeHUE NO MPAEKMOPUU, OBUNCEHUE NO
MpAMOT MedcOy 08yMsL MOUKAMU,
€penpulzueanue U3 moyKu u moxy (nepeHoc
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Ne HanmenoBanue KpaTkune npuMepHbIe TEXHHYECKHE Eaununa
n/n| o6opynosanns (PBIIO) xapakrepucrukn (PBIIO) H3MepeHus
o€wvexma). Kopnyc oondcer 6bimb 6
BauuueHHOM UCNONHEHUE (KNacca He Hudice
IP20).

O6pasoeamenvHblii HAGOP Oondicer bbimb
npednasHauen OJis Usy4eHusl 0CHO8 paspabomku
npozpammupyemulx Mooeneu agmoHOMHbIX
mobunbHbix pobomos. B cocmas nabopa
00NICHO 6X00UMb. KOMNIEKM KOHCMPYKMUBHbIX
bAeMEHMO8 U3 NIACMUKA, UHCMPYMeHm ONisl
pabompt ¢ KpenesiCHbIMU KOMROHEHMAMU,
cep6onpuUBoO ¢ 6CMPOEHHOY CUCMEMOU
bznpaeﬂeuuﬂ, obecneuusaroweii 06pamHylo C6:3b
NONI0ACEHUIO, CKOPOCMU U HAZPY3Ke - He MeHee 4
wim., nyibm ynpaenenus — He menee lwum,
Damuuk kacanus — He menee | wm., damyux
yeema — He MeHee lwum, 0am4uK MaKmMuIbHO-
lceHCOpHbLIL CO C8EMOOUOOHBIM MOOYTIEM — HE
menee | wum., kKamepa ¢ 603MOHCHOCMbIO
0CHOBPeMEHHO20 ONPeOeNeHUs HECKOIbKUX
yeemos — He mMeHee | uim., GKKyMyNIAMOpHAA
6amapes — ne menee 1 wm. B cocmas nabopa
Don01ceH 8x00umb pO60MOMexXHU4ECKUU
Konmponnep — He menee luim.
IPo6omomexHu4eckuti KOHmponep 00NlCeH
Obpazosamenvblii o61adams ecmpoennvim yeemuvim KK sxparom
KOHCMpYKmop ¢ U 6CMPOEHHbIM UHEPYUOHHBIM OAMYUKOM. wm 8.00
Kommiekmom oamuukos  |Po6omomexHuyeckusi KOWMpoaep O0NHCeH
umems He Menee 12 nopmoe 0N NOOKNIOYEHUA
lgHewHUX ycmpoticme u nopm OISl yCMAaHOBKu
kapmui navamu. B cocmae nabopa donsicen
6X00UMb NPOZPAMMUPYEMbLIL KOHMPOINED — HE
menee 1 wum. IIpozpammupyemvlii KOWmMpoLep
onicen npedcmagnsimy cobo ycmpoucmeo,
o6ecneyuearoujee 603MONCHOCMY
locywecmensimo pazpabomxy npozpammHo20
k004, UCHONb3YA UHCMPYMEHMAPUL Cpeo
paspabomxu Arduino IDE. IIpozpammupyemblii
Konmponnep oonicer obecnevueams
lannapammuyio u nPO2PammHylo COBMECTUMOCTb
c anemenmHoil 6a3oi, 8x00auel 6 cocmas
nabopa. [Ipozpavmupyembvlii KOHMpPOAep
Donicen codepaicams cnedyloujue unmep@ecel.
yugposvie U AHAN0206ble NOPMbL — HE MEHEE
50wm, USB, USART, 12C, SPI, ISP, Bluetooth,
WiFi. [Tpozpammupyemblii KORMPOLNED OONHCEH
cooepacamy unmepghetic Ons NOOKNOYEHU
npus0006 u damuuKoe pobomomexHu4ecKozo
Habopa— ne menee 12 wum.

VIa6opamophuwiii komnaexc Komniekc cocmoum us cbopHo-pazbopnozo 3D
15 U3YHEHUA jpunmepa, pyuHozo 3D ckarnepa u

Kosn4ecTBO

wm 3.00
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Ne HaumenoBanue KpaTkue npuMepHbI€ TEXHHYECKHE Eananna
n/n| o6opyaoBanns (PBIIO) xapakrepuctukn (PBIIO) H3MepeHus
pobomomexruxu, 3D npozpammuozo obecneuenus no
Mooenuposanus u pomozpammempuu. Céopro-pasbopreiii 3D
npombLunenHo20 Ousaina jnpunmep. O6nacme newamu: 200 mm x200 mm x
200 mm MaxcumanvHas ckopocmb nevamu,
cm3/u:> 30 Ckopocmb nepemewjenus
neuamaroweti 2onosxu, mm/c:> 80 Tun
lcoemecmumozo ¢ 3D-npunmepom niacmuxa:
PETG, SBS, PLA, ABS Humepgeiic
nooxnouenus: USB Flash Kanubpoeka
niameopmei: Ilonyasmomamuyeckas
Konuuecmeo coneil Ha neyamaroujel 20106Ke.
om 1 wum Munumanvnas monwuna cnos: > 0.01
u < 0.05 mm JQuamemp conna: > 0.3 u < 0.5 mm
MaxcumansHas memnepamypa neiamarowen
eonoexu: > 250 zpaod. C Oxnaxcoenue 30Hbl
newamu. Jleyxcmopounee MakcumanvHas
memnepamypa niamgopmui 0ns nevamu:< 150
epao. C Tun nnamgopmbl 015 nevamu:
ITodozpesaemas CbeMHAA HA 3AHCUMAX,
uxcupyeman na nnamgpopme Hanuvue
saxpeimozo kopnyca: Hem @opmam ¢aiinos ons
nevamu: GCODE Tun ynpaenenus npUHmMepom:
ITanenv ynpasneHus ¢ Oucnieem Ha Kkopnyce
yempoticmea Tun HanpasiAWux:
KoHcmpyKkyuoHnHbviti npogune Pyunoi 3D
cxanep. Tounocmy ckarnuposanus. = 0.05 u <
0.1 mm Crxopocmb CKAHUPOBAHUA, MIH.
mouex/cex: > 2 @opmam coxpaneHus
pesynomamos cxanuposanus. vrmi, ply, obj, stl
BozmooicHocmb ckanuposanus 6 yeeme: Jla
Hanuyue cencoprozo sxpana: wem [nuna USB-
npoeoda:> 3 m Texnonozus 3D-
ckanuposanus: Onmuyeckas 3azpyska
npecemos(wabnonos) ckanepa: Hanuiue
@yuxyuu nocmobpabomxu.: O6peska mooeny,
IPazdenenue mMooenu Ha OMOeibHble Yacmu,
YVoanenue numnux snemenmos, Yoanenue
omeepcmuii, cozoanue pomopeanucmuyHou
mexcmypet, cpasnenue 3D modeneti medxrcoy
0601, uzsMepenue pasmepos mooeneu
CeyeHUAMU 8 PYUHOM PedCUMe, IKCnopm
ceuenuti 6 XLS IIpozpammnoe obecneyuerue O
co30anus Mooene Memooom
pomozpammempuu; Hanuyue Ynpasnenue
noeopomnvim cmonom no Wi-Fi: [la
Munumansroe paccmosnue CKaHuposanus: <25
cM
IIpozpammHbli- KoMnvlomepu3upo8axHas cucmema onis
lannapamublii KOMANEKC NO MPEHUPOSKU U nposedeHus. IKCNEPUMERMOB O wm 1.00
06omomexHuKe 06pazosanus u nogbluEeHUs KEANUPUKAYUU 6

