MHHUCTEPCTBO - YAMYPT 2JIBKYHBICH

OBPA3OBAI§I/L$I U HAYKHA S JABIINETOHDBSA HO TOAOCHA
YIMYPTCKOMHU PECITYBJINKHA MUHUCTEPCTBO
IIPUKA3
31 HHB 7075 No (24
. xeBCck

O6 yTBeprkIeHHH HHPPACTPYKTYPHOrO JIMCTA AJIS OCHAIICHUS
AeTcKoro rexnonapka « KBaHTOpHyM» -

B mensix peanmsaimu (enepanpHoro mnpoekra «CoBpeMeHHas [IIKOJA»
HarMoHanpHoOro npoekta «ObpasoBanney», yTBEPXKIACHHOTO MIPE3HIAYMOM Cosera
npu Ilpesumente Poccuiickoft @enepalyyi IO CTPATETHIECKOMY DASBHTIIO H
HAFIOHAJBHBIM TpoekTaM OT 24 nexabps 2018 roma Ne 16, B COOTBETCTBUU C
METOANYECKUMH PEKOMEHIALMAMY, HAMPABIEeHHBIMU TMHCHMOM MuHuCTEPCTBA
npocBelienus Pocculickoit ®@enepauun OT I nexabps 2022 roma Ne TB-2662/02,
MpUKa3BHblBalo:

1. VrBepmuTh WHGOPACTPYKTYPHBIA JIUCT IJIA OCHAIICHHA JICTCKOTO
textomnapka «KsanTopuym» Ha Gase MBOY «Jluien Ne 18» ropoma Caparyi
COIJIaCHO MPUJIOKEHHUIO.

2. KoHTposb 3a HCTIONHEHWEM IpFKa3a BO3JIOXKHUTE Ha ITEPBOTO 3aMEeCTHTEIIS
MUHHCTpa 06pa30BaHust ¥ HAYKH Y IMyPTCKOH Pecny6muxu M.I'. Kpoxuny.

MuHUCTp

C.M. BoiioTHUKOBA
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HaumeHoBanue
odopynosanus (PBIIO)

KpaTkue npuMepHble TeXHUYEeCKHe
xapakTepuctuku (PBIIO)

Eannnna
M3MepeHus

KonnuecTBo

HaumenoBanue HanpasJjenusi: '"Texnonozuueckan nanpaenennocms. BUO "

HaumenoBaHnue paznena:
"TexHomoruaeckas
HanpasieHHocTs. BI1O"

Cnexmpogomomemp

[ Ipeonasnauen 0151 onpeoenerust Onmueckou
nIOMHOCTU, KOIPUYUEHMO8 NPONYCKAHUS U
KOHYeHmpayuu pazHoodPasHbIX PACME0po8

1.00

Anarumuyeckue eecol

[ Ipeonasnauenvl 0Nl MOUHBIX USMEPEHUL MACCD,
n0360JI10M KOHMPOIUPOBAMb USMEHEHUSL MACCbL C
mounocmwio 0,1 me.

1.00

Yuebno-
LCCed08amenbeKasn
\nabopamopust Guocucnanos
U HellpomexHono2ul

\B cocmag exoosm:

Cencop Tun 1 ne menee 1 wm., obecneuusaem
BO3MOHCHOCTID PeUCTPAYUU CUSHANA ITIEKMPUYECKOU
akmusnocmu Moty (dnexmpomuocpammol, IMI).
\Peucmpayust 001x#cHA OCYuWecmenaiemcs
HeuH8a3ueHoO, CyXumu 1eKMpPoOamu.
IBO3MOJNCHOCIbBIO KPENeHUsl K PYKe Hel08eKd, 4mo
OOJIHCHO 0ABAMb 603MOIUCHOCHIL PEUCPUPOBAINL
PAEKMPUYECKYIO AKMUGHOCTNU MblUiYbL 8 001aCMU,
Hao komopoti pacnonazaemcs kpennerue. Ilpu
Hanpaxcenuu Muluiybl 00IHCHA ObiMb 0becneyena
BO3MONHCHOCTG HAOMIOOEHUA NYYHOCTU cueHana (m.e.
npucymcmeue IMI), npu paccrabrenuu mviuiysl - ee
omcymcmeue.

Cencop Tun 2 ne menee 1 wim., obecneuugaem
BO3MOIICHOCIb PESUCMPAYUYU CUSHATIA
pomonnemusmozpammul (DIII) onmuyeckum nymem,
Ba cuem uzMeHeHUs OMpaANtCeHHO20 OM KPOBEHOCHBIX
cocydos ceema, 0bvem KOMOPLIX USMEHAeMcs NOO
6030eticmsuem nynvcogotl 80Hbl. Cencop 0oaxiceH
Ovims 0becneuen 803MOHCHOCTNBIO KPEeNneHUs K
nooyuieuxe naubya Yeno6exa.

Cencop Tun 3 ne menee I wim., obecneuusaem
BO3MOIICHOCIb. Pe2UCMPayUU CUSHANA
parekmpoxapouozpammsl (OKT) ne uneazusHovim
cnocobom; pezucmpayuu I, I u IIl omeedenuil;
NOOKIOYEHUS INEKMPOO08 K CEHCOPY C NOMOUYbIO
COeOUHUMENbHBIX NPOB0O08, 000PYOOBAHHBIX
TouchProof pazvemamu.

Cencop Tun 4 ne menee 1 wm. obecneuusaem
BO3MOICHOCIb. PESUCPAYUU CUSHANA KOHNCHO-
eanveanuuecko peakyuu (KI'P), pecucmpayus
KOMOPO20 0CYwecmeisiemcs Ha NOCMOSHHOM MoKe;
MOOKIIOYEHUS K MEY YeN08eKa C NOMOWbIO CYXUX
D1eKmMpo008, NOOKI0UEHUEe KOMOPbIX K CEHCOPY
ocywecmensiemcest ¢ nomowvio TouchProof pasvemos.
Cencop Tun 5 ne menee 1 wm., obecneuugaem
BO3MOIICHOCIb. pe2UCMpPayuu CUSHANA
baexmpuueckou akmusnocmu mosza (33I) ¢
NOMOWBIO CYXUX HEUHBASUBHBIX INEKMPOOOE;
peaucmpayuy S1eKmpuiecKoll akKmueHOCMU PA3HbIX
ODosnell Mo3ea,; NOOKIIOYEHUs. JIeKMPOO008 K CEHCOpY C

15.00
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NOMOWBIO COCOUHUMETILHBIX NPOBOO0E,
obopydosanuwix TouchProof pazvemamu;,
Bakpennienus S1eKkmMpoO0s Ha NOBEPXHOCHIU 20L0BbL.
Cencop Tun 6 ne menee 1 wm., obecneuusaem
BO3MOINCHOCHIL.! Pe2UCMPAYUU CUSHALA KOACOAHUs.
lepyonoii knemku (Cencop Ovixanus); onpeoeneHust
uacmomol ObIXAHUSL.

Yempoiicmeo ons coopa oannvix om cencopos u
nepeoauu Ha nepcoHAIbHLINL KOMAbIOMED
0becneyusaem 603MONCHOCL cOOPA OAHHBIX OM
MOOKIIOUEHHBIX K HEM) CEHCOPO8 U OMNPABKY
nonyuennvix oannwix Ha I1K. Iookmouenue
yenmpanvioeo Mmooy k 11K ¢ nomowwio USB-
Kkabens. Llenmpanoholit MO0y umeem He menee |
wm, : eanveanuueckyro uzoaayuro om IK.
\Llenmpanvholii MoJyab 0becneuusaem 603MONCHOCHb
0OHOBPEMEHHO20 NOOKTIOYEHUsL 6NI0Mb 00 4
cencopos. Kaoicowtil uz 6xo006 Llenmpanbiozo mooys
LMeem 2alb8AHUYECKYIO U30TAYUI0 (0becheyenue
MeANCKAHANbHOLL 2ATTbBAHUYECKOU USOTAYULL).
\lookmouenue cencopos k LlenmpanvHomy mooyo
ocyuecmensiemest ¢ ROMOWbIO CREYUATUZUPOBAHHBIX
pazvemos muna LEMO, obecneyusarouyux
MpABUILHOCTID NOOKIIOYEHUSI PA3LEMA U CHUNCAIOUSUX
PUCK CTYYAlIHO20 KACAHUS PA3HEMOG
MoKonpogooAwUX yacmet, a maxce
0OecneyusarOwux 3auumy om
HeCAUKYUOHUPOBAHHO20 NOOKIOUEHUSL K
MPOU3BOTLHBIM YCMPOLCBAM.

\Mooynb «Knonka» ne menee 1 wim., obecneuugaem
BO3MOINCHOCIIL. PA3MEMKU PESUCTIPUDY EMBIX
CUCHAN06 U OMMeUamb He MeHee 3-X Pa3TuiHbIX
Kamezopuu COCMOsIHUIL.

Yempoiicmeo, 6xooawee 6 cocmag nabopamopuu,
D0JIHCHO 0DeCneuU8ams 603MONCHOCHIL PeUCTNPAYUU
apmepuanbHo2o 0agienus.

HaumeHoBanue HanpaBjeHusi: ""OQb6opydosarue 0ns 00NOAHUMENIbHBIX HANPABICHU

ii"

HaumeHoBaHue paznena:
"I'EO-ADPO"

HaumeHoBaHue paznena:
"HAHO"

HaI/IN\I’eHOBaHI/Ie paszena:
"XAUTEK"

[ Inacmux ons 30 newamu

Tun nracmuxa: PLA, monwuna numu. ne menee 1,75
Wm

20.00

30 npurnmep yueobHbvill

Tun npunmepa: FDM, FFF, mamepuan (0CHO8HO1):
\PLA, Kouuecmeo neuamaroujux 2010680K: He MeHee 2,
pabouuti cmon: ¢ nooozpesom,

pabouas obaacms (XYZ): om 180%180x180 mm,
Wakcumanvhas ckopocms nevamu: ne mernee 150
Wm/cex,

WMuHuManbHas moawuna cios.: ne bonee 20 mkm,
Bakpeimulil KOpHyc: Hanuyue,

oxaa%0COCHUEe 30Hbl neYamu. Haaudue

3.00

30 npunmep
npogeccuoHanrbHbll

Tun npunmepa: FDM, FFF, mamepuan (0CHO8HO1):
\IPLA, Konuuecmeo newamaiowjux 20J1060K. He mehee 1,
abouuil cmo: ¢ n0002pegoM,

1.00
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pabouas obaacme (XYZ): om 300%300 %400 mm,
Waxcumanvuas ckopocmov neyamu. He meree 150
Wm/cex,

WMunumanoras momyuna cios.: He oonee 20 mMkm,

Baxkpeimolil Kopnyc: Haauvue,

oxXaadNCOeHUe 301HbL neYamu: Haluqdue

DpeszepHbili CMaHoK
yuebHublil

\Haznauenue: 06pabomxa MoOeIbHbIX 60CKO8,
nracmuxos, opesecumvl

mun: ¢peseprulii cmarnok ¢ 9I1Y,

Konuwecmeso ocell: He menee mpex (XYZ),
MaKkcumanbHoe KoIuyecmeo 000pomos 6 MUHYY. He
wenee 7000

3.00

Dpeszepuviti cmanok ¢ IV
yueOHbLil GoNLULOT C
MPUHAONEIHCHOCAMU

\Haznauenue: 06pabomxa MoOeIbHbIX 60CKO8,
nIACMUK08, Opesecunbl, YEeMHbIX MEMALI08

mun: ¢pesepnulit cmarnok ¢ 911V,

Konuwecmeso ocell: He menee mpex (XYZ),
MaKkcumanbHoe KoIuyecmeo 000pomos 8 MUHYnY. He
menee 15000,

agmomamuyeckas cMena UHCMpyMeHma.: Haniudue

1.00

IMHozogyHKyuOHATLHAA
cmanyust 0ns
Wmexanuyeckoll 0opabomxu
U NPOMOMUNUPOBAHUA

Yuebnas mooyavnas cmanyus oondcna
0becneuusams 603MONCHOCb U3VYEHUS He MeHee
mpex mexHoa02ull nPoU3Bo0Cmaa u3oeautl u
0bpabomku Mmamepuanos, a maxice
MPOMOMUNUPOBaHUs U30eaUl.

Yuebnas mooynvhas cmanyus 0ondcna umems
credylowuti cocmas u XapakmepucmuKu.
\Mamepuan KoncmpyKyuu: amomMuHui
\Konuuecmso nanpaenaiowux: ne menee 4 wm.
\Habop unmepgeticos:

- Ethernet, ne menee 1 wm.

- USB, ne menee 2 wm.

- MicroSD: nanuuue.

- Mooyns becnpoeoonoii cessu Wi-Fi: nanuuue.

