MUHUCTEPCTBO OBPA3OBAHUS KHPOBCKOII OBJIACTH

PACIIOPSIDKEHUE

Ne d%g

r. Kupos

06 yrBepxaennn HHPPACTPYKTYPHBIX JHCTOB AJist cozaanus B 2024 roay
ACTCKAX TexHonapkos «KBaHnTopuym» na Gase o6meo6pazoBaTebHbIX
OpraHu3auui

Ha ocHoBanuu nucema MununcreperBa  mpocsemenns  Poccuiickoi
®epepanuu ot 30.11.2023 Ne TB-2357/02 «O HaIPaBJIEHUH METOJIMYECKHUX
pPeKOMeHIanui»

I. YTBepauTh cormacoBanHbie C DejepanbHbIM  TOCYAAPCTBEHHBIM
ABTOHOMHBIM  y4pexJIeHUEeM  «lleHTp  NpOCBETUTENBLCKHX  WHUIMATHR
MunucreperBa npocsemenus Poccuiickoit ®eziepaunu» HHPPACTPYKTYPHBIE
JACTBL Juist cosfanud B 2024 rojy HETCKUX TeXHONAPKOB «KBanTopuym»
Ha 6ase 06meoOpa3oBaTeNLHLIX OpraHH3aIuii:

1.1. MyHuLMnANIEHOTO O10/KETHOr O o611eo6pazoBaTenLHOr0
ydapexaenus «Jluueit ropona Kuposo-Yenenka KupoBckoit 06macTimy coracto
npunoxeHuro No 1.

|2, MynuuunansHoro 001eodpazoBaTebLHOrO ABTOHOMHOI'0
yapexaenus «JIunei Ne 21» ropona Kuposa cormaco MPHIIOKEeHUIO No 2,
1.3. MyHumnansHoro O10/KEeTHOTO obuleobpazoBarebHOr0O

yapexaenus «Cpeansst o6uieo0pazoBaTesnbHas mkoiga Ne 25y ropojaa Kupoga
COrnacHo Ipunoxenuro No 3.

2. Kourpons 3a BBIIIOJTHEHUEM pacropsiKeHHs BO3JI0KHUTE
Ha 3aMecTUTels MUHICTpa 00pasosanus Kuposckoii o6nactu Boponknuy E.C.

Mumnuctp o6pazosanus
Kuposckoii o6iactu 7 O.H. PriceBa

/



IIpunoxenne Nel

VTBEPXIEH

pacropspKeHHeM MUHHCTEPCTBA
obpasoBanus Kuposckoii o6actu

e 149

OoT

A

HHO®PACTPYKTYPHBIN JIUCT

st cospanust B 2024 roay 1eTckoro TexHonapka «KBantopuym» Ha 6ase
MYHHUHNATLHOrO 610/13KeTHOT0 061e06pa3oBaTebHOr0 yuapexaenus «JIuueii ropoaa

Kuposo-Ueneuxa Kuposckoii 061acTi»

No Hanmenosanue
n/n_o6opynoeanus (PBIO)

Kparkue npumepnbie Texunveckne XapaKTepHCTHKH
(PBITO)

Exnnnua
H3MepeHs

Konnuecer

~

B0

HaumeHoBanne HalpaBJIeHHs: "ECHIECI‘HBEHHOH(l_}"HMU? nanpaes.ienno

chb'’

Haumenosanue pasaena:
| ["EcTecTBeHHOHAYYHAas
HAIPaBJIEHHOCTh"

Lluhposan rabopamopusn
"Numus" npochunenas dns
nedacoca

Obecnevusaem euinonnenue aabopamopioix patom no
NUMUU HA YPOKAX 6 OCHOGHOT WIKOIE U NPOCKINHO-
HCCACOOGAMENLCKOTI deAmensHOCMU yuanguxes.
Kownnexmayus: Becnpoeoonoii mymsmudamuur no xumuu ¢
3= empoennviu damyuuxamu: Jamuwux pH ¢ duanazonon
usmepenus ne yoce vem om 0 0o 14 pH Janvu
PNIEKMPONPOSOOUMOCINY € OUARAZOHAMU UIMEPEHUR HE YIICe
weat om () do 200 mxCar; om 0 9o 2000 yuxCu: om 0 do
20000 vkCwm Jamuux memnepamypet ¢ duanazonom
usmepenus ne yoice uem om -20 do +140C Omoenvusie
Oanmyuru: Jamuuk onmuyyeckoli nromuocmu 525 uwv
drceccyape: Katens USB coedunmensupiii Sapaonoe
vempoiicmeo ¢ kaGerem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Kpamkoe pykogodcmeo no IKCHIYamayuu
yugposoii nabopamopuu Habop Aabopamopron ocuacmiu
[pozpanmuce obecnevene Memoduyeckue PeKoMeHOayuu
ne menee 40 pabom Hamuuue pyceroszsiunoeo catima
1oddepaicku Hanuue sudeoponuxos.

uem.

4.00

[ugpposas nabopamopus no
huzuonozuu (npoghunenei
VPOBeHb)

Obecnevusaem nposedenue uccnedocanus no
DYHKYUOHUPOBANIIO HENOBEYECKO20 OPeaHUIMA.
[Komnnexmayusi:  Becnposodnoii mynemudamuuk no
pusuonozuu ¢ 5-10 cmpoennvivu damuuramu: Jamuvu
apmepuanenozo oagnerus (0...250 v pm. em.) Jamvux
MyIbea ¢ Quanazonom usmepenus ne yce vem om 30 0o 200
vo/mun Jamuuk mesnepanmyps: mena ¢ Ouanazonom
usmepenus ne yoce wem om +25 do +40C Hamuux
HACMONbl ObIXANUS ¢ OUARAZOHOM USMEPEHIUS HE VIHCE Yem
om 0 0o 100 yuxnos/yun Jamuux yekopenus ¢
roxkazamensyu £2 g7 4 g; =8 g Omoenvnsie yempoiicmea:
lamuuk IKT” ¢ duanazonom uzmepenus ne yowce wesm om -
300 oo +300 mB) Jamuux CUNOMED € OUANAZOHOM
usmepenust ne yoce wem om (0 0o 40 H Jamuuk
OCEEIYEHHOCINU € QUANAZOHOM U3Mepenus He yace vem om ()
00 180000 ax Axceccyaper: Kabens USB coedunumensuorii

uim.

Bapsiduoe yempoticmso ¢ kabenem miniUSB USB A danmep

1.00
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HaumenoBanue

obopynosanus (PBIIO)

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH
(PBIIO)

Eaununa
H3MepeHus

IKosinuecTBO

Bluetooth 4.1 Low Energy Kpamxkoe pyko8oocmeo no
brcnayamayuu yugposot rabopamopuu [Ipocpammuoe
obecnewenue Memoouueckue pexomendayuu ne mernee 20
pabom Hanuuue pycckosazpluno2o caima noooepiucKu
Hanuuue 6u0eoponuos.

neoazoca

([ [uppposas nabopamopus
"@uzuxa" npogunvras ons

Obecneuusaem GuinoHe e IKCREPUMEHNO8 NO eMAM
kypca Qusuxu. Komnaiexmayus: Becnpogoonot
Mynbmudamyux no guszuxe ¢ 6-10 6CMpoeHHbIMU
oamuuxamu: Llugposoii oamuux memnepamypovi ¢
Ouanazonom uzmepenus He yoice wem om -20 0o 120C

[ {ugpposoii damuuk abcontomno2o 0asieHus ¢ OUana3oHoM
usmeperus ve yace yem om 0 oo 500 xlla Jamuuk
\MacHUMHO20 NOJIA ¢ OUANA30HOM USMEPEHUS] He Ve Yem Om
-80 0o 80 mTn [Jamuuk nanpsascenus ¢ OUana3oHamu
usmepenus ve yace yem om -2 0o +2B ; om -5 0o +5B; om -
10 0o +10B; om -15 0o +15B Jlamuux moxa He yoice uem
om -1 0o +1A4 Jamuux axcenepomemp ¢ nokazamensimu He
Wmenee yem: £2 g; +4 g; £8 g Omoenvubie ycmpoticmaa:
USB ocyunnoepagh ne menee 2 kanana, +/-10 B
Uxceccyapol: Kabenv USB coedunumenvuulil 3apsionoe
yempoticmeo ¢ kabenrem miniUSB USB Adanmep Bluetooth
4.1 Low Energy Koncmpykmop 015 npogedenus
brcnepumenmog Kpamkoe pykogoocmeo no sxcniyamayuu
yugposou nabopamopuu [Ipoepammuoe obecneuenue
Memoouueckue pexomenoayuu (40 pabom) Hanuuue
pyccrosazviuno2o catima noodepoicku Hanuuue
610E0PONUKO8.