OJIHYECTB
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Ne HaumeHoBanune KpaTkue npuMepHble TEXHHYECKHE Epnauna
n/n| o6opynosanus (PBIIO) xapakrepuctukn (PBIIO) H3MepeHus
lobracmu 31eKmpoOmMexXHUKU U 1eKMPOHUKU U
yughposvix mexnonozuti Cocmas: Mooyne
KOHMPONBLHO-UIMEPUMENbHbIU UHmMepgelc -He
menee 1 wum. Bcmpoennulii npoyeccop
Humepgeiic USB, ckopocmb nepedaiu 0QHHbIX
e menee 12M6um/cex Humepgeiic WLAN 2,4
I'Ty, IEEE 802.11 b/g/n Illuna ons
MOOKNIOUEHUS IKCNEPUMEHMANbHBLX Kapm
Buixoowt: IIpozpammupyemblii anano208biil
6bix00, +/- 10B, 0.2A, DC-5MT'y, pasvembl
BNC u 2mm 8 pene 24B nocmosnHnozo moka /
1A, uz nux 4 pene na 2 mm pazvemax 16 oum
yugpossie 661X00bL, U3 HUX 8 6um Ha 2 MM
pasvemax, TTL / CMOS, maxmosas wacmoma 0
- 100 x['y, max. nanpscenue +/- 15 B Bxoowl:
He meHee 4 anano208vlx Oup@epenyuanbHvIx
exo0a ¢ nonocot nponyckanus 10 MI'y, max.
nanpsaxcenue 100B, wacmoma onpoca
100MSample, 9 duanazonos uzmeperut, 06vem
namamu 4 x 8K x 10 6um, BNC (2 éxo0a) u 2-
MM pasvembl (4 6x00a) He MeHee 2 aHAN0206blX
6x00a ON1A UZMEPEHUS. MOKA, MAX. CUNA MoKa 5
A, wacmoma ouckpemuzayuu 250 KSample, 2
Ouanasona usmepenuti, paspewenue 12 oum,
pazvemol 2um 16-6um yugposvie 6bix00bt, U3
nux 8 6um na 2mm-paszvemax, TTL / CMOS,
maxmoeas wacmoma 0—100k[y,
Ousnekmpuyeckas npoyHocms +/- 15B
Bupmyansnbie uncmpymenmot. * He menee 2 x V|
gonommemp, 2 x VI aunepmemp. AC, DC, 9
Puanazonoe om 100mV oo 5 0V, TrueRMS, AV »
e menee 1 x VI usmepumens mowHocmu. 9
ouanazonoe om 100 mB 0o 50B. * ne menee I x
VI 2-kananvuwiii amnepmemp: AC, DC, 2
ouanazona 300 mA u 3 A, TrueRMS, AV * ne
menee 1 x VI 2-xananvuwiii 6onommemp: AC,
DC, 9 duanaszonos om 100mV oo 50V,
TrueRMS, AV * ne menee 1 x VI 2/4-kananonvii
ocyunozpag: nonoca nponyckanua 10 MI'y, 25
epemennbix Ouanazoros om 100 Hc/pazdenenue
0o 10 c/pazdenenue, 9 OUANA30HO8 HANPANHCEHUA
om 20 mB/pazodenenue 0o 10 B/pazoenenue,
mpuzeep u npempuzep, pescum XY u X1,
pynKyus Kypcopa, GyHKyus 000asneHus u
YMHOXCEHUA ONAL 2 KAHA08. * He MeHee 1xVI
ananuzamop cnekmpa: 9 ouanasoHos
nanpsicenus om 100 MB 0o 50 B, ouanason
6x00Hbix yacmom om 3 I'y 0o 1 MI'y,
omobpasicenue 60 6pemeHnoU obracmu. * He
menee 1 x VI nnommep duazpamm boode: 9

OJIHYECTBO




12

n/n

HaunmMenoBaHue
o6opyaosannus (PBIIO)

KpaTkune npuMepHbI€ TEXHHYECKHE
xapakrepuctuku (PBIIO)

Eanauna
H3MepeHHSs

KoJin4ecTBO)

Ouanazonos nanpsicernus om 100 mB 0o 50 B,
Ouanazon wacmom om 1 I'y 0o 5 MI'y,
omobpaoicenue 60 8peMeHHOU obracmu u
Ouazpamma 10KanbHOU Kpuso. * ne menee 1 x
VI pezynupyembiti UCmo4HuK nOCMOoAHHO20
nanpsaxcenus 0 - 10 B DC » ne menee 1 x VI
cenepamop @ynxyuii: 0,5 I'y - 5 MIy, 0- 10 B,
CUHYC, NPAMOY20bHUK, MPEY20bHUK, * He
menee 1 x VI npozpammupyemviii 2enepamop, 1 x
VI I'enepamop umnynvcos * e mernee 1 x V116 x
yugpoeoii ev1x00, 1 x VI 16 x yugpoeoi 6xo00, |
x VI 16 x yughposoii 6x00 / 6b1x00:
lomobpadicenue 080UUHDIX,
wecmHaoyamepuiHslx, OeCAMUYHbIX U
gocemepuunbix yugp Habop conpomuenenu
pazUYHbIX HOMUHANIO8 HA neyamnou rame -1
wum. * ne menee 6 wynmos: 2 x 1 Om, 2x 10 Om
2 x 100 Om Habop nposodog u nepemviyex -1
wim. * He MeHee 28 npo60008, wmekep 2 MM * He
menee 10 nepemviuex, uimexep 2 Mm/5 mm
Vuueepcanvulii MOOYIb ONS NOOKNIOYEHUA
HKCHepUMEHMAanbHolX Kapm K KOHMPONIbHO-
usmMepumenvHomy unmepgetcy -1 wm.
Ananozoe6wiii 6bix00 PUKCUPOBAHHO20
nanpsiicenus 5 B, 14 (zne30a 2 mm) * He meHee 2
AHAN0206blX 6bIX00A YUKCUPOBAHHO2O0
Hanpsascenus +/- 15 B, 14 (zne30a 2 mm) * He
Menee 3 pezynupyemolx aHano206bix 6b1x00a +/-
20 B, 1A, DC-150 I'y (2ne30a 2 mm ) Kypc
06yuenus: DKcnepumeHmansHas Kapma c
o2U4eCKUMU INeMEHMAaMU Haluiue
Oxcnepumenmanvras kapma ¢ JK-mpuzeepom
nanuuue ITpozpammuoe obecneuenue Kypca
D012ICHO 0becneyums cledyloujee CoOeplCcaHue
Bazoevie nozuyeckue cxemol Tabnuyvl
nepexod06, 0603HaYEHUE HA CXEMe, N0ZUYeCKUe
DYHKYUU U YUKNO2PAMMBL IOZUHECKUX
bnemenmos Bynesa anzebpa
DKkcnepumenmansrHoe nodmeepicoenue QyHKyui
u 3axonos byns Jlozuueckue snemeHmol 6
mexnonozuu NAND u NOR Munumuszayus
nozuveckux cxem ¢ nomowlo kapm Kapro
Ipunyun pabomw: mpuzzepa Hccnedosanue JK-
mpuzzepa (cmamuyeckui u OUHaAMU¥eCKUl
6X00HOU CUzHA / NOMAKMOBYLI PENCUM)
Hcenedosanue HC cuemyuxa ITouck omubox

bazogwiii
po6omomexHudeckui
Habop

O6pazoeamenvHblii HAbop 0ONXHCeH
npedcmaensmy cobou abop Ons paspabomxu
npozpammupyemoix Mooeiel asMoHOMHbIX
o6omos. B cocmae Habopa 0onicHbL 6X00Umb !

8.00
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n/n

HaunMeHoBanue
o6opyaosanus (PBIIO)

KpaTkne npHMepHble TEXHHYECKHE
xapaktepuctuku (PBIIO)