[ lanens ynpagnenus ¢ IKpanom. Haiuvue

Tun ynpaenenus sKkpana: ceHcopHoe

Tun sxkpana: LCD-nanens

\Lleemnocms dxpana. yeemuou

V[uazonans skpana: ne meHee 3,5 ootima

[ Inamehopma nodocpesaemasn: Hanuyue

[ Inamgpopma ona 3D-nevamu macHumuas 2uOKas.:
Hanuuue

Cosmecmumocms naamgopmot 0nsi 3D-newamu ¢
nramgopmou nooozpesaemMoul. Haiuyue
Cmennblti MoOyab 3D-neyamu: Hanuuue
Texnonozua 3D-newamu: FDM unu FFF
VIuamemp conna: ne mernee 0,4 mm
IMakcumanvuas memnepamypa Hazpesa coOnia. He
wenee 250 °C

IMakcumansrnas memnepamypa nazpesa
nodoepesaemoti nramgopmul: He meree 80 °C
Munumanenas momyuna cios: ne bonee 50 Mkm
WMaxcumanvhas moawuna cios: ne menee 300 mxm
Cropocmo 3D-newamu: ne menee 100 mm/c
IMakcumanbHblil pazmep uz2omasiusaemMol Mooeuu:
e menee 200x210x200 mm

\llo00eparcusaemvie mamepuanst 015 3D-nevamu:
PLA-, PETG-, TPU-, ABS-, PC-, Flex-nracmux

VIuamemp numu nracmuxa: ve 6onee 1,75 mm

5.00
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Cencop oOHapysceHuss HUmu NIACMuKa: Hatuyue
DyHKYUS ABMOMAMUYECKOU KATUOPOBKU: HATUYUe
CMeHHbIL 1a3epHbIL MOOYIb: HATUYUe

\Mownocmy nazepa: ne menee 1,6 Bm

DyHKYUS 1A3EPHO20 SPABUPOBAHUSL: HATUYUE
DyHKYUS 1a3ePHOU Pe3KU. HATuyue

\Pazmepol paboueti oonacmu: ne mernee 200x200 mm
\[lo00eparcusaemvie mamepuansl: 6ymaza, KApmoH,
0epeso, niacmuk, Koica

Cmennbiti MoOyab ppeseposanus ¢ IV : naruyue
IMaxcumanvHas ckopocms 6paujeHus: WNUHOEs. He
wenee 8000 06/mun

IMakcumansubiil ouamemp 3axcuma nampoua. He
Wenee 4 mm

Dpesa: nanuuue

DyHKYUS NIOCKOCMHO20 U 00beMHO020 (hpe3eposanusi:
Hanuuue

\IToooepoicusaemvle mamepuansi: depeso,
meKcmoaum, niacmuK

\Koorcyx 3auummnolii: Hanuuue

Ouru 3augumnvle ¢ YO-punvmpom: nanuiue
\doanmep numanus: nanudue

\Komnaexm 3anachvix )yHKYUOHATIbHBIX DNIEMEHMOB:
Hanuuue

HaumenoBaHnue paznena:
"DnexTposHepreTuka’

HaumenoBanmne nanpajienusi: "Ecmecmeennonayunas nanpagiennocms"

HaumenoBaHnue paznena:
"EcTecTBeHHOHAaYUHas
HaIpaBJIEHHOCTH"

[ {ugposas rabopamopus
«Xumusy npoghunvras ons
neoacoza

Obecneuusaem guinoiHeHue 1a60pamopHvix pabom
N0 XUMUU HA YPOKAX 8 OCHOBHOU WIKOJE U NPOEKMHO-
UCC1e006amensCKou 0essmenbHOCMU yYauuxcsl.
\Komniexmayus:

\becnpo8oOHOl MYyTLMUOAMYUK NO XUMUU C 3-M5
BCTPOCHHBIMU OAMYUKAMU.:

Vlamuux pH ¢ ouanazonom usmepenus e yce uem
om 0 oo 14 pH

Vlamuux 21eKmponpogooumMocmu ¢ OuanazoHamu
usmeperus ne yace yem om 0 0o 200 mxCm; om 0 0o
2000 mxCm; om 0 0o 20000 mxCm

Vlamuux memnepamypul ¢ OUana3oHoM USMepPeHUs He
orce uem om -20 0o +140C

OmoenbHble OamuuUKU.

amyux onmuyeckou niomuocmu 525 um
Urceccyapol:

\Kabeav USB coedunumenvhbiii

\3apsaonoe ycmpoiicmeo ¢ kabenem miniUSB

USB Aoanmep Bluetooth 4.1 Low Energy

\Kpamxoe pykoeoocmeo no skcniayamayuu yugposoti
\iabopamopuu

\Habop nabopamopHoil ocHacmku

[ Ipocpammmuoe obecneuenue

IMemoouueckue pexomernoayuu He menee 40 pabom
\Hanuuue pyccKosizbluHO20 caiima noo00epiucKu

\Hanuuue sudeoponruxos.

4.00
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([ [ugpposas nabopamopusi
«Dusuxay npogunvhas s
nedazoza

Obecneuusaem 8uinoIHeHUe IKCNEPUMEHIOE NO
memam Kypca Qusuxu.

\IKomnnekmayusi.

\becnposoOHoll MyTbmudamyuk no usuxe ¢ 6-io
BCPOEHHBIMU OAMYUKAMU:

\Lugpposoii oamuux memnepamypwvl ¢ OUANAZOHOM
usmepenust ve yoice uem om -20 0o 120C

\Lugposoui damuuk abcorromHo2o 0aéIeHUs ¢
Ouanazonom uzmepenus He yoice wem om 0 0o 500 klla
VIamuuk MazHumHo20 noJisi ¢ OUANA30HOM U3MePeHUs.
e yorce uem om -80 00 80 mTn

VIamuuk Hanpsidicenus ¢ OUana3oHAMU UMepPenus He
yoice wem om -2 0o +2B ; om -5 0o +5B; om -10 0o
+10B; om -15 0o +15B

V]amuux moxa ne yoice wem om -1 0o +14

Vlamuuk axceiepomemp ¢ NOKA3amensimu He meree
uem: +2g; +4 g, +8 g

Omoenvrvie ycmpoticmsa: USB ocyuinozpagh ne
Wenee 2 kanana, +/-10 B

Uxceccyapol:

\Kabenv USB coedunumenvhbiii

Bapsionoe ycmpoticmeo ¢ kabenem miniUSB

USB Aoanmep Bluetooth 4.1 Low Energy
\Koncmpykmop 07151 nposedenust 5KCnepuMenmos
\Kpamxkoe pykosoocmeo no sxcniyamayuu yugpogo
\iabopamopuu

[ Ipoepammmnoe obecneuenue

IMemoouueckue pexomendayuu (40 pabom)

\Hanuuue pyccrosaszvluno2o catima noooepiicKu
\Hanuyue sudeoponuxos.

4.00

{ughposas rabopamopus
no guzuonocuu
(npoghunbHblll YpOBeHs)

Obecneuusaem npogedenue Uccie008aHus no
DYHKYUOHUPOBAHUIO UeN08eUeCK020 OP2aHUIMA.
\Komnexmayus:

\becnpo6oOHOll MyTbmuUdamyuK no Gusuonozuu ¢ 5-10
GCMPOEHHBIMU OaMYUKAMU:

VIamuux apmepuanvrozo oasnenus (0...250 mm pm.
cm.)

VIamuuk nynsca ¢ Ouanasonom usmepeHust ne yice
uem om 30 0o 200 yo/mun

VIamuuk memnepamypel meaa ¢ Ouanasonom
usmepeHus He yace yem om +25 0o +40C

VIamuuk wacmomul ObIXaHUs ¢ OUANA30HOM
usmepenust He yoice uem om 0 0o 100 yuxnoe/mun
V]amuux yckopenus ¢ nokazamenamu £2 g; +4 g; +8 g
OmoenvHbie ycmpolicmeda:

VIamuux OKI ¢ ouanazonom usmeperus He yoice uem
om -300 0o +300 mB)

VIamuuk cunomep ¢ OuanazoHom usmepenus He yice
uem om 0 0o 40 H

VIamuuk oceewyeHnocmu ¢ OUanasoHom usmepeHus: ne
yorce wem om 0 0o 180000 ax

Uxceccyapuol:

\Kabeav USB coedunumenvhbiii

3apsionoe ycmpotuicmeo ¢ kabenem miniUSB

USB Aoanmep Bluetooth 4.1 Low Energy

\Kpamxkoe pykosoocmeo no sxcniyamayuu yughpoeoui
\iabopamopuu

[ Ipozpammmnoe obecneuenue

1.00
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IMemoouueckue pexomenoayuu He menee 20 pabom
\Hanuuue pycckosa3bluH020 catima noo0epicKu
\Hanuuue 8u0deoponuxos.

IMuxpockon yugposoti

Tun muxpockona: 6uorocuseckul

\Hacaoka Mukpockona: MOHOKYIAPHAS
\Haznauenue. 1abopamopHulii

IMemoo uccredosanusi: ceenioe noie
IMamepuan onmuxu: onmuiecKoe Cmexo
Yeenuuenue muxpockona, kpam: 64 — 1280
Oxynsapol: WF16x

Obvexmusent: 4x, 10x, 40xs (noonpysicurennblii)
\PegonbeepHas 20106Ka: Ha 3 06vexmusa

Tun nodceemxu: 3epKano uiu c6emoouoo
\Pacnonooicenue nOOC6EMKIL: BePXHSISL U HUNCHSISL
\Mamepuan xopnyca: memainn

[ Ipeomemmnoiii cmonuk, mm: 90

\Ucmounux numanus: 220 B/50 I'y

Yucno mezanuxceneii. 1

15.00

[{ughposas rabopamopus
no axonozuu

Obecneyusaem npogederiue y1edHo20 IKOI0SUYECKO20
WMOHUMOPUH2A UHCTNPYMEHMATbHBIMU MEeMOOaMU.
\Habop npumensiemca npu uzyueHuu 9K0102uu,
buoI02UY, XUMUL, 202PAduU U NPUPOOO8EOeHUsl, A
maxaice 015t UHOUBUOY ANLHBIX UCCIEO0BAHUS U
NPOEKMHOU 0eameabHOCHU WUKOTbHUKOS.
\Komnrexmayus:

\becnposoOHOll MyTLMUOAMUUK NO IKOOSUYECKOMY
Wonumopuney ¢ 8-10 6cmpoeHHbIMU OAMYUKAMU.
V]amuux HUMpam-uoHog

V]amuux x10puod-uonos

Vlamuux pH ¢ ouanazonom usmepenus me yce uem
om 0 oo 14 pH

Vlamuuk eraxcHocmiu ¢ OUanazoHoM UsMepeHusl
0...100%

V]amuuk oceewjeHHoCmu ¢ OUana3oHOM UMepeHus He
yorce uem om 0 oo 180000 ik

Vlamuux memnepamypul ¢ OUana3oHoM U3MepeHus He
orce uem om -20 0o +140C

Vlamuuk 21eKmponpogooumMocmu ¢ OuanazoHamu
usmepenus ne yace yem om 0 0o 200 mxCm; om 0 0o
2000 mxCm; om 0 0o 20000 mxCm

Vlamuux memnepamypul okpyscaioweli cpeobvi ¢
OuanazorHom uzmeperus He yoice uem om -20 0o +50C
OmoenvHble 0amyuKU U MyabmMuOamyuKu:

Vlamuuk 38yKa ¢ ¢pyHKyueli uHmMespuposans ¢
OUANA30HOM USMEPEHUs YACMOm He MeHee yem om 50
'y oo 8 kly,

Vlamuuk eraxcHocmu nougsl ¢ OUANAa3oHOM
usmepenus e yoice yuem om 0 0o 50%

Vlamuuk oxucu yenepooa ¢ OuanazoHom usMepeHusi He
yorce wem om 0 0o 1000 ppm

IMynbmuoamuux onmuyeckou nAOMHOCU U
WymHOCIU cO 6CTPOCHHBIMU OAMYUKAMU.

amuurx onmuyueckou niomuocmu 470 um ¢
Ouanazonom uzmeperuss om () 0o 2 D

amuurx onmuyueckou niomuocmu 525 wm ¢
Ouanazonom uzmeperuss om () 0o 2 D

Tamuurx onmuyueckou niomuocmu 630 wm ¢

Ouanazonom uzmeperusi om () 0o 2 D

5.00
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VIamuux MmymHocmu pacmeopos ¢ Ouana3oHom
usmepenus om () oo 200 NTU

Uxceccyapor:

\Kabenv USB coedunumenvHulii (2 wim.)

Bapsionoe ycmpoiicmeo ¢ kabenem miniUSB

USB Aoanmep Bluetooth 4.1 Low Energy
Cmepoicens 0151 3aKpenieHuss OamyUKos 6 Wmamuee
IKpamxoe pyxogodcmeo no axcniyamayuu yu@dposoi
\tabopamopuu

[ Ipoepammmnoe obecneuenue

IMemoouueckue pexomenoayuu ve menee 20 pabom
Ynakosxa

\Hanuuue pycckoasvluno2o caiima noooepiicKu,
Hanuuue 8UOCoPONUKOS.