4.00

IMuxpockon yugposoti

Tun muxpockona: buonozuueckuii Hacaoka muxpockona:
Wwonokyaapnas Hasnauenue: nabopamopnuiii Memoo
uccreooganus. ceemaoe noie Mamepuan onmuxu.
onmuueckoe cmekio Yeenuuenue Mukpockona, kpam: 64 —
1280 Okynapor: WF16x Obvexmuswl: 4x, 10x, 40xs
(noonpyacunennuiii) Pegonveepnas eonoexa: na 3
ob0vekmusa Tun noocgemxu: 3epKrano uiu c6emoouoo
\Pacnonosicenue nooceemxu. 6epxmss u HudcHsas Mamepuan
kopnyca: memann [Ipeomemuviti cmonux, mm: 90 Ucmounux
numanus: 220 B/50 I'y Yucno mecanuxcenei. |

7.00

PKOoJI02UU

L [upposas rabopamopust no

Obecneuugaem npogedenue yuebH020 IKOI02UYECKO20
WMOHUmMOpUHea UHCMPYMeHmMATbHbIMU Memodamu. Habop
npuUMeHsemcs npu u3yueHul SK0I02UU, OUOI02UY, XUMUL,
eeoepaghuu u npupodosedenus, a makice OJist
UHOUBUOYATLHBIX UCCIEO08AHUSL U NPOEKMHOU
OesamenbHOCMU WKOIbHUKO8. Komniexmayus:
\becnpo8oOHOU MYTbMUOAMYUK O IKOLOSULECKOMY
lWoHumopuney ¢ 8-10 6cmpoenuvimu oamuuxamu.: JJamuux
Humpam-uonoe Jlamyux xaopuo-uonog Jamuux pH c
Ouanazonom uzmeperus He yoice uem om 0 0o 14 pH
V{amuux enasicnocmu ¢ ouanasonom usmepenus 0...100%
V[amyuk oceewjeHHOCMU ¢ OUANA30HOM U3MEPEHUsL He Yiice
uem om 0 0o 180000 nx Jamuux memnepamypoi ¢
ouanazonom usmepenus ne yoice uem om -20 0o +140C
V[amyux 31eKkmponpogooumMocmu ¢ OUANA30HAMU USMEPEHUS]
re yoice wem om () 0o 200 mxCm; om 0 0o 2000 mxCm; om 0
00 20000 mxCm J{amuux memnepamypsi okpyicaioujeii
Ccpedbl ¢ OuanazoHom usmepenus ne yace wem om -20 0o
+50C Omoenvuvie damyuxu u myromuoamyuxu. Jamuux
B8yKa ¢ pyHKYUel UHMeSpuUpos8anus ¢ OUANa30HOM
usmepenust yacmom e meree uem om 50 I'y 0o 8 kl'y,

5.00




Ne HaumeHnoBanue Kparkue npuMepHbie TeXHHYeCKHe XapakTepucTuku | Exunnna

n/n|_oGopyaosanus (PBIIO) (PBIIO) nameperus | O HHECTEO

=

V[amyux 61a24cHOCMU NOYBbL C OUANAZOHOM USMEPEHUs He
vorce wem om 0 0o 50% Jlamuuk okucu yenepooa c
Ouanaszonom usmepenus He yoce uem om 0 0o 1000 ppm
Mynvmuodamyux onmuyeckoti nIOMHOCIMU U MyMHOCHU CO
8CTMPOEHHBIMU OamuuKamu: JJamuux onmuyeckou
nomuocmu 470 um ¢ ouanazonom usmeperusi om 0 0o 2 D
Vlamuux onmuueckoul niomuocmu 525 Hm ¢ OUanazoHom
usmepenust om () 0o 2 D [lamuux onmuueckoi niomuocmu
630 um ¢ ouanazonom usmepenuss om 0 0o 2 D Jlamuux
lWymHocmu pacmeopos ¢ ouanazonom usmeperus om 0 0o
200 NTU Axceccyapwi: Kabenv USB coedunumenvhuiii (2
wm.) 3apaonoe ycmpoticmeo c kabeirem miniUSB USB
\Yoanmep Bluetooth 4.1 Low Energy Cmepowcenv 04
Bakpennenus oamuuxos ¢ wmamuge Kpamkoe pyxogoocmeo
no sxcnayamayuu yugposou nabopamopuu Ilpoepammnoe
obecneuenue Memoouueckue pexomenoayuu He meree 20
pabom Ynarxosxa Hanuuue pyccroszviunoeo catima
1000eporcKU, Hanudue UOeoPONUKO8.

HaumenoBanue HanpaBJeHusi: ""Texnonozuueckas nanpasnennocms. PO60O"

HanmeHoBaHue pazaena:
1 ["TexHonoruyeckas
HanpasieHHocTs. POBO"

[Komnaexc cocmoum us cooprno-pazoopnoco 3D npunmepa,
pyunozo 3D ckanepa u npoepammuoco obecneyenus no
domoepammempuu. Cooprno-pazbopwiti 3D npunmep.
Obnacme newamu: 200 mm x200 mm x 200 mm
Maxcumanvhasn ckopocms neyamu, cm3/u:> 30 Ckopocme
nepemewjenus newamarouen 20108ku, mm/c:> 80 Tun
coemecmumozo ¢ 3D-npunmepom niacmuka: PETG, SBS,
\PLA, ABS Humepdgeiic nookmouenus: USB Flash
Kanubpoesxa nramgopmor:[lonyagmomamuuecrkas
[Konuuecmeo conen Ha neyamaioujetl 2onoske. om 1 wm
Munumanvras moawuna cnos: > 0.01 u < 0.05 mm
VIuamemp conaa: > 0.3 u < 0.5 mm Maxcumanvras
memnepamypa newamaioweii 2onosku. > 250 epao. C
Oxnasicoenue 30Hbl neyamu. J{gyxcmopontee
Maxcumanvuas memnepamypa naamgopmoel 01 newamu: <
150 epao. C Tun nnamgbopmul onst neyamu: [loooepesaemas
CveMHas Ha 3axcumax, uxkcupyemas Ha niamgopme
\Hanuuue 3axpvimozo kopnyca: Hem ®@opmam ¢aiinog ons
neyamu: GCODE Tun ynpaeienus npunmepom: Ilanens
ynpaenenus ¢ oucnieem Ha kopnyce ycmpoticmaa Tun
HANpasIIOWUX: KOHCIMPYKYUOHHBLI npodurs Pyunou 3D
ckanep. Tounocmov ckanuposanus: > 0.05 u < 0.1 mm
Cropocmb ckanuposanus, Man. mouex/cex. > 2 @opmam
coxpanenus pe3yibmamos ckanupoganus: viml, ply, obj, stl
\BozmooicHocmb ckanupoganus 6 yeeme. [a Hanuuue
cencoprozo sxkpana. Hem [nuna USB-npoeoda:> 3 m
Texnonoeusn 3D-cxanuposanun: Onmuueckas 3azpyska
npecemos(uiabionos) ckanepa:naruuue OyHKyuu
nocmobpabomxu: Obpeska mooenu, Pazoerenue modenu na
omoenvuble yacmu, YoaneHue MUuHUX 3/1eMeHmMo8,
Yoanenue omseepcmuil, cozoanue gpomopeanucmuynou
mexcmypwl, cpasnenue 3D mooeneti medicdy coool,
usMepeHue pazmepos Mooeiell ceueHuamu 8 pyuHoM
peocume, sxcnopm cevenutl ¢ XLS IIpocpammuoe
0becneueHue 015 CO30aHUA MOOeell Memooom
bomocpammempuu: Hanuvue Ynpasnenue nogopomHuim

VlabopamopHblii Komniekc
0151 usyyeHus
pobomomexnuku, 3D
mooenuposanus u
MpOMBLULEHHO20 OU3AUHA

wm. 3.00
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HaumenoBanue

obopynosanus (PBIIO)

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH
(PBIIO)