Eananna

H3IMEPCHHSA

Koan4ecTBO|

KOHCMpYKMuUHble, COeOUHUMeNbHblE U
KpeneicHble 31eMeHMbl U3 NIACMUKA U
antomunus - ne menee 100 wm,
npozpammupyemvlii KOWMpPOJiep - He MeHee
Juwim, anexmpooguzamenu NOCMOAHHO20 MOKA C
Kpymaugum MOMeHmMoM He meHee 3,6 ke/cm - He
Menee 2 wum, 0amyuxu u 31eKmpOHHble
KOMNOHeHmbl- He MeHee 6 uim,
AKKYMYIAMOPHYI0 bamapero ¢ HANPAJCEeHUeM He
menee 6B u emxocmuio He menee 1500 mAu - He
menee 1 wum, 3apsOHoe YCmpocmeo Os
aKKyMyIAMOpHOU 6amapeu - ne menee 1 wim.
[Tpozpammupyembiii KOKMPOLEP OONHCEH
lcodepacams. nopmol ONA GHANO206bLX OANTYUKOS
- He MeHee 3 wm, nopmul 0N Yugposwix
Damuukos - He menee 3 wum, nopm oas 12C
ycmpoiicme - He menee 1 wm, nopm ons
cepeonpueodoe - He menee 6 wm, nopm Ons
MOmOpos - He MeHee 2 wim, nopm O/is HKOOepos
- ne menee 2 wum, 06vem flash navamu ne menee
32 kb. IIpozpammupyembiii KOHMPOLep
Donoicen obecneuusams 603MOICHOCY
npozpammuposanus po6omos & cpede 6104HO-
epaguyeckozo muna unu 8 c60600HO
pacnpocmpansembix cpedax paspabomxu ¢
noMOUbLI0 MEKCMOB020 A3bIKA
npozpammuposanus. Jlamuuxku u SneKmpoHHble
KOMNOHEHMbL OONIHCHBL COOEPHCAMb !
Vabmpaszeykoeoii 0amuux paccmosHus O0NdiceH
o6ecneuusame coOGPAHHYI0 MOOENb
603MOICHOCMBIO UIMEDPAMb PACCMOSHUE He
menee 4 mempos - ne menee lwm, Knonka-
MoOynb doiceH obecneyusams cOGpaHHyIo
MOoOeb 803MOIUCHOCMBIO ONPEOeNMb HANCaAmMUs
Ha kHonky - He menee lwm, JlJamuuk yeema
Doncen obecnewuéamos cOOPanHyI0 MOOeNb
l603MONCHOCMBIO ONpedeneHus yeema obvexma,
npeonasnauen 0ns usmepenui RGB-
cocmasnAowux u ypoeHsa 0C6eweHHOCMU,
Damuuk dondicen codepicame He meHee 12
C6emMoyy6CmMEUMeNbHbIX INEMEHMO8 - He MEHee
1 wm, 3ymmep-modyns 0ondicen obecnevueams
cobpanylo Mooenb 603MONHCHOCMbIO
60CNPOU3E00UMb 36YKU, HOMUHANbHAA Hacmoma
e menee 4xIy, unmencusnocmyv He menee 80
OB- ne menee 1 wum, Wi-Fi-mo0ynb 0ondicen
lo6ecneyusams 603MOHCHOCMb NOOKNIOYEHUA
co6pannblx pobomomexHuueckux mooenet K
cemu, IoT obnaxam u ee6-cepeucam, pabouee
anpsxcenue mooyns - 3,3B, nopmog 6s00a
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Ne HanmenoBanue KpaTkne npuMepHbIe TEXHHYECKHE Epunnna IKOJ]H‘IGCTBO
n/n| obopynosaunns (PBIIO) xapakrepuctukn (PBIIO) H3MepeHnst
6b1600a MOOYIA - He MeHee S - He meHee | wm,
\Munu-pene c pabouyum Hanpscenuem 6
Ouanazone om 3,3 0o 5B, nompebnsemoim
mokom 71mA u makcumanbHoim
KoMMymupyemuvim Hanpaxcenuem 28B
nocmosnHozo moka/250B nepemennoz2o moxa,
pecypc ycmpoticmea He meree 50 muic.
nepexniouenuil - He menee 1 wm, Bxooawue 6
lcocmag KoOHCMPYKmopa KOMNOHEHMbl OONICHbL
6b1mb COBMECMUMBL C KOHCMPYKMUGHLIMU
bremenmamu, a makice obecnevusams
603MOXNCHOCMb KOHCMPYKMUBHOU, GNNapamHou
U NPOZPAMMHOU COBMECMUMOCMU C
KoMnexmylowumu u3 cocmaea Habopa.
Habop onsa bvicmpozo .
OoHonnamubvlii KOMNbIOMep. Haluyue, Kapma
NPOMOMuUNUpPOBanus ” o
” namamu c npedycmaHo6neHHoOU ONepayuUoOHHoOU
BIEKMPOHHBIX YCMPOUCME 2 wm 8.00
cucmemou. Hanuyue, 610K NUMAHUA: HAlUYue,
Ha 0CHOBE 0OHONNAMHO20 o
Komnexm xabeneu 0151 NOOKNIOYeHUA: Halu4ue
KomMnviomepa
Hab6op onsa 6vicmpozo
MPOMOMUNUPOEAHUA
hnexmpoHHblx yempoticme [Mukpoxonmponnepuas niamgopma co
Ha ocHoge ecmpoennbiM uHmepnpemamopom JavaScript: um 8.00
MUKPOKOHMPONNEPHOU Hanuuue, KOMIIEKmM paouooemanel. Hauvue, '
nramgopmul co mnama pacuwupenus: Hanudue
BCMPOEHHbIM
UHmMepnpemamopom
Habop ons bbicmpozo
mpomomunuposanus .
P P , Muxpoxonmponnepras niamgopma Arduino:
DIeKIMPOHHBIX YCMPOUCME o )
i ocrose Hanuyue, KOMNIeKmM paouodemaneti u npo6o00e. wm 8.00
. [Hanuuue, MakemHas niama. Haruyue
MUKPOKOHMPONNEPHOU
nramagopmul
Vuebnas modenb a8MoHOMHO20 MOOUTbHO20
po6oma ¢ manunynsmopom. Mobunvrwiii pobom
Vonoicen npedcmasnims cobot
luemblpexKonecHylo niam@opmy
ecenanpasnenHo20 oeudicenus. [leuzamenu
becuyyemounvie 4 wm, kamepa c y2nom 063opa
5 120 epaoycos ¢ 5 mn. B cocmag komnnekma
\demoHomHvll pobom -
Donxcno 6xooums. Mexanuvueckuu 3axeam
MaHunyiamop ¢ konecamu . "
un@paxpacnulii 1azep 2-x 0ce6ot noodeec wm 4.00
ecenanpasnenHo2o
SetorceHs AKKYMYNIAMOp KONleca 6CEeHanpasieHHo20
08UINCEHUS NPOZPAMMUDYEMbLT KOHMPOITED C
603 MODICHOCMBIO NPOZPAMMUPOBAHUSA 8 Cpeoe
6rouHo-zpaguueckozo muna u 6 c60600HO
pacnpocmpansiembix cpedax paspabomxu ¢
MOMOUBIO MEKCMOB020 A3bIKA
npozpamMmupoeanus 0amyuK 36yKka Oamyux
nedoeanus iunuu FPV pescum 603M0X#CHOCMb
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ynpaenenus ¢ MOOUnLHO20 ycmpoucmea Yepes
NpUN0NCEHUE NPOZDAMMUPOBAHUS HA AZbIKAX
Python, Scratch a maxce cucmema
mexHu4ecKko20 3peHUs O GBMOMAMU4ECKO20
06HapyJHCeHUs U PACNO3IHABAHUA 3A0AHHBIX
06vexmos 6 paboueti 30He. Iloddepoicka
RaspberryPi nanuuue IToddepacka Arduino
nanuyue ITodoepoicka Micro:bit nanuyue
CMenHbLl MEXAHUYEeCKUU 3axeam,
YCMAaHaBNUBaeMblli HA NOOBUIICHYIO NAGMPOPMY
ceepxy Hanuuue Mexanuveckui 3axeam,
YCMAaHABIUBAEMbLIE HA NePEOHIOI0 Yachb
100BUINCHOU NIAMPOPMbL HANUYUE
IBO3MOJCHOCb MEHAMb UHPPAKPACHYIO NYULKY
Ha MexaHuYecKull 3axX6am Hanuyue

Obpaszoeamenviblii HAOOP
O U3YHEHUA MEXHONOZUT
cesasu u loT

"O6pazoeamenvrblii HAGOP NPEOHAHAYEH ONA
U3YUeHU OCHO8 NPUMEHEHUS MEXHON02UY
""Hnumeprnem seweu"" u ces3u 6
po6omomexnuyeckux cucmemax. B cocmas
Habopa 0ondHceH 6x00UMs KOMNIEKM
KOHCIMPYKMUEHBIX 3NEMEHIMO8 U3 Memanna o
c60pKu modenu MobunbHo20 poboma ¢
saxeamubim ycmpoticméom. B cocmas nabopa
DondiceH 6X00UMb KOMNIEKM KOHCMPYKMUBHbIX
bemeHmos 0N COOpKU MOOenU (YMHO20)
s0anus. Bce komnnexmylowue u ycmpoucmea,
ex00suue 8 cocmae Habopa, O0N*CHbL bbb
cosmecmumbl Opyez ¢ Opy20M KOHCMPYKMUBHBLM,
brexmpuieckum, annapamHbimM U NPOZPAMMHBIM
o6pazom. B cocmas Habopa 00NHCHO 6X00UMb:
1pu600 NOCMOAHHO20 MOKA C OAMYUKOM
nonoJcenus - He MeHee 2uim, cepeonpueoo
Gonbuioil — He MeHee 2uim, cepeonpuBood Manbli
- He Menee 2wum, kamepa - He MeHee lwm,
npozpammupyemuiti KOHMpOLep — He MeHee
Jwm, akkymynamop — He menee luum, 3apsoHoe
ycmpoiicmeo — He menee lwum. B cocmas
Habopa 0ondiceH 6X00UMb KOMNIEKM
UHMeNeKMY ANbHbIX CEHCOPHBIX YCMPOUCMS.
HnmennexmyansHvle CEHCOPHble YCmpoUcmea
DonHcHbL npedcmaensimy cobol ycmpoucmeo Ha
OCHOBE BbINUCTUMENbHO20 MUKDOKOHMPOMIEPa U
6CMPOEHHO20 USMEPUMENLHO20 dNIeMEHMA.
HnmennexmyanbHvle CEHCOPHbLE YCMpOUCmea
DoniCHbL 0671a0aMb 6CMPOEHHBIM YUPPOBLIM U
ananozoevim unmepgeiicom onsa nepeoaiu
DaHHbIX, G MAaKHCe 6CMPOEHHbIM
nocredoeamenvHoiM unmepgeiicom ons
06veduneHus Opye ¢ Opy20M 6 CEHCOPHbIE