HaumenoBanue Hanpasienusi: ""Kounviomepnoe u npesenmayuonnoe obopyoosanue'

Hanmenosanue pasnena:
"KommnbrotrepHoe 1
[pe3eHTalliOHHOE
o6opynoBanue"

\Hnumepaxmugnwiti
KOMNIEKC ¢
bIYUCTUMETLHBIM OIOKOM
U MOOUTLHBLM KpenjieHuem

\HHmepaxmueHbvill KOMNIEKC € 8bI4UCTUMETLHBIM
OI0KOM U MOOUTLHBIM KPENneHUeM O0JIHCEH
coomeemcmeosams ciedyouuM mexHu4ecKum
mpebosanusim:

\Pasmep ouazonanu: ne menee 74 0woumos;
\Paspeuwenue sxpana no copuzonmanu: He meree 3000
nukceneu:

\Paspewenue sxpana no eepmuxanu: ve menee 2100
nuxcenet,

\lloo0eparcka paspewtenus 3840x2 160 nuxceneii (npu
60 I[y): oa;

\Hanuuue 6cmpoentoll akycmuyeckou cucmembl. 0d;
\Konuuecmso mouex kacanus: ne menee 20;
\Boicoma cpabamui8anus ceHcopa om nogepxHocmi
BKpana: He bonee 3 MULIUMEMPOS;

\Bpems omxauka ceHcopa Kacanus: He bonee 10
WMuUIIUCeKYHO;

\Bcmpoentbvle yHKYUU pacnosHaganus 00beKmos
Kacanus: oa;

\Konuuecmseo noodeparcugaemvix CImuiycos
00HOBpEeMeHHO: He MeHee 2;

\BozmodicHocmy nookmouenus Kk cemu Ethernet
npOBOOHBIM cnOCODOM: 04,

\BozmodicHocmy nookmouenus Kk cemu Ethernet
becnpogoonsim cnocobom (Wi-Fi): oa;
IBO3MOJNCHOCb UCTIONb308AHUA TAOOHU 8 KAYecmae
UHCIPYMeHma CMUpanus; 0d,

\Hanuuue unmespuposanHo2o 0amuuxa
ocsewjeHHoCMuY Ol ABMOMAMUYECKOU KOppeKyuu
lipKOocmu nodceemku: 04,

\Hanuuue ¢pynxyuu becnpo8ooHot nepedayu
uzobpasicenus ¢ ycmpoticms Ha 6aze OC Windows.
oa;

\Hanuuue ¢pynxyuu becnpo8ooHol nepedayu
uzoopasicenus c ycmpouicme na base OC MacOS: oa;
\Hanuuue ¢ynxyuu b6ecnpogoonoll nepedayu
uzoopasicenus c ycmpouicme na base OC iOS: oa;
\Hanuuue ¢ynxyuu 6ecnpogoonoll nepedayu
uzobpasicenus c ycmpouicma na 6asze OC Android: oa;

1.00
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IBO3MOJICHOCIb YOAIEHHO20 YNPAGIeHUs U
Wonumopunea: oa;

\Hanuuue kpennenusi ¢ komniekme: 0a,

\Hanuuue cioma na kopnyce 0iist yCmaHo8Ku
0ONOIHUMENLHO2O GbIYUCTUMENTbHO20 DIOKA: Od;
IMakcumanbHblil noooepicusaemvlii 006vem
onepamueHoll namamu 0ONOTHUMENbHO2O0
BbIYUCTUMENbHO20 O0Ka: He meHee 8 10,
IMakcumanbHblil noooepicusaemvlii 006vem
Haxonumess OONOIHUMENLHOZ0 BLIYUCIUMENbHO20
onoxa: ne menee 128 I'6;

\Pazvem 011 NOOKMO4eHUsE OONOIHUMENbHOO
BLIYUCTUMENLHO20 ONOKA ¢ KOHMAKMAMU
DAEKMPORUMANUS bIYUCTIUMENbHO20 DIOKA OM
BCPOEHHO20 O10KA NUMAHUSL UHMEPAKIMUBHO20
KOMNIeKCa U KOHMAKmamu 07 ROOKIIOYEHUs
yugposoeo sudeocuernana u USB 0 nookmouenus
ceHcopa kacanus: Haaudue;

[ IpouseodumensHocms npoyeccopa
DONOIHUMENLHO2O GBIYUCTUMENLHO20 DI0KA
(3nauenue nokazamens « CPU Marky» no mecmy
«Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop.html uiu no
mecmy «Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop.html): ne menee
7000 eounuy;

\Paspeuwienue na gvixode udeoadanmepa
BLIMUCIUMENBHO20 OI0OKA NPU pabome ¢
UHMepaKmusHoiM Komniexcom. He mernee 3840 x 2160
nuxceneu npu 60 I'y;

\Hanuuue y 0OnonHUmMenbHo20 8bl4UCIUNENbHOO0
b10Ka b6ecnposodno2o modyns Wi-Fi ne nudice
802.11a/b/g/n/ac;

IMaxcumanvublil yposens wiyma npu pabome
OONONHUMETLHO2O BLIYUCTUMENbHOZ0 OI0KA: He Dbonee
30 0bA;

\Hanuuue 8 komniexme MOOUTLHOZ0 MEMALTUYECKO20
Kpenienus, 00ecneuuearuyeco 603MOMCHOCHYb
HANOILHOU YCMAHOBKU UHMEPAKMUBHO20 KOMNIEKCA,
C nepeosUNCHO KOJIeCHOU 6Aa301 U 803MONCHOCNLIO
pukcayuu Konec 0na UCKTIOHUEHUS HENPOU3BOTLHOLO
OsudICeHA;

[ IpedycmarnosienHas OnepayuorHas cucmema ¢
lepaguueckum nonvzosamenbckum uHmepgeticom,
0becneuusarowas pabony pacnpocmpaHeHHbix
06pazoeamenbHbIX U 0OUECUCTNIEMHBIX NPUTOHCEHULL!
Hanuuue;

DyHKYUA epaduiecKo20 KOMMEHMUPOBAHUS NOBEPX
MPOU3EOTLHOLO UB00PAICEHUS, 8 MOM HUCTE O
PusutecKy NOOKIIOUEHHO20 UCTHOUHUKA
sUOeoCcUcHANA: HATUYUe,

\HumezpupoganHblil 8 N016308amenbCKUll UHmepghetic
pyHKYUOHAN npocmompa u pabomwl ¢ gaiinamu
ocnosHbix hopmamos ¢ USB- nakonumeneti unu
cemesoco cepgepa: nanuyue;

\HHmezspuposartvle cpedcmea, obecneuusaroujue

credyrowuil pyHKYUOHaL:
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- CO30aHUue MHO2OCMPAHUYHBIX YUEOHbIX 3aHAMUL C
UCNONbL30BAHUEM MEOUAKOHMEHMA PA3TUYHBIX
bopmamos,

- co30anue Haonucetl U KOMMEHmMapues nosepx
BanyujeHHbIX npuLoCeHUll,

- pacnosHasauue ueyp u pyKonucHo20 mekcma
(pyccrutl, AHeTUICKULL S3bIKU),

- Hanuuue UHCMPYMEHMO8 PUCOBAHUS
leeomempuyeckux guzyp u TuHull.

\Bcmpoennvle QyHkyuL:

- 2eHepamop Cy4anbixX Yucer,

- KAIbKYJISmMop,

- OKpAHHAs K1aguamypa,

- matimep,

- PeOaKmop Mamemamuieckux popmy.
DeKmpoHHble MaAMeMamu4ecKue UHCMpYMEHmbl.:

- YUPKYIb,

- Y2ONbHUK,

- unelxa,

- mpancnopmup.

\Peoicum «benotl 00CKU» ¢ 603MONCHOCMBIO CO30AHUS
Bamemox, pucoganus, pabomul ¢ madbIUYamMu u
epagpuxamu: naruuue.

\Umnopm ¢aiinos popmamos: PDF, PPT, PPTX

Drunuapm

\Pazmep pabouetl oonacmu: ne menee 700x1000 mm

7.00

Tenescka 0 3apsAoOKu u
xpanenus HOymoyKoa

mun Kopnyca: Memainr,

BO3MOHCHOCTIL 6E30NACHO20 3AUUEHHO20 3AMKOM
panenus HOymoyKog: Hanuvue;

BO3MONHCHOCTD 3APAOKU HOYMOYKOS: HATUYUe,
noodepoicka Hoymoykos n.1.;

manuuue poymepa Wi-Fi cmandapma 802.11n unu
cogpemennee. 1 wm. noodepaicka Hoymoykos n.1;
Konuyecmeo noymoykog: om 15 wmyk, noodepoicka
HOYymoOyKkos n.1;

\Hanpsisicenue numanus.: 220B\50Iy;
\[lompebnsemas mownocms, Bm (maxcumym): 2500,
\[lompebnsiemvitl mok, A (maxcumym): 12;

Vnuna wiHypa saekmponumanus: om 2,5 mempa,
Bawuma om nepenanpaxcenust, KOpoOmMKo2o
BambikaHus: Hatudue,

\Koneca 0ns nepedsudicenus ¢ mopmo3om: Hatuyue.

2.00

WMDY mun 2

Tun ycmpoticmea: Muozogynkyuonanvhoe
lyempoticmeo (M®Y);

\L[gemnocms neuams. yeemuasi,

Dopmam neuamu: e menee A4;

Tun CKAHUpOBAHUSAL. NPOMSIICHBIL/NIAHUENMHBIIL,
\BO3MOIHCHOCTG CKAHUPOBAHUA 8 hopmamax. He
Wmenee A4;

Cnocob nookmouenusa: LAN, Wi-Fi, USB.

1.00

WMDY mun 1

Tun ycmpoticmea: MHuozohyHKyuoHAbHOE
yempoticmeo (M®Y);

\L[eemHocmb newams: uepHo-benas;

Texnonozusa neyamu: 21ekmpozpaguieckas
(1azepHas, c6emoouooHas),

Dopmam neuamu: He menee A4;

Tun CKAHUpOBAHUA. NPOMANCHBIU/NIAHUUEIHBLI,
\BO3MOIHCHOCTb CKAHUPOBAHUA 8 hopmamax. He
Wmenee A4;

1.00
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Cnocob nooknouenus: LAN, Wi-Fi, USB

\Hoymoyx

Dopm-ghakmop: HOYymOYK;

\Paszmep ouazonanu: we menee 15.6 0w0imos;
\Paspewenue sxpana: Full HD, Quad HD unu Ultra
HD;

Obwuti 06vem yCmMaHoBIeHHOU ONepamueHoU
namsamu: ne menee 8 I batim;

IMakcumanbHblii 06ugutl noddepaicusaemvlil 00vem
onepamuerou namsamu: He menee 16 I'oaim,
O6vem SSD naxonumens: ne menee 240 I'oatim;
\becnposoonas ceaszv: Wi-Fi;

\Konuuecmeo ecmpoennuix 6 kopnyc nopmos USB: ne
Wmenee 2, uz komopwix ne menee 1 donxncro 6vitms USB
sepcuu He Hudice 3.0;

\Paspeuterue 636-kamepol, Mnuxcenws: ne menee 0.3;
\Bcmpoenmblil MUKpOGQOH,

\Knasuamypa ¢ packaaokoil u MapkuposKou K1aeuil
OWERTY/UI]YKEH;

\[lo00eparcka cmandapmos 6ecnpo8oOHOU CE3UL:
802.11a/b/g/n/ac;

[ IpouzeooumenvrHocms npoyeccopa (3HaveHue
noxaszamens « CPU Mark» no mecmy «Laptop &
Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html). ne menee
5000 eounuy,

\Hanuyue manunyissmopa mvludb 8 KoMniekme: od,
Yemanoenennas onepayuonnas cucmema c
lepaghuneckum noib306amenbCKumM uHmeppeticom,
c6edenUst 0 KOMOPOM BKIIOUEHbL 8 €OUNbIL Peecp
poccutickux npozpamm Oist 1eKMpPOHHbBIX
BLIYUCTUMETbHBIX MAWUH U 6a3 OAHHBIX,
Yemanoenennulii nakem ogucnozo npoepamminozo
0becneyenusi, COBMECmMUMO20 ¢ YCMAaHOBIEHHOU
onepayuoHHOU cucmemou, c8edenus 0 KOMopom
BKIIIOUEHbI 8 eOUHBLI peecmp POCCULICKUX NPOSPAMM
0151 2JIEKMPOHHBIX GbIYUCTUMETbHBIX MAUUN U 6a3
OaHHbIX.

30.00

HaumeHoBaHue HanpaBJjenusi: '"Texnonozuueckas nanpasieHHocm

». POEO"

HaumeHoBaHue paznena:
"TexHomornyeckas
HanpaBieaHocTs. POBO"

VlabopamopHulii KoMnjiexc
07152 u3yueHus
pobomomexnuxu, 3D
Wmoodenuposanus u
npomblULIeHHO20 OU3aliHa

\Komnnexc cocmoum u3z coopro-pazboprozo 3D
npunmepa, pyunozo 3D ckanepa u npoepammHozo
0becneyenus no pomozpammempu.
Coopro-pazdopusiti 3D npunmep.

Oobnacme newamu: 200 mm x200 mm x 200 mm
\Makcumanvnas ckopocms newamu, cm3/4.> 30
Cropocmb nepemeujeHus newamaiouiel 20106Ku,
wm/c:> 80

Tun coemecmumozo ¢ 3D-npunmepom naacmura:
PETG, SBS, PLA, ABS

\Humepdgbeiic nooknrouenusa: USB Flash
\Kanubposka niamgopmwi: [lonyasmomamuueckast
\Konuuecmeo conen na nevamaiowjetl 20n106ke: om 1
wm

WMunumanvras momyuna cios: > 0.01 u < 0.05 mm

VIuamemp conna: > 0.3 u < 0.5 mm

3.00
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\Maxcumanvras memnepamypa neuamaroujeli
eonosxu: > 250 epao. C

Oxaadxcoenue 30Hbl nevamu.: J{gyxcmoponnee
Maxcumanvras memnepamypa niam@opmul 0s
neuamu:< 150 epao. C

Tun nramgopmol O neyamu:

IToooepesaemas cvemMHas Ha 3axHCUMAX, PUKCUpyemas
Ha nramgopme

\Hanuuue 3axpvimozo xopnyca: Hem

Dopmam paiinos o neuamu: GCODE

Tun ynpaenenus npunmepom: Ilanenv ynpaeienus c
Oucnieem Ha Kopnyce ycmpoucmea

Tun Hanpaeusowux.: KOHCMPYKYUOHHBIU NPOpub
\Pyunou 3D cxanep.