Eaununa
H3MepeHus

IKosinuecTBO

cmonom no Wi-Fi: [Ja Munumansnoe paccmosanue
ckanuposanus: <25 cm

\bazoebiii

pobomomexnuyeckuii Habop

ObpazosamenvHblil HAOOP 00HCEH NPedCmasams coool
HaOop 0714 pa3pabdomKu NPOSPaAMMUPYeMbIX MOOeell
agmonHoMHbIX po6OMOo8. B cocmas nabopa 0ondicHvl
6X00UMb. KOHCMPYKIMUBHbIE, COeOUHUMENbHbBIE U
KpeneosicHble d1eMeHmbl U3 NAACIUKA U AIOMUHUS - He
wmenee 100 wm, npoepammupyemulii KOHMPOJLIEpP - He MeHee
[wim, anekmpoosueamenu NOCMOAHHO20 MOKA C KPYMAWUM
\momenmom He menee 3,6 ke/cm - He MeHee 2 wim, 0amyuKu u
D1eKMpPOHHbIE KOMNOHEHMbI- He MeHee 6 wim,
AKKYMYIAMOPHYIO bamapero ¢ HanpsadxceHuem He mekee 6B u
emrocmoto ne menee 1500 mAu - ne menee 1 wim, 3apsaoHoe
VyCmpoucmeo 01 akKymMyasamopHou bamapeu - He menee |
wim. Ilpoepammupyemviii KOHMPOLLEP OOAAHCEH
coOeparcamyv: nOpmol 01 AHANO208bIX OAMYUKOE - He MeHee
3 wm, nopmei 011 YuPGPOBLIX 0aMUUKOS - He MeHee 3 wm,
nopm ons I2C ycmpoticmeé - ne menee 1 wm, nopm 0is
CepeOnpuUB0008 - He Menee 6 wm, nopm 015t MOMOPOS - He
Wernee 2 wim, nopm 05t 9HKOOEPOs - He MeHee 2 uim, 00vbem
flash namsmu ne menee 32 kb. [Ipoepammupyemuotii
KOHMPOJLIEp 00NAHCEH 0DECneyu8ams 603MOHCHOCHIb
npocpammuposarusi pob6omos 8 cpede 6104HO-
epaguyeckoeo muna unu  c60OOOHO PACNPOCMPAHAEMBIX
cpedax paspabomKu ¢ NOMOWbI0 MEKCMOBO20 A3bIKA
npozpammupogarus. Jamuuxu u 21eKmpoHHble
KOMROHEHMbI OOJIHCHBL COOePHCAmb. YIbmpa38yKo8ol
0amuuK paccmosiHusi 00adCeH 0becneuusams coOpanHyIo
WMoOenb 803MOHNCHOCMBIO UMEPAMb PACCMOANUE He MeHee 4
Wmempog - ne menee lwum, Knonxa-mooynv 0ondicen
0becneuu8ams cOOPAHHYIO MOOENb 8O3MONCHOCHIBIO
onpedenams Hax3camus Ha KHONKY - He MeHee [wim, /lamyuk
yeema 0odiceH obecneuusams COOPAHHYIO MOOETb
603MOJCHOCIbIO OnpedeneHus yeema obveKma,
npeonaszuauen 0ns usmeperusi RGB-cocmasnsaowux u
VpOBHA 0C8eljeHHOCMU, OAMYUK OOJINHCEH COO0ePAHCaAMb He
Wmenee 12 ceemouyscmeumenbHuIx 21eMeHmos - He meHee 1
wim, 3ymmep-mo0yib 00IdHCeH 0becneuusams cOOPaHHYI0
MoOenb 803MOANCHOCBIO BOCHPOU3BOOUNMb 36)KU,
HOMUHANbHAA uacmoma He meHee 4klYy, unmeHncusHocms He
menee 80 0b- ne menee 1 wm, Wi-Fi-mooyne dondcen
0Oecneuusams 8603MOHCHOCHb NOOKIIOYEHUS COOPAHHBIX
pobomomexnuueckux mooenei k cemu, loT obnaxam u 6eo-
cepgucam, pabouee nanpsicenue mooyas - 3,3B, nopmos
6600a 6b1600a MOOYJIs - He MeHee S - ne menee 1 wm, Munu-
pene ¢ pabouum Hanpsdcenuem ¢ ouanazone om 3,3 00 5B,
nompebnsemoim moxom 71mA u makcumanrbHuim
KOMMYmupyemuvim Hanpsidcenuem 28B nocmoannozo
moka/250B nepemennozo moka, pecypc ycmpoucmea He
mernee 50 molc. nepexniouenull - He menee 1 wm, Bxooswue
6 cocmae KOHCMPYKmMopa KOMROHEHMbl O0JIHCHbI OblMb
coeMecmuMbl ¢ KOHCIPYKIMUBHBIMU dTeMEeHMamu, a Maxice
0becneuusams 803MOHCHOCHb KOHCIMPYKIMUBHOL,
annapamuoil u NPOSPaAMMHOL COBMECMUMOCU C
KOMNIEKMYIOWUMU U3 COCMAsa Habopa.

7.00

\Habop ons bvicmpoco
npomomunuposanus

brekmpoHHbIX yempolcme

OOHOnIAMHBIN KOMNbIOMED: HAlUYUe, KApma namsamu ¢
npeoyCcmanos1eHHOU ONepayuoOHHOU CUCMeEMONL: Hanuyue,

O10K nUMAHUsL: HaIu4ue, KoMniexkm xabeneu ons

7.00




ceszu u loT

coemecmumbl Opye ¢ Opy2oM KOHCIMPYKMUGHBIM,
DAEKMPUYECKUM, ANNAPAMHBIM U NPOSPAMMHBIM 00pazom. B
cocmag Habopa 00IACHO 8XOOUMb: NPUBOOD NOCMOAHHOZ0
Moka ¢ 0amuyuKoM ROLONCEHUs. - He Menee 2um,
cep8onpusoo 6o1bLUON — He MeHee 2uim, Cep8ONnPUoO
Wmanvlil — He menee 2uim, kamepa - He menee lwm,
npozpammupyemvlii KOHmpoiiep — He menee lwm,

axkymynamop — He menee lwum, 3apsaoHoe ycmpoucmeo — He

HaumeHnoBanue Kparkue npuMepHbie TeXHHYeCKHe XapakTepucTuku | Exunnna
Konnuecrso
n| obopynosanus (PBIIO) (PBIIO) H3MepeHust
Ha OCHOBE OOHONIAMHO20  [NOOKIIOUEHUS: HATUYUE
Komnvlomepa
\Habop ona bvicmpoeo
npomomunuposanus
DIEKMPOHHBIX YCIPOTICNG
a ocHose Mukpoxonmponiepuas niamepopma co 6CMpoeHHbIM
. unmepnpemamopom JavaScript: nanuyue, KOMHIEKM wm 7.00
UKPOKOHMPOLIEPHOU .
paouodemaneii: nanuyue, NIAMA PACWUPEHUA: HATUYUE
namegopmol co
6CMpPOeHHbIM
UHmMepnpemamopom
\Habop ons bbicmpozo
npomomunuposanus .
P P . Muxpokoumponnepnas niamgopma Arduino: Hanuuue,
D1EKMPOHHBIX YCMPOUCE .
KoMmnaekm paduodemaineil U NPO80008. HalUuUe, MAKemHas wm 7.00
Ha ocnose
. naama: Haiudue
MUKPOKOHMPOINEPHO
nramegopmol
Yuebnasn mooenv asmonomnozo mobunvro2o poboma c
Wmanunynsmopom. Moounvrbii pobom OondceH
npeocmagisime coO0l YembIPexKoIeCHYI0 NAamg@popmy
6cenanpasnennozo osudxcenus. [leusamenu becuemounvie 4
wim, kamepa c yerom o63opa 120 epadycos ¢ 5 mn. B
cocmag KoMniekma 00aACHO 6x00ums. Mexanuueckuil
Baxeam uH@pakpacHulil 1azep 2-x 0cesoll noogec
AKKYMYNIAMOP KOJeCa 6CEHANPABIEHHO20 OBUICEHUS
npozpammupyemulii KOHMPOLEP € BO3MOICHOCBIO
npocpamMmuposanus 6 cpede 610UHO-2papuyeckoco muna u
. 6 C60000HO PACNPOCMPAHAEMBIX Cpedax paspadomKu ¢
\demonommulil pobom- pacnpocmp P pasp
HOMOWBIO MEKCMOB020 A3bIKA NPOSPAMMUPOBANHUS OAMYUK
WManunyisamop c koiecamu
Beyka damuux creoosanus tunuu FPV peocum wm 3.00
6cenanpasnennozo .
EYN— 603MOJICHOCIb YNPAGLEHUS C MOOUTILHOZ20 YCMPOUCMEa
uepes npunodiceHue npopamMmuposanus na asvikax Python,
Scratch a maxoice cucmema mexHuecko2o 3penust 0s
AGMOMAMUYECKO20 OOHAPYIHCEHUS U PACNOZHABAHUS
Badaunvix 06vexmos 8 paboueli 30ne. [loodepaicka
RaspberryPi nanuuue Iloooepoicka Arduino nanuuue
Iloooepaoicka Micro:bit nanuuue CmeHHbII MeXAHUYECKUL
Baxeam, ycmanaeiusaemulil Ha NOOBUICHYIO NAAMPOPMY
ceepxy Hanuuue Mexanuueckuii 3axeam, yYCmMaHasIu8aemMbvlii
Ha nepedHIo Yacms NOOBUICHOU NAAMGOPMbI HATUYUE
\BO3MOICHOCHb MEHAMb UHDPAKPACHYIO RYWIKY HA
\Mexanuueckuil 3axeam Haruvue
ObpaszosamenvHblil HAOOP NPeOHA3HAYEH OISl U3YUEHUS
0CcHO8 npumenenusi mexuonoaui "Humepnem seweil” u
c6s3U 6 pobomomexnuveckux cucmemax. B cocmae nabopa
001)1CeH BX00UMb KOMNIEKN KOHCMPYKIMUBHBIX EMEHMO8
U3 Memanna oas cOOpKU MOOeau MoOUILHO20 poboma ¢
Baxeamuwvim ycmpoiicmeom. B cocmae nabopa 0onicen
BX00UMb KOMNIEKIM KOHCMPYKMUGHBIX DJIEMEHMO8 05
Ob6pazosamenvbubiil HAOOP  |cOOPKU MOOENU «YMHO20» 30aHus. Bce komniexmyiowue u
0151 U3YYEeHUsL MEeXHONIo2Ul  [yCMPOiCMEd, 6X00suue 8 COCMas Habopa, OO0IIICHbL OblMb wm 3.00
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\menee luum. B cocmas nabopa Oondicer 6x00ums KOMNLeKm
UHMENTEKMY AIbHbIX CEHCOPHBIX YCMPOLUCME.
HnmeniexmyanbHbie CeHCOPHble YCMPOUCMEa OONIICHbI
npedcmaensime coOoll YCMpoucmeo Ha 0CHOGe
BLIUUCTUMENHO20 MUKPOKOHMPOLIEPA U 6CHPOEHHOZO
usMepumenvHo2o snemenma. MnmeniexmyanvbHoie
CEeHCOpHBLE YCMPOUCMEA OO0NNCHBL 001a0aAMb BCMPOEHHbIM
YU@DPOBLIM U AHATL0208bIM UHMEPEUCOM 0TI nepedayu
OAHHBIX, @ MAKIHCE BCMPOCHHBIM NOCAe008AMENbHbIM
unmepgeticom 013 06vedunerus opye ¢ Opy2om 8
cencoprule cucmemvl. Komniekm uHmeiieKmyanibubix
CEHCOPHBIX YCMPOUCME O0IHCEH COOEPAHCAMb — MOOYb
ceemoouooa — ne meree 2uim, mooyis RGB ceemoouoda —
He menee 2wim, Mooynie UK-0amuuka aunuu — ve MeHee
Swm, MOOYb 36YK06020 Usnywameins — He menee lum,
MO0y USMEPEHUsL MEMNePamypbl U 6LANCHOCMU
oKpYCcaloweli cpedvl — ne menee 1uim, Mooyib maKkmoeoi
KHONKU — He menee 3uim, MOOYIb 0amYUKA OCEEUJeHHOCTIU —
He menee 1uwim, MOOYIb 0emeKmopa ypOGHs uyma — He
Wmenee lum, MOOYIb usMepenust 0asienus oKpyicaoujel
cpedol — He menee 1uwim, MOOYIb NOMEHYUOMEMPA — He
\menee 2um, MOOYIb OamMUUKA NOIOICEHUSL 8 NPOCMPAHCIEE
— e menee luim, MOOYIb KOHYEB8020 Npepbleamelis — He
lmenee luum. B cocmas nabopa oonicen 6xooumo
npocpamMmupyemulil KOHMpoLep — e MeHee lum.