lcucmemuvi. Komnnexm unmeniexkmyaibHblx

wm

3.00
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CeHCOopHbIX YCMPOTICME OONJICEH COOEPHCANTb —
MOOYNb c8emoou00a — He MeHee 2uim, MoOylib
RGB ceemoouoda — ne meree 2uum, mooynv UK-
Oamyuka nunuu — He Menee 3um, MOOYIb
36YK06020 U3yuamens — He meHee lum, MOOYNb
UIMEpeHUs meMnepamypbl U 61ANCHOCMU
oxpyaicaioweti cpedvl — He meHee Iuum, MOOyIb
maxmoeou KHonKu — He meHee 3uim, MOOYIib
Damuuxa oceeugennocmu — He meree lwm,
M0OY/Ib 0emeKmopa yPOGHA ulyma — He MeHee
Twum, M0Oy/Ib UsMepeHUs 0aeNeHUs
oxpyscaioweii cpeovl — e MeHee luum, MoOynb
nomenyuomempa — He menee 2uim, MO0y
Damyuxa nonoxiceHus 8 NPOCmMpancmee — He
menee luum, MOOYIb KOHYEB020 NPepPbLIBAMEILA —
e menee lwum. B cocmae nabopa oondicen
6X00UMb NPOZPAMMUDYEMbLU KOHMPOILIED — HE
menee lwum. IIpozpammupyemviti KOHmMpOLLED
Donoicen obecnevusams 603MONCHOCMb
npozpammuposanus Ha A3vike JavaScript u
opzanuzayuu web-cepeéepa 06meHa OGHHLIMU
yepes Unmepnem. IIpozpammupyembli
Konmponaep OondiceH obecneyusams
803MOXHCHOCMb NOOKNIOYEHUS BHEULHUX
ycmpoticme ¢ nomouywio unmepgeticos - GPIO,
UART., I2C, 128, SPI, 1-wire TTL, RS-485, CAN,
Ethernet ¢ noddepxckoi PoE."

\Komnnexm noneu u
CopeeHo8amenbHbIX
hemenmos

[Komnnexm nonet U COpe6HOBAMENbHBLX
baeMenmo8 Ons NpoeedeHUs COPEBHOBAHUY
aemoHoMHBIX MOOUNLHBIX pObOMOE

wm

1.00

Komnaexm Ons u3y4eHus
OnepayuoHHbIX CUCMeM
peanbHO20 6peMenU U
cucmem ynpasnenus
A8MOHOMHBIX MOOUNbHBIX
pobomoe

Komnaexm 0ns pazpabomxu u usy4eHus
Moodeneti npozpamMmupyemblx A6MOHOMHbIX
MOOUIbHBLX p06OMOE. Y4uebHbli KoMneKm
DONJICeH NO380NAMb paspabamvieams 6104HO-
MOOYNIbHYIO KOHCMPYKYUI0 MOOUNbHO20 poboma.
B cocmag mobunbHozo poboma 00HCHO
exo0umy.: IIpusoo eedywyux Koec - He MeHee
Dwim. ITpusod dondxcern npedcmaenims cobou
bAeKMpoMeXaHu4ecKyio c6opKy Ha ocHoee
Deuzamens NOCMOAHHO20 MoOKa, pedykmopa,
Damuuka nonoJceHus 6ana u 6CMPOEHHOU
cucmembut ynpaenenus. Cucmema ynpasnesus
npusoda 0ondicHa obecnevusams 603MONCHOCHb
06BeduHeHUs NPUBOO0E C NOMOUbIO
nocnedoeamenvrozo unmep@erca,
603MOJICHOCMb 3A0aHUS NAPAMEMPO8 KOHMYPO8
Ynpaenenus, ynpasienue 6pauenuem npusooa
10 cCKOpOCMU U NONIOAHCEHUIO, KOHMPONb
nazpysku. IIpozpammupyemvlii KOHMpPOITep - He
enee Iwum. IIpozpammupyemblii KOHMpoiEP

wm

1.00
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Oonicen obnaoams unmepgeticamu - USB,
UART, TTL, RS§485, CAN ons kommyHuKkayuu ¢
MOOKIIOYAEMbIMU BHEUHUMU YCMPOUCMEAMU, a
maxaice yughpoeviMu U AHAN0206bIMU NOPMAMU
B600a/6v1600a. OOHONAMHBIY
MUKpoKoMnviomep - He menee lwm.
Qononnamuwvlii MUKPOKOMNbIOMeEP OO0NHCEH
mpeocmaesnsams coboii ycmpoucmeo ¢
apxumexmypoti mukponpoyeccopa ARM,
Oonicen obnaoame He menee 2
BbIYUCTUMENTbHBIMU AOPAMU C MAKMOBOY
uacmomot ne menee 11Ty, Jlazepnvii
ckanupyrowuil danvHomep - He mMenee lum.
Viazepuulii cCKaGHUpyOwui OanbHoMep OONNHCEH
obecneyusame OUANA30H UIMEPEHUS OQNLHOCMU
00 06vexmos He MeHee 2.5 mempo6 u cexkmop
ckanuposanus He menee 360 y2no6wix 2padycos.
Tamuuk nunuu — He menee 3 wum. Jlamyux
Vonoicen obecneuugams OemeKmupo6anue JUHUU
Ha konmpacmHom ¢hone u nepedasamv OGHHbIE 6
mpozpammupyemulii KOHMPOIEP O ee HaTUYUU
nymem nepeoayu GHAN0206020 CUZHANA UNU
yupposozo cuzHana, 1ubo nymem nepeoaiu
yugposozo nakema dannwix. [Jamuuxa yeema —
He menee 1 wm. [Jamuux OondxiceH pasiuiame
1y6emoeotl OMmmeHOK PACNON0NHCEHHO20 PAOOM C
Hum ob6vexma 6 RGB nomayuu u obecnevyusams
nepedayy OaHHBIX 8 NPOZPAMMUDYEMbLU
KOHMPOANEp 0 3HAYEHUU KAHCO020 YEEMO8020
Kkanana 6 eude Yughpoeozo naxema OGHHbIX.
Maccue HK-0amuuxoe - He menee lwm. Maccus
UK-0amuuxoé 001xceH 6bimb npeOHA3Ha4eH Os
OMCeNCUBAHUSL TUHUY O OBUICEHUS
mobunvbrHo2o poboma. Maccue dondicen
cooepacamyv e menee 6uum UK-oamuukos,
pacnonodcennovix Ha 00Hou nunuu. Cucmema
mexnuuecko2o 3penus - He menee lum.
Cucmema mexHu4ecKozo 3peHus OONHCEH
obradame CO6MECMUMOCMBIO C PAZNUYHBIMU
MpozpammupyemoviMu KOHMPOLLEPAMU C
nomowvio unmepgpeticos - TTL, UART, 12C, SP],
[Ethernet. Cucmema mexHu4ecko20 3peHus
DonoicHa obecneyusams 603MONCHOCMb
U3YUeHUs OCHOB NPUMEHEHUA AN20PUMMO8
MAUIUHHO20 00YYeHUss U HACMPOUKU
napamempos netipocemeii. Cucmema
mexHuuecko20 3peHus O0NNCHAa obecneuusamo
pyHKYUOHAN PACNO3HABAHUA PA3NUYHbIX
reomempuueckux 06vexmog no Habopy
npusHaKos, pacno3HABAHUA 2PAPUYECKUX




18

n/n

HanmeHoBaHue
o6opynoBanusi (PBI1IO)

KpaTkune npuMepHble TEXHHYECKHE
xapakrepuctukn (PBIIO)