Tounocms cxanuposanus: > 0.05 u < 0.1 mm
Cropocmb CKaHuposanusl, MIH. moyex/cex: > 2
Dopmam coxpanenust pe3yibmamos CKaHUpOBaAHUsL:
vrml, ply, obj, stl

\BozmooicHocms ckanuposanusi 6 yseme. Jla
\Hanuuue cencopnoeo sxpana: nem

VInuna USB-nposoda:> 3 m

Texnonozust 3D-cxanuposanus: Onmuueckas
3acpysra npecemos(uabionos) ckanepa:naiudue
Dynryuy nocmoopabomxu.:

Ob6peska modenu,

\Pazoenenue mooenu Ha OmoeibHble Yacmi,
Yoanenue nuunux snemenmos,

Yoanenue omeepcmuil, cozoanue
pomopeanucmuunot mexcmypwl, cpagnenue 3D
Wooenetl medcdy cobotl, usmepenue pazmepos
WMoOoenetl ceyenusamu @ pyuHOM pedcume, IKCNopm
ceuenutl 6 XLS

[ Ipoepammmnoe obecneuenue 0t cO30anUsi Mooeetl
Wemodom ghomocpammempuu. Hanuyue
Ynpaenenue nosopomnvin cmonom no Wi-Fi: /la
Munumanvnoe paccmosinue ckanuposanust: <25 cm

\bazoeulii
pobomomexnuueckui
Habop

ObpazosamenvHblii HADOP OONNHCEH NPEOCMABISMb
cob01i Habop 0151 pazpabomKu NPOZPAMMUPYEMbIX
Wooeneti agmoHoMHbIX POOOMOE.

B cocmag Habopa 00aXHCHBL 8X00UMb !
KOHCPYKMUGHbIE, COCOUHUMETbHBLE U KPENEeHCHbIe
DaeMeHmMbl U3 NAACMUKA U amtomunus - He menee 100
wim,

npoepamMmupyemuill KOHMpoanep - He MeHee luim,
BeKmpoosuzamen NOCMOAHHO20 MOKA ¢ KPYMAWUM
Wmomenmom ne menee 3,6 k2/cm - He meHee 2 wm,
OamuuKY U 2NeKMPOHHBIE KOMNOHEHINbI- He MeHee 6
wim,

AKKYMYISAMOPHYIO 6amapero ¢ HanpsalceHueMm He
Wenee 6B u emxocmuio ne menee 1500 mAy - ne menee
[ wm,

3apsiOHOe YCMPOUCmB0 071 AKKYMYAAMOPHOU
bamapeu - ne meree 1 wm.

[ Ipocpammupyembiti KOHMPOLIEP O0IAHCEH
cooepoicams:

nopmul 0151 AHANO206bIX OAMYUUKOS - He MeHee 3 wm,
nopmul 0151 YUPPOBbIX OAMYUKOE - He MeHee 3 uim,

nopm oas 12C ycmpoiicme - ne menee 1 wm,

8.00
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nopm 0151 cep8onpuBo008 - He Menee 6 wim,

nopm 0151 MOMOPOS - He MeHee 2 uim,

nopm 0151 9HKOO0Eepos - He MeHee 2 wm,

obwvem flash namsmu ne menee 32 kb.

[ Ipozpammupyemulii KOHMPOLEP OONHCEH
0becneyusams 603MOACHOCHL NPOSPAMMUPOBAHUSL
pobomos 6 cpede bIOUHO-2pApUUECKO20 MUNA UTU 8
c60000HO pacnpocmparnsemvix cpedax paspabomxu ¢
NOMOWBIO MEKCTNOBO20 A3bIKA NPOSPAMMUPOBAHUS.
VIamuuku u 21eKmpoHHble KOMNOHEHMbL OOINCHBI
cooepoicams

Yaempaszeyrxosoii 0amuux paccmosmnus donxicen
0becneyusams coOPanHYI0 MOOELb BO3MOICHOCTNBIO
U3Mepamb paccmosiuue He MeHee 4 Mempos - ne
Wmenee lum,

IKnonka-mooynw docen obecneuusams cOOPAHHYIO
MOoOeb 603MOANCHOCHIBIO ONPEOEAMb HANCATUSL HA
KHONKY - He meHee lwum,

V]amuuk ysema 0ondicen obecneyusams cOOPanuyio
MOoOenb 603MOANCHOCIIBIO ONpedeieHust Yygema
obvexma, npeonasnaven ons usmeperus RGB-
cocmasnsiowux u yposHsi 0ceeweHHOCmu, 0amuyux
osicen codeporcams He menee 12
C6EMOYYBCMBUMENLHBIX DJIEMEHMOE - He MeHee | wm,
13y mmep-mooyab domicer 0becneuueams cOOPAHHYIO
WMOoOeb 603MOANCHOCHIBIO BOCHPOU3BOOUNDb 36VK,
HOMUHATbHAS, yacmoma He menee 4Ky,
unmencusnocms He menee 80 0b- ne menee 1 wm,
Wi-Fi-mo0yns donoicen obecneuusams 603modxncrocms
noOKIOUeHUs COOPAHHBIX POOOMOMEXHUYECKUX
Wmooeneii k cemu, loT obrakam u eeb-cepsucam,
pabouee nanpscenue mooyis - 3,3B, nopmog 6oda
6b1600a MOOYIIA - He MeHee 5 - He menee [ wm,
IMunu-pene ¢ pabouum nanpsiicenuem 6 OUanazone
om 3,3 0o 5B, nompebasiemvin moxom 71mA u
MaKcuManrbHbIM KOMMYMUPYEMbLM HANPSIANCEHUEM
28B nocmosnnozo moxa/250B nepemennozo moxa,
pecypc ycmpoticmsa He meree 50 moic. nepexiodeHull|
- ne menee 1 wm;

IBxodsiuue 6 cocmag KOHCMPYKmMopa KOMHOHEHNbL
OO0JIHCHBL ObIMb COBMECTUMbL C KOHCTNPYKIMUGHBIMU
baemenmamu, a maxdice obecneuusams
6O3MONCHOCH KOHCIPYKMUBHOU, ANNapamuou u
MPOSPAMMHOL COBMECMUMOCHIU C KOMIIEKMYIOWUMU
u3 cocmasa Habopa.

\Habop ona bvicmpoeo
npOMOMuUNUpO8aHus
DAEKMPOHHBIX YCIMPOLiCME
Ha 0CHOBe OOHONIAMHO2O
KoMnvrOmepa

OOHONIAGMHbBIN KOMAbIOMED: HAuYUe,

Kapma namamu ¢ npedycmaHo8IeHHOl OnepayuoHHOl
cucmemoii: Hanuque,

010K NUMAaHUA: Haluque,

Komniexm kabeneil 051 NOOKIIOYEHUS: Haaudue

8.00

\Habop ona bvicmpoeo
npOMOMuUnUpO8aHus
DIEKMPOHHBIX yCMpoUcme
Ha ocHoge
MUKDOKOHMPOILIEPHOU
nramgpopmol co
6CmpoeHHbIM

unmepnpemamopom

IMukpoxonmponiepuas niam@opma co 6CMpoOeHHbIM
unmepnpemamopom JavaScript: nanuyue,

KOMIIeKm paduooemanell: Hauuyue,

nama pacuupenust. Haaudue

8.00
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\Habop ona bvicmpoeo
npOMOMuUNUPOSaHUs
BIEKMPOHHBIX YCMPOUCME
Ha ocHoge
IMUKDOKOHMPOILIEPHOUL
nramgopmol

\Mukpoxonmponneprasn niamgopma Arduino.
Hanuuue,

KOMRIIEKm paouooemanell u npo8ooos. Haluyue,
Waxemuas niama: Haruuue

8.00

\demonommwlil pobom
WManunyasmop ¢ Konecamu
6cenanpasnennozo
Osuoicenus

Yuebnas mooenv aemonomnoco mobunbHoeo poboma
c ManunyIamopom.

IMobunbHblil pobom donicen npedcmasiams cooot
uemblpexKoneCHYI0 NIAM@POPMY 6CEHANPABIEHHO2O0
0BUINCEHUSL.

VIeuecamenu becugemounnvie 4 wim, kamepa c yenom
0630pa 120 epadycoé ¢ 5 mn.

B cocmag komniexma 00aAHCHO BXOOUMb:
\Mexanuueckuil 3axeam uH@paKpacuwill 1asep 2-x
0Ccesotl nodsec akKymMyIsimop Koaecd
BCEHANPABIEHHO20 OBUIICEHUSL NPOSDAMMUDYEMblL
KOHMPOJIED € BOZMONCHOCHIBIO NPOSPAMMUPOBAHUSL 8
cpede brouHO-epaguiueckoco muna u 8 c600600HO
pacnpocmpansiemvix cpedax paspabomku ¢ NOMOwbO
MeKCmMoB020 S3bIKA NPOZPAMMUPOBAHUSL OAMYUK
Beyka damuux credosanus aunuu FPV pesxcum
BO3MONCHOCIb YRPABIEHUSL C MOOUTLHOO
lycmpoticmea yepes npuiodicenie npoepamMMUpo8aHus.
Ha sizvikax Python, Scratch a maxace cucmema
IMmexHuuecKo2o 3penusi 0 AMOMAMUYECKO20
0OHapysicenust U pacno3HA8ANHUS 3A0AHHBIX 0OBEKMOG
6 paboueli 30He.

\lloooepoicka RaspberryPi nanuuue

\lloooepaicka Arduino nanuuue

\lloooeparcka Micro:bit nanuuue

CMeHHbII MexaHudecKull 3aX68am, yCmaHasiusdemulii
Ha NOOBUIICHYIO NAAMpOPMY c8epXy Haudue
IMexanuueckuil 3axeam, yCmaHagIu8aembill Ha
nepeomIon Yacms NOOBUICHOU NIAmM@popMblL Haruyue
IBO3MOJICHOCIb MEHAMb UHPPAKPACHYIO NYWKY HA
Wexanuueckuil 3axeam Hanuyue

4.00

Obpa3zosamenvHbill HAOOP
0151 U3YyUeHUs MexXHON02UU
cesizu u loT

ObpazosamenvHblil HADOP NPEOHA3HAYEH OISl
U3VUEHUA OCHO8 NPUMEHEHUS TNEXHON02U
"Humeprnem geweii" u ce:a3u 6 po6omomexHuecKux
cucmemax.

\B cocmag Habopa 0odceH 6X00ums KOMNAEKm
KOHCIPYKINUBHBIX S1eMEHTNO08 U3 MeMmania Oisl
cbopku MOOenu MOOUTLHO20 POOOMA ¢ 3AX8ANMHBIM
lycmpoticmeom.

\B cocmag Habopa 0odceH 6X00ums KOMNAEKm
KOHCIPYKIMUBHBIX 2JIEMEHIN08 01 COOPKU MOOeu
«VMHO20» 30AHUS.

\Bce komnaekmyrowjue u ycmpoicmea, 6xoosuue 8
cocmaes Habopa, 00HCHBL OblMb COBMECUMbL OpYe C
Opy20M KOHCMPYKMUGHBIM, 1eKMPUYECKUM,
annapamuvim u nPOSPAMMHBIM 0OPA30M.

B cocmag Habopa 00AAHCHO 8X0OUMDb:

NPUBOO NOCMOAHHO20 MOKA ¢ OaMUUKOM NOTONCEHUS.
- e menee 2wum,

cepgonpusod 6o1bulol — He MeHee 2wm,
cepgonpusoo manvlii — He MeHee 2uim,

Kamepda - He MeHee Imm,

3.00




n/n

HaunmeHnoBanue
obopynosanus (PBIIO)

KpaTkue npuMepHble TeXHUYECKHe
xapakTtepuctuku (PBIIO)

Exununa
M3MepeHus

KonnuecTBo

npocpammupyemviii KOHMpoJiep — e meree lum,
akKymyasmop — ne menee lum,

Bapsionoe ycmpoticmeo — we menee luim.

\B cocmag Habopa 0ondicen 6Xx00ums KOMIIEKM
UHMENIEKMY AIbHBIX CEHCOPHBIX YCMPOUCMS.
\HnmennekmyanvHvle CEHCOPHbBIE YCMPOUCMEA
001DICHbL nPedcmasisime coboll yempoucmeo Ha
OCHOBE BLIYUCTUMENbHO20 MUKPOKOHMPOLLEPA U
BCTMPOEHHO20 USMEPUMETTBHOZ0 dNIeMEHMA.
\Hnmennexmyanvhvle ceHCOPHbBIE YCMPOUCMEA
00IDICHbL 00]1a0aMb BCMPOCHHBIM YUDPOBLIM U
ananoeogvim unmepghericom 0t nepedayu OAHHbLIX, d
maxaice CMpPOEHHbIM NOCIEO08AMENLHBIM
unmepgeicom 011 00veOuHerUss Opye ¢ OPYeoM 6
ceHcopuble cucmembl.