[ Ipoepammupyemviti KOHmMpoLLep O0NAHCEH 0becneuu8ams
603MOAICHOCTIL NPOSPAMMUPOBAHUS HA A3biKke JavaScript u
opeanuzayuu web-cepsepa obmena OanHvIMU Yepes
HUnmeprnem. [Ipocpammupyemvlii KOHMPOIEP OONNCEH
0becneuusams 803MONCHOCMb NOOKIIOYEHUS. GHEULHUX
yempoticme ¢ nomowwio unmepeticos - GP10, UART, 12C,
12S, SPI, 1-wire TTL, RS-485, CAN, Ethernet ¢ noodepaickoil
\PoE

\Komnnexm noneti u
copegHoBamenbHbIX
biemenmos

[Komniiekm noieil u copeeHo8amenbHblX J1eMeHMO8 Ois
npoGedeHUsl COPeBHOBAHUTL ABNMOHOMHBIX MOOUTLHBIX
0b0mos

1.00

Hacaokamu

Yemuvipexocesotl yuebHbill
pobom-manunyisamop ¢
MOOYIbHBIMU CMEHHBIMU

Yyebnvii pobom-manunynsimop npeonaszuauen 0
0Cc60eHUs 00YYAIOUUMUC OCHO8 PODOMOMEXHUKY, O
n0020MOGKY 00YHAIOWUXCS K BHEOPEHUIO U NOCIe0YIOueMy
UCNONIL308AHUI0 POOOMOE 8 NPOMBIULIIEHHOM NPOU3BOOCIEE.
[Konuuecmeo oceti poboma Manunyiamopa - yuemsipe.

I lepemenjernue UHCMPYMeHMA 8 NPOCMPAHCMEe NO Mmpem
0CAM OONHCHO YNPABIAMBCA ULAL0BLIMU O8USAMENAMU.
\Hanpsioicenue numanus wiaeosuix ogueamerei ne boaee 12
B. Cepgoosuecamenv wemeepmoul oc O0JHCEH
0becneuugams nosopom uncmpymenma. Y2on nogopoma
MaHUNYIsIMOpa Ha OCHOBAHUU BOKPY2 GEPMUKATIHOL OCU He
wmenee 180 epadycos. [[na onpedenenus nonrodicenus
\WMaHunyisimopa npu nogopome OKpy2e 6ePMUKAIbHOU OCU
00JIDICEH UCNOIL308AMbCS IHKOOep. Yeon nogopoma
Baonezo nieua manunynsimopa ne menee 90 epadycos. Yeon
nosopoma nepedre2o nieda manunyasmopa we menee 100
epadycos. s onpedenenus noLodICeHUst 3a0He20 U
nepeone2o nied MaHunyIaAmopa O0JHCeH UCHONb308AMbCS
eupockon. Yeon nosopoma no uemseepmotl ocu ne menee 180
epadycos. [onscna 6bims 803MOHNCHOCb OCHAWEHUS
CMeHHbIMU HacaoKamu (Hanpumep, oepacamenb Kapanoauia

unu ghromacmepa, npucocka ¢ cepgodsucamenem,

1.00
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lMexanuueckoe 3axeamuoe yCmpoucmeo ¢
cepsodsuzamenem, ycmpoucmeo 0isl 1a3epHOU SpaAsUposKY
unu ycmpoticmeo 011 3D-newamu). Munumanvras
KOMNIeKMayust CMEHHbIMU HACAOKAMU: NHEBMAMUYECKUTI
Baxeam (Mpucocka), MexanudecKull 3axeam, Hacaokd
Oepoicamens 0I5t KAPAHOAULA/MAPKEPA/PYUKU, HACAOKA
nepexoOHUK 015t KPENnieHUsi COBMECHUMbIX
KOHCTNPYKMUBHBIX 0emanell U KOHCIMPYKYUll, HAcaoka
nazepuoll epasupoeki, Hacaoka 3D-neuamu (015 pabomul ¢
nracmuxom PLA ¢ ouamempom numu 1,75 mm). [Honocen
ObIMb OCHAUEH CepBOnPUBOOOM 01 NHEBMAMUYECKO20 U
lMexanuueckozo 3ax6amos, obecneuusarOwum epaujerue
BaxeaueHHo20 0ObeKMa 60 8peMsa nepemeuieHus, NosopPom
nepemewyaemoco ob6veKma 80Kpye 6epmuKaIbHou ocu. s
obecneuerus PyHKYUOHUPOBAHUS NHEBMAMUYLECKO20
Baxeama OondiceH OblMb OCHAWEH BCTPOEHHOT 8 KOPNYC
\manunyissmopa nomnotl. JJoaxicha 6vims 603MOAICHOCHb
noOKII0UEHUsT OONOHUMETbHBIX YCMPOUCME (Hanpumep,
mpancnopmepa, penvca 0 nepemeujenis poboma, nynvma
VIpasieHuss muna O4COUCmuK, Kamepbl MAUUHHO20 3DeHUs.,
onmuuecko2o 0amuuxa, Mooyisi 6ecnposoOH020 00CIYNa).
\Pobom-manunynamop 0oxceH obecneuugams
nepemewjerue HAcaoku 8 NPOCMpPAHCmee, AKMUBayUI
Hacaoku, 603MOACHOCHb NOJYHEHUS CUCHALO8 OM Kamepbl U
0amuuKos, 603MONCHOCHb YNPAGIEHUSL OONOTHUMENbHLLMU
ycmpoticmeamu. Mamepuan xopnyca — amoMuHuilL.
V[uamemp paboueil 30ubi (63 yuema Ha6ecHO20
UHCMpYMeHma u uemeepmoti ocu) He menee 350 yum.
Unmepdgeiic nooxmouenus — USB. Honocen umems
B03MOXHCHOCIb ABMOHOMHOL pAOOMbL U HEUHE20
ynpaenenus. [{na neuine2o ynpasieHus 00axceH Oblims
npedycmMompen nyivm, NOOKIOUAeMblll K pobomy no
Bluetooth. Ynpasnawowuii konmpoanep 0ondicer bbims
coemecmum co cpedoti Arduino. Ynpasnsaowui
KOHMPOJLIEp COBMECHUM CO CPedOU NPOSPAMMUPOBAHUSL
Scratch u sizvikom npoepammuposarnus C. Jonowcen
0becneuusams no8OPOM nO NEPEbIM Mpem OCAM 8 3A0AHHbIL
V20l U Ha 3a0aHHbLIL Y2071, NOBOPOM NO YemEePmOoU OCU HA
Badaunwlil yeon, osudicenue 8 koopounamuol X, Y, Z,
nepemeujerue Ha 3a0aHHOe PACCMOAHUE N0 KOOPOUHAMAM
X, Y, Z, nepedayy 0annvix 0 mexkyujem nojiodceHuu yenoes,
nepeoayy OaHHBIX 0 MEKYWUX KOOPOUHAMAX UHCINPYMeHmd.
V[onoicen noodeparcusams nepemeujerue 8 0eKapmoesulx
KOOPOUHAMAX U Yeax no8opoma ocell, ¢ 3a0aHHOU
ckopocmbio u yckoperuem. Tunvl nepemeujeruti 6
0eKxapmogulx KOOPOUHAmMax: O8UdICeHue no MmpaeKmopull,
08uUdICEHIE NO NPSAMOL MeNCOY 08YMsL MOUKAMU,
nepenpuleuganie U3 mouku U mouKy (nepeHoc 0o6veKma,).
[Kopnyc 0onoicen bbimb 6 3aujuiyyeHHOM UCHOIHeHue (Kiacca
re nuoice IP20).