Eauaunna ll(
H3MepeHus

OJIHY€CTBO|

mapxepos muna Aruco u Op, pacno3HaBaHus
IMaccusos NUHUL U S1EMEHMOE OOPOICHbIX
sHakoe u pazmemku. Cucmema ynpaenenus
MoOUILHO20 poboma OONHCHA NO360AMb
oCcyuwecmename GHANU3 OKPY*Carouen
o6cmanoexu 6 npoyecce OBUNCEHUA MOOUTLHO20
poboma u OUHaMu4eCcKom UsMeHeHUU
oKpyJHcaroweti 06CMaHo06KU, OCYywecmenims
(hopmupoearue kapmul 10KAN6HOU 0OCMAHOBKU
6OKpY2 po60oma u N0KANUIAYUA NONOHCEHUSL
poboma na xapme, nocmpoenue 2106anbHOU
Kapmul OKpYJHcaowezo npocmpancmea.
Cucmema ynpagnenus moburbnoz2o poboma
00NIMHCHA NO36ONIAMb OCYWECMEAAMb AHANU3
niana/kapmel OKpY*CAIOWe20 NPOCMpaHcmea,
o6HapyJHceHUe OKpYHCAloWux 06beKmos,
a6mMoHOMHOE NIAHUPOBAHUE MAPUPYMa U
06ve30a cmamu4ecKux U OUHAMUYECKUX
mpenamcmeuil. Cucmema ynpasnenus
MobunbrHo20 poboma dondxcra obecnevusamo
603MOCHOCMb PA3ZMEMKY Kapmbl
OKpYHCaoue20 npoOCmpaHcmea Ha 30Hbl C
pA3IUYHLIMU NPUSHAKAMU, 300A6AEMbIMU
nonv3oeamenem (30Hvl 3anpema Ons O8UNCEHUA,
ozpanuvenus ckopocmu u m.n.). Cucmema
YRpasieHUsl MOOUIbHO20 poboma 00NHCHA
06ecneuusams 803MONCHOCMb 300AHUS MOYEK U
30H HA KApMe OKPYICAIOUe20 NPOCMpancmea
0N ABMOHOMHO20 NepeMeujeHUs. MeX*COy HUMU.
Cucmema ynpaenenus mobunprHoz2o poboma,
erouarowasn 8 cebs noocucmembl, makue Kax -
cucmema ynpaenenus osudicenuem poboma,
cucmema cbopa u 06pabomku ceHCOpHOU
UHpOpMayuu, cucmema nOCMpPOEHUs. Kapmbl
OKDYJHCAlOuje20 npOCMPaHCMea U cucmema
Hasuzayuu, donxcna bvims peanuzoéana Ha base
mpozpammupyemoz0 KOHmMpoLepa u
0OHONIAMHO020 MUKPOKOMNbIOMEPA, a MAKice
ycmpouicme, 6x00Auwux 6 cocmae komnaekma. B
lcocmae kKomnekma OONNHCHO 6X00UMb
npozpammuoe obecneyenue Ons
1pOZPaAMMUPOBAHUS 8 MEKCMOBOM PeOaKmope
Ha nooobuu Arduino IDE, npozpammuposanuu ¢
nomowyvio ckpunmog Ha azvike Python,
paspabomku cucmem ynpaeieHus Ha 0cHose
ROS. Taxk oice 8 cocmag KOMNIEKm OON*CHA
6X00UMb 8UPMYANILHAA MOOETb MOOUTLHO20
po6oma 6 eupmyanbHOM OKpyHCEHUU 0N
MOOenupo8anus anzopummos CUucmem
NpABLEeHUSL C NOMOWbIO 2paduyeckoli cpedbl.
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O6pazosamenvHbLii HAbOP
0N U3yYeHus
IMHO20KOMNOHEHMHBIX
pobomomexHuyecKux
cucmem u
MAHUNYTAYUOHHBIX
po6omos

O6pazosamenvHulii Habop OondiceH bvimb
npeoHasHaver Ons usy4eHus
po6omomexHu4ecKux mexHonN02uu, OCHO8
UHOPMAYUOHHBIX MEXHONOSUY U MEXHONOZUY
NpOMbLULIEHHOTE ABMOMAMU3AYUY, 4 MAKICE
mexHono2uti npOMoOMunUPOBAHUs U
la00umuenoz0 npouzeodcmea. B cocmas Habopa
00on10ICHbL 8X00UMb KOMNAEKMYoujue u
ycmpoticmea, 06aadaioujue KOHCmMpYKmugHo,
annapamuoi u NPo2PamMmHoOU
coemecmumocmuio opye ¢ opyzom. 1) Komnnexm
KOHCMPYKMUBHBIX INEMEHMOB U3 MEMAILNA U
nracmuka ons cbopku mooeneu
MaHunynAYUOHHbIX pO6OMOE C Y2no8ou
KUHeMamuKou, NOCKONAPAeNbHOU
xunemamuxot, Delta-kunemamuxou. 2)
HnmennexmyanoHblii CepOMOOYNb C
UHMEZPUPOBAHHOU CUCMEMOT YNPABNEHUA - HE
menee 7um. Cepeomodyne 0ondicen obraoamo
UHMEZPUPOBAHHOU CUCIMEMOU YNPABIEHUA,
obecnevusarowjeli 06pamHyIo céA3b Wiu
KOHMpONL NApamempos - NOJOJNCEHUe 8aNa,
ckopocmb epawjenus, Hazpy3Ka npusooa, a
maxkoice obecnevusaioujeli 603MONCHOCMb
nocnedosamenbHo20 NOOKNOYEHU Opy2 C
Opy20M U yNpasieHus CepeoMoOyIAMU NO
nocnedoeamenbHOMy NORYOYNIEKCHOMY
acunxponnomy unmepgeicy. 3)
\Po6omomexHu4ecKuli KOHmpoep,
npedcmasnsowuii coboti ModyrvHoe
ycmpoticmeo, éxnouaioujee 6 cebs
DOHONNAMHBLY MUKPOKOMNbIOMeED ONsl
6LINOIHEHUA CTIOHCHBIX BbIYUCUMENbHBIX
lonepayuii, nepugpepuiinbiii KOHMpoep Ona
VNDABIEHUA 6HEUWLHUMY YCMPOUCMBAMU U namy
pacuiuperus Ona NOOKNIOYEHUA 6HEULHUX
ycmpoticms. Mooynu po6omomexHu4ecko20
KoHmponepa 001cHbL 0b6radamy
0OHOBPEMEHHOT KOHCMPYKMUBHOU, ANNAPAMHOT
U NPOZDAMMHOU COBMECTUMOCTbIO OpYe C
Opyzom. Po6omomexHuyeckuiit KOHmpouiep
DondiceH YO081emeopAMb MeXHUYECKUM
xapaxmepucmukam: Kon-60 s0ep 6CMpOeHHO20
Muxpoxomnviomepa - He mMenee 4, makmoeas
wacmoma sadpa - ne menee 1,2 I'Ty, o6vem O3Y
- ne menee 512 Mb, nanuuue unmepgeicos -
SPI, 12C, 1-wire TTL, UART, PWM, yugposvie -
He menee 16 wum u aHano206ble NOpmbol - He
menee 8 wum 011 NOOKNIOYEeHUA 6HEULHUX
cmpoiicme, 6CmMpOeHHbLi MUKPOQOH, a maKdice

wm

6.00
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WiFi unu Bluetooth ona kommyHuxkayuu co
BHEUWHUMU YCMPOUCTBAMU.
Po6omomexHuyecKuti KOHMpOoLep OONHCEH
obecnevueams 603MONCHOCMb
npOZPaMMUPOBAHUA C NOMOWBIO CPEOCME
a3vix08 C/C++, Python u cé0600H0
pacnpocmpansiemoii cpedwvt Arduino IDE, a
maxoice ynpaeneHus MoOeNsMu
pobomomexHuuecKux cucmem ¢ NOMOUYbIO
cpedst ROS. 4) IIpozpammupyembvlii KOHmponnep
- ne menee luwum. IIpozpammupyembiii
KoHmponnep 00niCceH npedCcmasnimy cobot
gbIYUCTUMENbHBIT MOOYIb, 0611A0AIOUUM
yupposviMu nopmamu - He mexee 8 wm u
ananozoevimu nopmamu - He menee 16 wm,
unmepesicamu UART, I12C,SPI, TTL, a maxaice
MoOynem 6ecnpoeodnoii cesszu muna Bluetooth
wiu WiFi ona co3oanus annapamuo-
npozpammubix peuwenui u ""ymnoLx/cmapm
ycmpoucme Os. pazpabomxu peueHun
""Humepnem eeweu"". 5) Ilnama pacuupenus
npozpamMmupyemoz0 KOHmMpoNIepa — He Menee
Jwm. IInama pacuupeHnus OON*CHA
o6ecneuusamo 603MOACHOCMb NOOKIIOYEHUS
VHUBEPCANLHO20 6bIYUCTUMENBHO20 MOOYIA K
cemu nocpedcmeom unmepdeiica Ethernet.
ITnama pacuiupenus 00nX*CHA 061adamy
nopmamu 6600a-661600a O/ NOOKNIOYEHUA
YUppOBIX U AHANO208bLX YCMPOUCMS — He
menee 40 wm, unmepdgheiic SPI u
603MOJCHOCMbBIO NOOKNIOYEHUSA HEULHE Kapmbl
namamu. 6) Mooyno mexHuueckoz2o 3peHus,
npedcmaensiowuti coboti ycmpoiicmeo Ha base
ebIYUCIUMENTHO20 MUKPOKORMPOALEPA U
UHMe2pUpoBanHoU Kamepsl, obecneyusaioujee
pacnosnasanue npocmeiuux uso6pasxceHull Ha
MoOyne 3a cuem cOBCMEEHHbBIX 6bINUCTUMENbHBLX]
6ozmoxncHocmeli - He menee luum; Mooyne
Imexunuuecko2o 3peHus 0onxcen obecneuueams
803MOJICHOCMb KOMMYHUKAYUU C AHAIOZUHHBIMU
MOOYIAMU NOCPeOCMEOM uluHbl Ha basze
nocnedoeamenvHo2o unmepgenca c yeavio
DanvHetiueii nepedayu pe3ynbmamoe usmepeHul
epynnblL MOOYNet HA YNpasnalouee
BbIYUCIUMENIbHOE YCMPOTUCMB0, NOOKIIOYEHHOE K
Dannou wune. Mooynb mexHu4ecko20 3peHus
Donoicen obecnevusams 603MOHCHOCD
OCyujecmenimy HacmpouKy Mooy
ImexHu4ecko20 3peHus - HaCMpOUKY SKCNOZUYUU,