\Komniexm unmennekmyanbHuIX CeHCOPHbIX
lycmpoticme doncen codepaicams

WMoOdyb ceemoduoda — ne menee 2uim,

Wmodyns RGB ceemoouoda — ne menee 2uum,

ooy UK-0amuuka runuu — ne menee 3um,
WMOOyb 36yK06020 uziyyamens — He menee lwum,
WMOOyb UZMepeHUss meMnepamypbl U GIadNCHOCHU
oxpysrcarowetl cpedvl — He menee 1uim,

MO0y MaKmMo8ou KHONKU — He MeHee 3uim,
Mooy damuyuka oceeujennocmu — He menee lum,
WMo0yIb Oemexmopa yposHs uiyma — He meree lum,
WMOOyb UsMepenust 0asneHus OKpyjicaiouieti cpedsl —
e menee lwum,

WMoOdyb nomenyuomempa — He meHee 2um,

WMOOYIb 0amuuKa NOIONCEHUsL 8 NPOCMPANCIGE — He
Wenee lwum,

MOOyb KOHYEB020 npepvléamens — He Menee luim.
\B cocmag nabopa donicen 6xooums
npocpamMmupyembviii KOHMpoJLiep — He MeHee lum.

[ Ipoepammupyemulii KOHMPOLEP OONHCEH
0Oecneyusams 603MOANCHOCHIL NPOSPAMMUPOBAHUSL HA
s13bixe JavaScript u opeanuzayuu web-cepsepa
0Omena oannvimu uepe3 Hnmeprem.

[ Ipoepammupyemulii KOHmMPOLLEP OONIHCEH
0becneyusams 603MOACHOCTINL NOOKTIOUEHUST GHEULHUX
lyempoiicmes ¢ nomowvio unmepgeticos - GPIO,
UART, I12C, 12S, SPI, 1-wire TTL, RS-485, CAN,
\Ethernet ¢ noooepoickoti POE

\Komnnexm noneii u
copesHosamenbHbIx
bemenmos

\Komniexm noneti u cope6HOBAMENbHBIX DNIEMEHMO8
0711 NpOoBedeHUsl COPEBHOBAHULL ABNMOHOMHBIX
WMobUILHBIX POOOMOS

1.00

Yemuipéxocesoti yuebHvwill
pobom- Manunyasmop ¢
MOOYIbHBIMU CMEHHBIMU
Hacaoxkamu

Yyebnwiti pobom-manunynisimop npeouasnaver 0
0c60eHUA 0OYUAIOWUMUCA OCHO8 POOOMOMEXHUKLU,
071 N0020MOBKYU 00YHAOWUXCA K 6HEOPEHUIO U
nocredyowemy UChoIb308aHUI0 pO6OMO8 &
NPOMBIULTIEHHOM NPOU3BOOCEE.

IKonuuecmeso oceli poboma MaHunysmopa - yemwipe.
[ lepemewyerue uHCmMpymenma 6 nPoCmpancmee no
mpem 0csm OONHCHO YNPABTAMbCS UAL08bIMU
Osucamensmu. Hanpsoicenue numanus wazosvix
Osucameneli e bonee 12 B.

Cepsoosucamens uemaepmoui 0cu 00aiCeH

obecneuusamo nosopont UHcmpymenmada.

1.00
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Yeon nosopoma manunynamopa na ocnosanuu 6okpyz
sepmuxanbHoll ocu He menee 180 epadycos.

Vs onpedenenus NonodHCeHUs MaHunyiamopa npu
nosopome BOKpye 6epmMUKAILHOU OCU QOIIHCEH
UCNONbL308AMBCS IHKOOED.

Yeon nosopoma 3aonezo naewa manunyiamopa ne
wmenee 90 epadycos.

Yeon nosopoma nepeonezo nieva manunyniamopa ue
wenee 100 epadycos.

Vs onpedenienust NOLONCEHUs 3a0He20 U NepeoHe2o
ey MaHunyIAmopa OOAHCeH UCNONb308AMbCA
leupockon.

Yeon nosopoma no uemsepmotii ocu ne menee 180
lepadycos.

V]onocHa Obims 803MOACHOCHL OCHAWEHUSA CMEHHbIMU
Hacaokamu (Hanpumep, deprcameb KapaHoaula uiu
pnomacmepa, npucocka c cepgoosucamenem,
lMexanuueckoe 3axeamnoe yCmpoucmeo ¢
cepsodsuzamenem, yCmpoucmeo 0isi IA3ePHOl
lepasuposku unu ycmpoticmso onst 3D-neuamu).
IMunumanvras KOMnIEKmMayusi CMEHHbLMU
Hacaokamu.: NHeeMamu4ecKuil 3axeam (NPucocka),
Wexanuueckuil 3axeam, Hacaoka depacamenb Os
Kapanoaula/mapkepa/pyuKu, Hacaoka nepexoOHUK OJis
KpenneHus COMeCmumblX KOHCIMPYKMUBHbIX Oemaneti
U KOHCMPYKYUTL, HACAOKA 1A3ePHOU 2PABUPOSKLU,
Hacaoka 3D-newamu (0ns pabomul ¢ niacmuxom PLA
c ouamempom numu 1,75 mm).

V]onocen bbimob ocHaujer cepgonpugooom st
MHeeMAMUYECKO20 U MEXAHUYECKO20 3aX8AMO8,
0becneuusarowuMm epanjeHue 3axeaieHHo20 00veKma
60 8peMs nepemelyeruss, NOBOPOM nepemeniaemozo
06vexma 60Kpye 6epMUKANLHOU OCU.

Vs obecneyenuss hyHKYUOHUPOBAHUSL
MHeeMAMUYEeCKo20 3aX8ama O0IHceH ObIMb OCHAWEH
BCTPOEHHOU 8 KOPNYC MAHUNYIAMOPA NOMNO.
V]onocna Obimb 803MOACHOCTIG NOOKIIOYEHUSL
OONOTHUMENbHBIX YCMPOUCME (Hanpumep,
mpancnopmepa, peavca 015 nepemeiyerus pooboma,
nYIbIMa YNpasneHus muna 0OMHCoUCTmuK, Kamepul
WMauWuHHO20 3peHUs, ONMUYECK020 OAMYuKd, Mooy
becnpogooHo2o docmyna,).

\IPobom-manunynamop 00diceH obecneuusams
nepemeuyenue Hacaoku 8 NPOCMPAHCMBe, AKMUBAYUTO
HACAOKU, 803MONMCHOCTIG NONYUEHUS, CUSHATIO8 0N
Kamepbl U OAMUUK08, B03MOHCHOCHIb YNPABTEHUS.
OONOTHUMENbHLIMU Y CIMPOUCIEAMU.

\Mamepuan kopnyca — anioMuHuli.

VIuamemp pabouetl 301bl (be3 yuema HA8eCHO20
UHCMPYMEeHma u yemsepmoti ocu) He meree 350 ymm.
\Unmepdgheiic nooxmouenusi — USB.

VIonocen umems 603MOACHOCTb ABTMOHOMHOU pAbOmbl
U BHEUIHE20 YNPABTICHUS.

Vs 6Hewne2o ynpaenenus 00axiceH Oblmb
npedycmompen nyivm, HOOKIHUAeMblil K pobomy no
Bluetooth.

Ynpaensrowuii konmponnep donicen 6vimo

coemecmum co cpedoui Arduino.
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Ynpasnsaowuii koumponnep coemecmum co cpedoi
npoepammuposanus Scratch u A36ikom
npoepammuposanus C.

VIonowcen obecneuusams nogopom no nepebim mpem
0CAM 8 3A0AHHBILL Y20 U HA 3A0AHHBLIL Y20, NOBOPOM
no yemeepmou ocu Ha 300aHKbIU Y201, 08UdICEHUE 8
Koopounamul X, Y, Z, nepemewenue Ha 3a0antoe
paccmosinue no koopounamam X, Y, Z, nepedayy
OAHHBIX O MEKYUeM NOTOICEHUU Y2108, nepeoayy
OAHHBIX 0 MEKYUUX KOOPOUHAMAX UHCIMPYMEHMA.
VIonoicen noodepaicusams nepemeujeHue 8
0eKapmMoBbIX KOOPOUHAMAX U Y2Iax HO8OPOma ocell, ¢
BaOaHHOU CKOPOCMbBIO U YCKOPEHUEM.

Tunel nepemewyenuli 8 0eKAPMOBbIX KOOPOUHAMAX
08UICEHUE NO MPAEKMOPUL, O8UNCEHUE NO NPIMOU
Wedtcoy 08yms moukamu, nepenpuicusanue u3 mouku u
mouky (nepenoc 06vekma,).

\Kopnyc donoicen Obims 6 3auuyyeHHOM UCHOTHEHUe
(knacca ne nuxce IP20).

\Komnnexm ona uzyuenus
onepayuonHHwIx cucmem
peanvHo2o epemenu u
cucmem ynpaenenus
(A8MOHOMHBIX MOOUTLHBIX
pobomos

\Komnaexm 051 pazpabomxu u usyduenusi Mmooeneu
NpOPAMMUPYEMBIX ABMOHOMHBIX MOOUTLHBIX
pobomos.

Yuebnwuii komnaexm dondicen no3eonams
pazpabamuvleams O104HO-MOOYILHYIO KOHCIPYKYUIO
WobunbHo20 poboma.

1B cocmag MobunbHo20 po6oma OONIHCHO 6XO0UND:

[ Ipueoo sedywux xonec - He MeHee 2uim.

[ Ipueoo Oonoicen npedcmagnams cobou
DIEKMPOMEXaHUecKyI0 cOOPKY Ha OCHOge 0gueamens
MOCTNOAHHO20 TOKA, PeOYKmopa, 0amuuxa
MONIOJHCEHUA 8ANA U BCMPOEHHOU CUCTEMbL
ynpasnenus.

Cucmema ynpasienus npueood 00a*CHA
0becneuusams 803MONCHOCb 00bEOUHEHUSA
MPUBOO0E € NOMOUBIO NOCTEO0BAMENLHOO
unmepetica, 803MOHCHOCTG 3A0AHUA NAPAMEMPO8
KOHMYPOS8 YNpasieHus, ynpasieHue epaijeHuem
MpUB0Oa NO CKOPOCML U NOAOHCEHUIO, KOHIMPOTIb
HazpysKu.

[ Ipocpammupyemblii KOHmMpoiep - e MeHee luim.

[ Ipoecpammupyembiti KOHMpPOLLEp O0NHCeH 001adams
unmepgpeticamu - USB, UART, TTL, RS485, CAN ons
KOMMYHUKAYUYU ¢ NOOKTIOYAEMBIMU GHEUHUMU
yempoticmeamu, a maxace yugposvimu u
aHano2oebLIMU ROPMAMU 8600a/8b16004.
OOHONIAMHBIN MUKDOKOMNbIOMED - He MeHee lwim.
OOHONIAMHBIN MUKDOKOMNBbIOMED O0AHCEH
mpedcmasnams coboil yempoucmeo ¢ apxXumexmypou
wuxponpoyeccopa ARM, dondicen odradams ne menee
2 gbruuCIUMENbHLIMU AOPAMU C MAKMOBOU YACMOMOT
e menee 11Ty.

VlazepHulii ckanupyowuii OaibHomep - He MeHee
Lwm.

VlazepHulii ckanupyowuii OaibHomep 00AHCeH
0becneyusams Ouanazon usmeperust 0arbHoCmu 00
06bexmoe He Menee 2.5 MEmpos u CeKmop
ckanupoganusl ne meree 360 yenogvix epadycos.

V]amuux aunuu — ne menee 3 wm. [Jlamuux 0ondicen

1.00
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0becneyusams 0emexmuposanue IUHUYU Ha
KoHmpacmuom ghone u nepedasams OaHHbvlE 8
npoSPaAMMUPYEMbBIL KOHMPOJLIED O ee HATUYUU NymeM
nepeoauu ananoe08020 CUSHANA UL YUPPOBO2O
cueHana, 1bo nymem nepedadu yughposo2o nakema
OaHHbIX.

V[amuuxa yeema — ne menee 1 wm. /lamuux 0ondxcen
paziuuamo yeemogol OMmmeHoOK pacnoi0HNCeHHO20
psioom ¢ Hum obwvekma 6 RGB nomayuu u
obecnewusams nepedauy OAHHLIX 6
npocpamMmupyembvili KOHMpPOJLIEpP O 3HAYEHUU
KaACO020 YBEmMo6020 KaHaIA 6 8Ude Yuhpoeozo
naxkema OAHHbIX.

WMaccue UK-0amuukos - ne menee luim. Maccue UK-
0amuuxose 001x#cer Oblmb NPEOHA3HAYEeH 0I5l
omcaescusanst TUHUY O O8UNCEHUSL MOOUTLHOO
poboma. Maccue dondicen cooepaicams ne menee OULM
IK-0amuuko8, pacnoioiceHuvix Ha 0OHOU TUHUU.
Cucmema mexHu4ecKo2o 3penust - He metee lum.
Cucmema mexHu4ecko2o 3penust 0oaicen 001a0anms
COBMECTNUMOCIBIO C PAIUYHBIMU
MpOSPAMMUPYEMBIMU KOHMPOJIEPAMU C NOMOUWBIO
unmepgpeticos - TTL, UART, 12C, SPI, Ethernet.
Cucmema mexHu4ecKo20 3peHust 00INCHA
0becneyusams 603MONCHOCTG UZYYEHUSL OCHO8
MpUMeHeHUst ACOPUMMO8 MAUUHHO20 0OYYeHUsl U
Hacmpotiku napamempos netipocemetl. Cucmema
IMEeXHUYeCK020 3peHUst O0INCHA 0becneuusans
hyHKyuoHan pacno3naeanus paziuiHbIx
leeomempuyeckux 06veKmos no Habopy NPUHAKOS,
pacnosnasanus epaghuieckux maprepos muna Aruco
U Op, PACRO3HABAHUSL MACCUBOS TUHUL U DTIEMEHNO8
00POIACHBIX ZHAKOB U PAZMEMKLU.