[Komnaexm 0ns uzyuenust
onepayuonnvix cucmem
peanbHo2o epemenu u
cucmem ynpaenenust
A6MOHOMHBIX MOOUNLHBIX
pobomos

[Komnaexm 015 pazpabomku u uzyyenus mooeneu
NPOSPaAMMUPYEMBIX ABMOHOMHBIX MOOUTLHBIX POOOMOS.
Yuebnuwiii komniexm 0ondicen no3eoams paspadbamuleams
O104HO-MOOYILHYIO KOHCMPYKYUIO MOOUTLHO20 poboma. B
cocmas MoouILHO20 poboma doadHCHO 8x00ums: Ilpusoo
sedywux Konec - He menee 2uim. Ilpusoo donicen
npedcmagisims cobol INeKMPOMEXAHULECKYIO COOPKY Ha

ocHose dsucamensi ROCMOSHHO20 moka, pedmeopa,

1.00
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0amuuKa nONOAHCEHUSL 8ANA U BCIMPOEHHOU CUCeMbL
ynpaenenus. Cucmema ynpagieHusi npugooa 00IHCHA
0becneuusams 803MONCHOCHb 00bEOUHEHUS NPUBOOOS C
HOMOWbIO NOCIEA068AMENbHO20 UHmMep@eltica,
603MOIICHOCTL 3A0AHUSL NAPAMEMPO8 KOHMYPO8
ynpaenenus, ynpasienue spaujeHuem npusooa no cKopocmu
U NOJOJICEHUIO, KOHMPOTL Hacpy3Ku. [Ipoepammupyembiil
Konmponnep - ne menee lwim. [Ipoepammupyemviii
Konmpoiep dondicer obnadams unmepgeticamu - USB,
UART, TTL, RS485, CAN 0na kommyHuxayuu c
NOOKIIOUAeMbIMU BHEWHUMU YCIMPOUCIBAMU, A TAKHCE
YudpPOBLIMU U AHATO208bIMU NOPMAMU 88004/8b1800A.
OOHOnIAMHBINL MUKDOKOMNbIOMED - He MeHee [wm.
OOHONIAMHBIN MUKDOKOMNBIOMED 00IXHCEH NPeOCmasiamy
c06011 YCMpPOUCmB0 ¢ apXumexmypou MUuKponpoyeccopa
ARM, dondicen obnadamo ne menee 2 8bI4UCTUMENLHBIMU
slopamu ¢ maxkmogot yacmomotui e menee 11Ty. Jlazepuwiii
CcKaHupytowuti oanvHomep - e menee lwm. Jlazepnwiii
CKanupyrowull 0anrbHoMep 00dCeH 0becneuusams OUana3ox
usMepenust danbHocmu 00 06veKmoe8 He menee 2.5 Mempos u
cexmop ckanuposanus He meree 360 yenosuvix epadycos.
VIamuuk nunuu — He menee 3 wm. Jlamuuk 0ondcen
0becneuugams 0emexKmuposanue JUHUU Had KOHMPACMHOM
hone u nepedasams danHvle 8 NPOSPAMMUDYEMbILL
KOHMpOJLIep O ee HATUYUY NYymeM nepedayu AHAI0208020
cueHana unu yugposoeo cucnana, 1bo nymem nepeoaiu
yugpposoeco naxema oannvix. [Jamuuxa yeema — ne menee |
wim. Jlamuux 0ondicen paziuianms yeemoeol OMmmeHoK
pacnonoxcennozo psdom ¢ Hum oovexma 6 RGB nomayuu u
obecneuugams nepedauy OaHHbIX 8 NPOSPAMMUPYEMBILLL
KOHMPOLNEP 0 3HAYEHUU KAACO020 YBEMOBO2O KAHAA 6
sude yugposoeo nakema dannvix. Maccus UK-odamuuxos -
He menee lwm. Maccus HK-0amuukos oonoicern 6bimo
npeonazHauen 0Jisk OMCAHCUBAHUS TUHUU O OBUNCEHUS
mobunvrHo2o poboma. Maccug oonicen cooepaicams He
mernee 6um UK-0amyuxos, pacnonojiceHHbIx Ha 0OHOU
iunuy.  Cucmema mexHu4ecko2o 3penus - He menee lum.
Cucmema mexHuuecko20 3peHus 00axceH 0onaoams
COBMECMUMOCIBIO C PA3TUUHBIMU NPOSPAMMUDYEMBIMU
KoHmpoJiepamu ¢ nomowwio unmepgheicos - TTL, UART,
I2C, SPI, Ethernet. Cucmema mexHu4ecko2o 3penusl
0oaocHa 0becnedusams 803MOHNCHOCMb U3YUEHUSI OCHO8
npuUMeHeHUs AeOPUMMOB8 MAUUHHO20 00YYeHUs U
Hacmpoiiku napamempos Hetipocemeii. Cucmema
MexHUYecK020 3peHust 00INCHA 0becneyusams QYHKYUOHAT
pacnosznasanus pasiuiuHbLx 2e0MempUYecKux 00beKmos no
HaboOpy NPU3HAKO8, PACNO3HABAHUS SPAPUYECKUX MAPKEPOS
muna Aruco u Op, pacno3HA8AHUL MACCUBOS TUHULL U
reMenmos 00podicHbIX 3HaK08 u pasmemku. Cucmema
ynpasienus MOOUILHO20 POOOMA DOJIHCHA NO360ISIMb
OCYWeCmBsmb aHAIU3 OKpYsIcaloueil 06CmanosKku 6
npoyecce 08UdHCEHU MOOUTLHO20 POOOMA U OUHAMUYECKOM
UBMeHeHUU OKPYICaowell 0OCMAHOBKU, OCYUWeCmEIsinD
opmuposanue Kapmol I0KAILHOU 0OCMAHOBKU BOKPY2
poboma u noxanuzayus nonodcenusi poboma na kapme,
nocmpoenue 21o0aIbHOU Kapmbl OKPYHCAOUe2o
npocmpancmea. Cucmema ynpasienuss MoouibHo2o poboma