nn

bananca 6enozo, YyeemopasHOCMHbIX
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cocmaensiowux, Nowaou 0GHApY*CUEAEMOU
obracmu uzobpaxcenus, OKpy2iocmu
lo6Hapycusaemoii obnacmu us06paxceHus,
nonooicenue oGHapycueaemuix obracmeu
omnocumenvHo opyz opyea. Mooynw
mexnuueckozo 3peHus 0ondceH obecnevusams
603MOICHOCMb HACMPOUKYU HA OOHOBDEMEHHOE
o6napyscenue He menee 10 paznuunbvlx
0OuHOYHBIX 06bEKMO8 8 cexkmope 0630pa, 1ubo
He Menee 5 cocmagHvix 06eKmos, COCMOAUUX
U3 He MeHee 3 pasnuyHbLX 2PAgUYECcKuUx
npumumueos. MoOynb mexHu4ecko20 3peHus
Vonoicen obraoams 6CMpoeHHbIMU
unmepgeiicamu — USB, UART, 1-wire TTL, 12C,
\SP] Onst KOMMYHUKAYUU CO BHEUWHUMU
nooxnouaemvimu ycmpoiicmeamu. 7) B cocmas
Habopa OONHCHYL BXOOUMb YUPPOBbIE
UHPOPMAYUOHHO-CEHCOPHBLE MOOYIU,
npedcmasnsiowue coboti ycmpoticmea Ha base
npozpamMmupyemoz0 KOHmMpoiepa u
uzmepumensrozo snemenma. Liugposeoti mooyne
Vondicen obnaoams 6CmMpOeHHbIM
MUKDPOKOHMPOIIEPOM (MAKMOBAs Yacmoma - He
menee 16 MI™y, wuna OanHbix — He MeHee 8
K6aiim), unmepgeticamu Ons nOOKNOYEHUA K
lgHewHumM ycmpoticmeam. yugposwie u
ananozoewie nopmei, 1-wire TTL, pazvem muna
RJ. LJughpoeoii moOynv OondiceH obecneuusamo
603MOHCHOCMb KOMMYHUKAYUU C AHANI02UYHBIMU
MoOynAMU nocpedcmeom uiuHbl Ha base
nocnedosamenvro2o unmepgeiica ¢ yenvio
DanvHeiiueii nepedauu pe3yibmamos usmepeHull
epynnel MoOyne na ynpasnsioujee
bIYUCTUMENbHOE YCMPOUCME0, NOOKNIOYEHHOE K
Oannoti wune. B cocmas nabopa 0onxcHo
6X00UMb. YUPPOBoT MOOYb MAKMOBEOU KHONKU
- ne menee 3wum, yughpoeoii Mooy
ceemoouooa — ne menee Jum, yugpoeou
MOOY/Ib KOHYEB020 Npepbi6ames — He MeHee
3uem, yughpoeoti MoOynb OAMUUKA Yyeema — He
menee lum, yugposou mooyns RGB
lceemoouooa — ne menee lwum. 8) B cocmas
Habopa QONHCHbL BXOOUMb INEMEHNIbL ONA
c60pKU 8aKYYMHO20 3aX6ama. 6aKYyMHaA
npucocka — He menee luim, sneKmMpoMaZHUMHbL
knanan — e menee luum, 6aKyyMHblli HACOC — He
menee luum. 9) B cocmae nabopa 0ondiceH
6X00UMb y4ebHbli KOMNIEKM, GKNIOUAIOW UL 8
ce6s yuebHoe nocobue, Habop bubnuomex
mpexmepHbiX 31eMeHMOo8 Os
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npomomunuposanus mooeneu
MAHUNYIAYUOHHBIX pOOGOMOB, G maKaice
mpoepammuoe obecneuenue ons pabomot ¢
Habopom. [Ipozpammuoe obecneuenue OONHCHO
obecnevueams mpexmepHyIo 6U3yanu3ayuio
MoOenu MaHunyISYUoOHHo20 poboma (c y2noeot,
MI0CKONAPAaNIeNbHOU U 0eNbma-KUHeMAmuKot) 6
mpoyecce pabomnwl, 0becnewusams nocmpoenue
MpocmpancmeeHHOT Mpaekmopuu O6UNCEHUA
UCNOJIHUMENbHO20 MEXAHUZMA
MAHUNYIAYUOHHO20 pOBOMA, BO3MOICHOCMb
3adanus Nocne008amenbHOCMU MoYeK Ons
MPOX0XCOEHUA Yepe3 HUX UCNOTHUMENbHO20
IMEXaHUIMA MAHUNYAYUOHHO20 poboma.
IIpozpammHoe obecneyerue OONICHO
(pyHKYUOHUpPOBamMY, KaK 8 OMOENLHOCMU 6 6UOE
Cpedbl MOOeNUPOBaHUA, MaxK U 6 pexcume
MOHUMOPUHZA 8 DEATbHOM 8DEMEHU NPU
MOOKIIOYEeHUU MOOENU MAHUNYIAMODPA
mocpedcmeom pobomomexnu4eckozo
xonmponnepa. [Ipozpammmuoe obecneyenue
00121CHO 0becneyusams 603MOHCHOCMb
nocmpoenus 2paguxkos 3a0aHHbIX U MEKYUUX
0606 eHHbIX KOOPOUHAM MAHUNYAYUOHHO20
poboma, zpagyuxoe 3navenul ckopocmen u
VCKOpeHUsl, 2DAQUK08 pacyemHvlx 3HaYeHul
nazpysxu. [lpoepammuoe obecneyenue OONHCHO
n03601Mb 300a6aMb NOCNE008AMENbHOCTb
nepeosuNceHull MAHUNYIAMOPA NOCPeOCMEOM
Habopa KomMano 6 broyHO-2paguyecKkom
unmepgeiice. Yuebnoe nocobue 00n*CHO
cooepacamv mamepuanst no pazpabomke
ImpexmepHvix mMooenei MoOunbHbIX po6omos,
MAHUNYIAYUOHHBIX POOOMOE C PAZIUYHBIMU
munamu KUHeMamuKuy (Y2106as KUHeMAmuKa,
n10CKO-NapaniebHasA KUHeMAmuKa, Oensma-
wkunemamuxa, SCARA unu pvruasicras
kunemamuxa, niamgopma Cmioapma u m.n.),
UHCMPYKYUU RO NPOEKMUPOBAHUIO pOb6OMOS,
UHCMPYKYUU U MEMOOUKYU OCYUeCMBIIeHUS
UHIICEHEPHBIX PACYEMO8 NPU NPOEKMUPOBAHUU
(pacuempvl HA2PY3KU U MOMEHMOS, pacyiem
MowHOCMU NPUBO008, paciem napamempos
KUHeMamuKy U m.n.), UHCMpYKyuu no
paspabomxke cucmem ynpaeneHus u
mpozpammHozo obecheueHus 0N ynpasieHus
po6omamu, UHCMPYKYUU U MEMOOUKU NO
paspabomxe cucmem ynpasnenus ¢ INeMeHmamu
UCKYCCMBEHHO20 UHMENNEKMA U MAUUHHO20

lo6yuenus.
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ObpazosamenvHblii Habop
Mo 31eKMmpoHUKe,
Brekmpomexanuxe u
MUKPONPOYECCOPHOU
mexHuke