Cucmema ynpagienust MOOUILHO20 poOOMA OOIHCHA
nO360151Mb OCYWECMBISIMb AHANU3 OKPYICAIOUell
0OCcmanoeKku 6 npoyecce OBUNCEHUSL MOOUTLHOO
poboma u OuHaAMUYECKOM UZMEHEeHUL OKPYICAlowell
0OCmMano6KU, OCyuecmeisims GOpPMUPOSaHUe Kapnivl
lloxanvHol 06CcManosKU 8OKpy2 poboma u
loxkanuzayusi No0dceHUss poboma Ha Kkapme,
nocmpoenue 2100abHOU Kapmbl OKPYHCAIOUWE20
npocmpancmea. Cucmema ynpasienus MOOUIbHO20
poboma 001dICHA NO36OISIMb OCYUWECMEISIMb AHANU3
naHa/kapmol OKPYcaouezo npoCcCmpancmaa,
0OHapysicenue OKpyAHCcarouux 00beKmos, d6IMoHOMHOE
nIaHUposaHue Mapupyma u 06ve30a CMmamuiecKux u
Ounamuyeckux npenamcmeutl. Cucmema ynpasienus
WMobuILHO20 poboma dovicHa obecneuusams
6O3MONCHOCI PAZMEMKY KAPMbL OKPYIHCAIOUe20
MPOCMPAHCMBA HA 30HbL C PAZTUYHBIMU NPUSHAKAMU,
Badasaemvimu nonv3osamenem (30Hvl 3anpema 0Jis
08udICEHUA, O2paHuyenus ckopocmu u m.n.). Cucmema
ynpaesnenus MobuibH020 pobomMa O0NHCHA
0becneuusams 603MOACHOCHIb 3A0AHUSL MOYEK U 30H
Ha Kapme OKpyJcaroue2o npocmpancmea st
aemonomHo2o nepemewjerus medicoy Humu. Cucmema
ynpaenenus MoOUILHO20 pOOOMA , BKIIOUAIOWAS 8

cebst noc)cucmeMbl, maxkue Kak - cucmema ynpaejerusi
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OgudiceHuem poboma, cucmema coopa u 06pabomxu
ceHcopnoll ungopmayuu, cucmema ROCMpPOeHUs.
Kapmbl OKpydHcaroue2o npoCmpancmea u cucmema
Hasueayuu, 00IXHCHA ObIMb Peanru306ana Ha basze
NPOSPAMMUPYEMO20 KOHMPOILIEPA U OOHONIAMHOO0
MUKpOKOMIbIOMEPA, a MaKaice YyCMpoUucms,
BX00AUUX 8 COCMAB KOMNIEKMAL.

B cocmag komniexma 00aAHCHO 6X00UMb
npoepammmoe obecneuenue 0 NPOSPaAMMUPOBAHUSL 8
mexcmosom pedaxmope Ha nooobuu Arduino IDE,
NPOSPAMMUPOBAHUY C NOMOWBIO CKPUNIMOB HA 3bIKE
\Python, paspabomku cucmem ynpasieHust Ha 0CHO8e
IROS. Tax sice 6 cocmas KoMnieKm 00ANCHA 6X00UMb
GUPMY AIbHASL MOOETb MOOUIbHO20 POOOMA 6
BUPTIYATLHOM OKPYICEHUU OISl MOOEAUPOBAHUS
aneopummos cucmem YnpageHus ¢ NOMOubIO
lepaguueckoii cpedol.

Ob6pazosamenvhblii HADOP
0115 U3yueHus
MHO2OKOMNOHEHMHBIX
pobomomexHueckux
cucmem u

MAHUNY TAYUOHHBIX
pobomos

Obpazosamenvhbill HAOOP V0NNHCEH DbIMb
npeoHasnauen 0as u3yueHus pooomomexHu4ecKux
mexHono2utl, OCHO8 UHQOPMAYUOHHBIX TNEXHOIO2UT U
MexXHONO2UlE NPOMBILUTEHHOU A8MOMAMU3AYUU,
makotce mexHoa02ull RPOTMOMURUPOBAHUS U
a0oumueH020 Npou3800Cmaa.

B cocmaes Habopa 00ax4CHbL 6X00UMb
KOMRIeKmylowue u ycmpoticmea, oonaoaroujue
KOHCMPYKMUGHOU, annapamuo u npozpammHou
coemecmumocmnio opye ¢ Opy2om.

1) Komnnekm KOHCMPYKMUGHBIX DJIEMEHMOE U3
Wemanna u niacmuxa 01 cOOpKu mooenetl
WMaHunyIayUuOHHBIX POOOMOE C Y2080 KUHEMAMUKOL,
nrockonapannenvHoll kunemamuxot, Delta-
KUHEMAaMUKOLL.

2) Unmennexmyanvuwlil cep8oMOOYib C
UHTeZPUPOBAHHOU CUCTNEMOTL YNPABTIeHUA - He MeHee
7wm. Cepeomooyib doicer 061a0ams
UHTeSPUPOBAHHOU CUCEMOUL YNPAaBTIeH U,
0becneuusaroweli 0OpamuyIo c6:a3b iU KOHMPOb
napamempos - noaoxHceHue 8ad, CKOpoCmb
BpalenUs, Haspy3Ka NPUeoodd, a maxice
0becneyusarouyeti 603MONCHOCHb NOCAE008aMENbHO20
nooktoYerUs Opye ¢ Opy2oM U YNpaeieHUs:
cepBOMOOYIAMU NO NOCAEO08AMENTLHOMY
n0IYO0YNIeKCHOMY ACUHXPOHHOMY unmepgelicy.

3) Pobomomexnuueckuii KOHMpoJiep,
npedcmasnaowuil cobol MoOyIbHOe YCMPOUCmSo,
srIIOUaIOWee 8 ceOsi OOHONAAMHBLIL
WMuKpoKomnviomep 05t BLINOTHEHUS CLONCHBIX
BLIUUCTUMENIbHBIX Onepayull, nepugheputinbiil
KOHmMpOJIEp 05t YNPAGIEeHUs BHeUHUMIL
lyempoticmeamu u nAGmy pacuiupenus o
MOOKIIOYEHUs BHEUHUX YCIPOUCM.

IModyu pobomomexnuueckoeo KOHmMpoaIepa
0019CHBL 001A0aMb 0OHOBPEMEHHOU
KOHCMPYKIMUBHOLL, ANNAPAMHOU U NPOSPAMMHOU
COBMECMUMOCTbIO OpYe C OPY2OM.
\PobomomexnuyecKkuli KOHmMpoLiep O0NHCeH

()OSJZQWIGOPﬂmb MexXHu4YecKum xapakmepucmuxkam.

6.00




n/n

HaunmeHnoBanue
obopynosanus (PBIIO)

KpaTkue npuMepHble TeXHUYECKHe
xapakTtepuctuku (PBIIO)

Exununa
M3MepeHus

KonnuecTBo

KO.J1-60 s10€p 6CIMPOEHHO020 MUKPOKOMNbIOMeEPA - He
Wmenee 4,

maxmosas wacmoma siopa - ve mernee 1,2 I'Ty,
06vem O3V - ne menee 512 Mo,

nanuuue unmepgpeticos - SPI, 12C, 1-wire TTL, UART,
PWM,

yugposvie - ne menee 16 wm u anano2o6vie NOpmol -
He Menee 8 wm 015l NOOKNIOYEeHUs BHEUHUX
lycmpoticme,

6cmpoennblil MUKpo@oH, a maxice WiFi unu
\Bluetooth ons KOMMYHUKAYUU CO 6HEWHUMU
lycmpoticmeamu.

\PobomomexHuuecKuli KOHmpoep 00aHceH
0becneuusams 803MONCHOCb NPOSPAMMUPOBAHUS C
nomowwio cpedcms szvikos C/C++, Python u
c60600H0 pacnpocmpansiemoti cpeovt Arduino IDE, a
maxkotce ynpasnenus Mooeaamu pobomomexHueckux
cucmem ¢ nomowwio cpeovt ROS.

4) Ilpoepammupyemvlii Konmpoanep - He meHee 1uim.
U Ipocpammupyemvlii KOHMPOLEP OONHCEH
npedcmasisims o601 BbIYUCTUMENbHBIN MOOY b,
obnadarowum yudposvimu nopmamu - He menee 8 wim
U AHAN0208bIMU NOpMAaMU - He Menee 16 wim,
unmepgeiicamu UART, I2C,SPI, TTL, a makoice
Wodynem becnpoeoonoti ceszu muna Bluetooth wiu
WiFi ona cozoanus annapammo-npocpammHuix
pewenuti u ""ymuvix/cmapm""-ycmpoticme 0t
paspabomiu pewenuii ""Unmepnem gewei"".

5) [Inama pacwiuperus npospammupyemozo
Koumponiepa — ne menee lwim. Ilnama pacuupenus
0012CHA 0DecneuU8ams 803MOHCHOCTL NOOKIIOYEHUSL
VHUBEPCATLHOZO 8bIUUCTUMETLHOZO MOOYIIA K Cemu
nocpedcmeom unmepgpetica Ethernet. [lnama
pacuupenus 00dICHa 061a0ams HOPMAMU 66004-
6b1600a 07151 NOOKIOYEHUsL YUPPOBLIX U AHALO20BbIX
lyempoticme — ne menee 40 wm, unmepetic SPI u
BO3MONHCHOCTBIO NOOKTIOUEHUA GHEUH el Kapmbl
namamu.

6) MoOynb mexnuuecko2o 3penus, npeocmasiaiouuil
co601L ycmpouicmeo Ha 6a3e blMUCTUMENLHO2O
WMUKDOKOHMPOAEpa U UHMeSpUpPoBaHHO Kamepbl,
0becneuusarowee pacno3Hasanue nPOCmetiuiux
13006pasiceHuli Ha ModyJe 3a cuem coOCMBEHHbIX
BLIYUCTUMENBHBIX 803MONMCHOCTEN - He Menee [uim;
IMoOy b mexHuuecko2o 3peHus 00axHceH
0becneuusams 803MONCHOCb KOMMYHUKAYUU C
AHANO2UUHBIMU MOOYIAMU NOCPEOCMEOM WIUHBL HA
baze nociedosamenvbHo2o unmepdgetica c yevro
OanvHetiuleli nepedadu pe3yibmamos usmepeHul
lepynnbl MOOyIell Ha YRPAGIAIowee 8blHUCTUMETbHOEe
lycmpoticmeo, nookarouernHoe Kk dannotl wune. Mooy
MexHuuecKo2o 3penus 00aHceH obecneuusams
BOZMOCHOCTL OCYWECMEIANb HACMPOUKY MO0V
MEXHUYEeCK020 3peHUs - HACMPOUKY SKCHOZUYULU,
bananca 6e1020, YEEMOPAHOCHHBIX COCMABIAIOUUX,
nowaou ooHapyscusaemMol 0oiacmu u300paNceHus,
oKpyenocmu obHapysicugaemou obaacmu

u3o6pa9fceH U, noJjlodHCceHue 06Hapy9fcu6aeM blX




n/n

HaunmeHnoBanue
obopynosanus (PBIIO)

KpaTkue npuMepHble TeXHUYECKHe
xapakTtepuctuku (PBIIO)

Exununa
M3MepeHus

KonnuecTBo

obracmeti omuocumenvHo opye opyea. Mooy
mexHu4ecKo2o 3peHus 0oaicer 0becneuusams
BO3MONCHOCHIL HACMPOUKU HA OOHOBPEMEHHOE
oOHapysicenue ne menee 10 paznuunvix 0OUHOUHBIX
00Bexmos 6 cekmope 0030pa, 1ubo He MeHee 5
cocmasHbix 00beKmos, COCMoAWUX U3 He meree 3
paznuunsix epaguieckux npumumueos. Mooy
mexHuuecko2o 3penus doaicen 0o1a0ams
scmpoennvimu unmepgpeiicamu — USB, UART, 1-wire
TTL, 12C, SPI 015t KoMMyHUKQYUU CO BHEWHUMU
NOOKIIOYAEMbIMU YCIPOUICTNBAMU.

7) B cocmas nabopa 0onxchbl 6x00ums yugposule
UHpOPMAYUOHHO-CEHCOPHbIE MOOYU,
npedcmasnsiowue coboil ycmpovcmea Ha baze

npocpamMmupyemo20 KOHmMpOoIIepa u U3MepumenbHo20

bremenma.
(L ugpposoii modynb dondicern 0bIadamv 6CMpOCHHLIM
WMUKPOKOHMPOLTEpOM (MAKMosas yacmoma - He
wmenee 16 My, wiuna oanuvix — ne menee 8 Koaiim),
unmepgeicamu 0isi NOOKIOYEHUSI K GHEULHUM
yempoticmseam: yugposuie u anaio2osvie nopmol, -
wire TTL, pazvem muna RJ. [{ughposoii modyie
0o1HCceH 06ecneyusams 603MOHNCHOCY
KOMMYHUKAYUYU C AHATOSUYHBIMU MOOYIAMU
nocpedcmeom wunsl Ha 6ase nocied08amenbHO20
unmepdetica c yenvio oanvHellulel nepedayu
pe3yavmamos usmepenuii epynnvl MooyJiell Ha
ynpasnaouee BbIMUCTUMETbHOE YCIPOUICME0,
nooKII0uenHoe K OAHHOU WUHE.