00121CHA NO380IAAMb ocyuecmeisiinb aHaius nﬂaHa/Kapmbz
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OKpYJICAIOUe20 RPOCMPancmed, obHapyIceHUe
OKpYIHCAIOUUX 0OBEKMOB, ABMOHOMHOE NIAHUPOBAHUE
\Wmapwpyma u 06ve30a cmamuyeckux u OUHAMUYECKUX
npensmcmeuil. Cucmema ynpasienus MOOUIbHO20 poboma
00N121ICHA 0Decneyusams 603MOACHOCHIb PAZMEMK) KApHibl
OKpYIHCAIOUje20 NPOCMPAHCMEA HA 30HbL C PA3TULHLIMU
npusHaKamu, 3a0a8aemMbiMu NOIbL308AMENEM (30HbL 3anpema
0711 0gudICeHUsl, oepanudenus ckopocmu u m.n.). Cucmema
VIpasienuss MOOUIbHO20 poboma 00HCHA 0Decneyusams
603MOICHOCTIb 3A0AHUsL MOYEK U 30H HA Kapme
OKpYJICAlOuje20 nPOCmMpancmea OJisk A8MOHOMHO20
nepemewenust mexcoy numu. Cucmema ynpagnenus
WMobunbHO20 poboma , 8xIOYAOWAA 8 CeO NOOCUCTNEMbI,
makie Kax - cucmema ynpaeienus 0sudxicenuem poboma,
cucmema coopa u 0opabomku ceHCOpHOU unpopmayuu,
cucmema nOCMpPOeHUst Kapmvl OKPYICAIOWe20o
NPOCMPANCmMEa u cucmema Hagueayuu, 00IICHA OblMb
peanuzosana na 6aze nPoPAMMUPYEMO20 KOHMPOLepa U
0OHONIAMHO20 MUKPOKOMNBIOMEPA, 4 MAKICE YCMPOUCMS,
6X005UUX 8 cocmas Komniekma. B cocmae komniexma
00IXHCHO 8X00UMb NPOSPAMMHOE 0Decnederue Ois
NPOSPaAMMUPOBANUSL 8 MEKCMOBOM PEOaKmope Ha no0oouu
Arduino IDE, npoepammupoganuu ¢ NOMOWbH0 CKPUNMO8 HA
si3bike Python, paspabomku cucmem ynpaeienus Ha OCHOGe
ROS. Taxk sce 6 cocmag Komniekm OO0IHCHA 6X00UMb
GUPIYAbHASL MOOETb MOOULLHO20 POOOMA 6 GUPIYATbHOM
OKPYIHCEHUU 0151 MOOETUPOBAHUSL ANCOPUINMOB CUCTEM
VIpasienust ¢ NOMOwbIo epaguueckou cpeobi.

Obpaszoseamenvhviii HAbOP

07151 U3yUeHus
MHO20KOMNOHEHMHBIX
pobomomexHuyeckux
cucmem u

WMAHRUNYJIAYUOHHbIX po60m06

ObpaszosamenvHblil HAOOP D0dIcCeH ObIMb NpedHA3HaweH 05
U3yYeHus pobomomexHUYecKUx mexHoN02ull, 0CHO8
UHPOPMAYUOHHBIX MEXHOLO2UL U NEXHOL02UT
NPOMBIULEHHOU A8MOMAMUZAYUU, A MAKHCE MEXHON02UL
NPOMOMUNUPOBAHUS U AOOUMUBHO20 NPOoU3Boocmaa. B
cocmae HAOOPa OONAHCHBL BXOOUMb KOMNJEKMYowue u
yempoticmea, obradaroujue KOHCMPYKMUBHOU, ANRAPAMHOU
U NPOZPAMMHOU COBMECHUMOCIbIO Opye ¢ Opyeom. 1)
[Komnekm KOHCMPYKIMUGHBIX 3JIeMEHMO08 U3 Memaiid u
nracmuka 0 cOOpKU Mooenell MaHURYIAYUOHHBIX pOOOMO8
C Y21060U KUHEMAMUKOU, NI0CKONAPAIeNbHOU
Kunemamuxou, Delta-kunemamuxoil. 2)
HnmeniexmyanbHbill cepeoMoOYib ¢ UHMESPUPOBAHHOU
cucmemoti ynpasienus - ve menee 7um. Cepeomooyb
0os1cer 061a0amv UHMeSPUPOBAHHOU CUCTNEMOUL
ynpaenenus, obecneuusaroueti 0OPAMHYIO C8A3b UIU
KOHMPOJIb NAPamMempo8 - NOJI0ACeHUe 8ald, CKOPOCHb
6pawenusl, Hazpy3Ka npueood, a makdice obecneyusaroujeti
603MOJCHOCIb NOCIE008AMENbHO20 NOOKIIOUEHUS. OpYe C
OpyeoM U ynpaeieHus: cep8omMoOYIamMU no
nocnedosamenbHOMy NOLYOYHAEKCHOMY ACUHXPOHHOMY
unmepgeticy. 3) Pobomomexnuueckuii KOHmMpoJiep,
npedcmasasiowull coool MOOYIbHOE YCMPOUCMEO,
srIIOUAIOWee 8 ceOsl OOHONIAMHBIL MUKPOKOMIbIOMED 05
BbINOTHEHUS CTIONHCHBIX BbIYUCTUMENbHBIX ONepayull,
nepugepuiinbiti KOHMpOoILep 01 YNPAGLeHUs. GHEeUHUMU
ycmpoticmeamu u naamy pacuiupenuss 0si NOOKIOYEeHUs.
eHeunux ycmpoticms. Modyau pobomomexnuieckozo
KOHMPOJLIEePa OONIHCHbL 001a0amb 00HOBPEMEHHOU

KOHCIMPYKMUGHOU, annapamHou U nPocPaAMMHOL

6.00
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coemecmumocmuio opye ¢ opyeom. Pobomomexnuueckuti
KOHMPOJLIEP O0NAHCEH YO08IeMBOPANb MEXHUYECKUM
xapakxmepucmuxam: Koi-60 A0ep CMpPOEHHO20
MuKpoxkomnviomepa - He MeHee 4, makmosas yacmoma sao0pa
- ne menee 1,2 I'Ty, o6vem O3Y - ne menee 512 Mo,
nanuuue unmepgeiicos - SP1, 12C, 1-wire TTL, UART,
\PWM, yughposvie - ne menee 16 wim u ananozosvie nopmel -
He meHnee 8 wm 0151 NOOKIIOYEeHUS] GHEUWHUX YCMPOUCMS,
ecmpoennbiti Mukpo@on, a maxaxce WiFi unu Bluetooth ons
KOMMYHUKAYUU CO BHEUWHUMU YCIPOUCTNEAMU.
\Pobomomexnuueckuti KOHMpoaLep 00IHCeH 0becneuugams
603MOXHCHOCIb NPOSPAMMUPOBAHUS C NOMOUBIO CPEOCTE
1301k06 C/C++, Python u c60600H0 pacnpocmpansemoti
cpeowt Arduino IDE, a makawce ynpasnenus mooenimu
pobomomexnuueckux cucmem ¢ nomowuipto cpedsvi ROS. 4)
[ Ipoepammupyemviil Konmpoinep - He menee luim.

[ Ipoepammupyemviti KOHmMpoLLEp OONACEH NPEOCMABIAMb
C0001 GbIYUCTUMENbHBIN MOOYIlb, 00AA0AIOUSUM YUPDPOBLLMU
nopmamu - ne meHee 8 WM U AHANI0208bIMU NOPMAMU - HE
wenee 16 wm, unmepgeticamu UART, I2C,SPI, TTL, a
maxoice Mooynem becnpogoonou cesasu muna Bluetooth unu
WiFi 0ns co30anusi annapamuo-npocpamMmHbIX peuleHutl u
""ymnwix/cmapm"""-ycmpoticms 015 paspabomxu pewieHull
""Uumepuem eewei"". 5) [lnama pacwupenus
npocpammupyemoco Konmpoaiepa — He menee lwm. [lnama
pacuuperus 0ondxcHa obecneyusams 803MONHCHOCHb
NOOKIIOUEHUS! VHUBEPCATLHO2O 8bIYUCTUMENILHOZ0 MOOYIISL K
cemu nocpeocmeom unmepgetica Ethernet. Ilnama
pacwupenus 0oadicha 0061a0ams NOpMamu 6600a-8bl800d
07151 NOOKTIOYEHUSL YUPPOBLIX U AHATO206bIX YCMPOUCE —
e menee 40 wm, unmepetic SPI u 603mozncnocmopio
nooka0ueHus 6HewHell kapmol namamu. 6) Mooy
MexXHUYecK020 3peHUsl, RPedCmasisiiouull cooot
yempoucmeo Ha 6aze 8bl4UCIUMENbHO20
MUKDOKOHMPONIEPA U UHMEZPUPOBAHHOU KAMEDbI,
0becneuugaroujee pacno3HA8aHe nPoCmeuux
u3006padiceHull Ha Mooye 3a cuem coOCMBEHHbIX
BHIUUCTTUMETILHBIX 803MONCHOCME - He MeHee wm;
Modyns mexnuuecko2o 3penus 00dCeH 0becneyusams
603MOANCHOCTD KOMMYHUKAYUU C AHATOSUYHBIMU MOOYISAMU
nocpedcmeom wiuHbl Ha 6ase nocie008amenNbHO20
unmepdeiica c yenvio danvHeliutell nepeoaiu pe3yibmamos
usMepenuil epynnovl MoOyiell Ha Ynpasiaouee
EbIUUCTUMENIbHOE YCMPOLUCMB0, NOOKIIOYEHHOE K OAHHOU
wiune. Mooy mexnHuuecko2o 3perusi O0JHCeH
0Oecneuugams 603MONCHOCHb OCYWECMBIISINb HACMPOUKY
MOV MEeXHUUeCK020 3peHUs - HACMPOUKY IKCNO3UYUL,
bananca 6enoeo, YemopasHOCMHBIX COCMAGIAIOUUX,
niowadu 0oHapydicusaemotl 06aacmu u306padicerus,
OKpyenocmu 0oHAPYICUBAEMOL 00IACMU U300PAdICEHUS,
nonodcenue ooHapyxcusaemvix oonacmeti OMHOCUMENLHO
Opye Opyea. Mooynb mexuuyeckozo 3penust 00aHCeH
0becneuusams 803MONCHOCHb HACMPOUKU HA
00HoBpementoe obnapydicenue ne menee 10 paznuunvix
00UHOUHBIX 00BEKMO8 6 cekmope 0030pa, b0 He MeHee 5
COCMAaBHbIX 00BLEKMOB, COCMOSWUX U3 He MeHee 3
paznuunbix epapuyeckux npumumugos. Mooy