[Habop Oondicen Gbimb npedHasHayen Ons
mposederus yueOHbIX 3aHAMUY NO USYHEHUIO
0OCHO8 MeXampoHUuKU U po6OMOMeExXHUKU,
npakmuueckozo npumerenus 6asoeuix
bIeMEeHmMO8 INeKMPOHUKY U CXeMOMEXHUKU, 4
maxoice Haubonee pacnpocmpaHeHHoU
bemenmuol 6a3bl U OCHOBHbIX MEXHUYECKUX
pewienuil, npumMeHAeMbIX NPU NPOEKMUPOBAHUY U]
MPOMOMUNUPOBAHUU PABIUYHBLX UHICEHEPHDIX,
Kubeprnemuueckux u 6cmpausaemuvlx cucmem. B
cocmae Habopa 00ndiCHbL 6X00UMb
KoMInekmylowue u ycmpoucmea, obnaoarnouue
KOHCMPYKMUBHOU, 31eKMPU4ecKo,
annapamHot u NPO2PaMMHOU
coemecmumocmyio Opye ¢ opyzom. B cocmas
Habopa 0ondceH 6xX00UmMs KOMNIEKM
KOHCMPYKMUBHBIX 31€MEHMO6 U3 MEMANNA ONA
c6opKu Makema MAHUNYIAYUOHHO20 poboma u
KOMNIEKM MEeMAIUYECKUX KOHCMPYKMUBHBLX
bieMenmos Ons cbopku makema MobunbHo20
po6oma. B cocmag nabopa 0ondicHbl 6x00ums
npuso0a pasnuyHo20 muna: Momopbi ¢
UHMEZPUPOBAHHBIM UTU BHEULHUM OAMYUKOM
nonoxcenus — He Menee 2uim, cep8onpusoo
bonvuioti — He Menee 4um, cepeonpueod Manbli
- He MeHee 2uim, NPUBOO C B03MONCHOCMbIO
VAPAGIEeHUS 8 UWLA2080M PENCUME — He MeHee
Pum. B cocmag nabopa 00nCHbl 6X00UMb
baemenmbl 01 COOPKU BAKYYMHO20 3aX8ama.:
6aKyymMHas npucocka — He menee lwm,
baekmpomazHumHbll Knanax — ve menee luum,
eaxyymHublil Hacoc — He meHee Twum. B cocmas
Habopa dondcHa 6xo0ums snemenmuas 6aza ons
npomomunuposanus: niama oas 6ecnaeunozo
pPOMOMUNUPOBAHUS, KOMNIEKM NPOE0O0E
pasnuyHo20 Muna u ONUHbL, KOMIIEKM
pesucmopos, komniekm ceemoouooos,
cemuceamenmubviii unouxamop, oucnneti ’KK-
muna, KHONKU — He MeHee Sum,
nomenyuomempol — He MeHee Juim,
uHGpaKpacHelii 0amuuK - He meHee Juim,
YIbMpPA3eyKoeot 0amyux - He meHee 3uum,
0amyux memnepamypbui - He menee lwm,
Damuuk oceewjeHnocmu - He meree lwm,
mooynw Bluetooth — ne menee Iwum, modyno UK-
npuemnuxa — ne menee luim, mooyno UK-
nepeoamyuxa 6 6ude KHONOYHO20 Nyibma
ynpaenenus — luim, aKKymyiamop — He meHee
Jwm, 3apsaonoe ycmpoticmeo — He menee luum.

B cocmas nabopa 004ceH 8x00ums

wm

6.00
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Eananna [K
0JINYECTBO|
H3MepeHus

MYTbMUOAMYUK 0N USMEPEHUA MeMnepamypbl
U BNANCHOCMU OKPYXHCaloueli cpeodbl — He MeHee
Jwm. Mynemudamuuk dondicen obnadamo
BCMPOEHHbIM MUKDOKOHMPOLIEPOM (MAKMOBas
yacmoma - He menee 16 MI'y, wuna oanHbix —
e menee 8 Kbaiim), unmepgeticamu ons
MOOKNIOYEHUS K BHEULHUM YCIPOUCTMBAM.
yugposvie u ananozoevie nopme, 1-wire TTL,
pasvem muna RJ. B cocmae nabopa dondicer
6X00UMb KOMNIEKM YHUBEPCANbHBIX
gbIYUCTUMENbHBIX MOOYNEH, NPEOCMABIAIOUUX
coboti 6az06yi0 niamy, niamy pacuupenus 0
cemeso20 83auM00etCmeus u niamy
nooKIIoueHUs cuno6ot Hazpysku. Bxooswue 6
KoMneKm yCmpoicmea 00NdCHbL 0baadamy
0OHOBpEMEHHOT KOHCMPYKMUSHOU,
bleKmpuyYecKotl, annapamHol u nPOZPAMMHOU
coemecmumocmbio opyz ¢ opyeom. bazosas
niama yHueepcanbHO20 EbIHUCIUMENbHO20
MOOYs O0NJICHA Npeocmaensmy co6ou
npozpammupyemvlii KOHMpOnep 6 cpeoe
Arduino IDE unu ananozuyHblx c60600H0
pacnpocmpansemuix cpedax paspabomxu.
Fazoeas niama donxcHa obraoams
6cmpoennvIMU unmepgeticamu ons
nooKIOYeHUs YUPPOBLIX U AHANO208bIX
ycmpoticme, 6CmpoeHHbIMU uHmepgeicamu
USB, UART, 12C, SPI, 1-wire TTL, Bluetooth,
WiFi. IInama pacwuperus 00NHCHA
06ecneuusamo 603MOACHOCMb NOOKIIOYEHUA
VHUBEDCATLHOZO BLIYUCTUMENBHO20 MOOYA K
cemu nocpedcmeom unmepgeiica Ethernet.
[Trama pacwupenus 00n%cHa 0bnadame
nopmamu 6600a-6b1600a 0713 ROOKNIOYEHUA
yuhposwIX U AHAN0208bIX YCMPOTICMS,
unmepdetic SPI u 603m03cHOCMbIO
nooxoueHus eHewHeti kapmel namamu. Ilhama
pacuuperus Ons NOOKNIOHEHUA CUN060U
Hazpy3ku 0ondcHa obecneueansy
603M0JICHOCb NPAMO20 NOOKIIOYEHUS EHEULHEU
CUN0B0T HAZPY3KU, @ MAKIICE PezyIupyemMol
nazpysku nocpedcmeom PWM unmepgeiica. B
cocmas Habopa OondceH 6X00UMb
npozpammupyemvlii KOHMpPOLep,
lo6ecneuusaroujuti 603MONCHOCMb
ocywecmensims paspabomky npozpammHoZo
K00a, Ucnonb3ys UHCMPYMeHmapui cpeo
paspabomxu Arduino IDE u Mongoose OS u
a3v1K08 npozpammuposanus C\C++, JavaScript.
[pozpammupyembiii KOHmMpOep 00NJHCEH
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obradams nopmamu ONA NOOKNIOHEHUA
YUpposvIX U AHAN0206bLX YCMPOUCTNS,
6CMPOEHHBIMU NPOZDAMMUPYEMBLMU KHONKAMU U
DEKMPOMEXAHUYECKUMU MOOYIAMU ONsL
0p2aHU3AYUU CUCMEMbL PYYHO20 YNPABTIEeHUA,
6CMPOEHHBIMU NPOZPAMMUPYEMbIMU
ceemoouodamu Ons uHouKayuu paboyezo
peosicuma, 6cmpoennvimu unmepgeticamu USB,
USART, 12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi. B cocmas nabopa donicen
6x00UMb MOOYIb MEXHUYECKO020 3PEHUA
npedcmagsowui Cob0u 8LIMUCTUMENbHOE
YCMpPOUCmB0 CO 6CMPOEHHbIM
MUKpONpoYeccopom (Kon-6o s0ep - He MeHee
Ywm, yacmoma sdpa ne menee 1.2 I'Ty, obvem
03V - ne menee 512Mb, o6vem 6cmpoennou
namamu - ne menee 816), unmezpuposantou
Kamepoti (MakcumanbHoe paspeulenue
suOeonomoxa, nepedasaemozo no unmep@eucy
USB - ne menee 2592x1944 eo.) u onmuveckou
cucmemoti. MoOynb mexHu4ecko2o 3peHus
Doncen 0b1adams CO6MECMUMOCMBIO C
pazIUYHBIMU NPOZDAMMUDYEMBIMU
KOHMpONEpaMU C NOMOUjbIO UHMEPPEUcos - 1-
wire TTL, UART, I12C, SPI, Ethernet. Mooyno
mexHuYecko20 3peHust 00ndiceH obecnevusams
lebInONIHEHUE 8CEX USMEPEHUN U BbIYUCTIEHUY
nocpedcmeom cob6CcmeeHHbIX 6bI4UCIUMENbHBIX
l603MOCHOCMEU 6CMPOEHH020
muxponpoyeccopa. Modyne mexHu4eckozo
3spenus 00N%ceH 0baa0ams 603MOUCHOCMBIO
KOMMYHUKAYUYU C AHANOSUYHBIMU MOOYIAMU
nocpedcmeom wiunbl Ha 6ase
nocnedosamenvHo2o unmepgeuca ¢ yenvio
Danvheiiueti nepedayu pe3ynbmamos UsMepeHul
epynnel MoOyniet Ha ynpasnaioujee
bIuUCTUMENbHOE YCMPOTUCMB0, NOOKNIOYEHHOE K
Vannoi wune. Mooynb mexHu4ecko2o 3peHus
Donoicen obecneyusames HACMPOUKU PEHCUMOB
pabomyl - HacmpotiKy aKcho3uyuy, baranca
ben020, y6emopasHOCMHbBIX COCMABNIAIOUUX,
nrowaou obrapyscusaemon obnacmu
U306paNcenus, OKpy2iocmu obHapysHcusaemo
o61acmu u306padicenus, NON0NCeHUue
06HapyJcusaemvlx obnacmeil OMHOCUMENLHO
Opye Opyza, MmauiuHHoe 0Oy4eHue napamempos
HeliponHbix cemeti ONs 0OHAPYICEHUA 06vexmos,
popmy u 3aK00UPOEAHHbIE SHAYEHUA
06GHApYHCUBAEMBLX MAPKePOE muna Aruco,