B cocmag nHabopa 00MHCHO 6X00UMb:

Yupposol MoOYIb MAKMOBOU KHONKU — He MeHee
Swm,

yupposotl Modynb céemoouoda — ne meree Juim,
YUpPOBOT MOOYTb KOHYEBO2O NPepbI8Amen — He
Wmenee 3wum,

yupposotl Mooyib damyuka yeema — ne menee luim,
yupposotl Mmooy RGB ceemoouooa — ne menee
Lwm.

8) B cocmag nHabopa 0omiCHbl 6X00UMb 1eMeHMbl
07151 COOPKU 8AKYYMHOO 3aX8aMA: 8AKYYMHAA
npucocka — He MeHee lwim, 21eKMpPoMAacHUMHbIL
KAanau — He MeHee luim, 8aKyyMHbIll HACOC — He
Wenee lwum.

9) B cocmag Habopa 0ondicer 6x00ums yueOHblil
KOMRIeKm, 8KIOYArOwull 8 cebs yuebHoe nocooue,
HabOp OUOIUOMEK MPEXMEPHBIX INEMEHMO8 0I5l
MPOMOMUNUPOBAHUSA MOOENEU MAHUNYIAYUOHHBIX
[pobomos, a maxaice npoepammuoe obecneyerue 0is
pabomul ¢ Habopom.

[ Ipoecpammtoe obecneyerue 00IHCHO 0becneuusams
mpexmepHyIo U3YAIUZAYUIO MOOe
Wanunyiayuorno2o poboma (¢ yenosot,
niocKonapannenvbHol 1 0e1bma-KUHeMamuKotl) 8
npoyecce pabomvl, 0becneuugans NOCMpoeHue
NPOCMPaHCMEEHHOU MPAeKMOPUL OBUNCEHUSL
LUCHOTHUMENILHO20 MEXAHUSMA MAHUNYIAYUOHHO20
poboma, 603MOACHOCTb 3A0AHUSL

nociedosamenbHocmu mouex 07 NPOXOAHCOEHUs!
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uepes HUX UCNOTHUNENbHO20 MEXAHUZMA
WManunyiayuonno2o poboma.

[ Ipoecpammuoe obecneuenue Q0NNHCHO
(DYHKYUOHUPOBAMY, KAK 6 OMOCIbHOCIU 6 8Ude
Cpeobl MOOEUPOBAHUSL, MAK U 8 PEdCUME
WMoHUmMOpUHea 6 peanbHOM 8peMeHU NPU NOOKIIOYEHUU
WMoOenu ManunyIsmopa nocpeocmeom
pobomomexHuuecko20 KOHmpoiepd.

[ Ipoepammuoe obecneuenue 00IIHCHO 0becneuusams
BO3MONCHOCHIL NOCMPOEHUSL 2PAPDUKOE 3A0AHHBIX U
mexyuux 0600ujeHHbIX KOOPOUHAM
WManunyisyuonno2o poboma, epagukoe sHaveHu
ckopocmell U YCKOpeHUsl, 2PapuKo8 pacuemHoix
BHAueHull Hacpy3Ku.

IIpozpammmnoe obecneuenue OONHCHO NO3BOAMb
Badasamuv NOCIe008AMENLHOCHIb NEPEOGUNCEHULI
Manunyismopa nocpeocmsom Habopa KOMAaHo 6
b10uHO-2papuueckom unmepetice.

Yuebnoe nocobue donxcro cooepoicames mamepuaivl
no paspabomre mpexmepuvix mooenell MOOUIbHbIX
POOOMOB, MAHUNYIAYUOHHBIX POOOMOEG C PAZTUUHLIMU
munamu KuHemamuxu (yenoeas KUHeMamuxd, niocKo-
napannenvbras KUHeMamukd, 0elbma-KUHeMamuxd,
ISCARA unu pviuadxicnas Kunemamuxa, naamgopma
Cmioapma u m.n.), UHCMpyKyuu no npoeKmupo8anuio
PO6OMOB, UHCIMPYKYUU U MEMOOUKU OCYUeCMENCHUS
UHIICEHEPHBIX PACUENO8 NPU NPOEKMUPOSaAHUU
(pacuemvl Ha2Py3KU U MOMEHMO, PACHEm MOWHOCMU
npu60008s, paciem napamempos KUHeMamuky u m.n.),
uUHCMpPYKYUU NO paspabomie cucmem ynpasieHus u
NpPOSPAMMHO20 0becneyenus Oist YRpaeieHus.
pobomamu, uHCmMpyKyuy U Memoouky no pazpabomke
cucmem ynpagienus ¢ 1eMeHmMamu UCKYyCCMGEEHHO20
unmeneKkma u MauunHo20 00y4eHuUsl.

Obpa3zosamenvHbill HAOOP
10 31eKMpPOHUKeE,
DaeKmpoMexaHuKe u
WMuUKponpoyeccopHoll
mexHuxe

\Habop donicen bbimv npednasnauen st NPOGeOeHUst
VueOHbIX 3aHAMUIL N0 U3YHEHUIO OCHO8 MEXANPOHUKU
U pOOOMOMEXHUKY, NPAKMUHECKO20 NPUMEHEHU
0A308bIX 21EMEHMO8 INEKINPOHUKU U CXEMOMEXHUKLU,
a maxkotce Haubonee pacnpocmpaneHHOU d1eMeHmHOuU
0a3bl U OCHOBHBIX MEXHUYECKUX PelueHuUl,
MpUMEHAEMBIX NPU NPOEKINUPOSAHUU U
MPOMOMUNUPOBAHUY PATUYHBIX UHHCEHEPHDIX,
KubepHemu1eckux u 6Cmpaueaemvix CUCTEM.

\B cocmag Habopa 001xCHbL 8X00UMb
KoMRnIeKmylowue u ycmpoticmsa, obnaoaroujue
KOHCMPYKIMUBHO, 3J1eKMPU4ecKoll, annapamHoil u
MPOCPAMMHOU COBMECTNUMOCTBIO OpYe C OPY2OM.

\B cocmag Habopa 0odceH 6X00ums KOMNAEKM
KOHCIPYKINUGHBIX 1eMEHNO08 U3 MeMaiia Ois
COOpPKU MaKema MAHUNYIAYUOHHO20 poboma u
KOMNIEKIN MEMANIUYECKUX KOHCIPYKINUBHBIX
biemenmog 011 cOOpKU MaKema MoOUIbHO20 poboma.
B cocmag Habopa 00a4CHBL 6X00UMb NPUB0Oa
PA3IUYHOLO MUNA: MOMOPYL C UHIMESPUPOBAHHBIM UNLU
GHEUHUM OAINYUKOM NOJLOJCEHUs — He MeHee 2uim,
cepgonpusod 601bulol — He MeHee 4um, cep8onpugoo
Wanwlil — He menee 2uim, npuood ¢ BO3MOICHOCBIO

NpAasIeHUsl 8 Wa2c060M pedxcume — He MeHee 2wm.

6.00
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B cocmag Habopa 00aAHCHBL 6X00UMb dIeMeHMbL 015
COOpKU 8AKYYMHO20 3AX6AMA; 6AKYYMHAS NPUCOCKA —
He menee luim, d1eKMPOMASHUMHBLI KIANAH — He
Wenee lwm, eaxyymHuiil Hacoc — He Menee lwim.

B cocmag Habopa 00miCHA BXOOUMb INeMEHMHASL
baza Ost NPOMOMUNUPOBAHUSL: NAAMA OJis
Oecnaeyno2o NPOMOMUNUPOBAHUA, KOMNIEKM
NPOB000S PasIUUHO20 MUNA U ONUHBL, KOMNIEKM
pe3uUcmopos, KOMNLEeKm c6emoouoos,
cemuceemenmublil uHOuKamop, oucniei JKK-muna,
KHONKU — He MeHee Suim, NOMeHyuomMempsl — He
Wmenee 3wum, ungpaxpachoiil damuux - He menee 3wm,
VIbmpazeykosol 0amuux - He Menee 3uim, 0amuux
memnepamypol - He menee lwim, oamuux
oceewennocmu - ne menee lum, mooyne Bluetooth —
He menee luim, mooyne UK-npuemnuxa — He menee
[wm, modyne UK-nepedamuuxa 6 6ude KHONOUHO20
nynema ynpaenenust — luim, akkymysimop — He MeHee
lwm, 3apsonoe ycmpoiicmeo — ne menee lwim.

B cocmae Habopa 0oadicer 6Xx00ums Myabmudamuux
07151 UsMepeHUs meMnepamypbl U 61a4CHOCIU
oxpyorcarougetl cpedvl — He menee uim.
IMynbmuoamuux 0onicer 061a0ams 6CMPOCHHIM
MUKPOKOHMPOILEPOM (MAKMOBAs YACMOmd - He
wmenee 16 My, wiuna oanuvix — He menee 8 Koaiim),
unmepdgheticamu 015 NOOKIIOYEHUS K BHEUHUM
yempoticmeam: yugposvie u anaiozosvie nopmol, 1-
wire TTL, pazvem muna RJ.

\B cocmag nabopa doaicen 6xo0ums KOMNAEKM
VHUBEPCATLHBIX BIHUCTUMENLHBIX MOOYEl,
npedcmasnaowux coboii 6a3o8ylo naamy, niamy
pacuupenus 0nia cemesozo 83auMO0eticCmeus u nianty
noOKIIOYeHUs CUN0B0U Ha2pY3KU. Bxodawue 6
KOMRIEKm YCMPOUCmea 00JHCHbl 001a0ambs
00HOBPEeMEHHOU KOHCIPYKMUBHOL, 3JIeKIMpUiecKol,
annapamuou 1 nPoSPAMMHOL COBMECMUMOCTBIO Opy2
c Opyzom.

\bazosas naama yHUGepcantbHO20 8bI4UCIUMENLHOSO
WMo0ya 00NHCHA npedcmasiams coooll
npozpammupyemulii Konmpoaiep 8 cpede Arduino IDE
WU AHATOSUYHBIX C80000HO PACNPOCTNPAHACMYIX
cpedax paspabomxu. basosaa niama dondxcua
0bna0ams 6cmpoennviMu unmepgeticamu 0
MOOKMIOUEHUS YUPPOBBIX U AHATIO208bIX YCHIPOUCE,
scmpoennvimu unmepgeticamu USB, UART, 12C, SPI,
1-wire TTL, Bluetooth, WiFi.

[ Inama pacuiupenus 001X4CHA 0becneuueams
BO3MONHCHOCHIL NOOKTIOYEHUS YHUBEPCATbHOSO
BLIYUCTUMENLHO2O MOOYJIA K Cenmil HOCPeOCBoM
unmepgetica Ethernet. [Inama pacuwupenus 0oaxcHa
001a0ams nopmamu 8600a-661600a 0Ji NOOKIHOUEHUS
YUPDPOBLIX U AHALO208bIX YCMpOlicme, unmepghetic
SPI © 603M02CHOCMBIO NOOKIIOYEHUST 6HEULHEel KAPb
namsamu.

Inama pacuuperus 0151 NOOKIIOUEHUsS CULOBOT
Hazpy3Ku 00NHCHA 06eCneyusanms 603MONCHOCIb

NpAMO20 NOOKAIOUEHUsS. BHEWHEU CUN0BOU HASPY3KU, d
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maxoice pezynupyemotl Hazpysku nocpedcmeom PWM
unmepgetica.

IB cocmas Habopa 0ondicen 6xo0ums
npoepammupyemolii KOHMPOLLep, 06echeuUusarowull
6O3MOJICHOCTIb OCYWeCMEIAMb PA3PAbOmKY
NPOSPAMMHO2O KOO, UCHOAb3YS UHCTNPYMEHMAaPUIL
cped paspabomxu Arduino IDE u Mongoose OS u
136106 npocpammuposanus C\C++, JavaScript.

[ Ipoecpammupyembiti KORMPOALEP QOHCEH 00AA0amb

nopmamu 0Jist NOOKIIOUEHUs. YUDPOBHIX U AHALO20BbIX

yempoticms, 8CMpoeHHbIMU NPOSPAMMUPYEMBIMU
KHONKAMU U INEKMPOMEXAHULECKUMU MOOYAMU OJis
opeanuzayuy cucmemsl pyyHo20 Ynpasnenus,
6CPOEHHBIMU NPOSPAMMUPYEMBIMU CEEMOOU00aMU
0/11 UHOUKAYUU PAbOUe20 pedcuma, 6CMpOeHHbIMU
unmepcpeiicamu USB, USART, 12C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi.

B cocmag nabopa 0oicen 6xo0ums Mooyib
MexHUYecKo2o 3penus, npeocmasiAowuLl coooll
BLIYUCTUMENBHOE YCHPOUCIBO CO 8CHIPOCHHbIM
Wuxponpoyeccopom (kon-60 adep - He menee 4uum,
uacmoma siopa ne menee 1.2 I'Ty, o6vem O3Y - ne
Wmenee 512M6, 06vem 6cmpoenHoi namsamu - He
Wmenee 816), unmeepuposannoil Kamepou
(MakcumanvHoe paspewienue 8UOeOnomoxa,
nepedasaemozo no unmepgpeticy USB - ne menee
2592x1944 e0.) u onmuyeckoii cucmemou.