"

IMEeXHUYeCKO20 3PEeHU odoncen obnadamo BCMPOEHHbIMU




Ne HaumeHnoBanue Kparkue npuMepHbie TeXHHYeCKHe XapakTepucTuku | Exunnna
n/n| odopynoBanus (PBIIO) (PBIIO) H3MepeHust
uumepgeticamu — USB, UART, 1-wire TTL, I2C, SPI ons
KOMMYHUKAYUY CO BHEUHUMU NOOKTIOYAEMbLMU
yempovcmeamu. 7) B cocmas nabopa 001xcHbl 6X00ums
yugposvle UHPOPMAYUOHHO-CEHCOPHBLE MOOYIIU,
npedcmasnsirowue coboll ycmpoicmea Ha baze
NpoCPaMMUpyemo2o KOHMpPOIEpa U UsMepumenbHo20
baemenma. L{ugposoii Mmooy dondxcen obradame
B6CTNPOCHHBIM MUKPOKOHMPOILEPOM (MAKMOBAs YACMOMA -
e menee 16 MIy, wuna dannvix — ve menee 8 Kbatim),
unmepgeticamu 0151 NOOKIIOYEHUS K 8HEUHUM
yempoticmeam: yugposvie u anano2ogvie nopmet, 1-Wire
TTL, pazvem muna RJ. LJugpposoii modyns dondicer
0bOecneuusams 803MONCHOCMb KOMMYHUKAYUU C
AHATOSUYHBIMU MOOYISIMU NOCPEOCMEOM WUHbBL HA 6a3e
nociedosamenbHo20 unmep@etica ¢ yenvio oanvHeluiel
nepedauu pe3yibmamos usmMepeHull 2pynnvl Mooyel Ha
VIpasisiowee 8blYUCIUmMenIbHoe YCmpoucmeo,
noOKIIoUeHHOe K OaHHOU wuHe. B cocmas nabopa 00ocHo
6X00Umb. YupposoL MoOyib MAKMOBOU KHONKU — He MeHee
3wm, yugpoeoit Modyib céemoouooa — e menee Jum,
Yupposol MoOYIb KOHYEB020 NPePbIEAMEes. — He MeHee
3wm, yugposoii Mooyrb damuuxa yeema — He menee lum,
yugposou mooyns RGB ceemoouooa — ne menee luum. 8) B
cocmae HaOOPa O0NAHCHBL BXOOUMb dlleMeHmbl 05k COOPKU
6AKYYMHO20 3AX6aMA: 6aAKYYMHAS NPUCOCKA — He MeHee
[wm, 21eKkmpomacHumubl Kianau — e menee lwm,
6aKyymuulil Hacoc — He menee lwm. 9) B cocmas nabopa
00.7191ceH 8X00UMb YueOHbLIL KOMNIEKM, BKII0YAIOwUll 8 ceOsl
yuebnoe nocobue, Habop OUOIUOMEK MPEXMEPHBIX
Da1eMenmos 051 NPOMOMuUnUPoOSanUs mooenetl
\MAHURYTSYUOHHBIX POOOMOS, 4 MAKI’CE NPOSPAMMHOE
obecneyenue 01 pabomul ¢ nabopom. Ilpoepammmnoe
0becneuenue 00IHCHO 0becneyusams mpexmepHyo
BUZYATUZAYUIO MOOETU MAHUNYIAYUOHHO20 poboma (¢
V2110801, NIOCKONAPANIENbHOU U OelbMa-KUHEMAMUKOU) 6
npoyecce pabomvi, 0becneyusams nOCMpoeHue
NPOCMPAHCMBEHHOU MPAEKMOPUU OBUNCEHUS
UCHOTHUMENBbHO20 MEXAHUIMA MAHUNYISAYUOHHO20 poOOoma,
603MOAICHOCTL 3A0AHUSL NOCIEO0BAMENLHOCTNU MOYEK OISl
NPOXONCOCHUS Yepe3 HUX UCHOTHUMENbHO20 MEXAHUSMA
Wmanunyasyuonnozo poboma. Ilpoepammnoe obecneuenue
0012HCHO PYHKYUOHUPOBAMD, KAK 8 OMOETbHOCMU 8 8Ude
Cpedbl MOOETUPOBAHUSL, MAK U 6 PENCUME MOHUMOPUHEA 8
peanvHom epemenu npu NOOKIOHEeHUU MOOeIU
WMAHURYISIMOpa ROCPeocmeom pobomomexHudecKo2o
konmpoinepa. [lpocpammnoe obecneyenue OOINCHO
0Oecneuusams 803MONCHOCHb NOCMPOCHUsL 2PAPUKO8
BaOaHHBIX U MEKYUWUX 0000UeHHBIX KOOPOUHAM
MAHURYISAYUOHHO20 pOOOMA, 2PAPUKOE 3HAYEHUTI
cropocmell U YCKOpeHUsl, 2paghukos paciemuvlx 3Ha4eHuil
Hazpysku. [Ipoepammmnoe obecneuenue OOaHCHO NO36OSMb
Badasame nocne0o8amenbHOCHb neped8UNCeHU
MaHunyisImopa nocpeocmeom Habopa Komamo 8 61o4Ho-
epagpuueckom unmepetice. Yuebnoe nocodue 00aHCHO
coOepoicams Mamepuavl no paspabomke mpexmepHbix
Wooeneil MOOUTbHBIX POOOMOS, MAHUNYIAYUOHHBIX POOOMOE
C PazIUYHLIMU MUNAMU KUHEMATUKY (Yel08ds. KUHeMamuKa,
NI0CKO-NAPANNENbHASL KUHEMAMUKA, 0elbid-KUHEeMAmuKa,
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ISCARA unu pvruasicnas Kunemamuxa, niamgpopma
Cmroapma u m.n.), UHCMPYKYuu no NPOeKmupo8anHuio
pobomos, uHCMpyKyuY U MEMOOUKU OCYUjecmeneHus
UHIICEHEPHBIX PACYemO8 Npu NPOEKMUpOsaHull (pacuemaol
HA2pY3KU U MOMEHMO8, PACYem MOWHOCMU NPUBOIOS,
pacuem napamempos KunemMamuxy u m.n.), UHCMpYKyui no
paspabomxe cucmem ynpaenenus u npospamMmHo20
obecneyenus 015 ynpagienuss poobomamu, UHCMPYKYuu u
\Memoouxu no paspabomxe cucmem YnpagieHus ¢
BreMenmamu UCKyCCmeeHHO20 UHMeNNeKmMA U MAWUHHO2O
0OyueHus.