asmepbl 0OHAPYHCUBAEMBIX oKpyscHocmel,
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K6aOpamoe u mpey20nbHUK08, Napamempos
KOHMPACMHOCMU, PA3MEPO8, KPUBU3HbL U
nonodcenus pacnosnasaemvlx nunui. Habop
Donicen obecneyusams 603MONCHOCMb
paspabomxu modenu mobunsrozo poboma,
ynpaensemoii 8 FPV-pesicume nocpeocmeom
npozpammnozo obecneyenus O NePCOHAIbHO20
Komnvlomepa u MoGUIbHYIX ycmpoticme Ha base
OC Android unu 10S, obecnevusarowezo
803MONCHOCMb YNPABIEHUA MOOUNbHBIM
po6omom u 6CmMpOeHHbBIM MAHUNYIAMOPOM
nocpedcmeom zpaguueckozo unmepgeuca,
srniouarowyum 6 cebs Habop KHONOK U
nepexniouamenet, Oxcoticmuxk, obaacme ons
omobpascenus eudeo. Habop oonicer
0becneyusams 603MONHCHOCMb USYUEHUSL OCHOB
paspabomku NPO2pamMMHbIX U GnNAPAmHyIX
KOMWIEKCO8 UHIICEHEPHBIX CUCTEM, PEULEHUU 8
cpepe ""Hnmeprem eewen”", a maxdice
pewenuii 8 o6aacmu po60momexHuKy,
UCKYCCMBEHHO20 UHMENIEKMA U MAWUHHOZ20
o6yuenus. B cocmae Habopa 001iCHO 6x00umb
nocobue no uzy4eHur0 OCHO8 3N1EKMPOHUKU U
cxemomexnuxu, peutenuii 6 cgpepe ""Humeprem
gewen"", pazpabomxu u NPOMOMUNUPOBAHUIO
modeneti pobomos. B cocmas Habopa 0onicHo
6x00uUmb nocobue no Uy4eHul0 OCHo8
paspabomxku cucmem mexHuYecKo20 3penus u
bIeMeHmMO8 UCKYCCMBEHHO20 UHmeexma.

Obpazosamenvibiii HAGOP
no mexanuxke,
MexampoHuke U
pobomomexHuxke

O6pazosamenshbiii HAGOP dondiceH Gbime
npeoHazHayen ONs U3y4eHus MEXaHUKU,
Mexamponuku u pobomomexHuKu.
O6pazoeamenvHblii HAGOP nPeOHA3HAYEH ons
paspabomxu npozpamMmupyemvix mooenei
MexampOHHbIX CUCEM U MOOUIbHBLX pO6OMOS,
OCHAWeHHbIX PA3NUYHBIMU MAHUNYIAYUOHHBIMU
u 3axeamubLMu ycmpoucmeamu. B cocmas
Habopa OONHCHO 6X00UMb. KOMNIEKM
KOHCMPYKMUBHBIX d/IEMEHMO8 U3 Memaina,
KOMIIEKM KPENEJNCHIX 31€MEHM08, KOMNIEKM
05151 COOPKU 3aX6AMHO20 YCMPOUCMEa — He
venee | wum., Koneca ¢ npope3uHeHHbIM 06000M
L ne meHee 2 wm., KOleCa 6CeHAnpPAasieHHozo
Deusicenus -He menee 2 uim., npueoo
10CMOsHHO20 MOKA C UHMEZPUPOBAHHOU
cucmemoii ynpaenenus, obecnedusarouje
06pammuylo ces3b NONONHCEHUIO, CKOPOCMU U
HazpysKe - He MeHee 4 uim., OGMYUK TUHUU - He
venee 3 wm., damuuk paccmosHus — He menee 1
m., akkymynamopHas 6amapes — ne mexee |

wm

3.00
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wim., 3apsiOHOe Yycmpoucmeo — He meHee 1 wm.
B cocmas nabopa 0ondicer 6x00umbs
MpocpamMmupyemolii KOHMpoanep,
0becneusaouuli 603MOHNCHOCMb
ocywecmename pazpabomky npozpammHo20
K0O0a, UCnoNbL3ys UHCMPYMEHMApULi Cpeo
pazpabomku Arduino IDE. IIpozpammupyembvrii
Konmponnep dondicen obecnevusams
annapamuyio u nPOZPaAMMHYIO COBMECTUMOCNTb
ic anemenmuoll 6a3ou, exooawel 6 cocmas
Habopa. IIpozpammupyemuiii koHmpoanep
Dondicen cooepoicams credyiowue unmepgeucst.
yugposvle u aHanozo8vie NOpMel — He MeHee
50uwm, USB, USART, 12C, SPI, ISP, Bluetooth,
WiFi. Ilpoepammupyemviii KOHMpoanep OOANCeH
cooepacamsv unmepgetic (01 NOOKNIOYEHUA
puUso006 u 0amyuKo8 pobomomexHu4ecKko20
Habopa), pearuzosannbiii Ha 6aze wuHbl RS-485
— He menee 12wm. [Ipoepammupyembiii
KOHMPpONIEp OONdCEH COOEPIAHCAMb CUNOBOU
nopm Ons NOOKAIOYEHUs. BHEWHET HAZDY3KU UIU
Momopoe — ne menee 2uum. B cocmas nabopa
0010iCeH 6X00UMb MOOYIb MEXHUYECKO20 3PEHUSA
— He mernee lwum. MoOyny mexnHuueckoz2o 3peHus
Vonoicen obecnevueams 603MONCHOCMb
KOMMYHUKAYUU C AHAO2UYHBIMU MOOYNIAMU
nocpedcmeom wiunbvl Ha base
nocnedoseamenvHozo unmepgheiica c yenvio
OanvHeliuel nepedayu pe3yibmamoe usmepeHuu
epynner MoOyne Ha ynpaeaaiowee
BLINUCIUMENTLHOE YCMPOUCMBO, NOOKNIOYEHHOE K
Oanunoi wiure. Mooynb mexnuueckozo 3peHus
0onicen obecnedusams 603MOICHOCD
ocyuecmensams HacmpouKy Mooy
mexHuUYecKo20 3peHus - HacCMpOUKY IKCNO3UYUU,
bananca 6enozo, yeemopasHOCMHbIX
cocmasnaowux, nowaou o6HapyIcCUsaemMo
obnacmu u306padxceHus, OKpy2aocmu
0bHapycusaemol obracmu u306pasxicerus,
nonosicenue ooHapyxcueaemvix oonacmeti
omuocumenvHo Opye opyea. Mooyne
mexHuYecKo2o 3peHus 0ondceH obecnevusams
603MOJCHOCMb HACMPOUKYU HA 00HOBPEMEHHOE
0bHapyscenue ne menee 10 paznuunvix
0OUHOUHBIX 00bEeKMO6 8 cekmope 0630pa, 1ubo
He MeHee 5 cocmasHblx 06eKmMo8, COCMOAUUX
U3 He MeHee 3 pasnuyHbLX 2paguieckux
npumumusos. Mooy mexHu4ecko2o 3peHus

Dondicen 0bradoame 6CMpoOeHHbIMU
unmepgeticamu — USB, UART, 1-wire TTL, 12C,
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