IMoOynb mexnuueckozo 3penust 0ouicer 061a0ams
cosMeCmUMOCmbIO ¢ PATUYHLIMU
npoepamMmupyemMuimu KOHmMpOoIIepamu ¢ NOMoubio
unmepceticos - 1-wire TTL, UART, 12C, SPI,
Ethernet.

IMo0yne mexHuuecko2o 3penus 0oaHCceH
0becneuusamy 8bINOIHEHUe BCeX USMEPEHUN U
GbIUUCTIeHULl NOCPeOCB8OM COOCMBEHHbIX
BLIYUCTUMENBHBIX 803MONCHOCTHEL 8CIPOEHHO20
Wuxkponpoyeccopa.

IMo0Oynb mexnuuecko2o 3penus 0oadxceH obnadamo
BO3MONHCHOCTBIO KOMMYHUKAYUU C AHATOUHHBIMU
WMooyamu nocpedcmeom wuHsl Ha base
nocredosamenvHozo unmepgeiica ¢ yeavro
OanvHetiuleli nepedadu pe3yibmamos usmepenull
lepynnsl MOOyell Ha YRPABIAIowee 8bl4UCTUMENbHOE
lycmpoticmeo, nooKat0YeHHoe K OaHHOU ULUHe.
IMoOy b mexHuuecko2o 3peHus 00axHceH
0becneuusames HACMPOUKU PeHCUMO8 pabombl -
HacmpouKy saxcno3uyuu, bananca 6enoeo,
Y6EMOPAZHOCMHBIX COCABTAIOWUX, NAOWAOU
0OHapyscusaemotl obracmu u300padiceHus,
OKpyenocmu ooHapyicusaemoi ooracmu
U3006padcenUs, NOIONCEHUE OOHAPYIHCUBAEMBIX
oO1acmeti omHocumenbHo Opye opyad, MAuwUuHHOe
0OyueHue napamempos HeupoOHHbIX cemell 05
0OHapycerus 00vekmos, popmy u 3aK00UPOBaHHbIe
BHaueHus 0OHapydICcUaemMblx Mapkepos muna Aruco,
pasmepvl 0OHAPYHCUBAEMBIX OKDYICHOCEL,

K6a0pamos u mpey2oibHUKO8, NAPAMEMPOs
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KOHMPACMHOCMU, PA3MEPOS, KDUBU3HBL U NOTONCEHUSL
Pacno3Hasaemolx TUHULL

\Habop dondicen obecneuusams 603MONCHOCHb
pazpabomixu modenu moouIbHO20 poboma,
ynpasnsemoti 6 FPV-peoicume nocpeocmeom
npocpamMmHo2o obecneyenus Oiisk NEPCOHANLHO20
KomMnviomepa u MooubHblx yempoticms Ha 6aze OC
Undroid unu I0S, obecneuusaioujeco 603M0AHCHOCb
ynpaenenus MooOUIbHBIM POOOMOM U BCHPOEHHBIM
WManunysmopom nocpeocmsom epaguueckoo
unmepgetica, SKIOUAIOWUM 6 ceOsi HAabOp KHONOK U
nepexmouamereti, OXHCOUCMUK, 001acms OJisl
omobpadicenus 6U0eo.

\Habop dondicen obecneuusams 603MONCHOCTb
U3YUeHUsi OCHO8 pa3paboOmKLL NPOSPAMMHBIX U
AnnapamubIx KOMIIEKCO8 UHIICEHEPHBIX CUCTNEM,
pewenuti 6 cghepe ""Hnumepnem sewenr”"”, a maxoice
pewenutl 6 oonacmu pobomomexHuKu,
UCKYCCBEHHO20 UHMEIEKINA U MAWUHHO2O0
0Oyuenus.

IB cocmae Habopa 00NNHCHO 6X00UMb nocobue no
U3VUEHUIO OCHOB DJIEKMPOHUKU U CXEMOMEXHUKU,
pewenuti 6 cghepe ""Humepnem seweni””,
pazpabomxu u npomomunupo8aHUI0 Mooenet
pobomos.

B cocmag nabopa 00miCHO 6X00ums nocobue no
U3YUEHUIO OCHO8 PA3PAOOMKU CUCTEM MEXHUUECKO20
BpeHust u dIeMeHMO8 UCKYCCIMBEHHO20 UHMEIeKmA.

Obpa3zosamenvHbill HAOOP
no mexauuxe,
lmexampoHnuke u
pobomomexHuke

Ob6pazosamenvHblli HAOOP ondICceH Oblmb
npeoHasHauen Oas U3y4eHUs MeXanuKu, MexampoHuKy
U pO6OMOMEXHUKU.

ObpazosamenvHblil HADOP NPEOHA3HAYEH 05l
paspabomxu npozpammupyemvix mooeell
MexampoHHbIX cucmem 1 MOOUTLHBIX POOOMOS,
OCHAWEHHBIX PA3TUYHBIMU MAHUNYIAYUOHHBIMU U
BaxeamuwviMu yCmpoucmeamu.

B cocmag Habopa 00MHCHO BXO0UMb:

KOMNIEKN KOHCIMPYKMUBHBIX INeMEHNO8 U3 Memaid,
KOMNIEKM KPENEXCHBIX DNIeMEHMO8,

KOMRIIeKm 0151 COOPKU 3AX8AMHO20 YCMPOUCMBA — He
Wenee 1 wm.,

Konleca ¢ npope3uHenHbiM 00000M — He MeHee 2 wim.,
KOleca 6CeHanpasienHo20 08U CeHUs -He MeHee 2
wim.,

MPUBOO NOCMOAHHO20 MOKA C UHMESPUPOBAHHO
cucmemotl ynpaenenus, obecnewusaroweis 00pamuyo
C83b NOAOAHCEHUIO, CKOPOCMU U HAZPY3Ke - He MeHee 4|
wim.,

oamuux IuHUY - He meHee 3 wm.,

damyuk paccmosnus — ne mexee 1 wim.,
aKKyMyassmopHas 6amapes — He menee 1 wim.,
Bapsionoe ycmpoticmeo — we mernee 1 wim.

B cocmag Habopa 0odiceH 6Xx00uma
npoepammupyemulil KOHMPOLnep, 06echeyUusarowull
BOZMOJICHOCTL OCYWECMENAmMb PA3PaboOmKy
NPOSPAMMHO2O KOO, UCHOAb3YSA UHCTNPYMEHMAaPUil
cped paspabomxu Arduino IDE. Ilpoepammupyemviti

KoHmpoiep doaicen 0becne usams annapammyio u

3.00
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xapakTtepuctuku (PBIIO)

Exununa
M3MepeHus

KonnuecTBo

MPOSPAMMHYIO COBMECMUMOCIIb C IeMeHMHOU 6a301l,
exo0sell 8 cocmag Habopa.

[ Ipozpammupyemulii KOHMpOLEP OONHCEH
codepoicamsp credyrowue unmepgetcnl. yugposvie u
ananozoevle nopmol — He menee S0wm, USB, USART,
[2C, SPI, ISP, Bluetooth, WiFi. [lpoepammupyembvlii
KOHmMpOALEep Q0JdCeH codepaicams unmepgetic (0
NOOKIIOUEHUsl NPUBOO08 U OAMYUKO8
[pobomomexnuuecko2o Habopa), peanu308antblll Ha
Oasze wiunvl RS-485 — ne menee 12wm.

[ Ipoepammupyemulii KOHMPOLEP OONIHCEH
codepoicamb cunosol nopm 0Jist NOOKIOYeHUs.

BHel el HA2PY3KU WL MOMOPO8 — He MeHee 2um.

\B cocmaes Habopa 0oadicen 6Xx00ums Mo0yib
mexHuueckoeo 3penusi — ne menee lum. Mooy
IMmexHu4ecKo2o 3perusi 0oaicer 0becne usanms
BO3MONCHOCHI KOMMYHUKAYUU C AHATOSUYHBIMU
MOOYIsIMU NOCPEOCMBOM WUHbL HA 6a3e
nociedosamenvro2o unmepetica ¢ yewio
Oanvretiuiell nepedadu pe3yibmamos usmMepeHuti
lepynnvl MoOyJiel Ha Ynpasisiouee GblNUCIUMEIbHOe
lycmpoticmeo, nookuouennoe k 0annou wurne. Mooy
IMexXHU1ecKo2o 3penusi 0oaicer 0becneuusanms
BO3MONCHOCHIL OCYUWECMBISAMb HACTPOUKY MOOYIs
IMEeXHUYeCK020 3peHuUst - HACMPOUKY IKCRO3UYUL,
bananca 6enoeo, YBEMOPAHOCHMHBIX COCMABTIOUUX,
nowaou oonapyscusaemo 0biacmu u300padicenus.,
OKpyenocmu 0bHapyscusaemoil ooracmu
U300padicenusl, NOA0JNCEHUE OOHAPYHCUBAEMBIX
oOnacmeti omnocumenvbHo Opye opyeaa.

IMoOynb mexnuuecko2o 3peHust QoaiceH
0Oecneyusams 603MOACHOCTIL HACMPOUKU HA
0OHO8pemennoe 0OHapycenue He menee 10
PazIUUHBIX OOUHOUHBIX 0OBEKMOE 8 ceKmope 0030pa,
160 He MeHee 5 cCOCMAasHBIX 0OBLEKMO8, COCTNOSUUX
U3 He MeHee 3 PA3IUYHBIX SPAPUUECKUX NPUMUMUBOS.
IMo0Oynb mexnuuecko2o 3penus 0oadxceH obnadamo
ecmpoennvimu unmepgeticamu — USB, UART, 1-wire
TTL, I12C, SPI 0ns KoMMyHUKayuu co HeWHUMU
noOKIIOYaeMbIMU YCMPOUCMEAMU.

Obpa3zosamenvHblli
KOHCIPYKMOp ¢
KOMNIEKMOM 0amyuKog

O6pazosamenvHblii HAOOP oadCeH OblMb
npeoHasHayeH 015 U3y4eHus OCHO8 pa3pabomKu
npoepamMmupyemuix Mooeell d8MmoHOMHbIX
WobunbHbIX pobomos. B cocmag Habopa doaxcHO
BXOOUMb: KOMIAEKIN KOHCIPYKIMUBHBIX DJIEMEHIN08 U3
naGCmMuKa, UHCMpYMeHm 05 pabomul ¢ KpenexdCHvIMU
KOMNOHEHMAaMU, CePEONPUSOO C BCIMPOEHHOI
cucmemotul ynpaenenus, obecnewusaroweii 00pamuyo
C83b NOAOAHCEHUIO, CKOPOCMU U HAZPY3Ke - He MeHee 4|
wim., nyJaIbm ynpasienus — e Menee luim, 0amyux
Kacanusi — He MeHee 1 wm., 0amyux yeema — He
Wenee lwum, oamuuk makmuibHO-CEHCOPHBLIL CO
c8emMoOUOOHBIM MOOYIeM — He meHee | wm., Kamepa ¢
BOZMOCHOCTBIO OOHOBDEMEHHO20 ONpedeieHUs
HeCKOMbKUX Yeemog — He Menee | wim.,
akKymyasmopuas 6amapes — e menee 1 wm. B
cocmas nabopa donxcen 8x00uns

000momexHuecKull KOHmpoJiep — He meree lum.

8.00




n/n

HaunmeHnoBanue
obopynosanus (PBIIO)

KpaTkue npuMepHble TeXHUYECKHe
xapakTtepuctuku (PBIIO)

Exununa

H3MepeHust

KonnuecTBo

\IPobomomexHuueckuil KOHmMpOoJiiep OOANCEH
0b1a0ams ecmpoenuvim ysemuvim KK sxparom u
BCTPOEHHBIM UHEPYUOHHBIM OAMYUKOM.
\IPobomomexnuyeckull KOHMpOoJiep O0NCEH UMemMb He
Wenee 12 nopmog 0151 NOOKI0YEeHUs: GHEUHUX
lycmpoticms u nopm 051 YCMaHo8KuU Kapmul NAMSINU.
IB cocmaeg Habopa dondicern 6xo00uma
npocpammupyemblii KOHmMpoJiep — e mernee 1 wim.

[ Ipozpammupyemulii KOHMPOLEP OONHCEH
npedcmasisime cobotl ycmpoiicmeo, obecneuusaioujee
BO3MOIICHOCIIb OCYWECMBIAMb PA3PAOOMKY
MPOSPAMMHO20 KOO, UCHOIb3YSI UHCHPYMEHMAPULL
cped paspabomxu Arduino IDE. Ilpoepammupyemviti
KOHmMpOJIEp A0dIcel 0becneuusams annapamuyio u
MPOSPAMMHYIO COBMECMUMOCHIb C dlleMeHmHOU 6a301l,
exoosyeli 6 cocmas Habopa. Ilpoepammupyemvlii
KOHMPOIEP Q0JIdNCEH COO0ePAHCAMb CAeOVIouUe
unmepgeticol. yupposvie u ananlo2oevie NOPMvL — He
Wwenee 50wm, USB, USART, I12C, SPI, ISP, Bluetooth,
WiFi. Ilpocpammupyemulii KOHmMpoLep O0aiCeH
codepoicams unmepghetic O NOOKIOYEHUsL NPUBOOOE
U 0amyuKos pobOMOmMexHUYecK020 Habopa— He MeHee

12 wm.