no 21eKmpoHuxe,
baexmpomexanuxe u
Wukponpoyeccopnou
mexnuke

Obpaszosamenvhviii HAbOP

[Habop oonoicen 66ime npedHasHayeH 0 NPo8eoeHUs
VueOHbIX 3aHAMULL N0 U3YYEHUIO OCHO8 MeXAMPOHUKU U
pobomomexHuKu, NPAKMUYECK020 NpUMeHenUs 6a308bIx
DIeMeHMO8 2NeKMPOHUKU U CXeMOMEXHUKU, d MAKdHce
Hauboee pacnpocmpanerHHol 21eMeHmMHOU 0a3bl U
OCHOBHBIX MEXHUUECKUX PeUeHUl, NPUMEHAEMbIX NPU
NpOEeKMupO8aHUU U NPOMOMURUPOBAHUU PA3TUYHBIX
UHIICEHEPHBIX, KUOEPHEMUYECKUX U 6CTNPAUBAEMBIX CUCTIEM.
B cocmas nabopa 00aicHbl 6X00UMb KOMIIEKMYIOuue U
yempoticmea, obradaiouue KOHCMpPYKMUGHOLl,
DIeKMpUYEcKol, annapamHou U npocpamMmHoOu
coemecmumocmuio Opye ¢ opyeom. B cocmas nabopa
DoaoiceH 8X00UmMb KOMNAEKN KOHCMPYKMUBHBIX INeMEHIO08
U3 Memania 0 cOOPKU MaKema MAHURYIAYUOHHOSO
poboma u KomMnIeKm Memaiiudeckux KOHCMpPYKIMUGHbIX
baremenmos 0 coopku maxkema MoouIbHo20 poboma. B
cocmas Habopa O0NANCHBL BXOOUMb NPUBOIA PAZTIULHO2O
muna: Momopwl ¢ UHMeZPUPOBAHHBIM UTU BHEUHUM
0amuuKoMm NONONHCEHUs — He MeHee 2uim, cepeonpueoo
601bUL0T — He MeHee 4um, cepBOnPUBO0 MAbILL — He MeHee
2uwim, npugoo ¢ 803MOHNCHOCMBIO YNPABLEHUS 8 UUAL0BOM
peoicume — ne menee 2uum. B cocmas nabopa oondicnvl
6X00Umb 21eMeHmbl 0151 COOPKU 8AKYYMHO20 3aX8aMA.
6AKYYMHAS NPUCOCKA — He MeHee um, 31eKmpoMacHUmHbLU
Kianau — He menee luim, 8aKYYMHbIN HACOC — He MeHee
[wm. B cocmas nabopa 0ondicHa 6x00ums 21eMeHmMHAs.
baza 0151 nPOMOMUNUPOBARUSL. NIAMa 018 DecnaeyHo20
NPOMOMUNUPOBAHUSA, KOMIAEKM NPOBOO08 PAZTUYHO20
muna u O1uHbl, KOMNIEKM Pe3UCMOPO8, KOMNIEKM
c6emoou0008, cemuceemenmuulil uHouxamop, oucnieti JKK-
muna, KHONKU — He MeHee Suim, NOMeHYyuoMempbl — He
Wmenee 3um, ungpaxkpacuwlii oamuux - He Menee Juim,
VIbMPA38yKOB0U 0AMYUK - He MeHee Jum, 0amyux
memnepamypbl - He MeHee lum, 0amyuK 0C8eweHHOCMU -
He menee 1wim, mooyab Bluetooth — ne menee lwim, Mooy
\UK-npuemnuka — ne menee lum, mooyne UK-nepedamuuxa
6 6UOe KHONOYHO20 nyIbma ynpasienus — lwm,
akKymynsmop — He meHee lwm, 3apsaoHoe ycmpoucmeo — He
mernee luum. B cocmae nabopa oonicen 6xooumso
Wyremuoamuux 0s usmMepeHus memnepamypul u
eradNCHOCIU OKpYIHCatoujeli cpedvl — He menee wm.
Mynbmudamuux 00axcen 001a0ams 6CMpPOEHHbIM
WMuKkpoxonmponiepom (maxmosas yacmoma - He menee 16
MTy, wuna oannvix — ne menee 8 Koaum), unmepgheticamu
0J15 NOOKNIIOYEHUS K 6HEWHUM YCMPoticmeam: yugpossie u
ananoeosvie nopmei, 1-wire TTL, pazvem muna RJ. B

cocmae Habopa 00IXCeH BX0OUMb KOMNIEKM
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VHUBEPCANbHBIX 8bIYUCTUMENTbHBIX MOOY e,
npeocmasiaowux coboll 6a308yro niamy, niamy
pacwupenus 015 cemeso2o 63auUMO0eCmsUs U niamy
NOOKIIOUeHUs. CUNOB0IL HA2pY3KU. Bxoosawue 6 komniexm
yempoticmea 00nicHbl 001a0amb 00HO8PEMEHHOU
KOHCIPYKMUBHOU, dNIeKMPUYECKolU, annapamHoul u
NpPOCPaAMMHOL COBMECMUMOCHbIO Opye ¢ Opyeom. bazoeas
NAAMA YHUBEPCANbHO20 8bIYUCTUMENbHO20 MOV OONICHA
npedcmagisims cobol NPOSPAMMUPYEMbIL KOHMPOILTIED 8
cpede Arduino IDE unu ananocuunvix c600600HO
pacnpocmpansemuix cpedax paspabomxu. bazosasn niama
QoadcHa 001adams 8CmpoeHnbIMU uHmep@eticamu O
NOOKNIIOUeHUS YUPPOBBIX U AHANO208bIX YCIPOLCMS,
ecmpoennvimu unmepgeticamu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, WiFi. Ilnama pacuupernus 0014cHa
0b6ecneuusamsd 803MONCHOCHb NOOKIIOYEHUS
VHUBEPCAbHO20 GLIMUCTUMENLHO20 MOOYIS K Cemu
nocpedcmeom unmepeiica Ethernet. [lnama pacwupenus
QodicHa 001ad0ams nopmamu 6600a-6vi600a OJisl
NOOKIIOUEHUS. YUPDPOBBIX U AHALO20BbIX YCMPOUCMS,
unmepgetic SPI u 603M02CHOCIMbIO NOOKIIOYEHUSL 8HeWH el
kapmoel namamu. Iliama pacuuperus 015 NOOKIIOYEHUs
CUI080U HAZPY3KU OONIHCHA 00eCneyus8amb 603MOHCHOCHb
NPAMO20 ROOKIHOYEHUs 6HeWHell CUNOBOU HAZPY3KU, d
maxoice pe2ynupyemotl Hazpysku nocpeocmeom PWM
unmepgeiica. B cocmas nabopa oonicen 6xooumso
npocpammupyemolil KOHmpoJiep, obecneuudaruuil
B03MOXCHOCIb OCYWeCMBIAMb PA3PAbOMKY NPOZPAMMHOZO
K00d, UCNOIL3YSL UHCINPYMEHMAapUll cpeod paspabomxu
Urduino IDE u Mongoose OS u a3b1K08 npoepammuposanus
C\C++, JavaScript. Ilpoepammupyemviii KOHmpoiiep
Doaicen obradams nopmamu /11 ROOKIIOUEHUS. YUPPOBbIX
U AHATI0208bIX YCMPOTICME, 8CMPOEHHbLMU
npocpaMMUPYEMBIMU KHONKAMU U 9NeKMPOMEXAHULeCKUMU
WMOOyIAMU 01 OpeAHU3AYUU CUCEMbL PYUHO20 YAPAGIEHUS,
6CIMPOEHHBIMU NPOSDAMMUPYEMBIMU C8EMOOU0OAMU OISt
UHOUKAYUY PabOUe2o pedcuMd, 6CIpOeHHbIMU
unmepcpeiicamu USB, USART, 12C, SPI, 1-wire TTL, ISP,
Ethernet, Bluetooth, WiFi. B cocmas nabopa 0onicen
6X00UMb MOOYIb MEXHUYLECKO20 3PEHUsL , NPeOCMasIaouulL
0001l 8bIYUCTUMENBHOE YCMPOUCIEO CO 8CMPOEHHBIM
muxponpoyeccopom (kon-6o sidep - He menee 4wum,
uacmoma s0pa ne menee 1.2 I'Ty, o6vem O3Y - ne menee
512M6, 0b6vem ecmpoennou namsimu - we menee 81°6),
UHME2PUPOBAHHOU KAMEPOU (MAKCUMATbHOE pa3peuleHue
6UO0CONOMOoKa, nepedasaemo2o no unmep@eiicy USB - ne
Wmenee 2592x1944 e0.) u onmuyeckou cucmemoti. Mooy
MexHUYecKo20 3peHust 00dceH 061adams
COBMECMUMOCIBIO C PA3TUYHBIMU NPOSPAMMUDYEMBIMU
Konmpoanepamu ¢ nomowbio unmepgeticos - 1-wire TTL,
UART, 12C, SPI, Ethernet. MoOy1b mexnHuueckoeo 3penus
0oadicen obecneyusams 8bINOIHEHUE 8CeX UBMEPEHUN U
BbIUUCTIEHUL NOCPeOCINB8OM COOCIMBEHHBIX BbLIYUCTUMENbHBIX
603MOANCHOCIE BCMPOEHN020 MUKponpoyeccopa. Mooy
MexHUYecK020 3peHust 00HceH 001a0amsb 803MONCHOCHILIO
KOMMYHUKAYUY C AHATIOSUYHBIMU MOOYISAMU NOCPEOCHBOM
wiuHbl Ha base nocredosamenbHo20 unmepgheica c yeivio

Oanvretiwetl nepedaiu pe3yibmamos UsmepeHuti 2pynnol




Ne HaumeHnoBanue Kparkue npuMepHbie TeXHHYeCKHe XapakTepucTuku | Exunnna
n/n| odopynoBanus (PBIIO) (PBIIO) H3MepeHust
Modynell Ha ynpasnsiouee GbluUCTUMENbHOE YCMPOLCMEO,
noOKII0UeHHOoe K OaHHOU wune. Modynb mexHuueckoz2o
BpeHUst Q0NICEH 0Decneuusams HACMpPOUKU PEXNCUMO8
pabomul - HacMpoUKy dKcno3uyuu, baianca 6enoeo,
1Y6EeMOPAZHOCMHBIX COCMABIAIOWUX, NIOWAOU
06Hapyrcusaemoli obracmu uz00padlceHus, OKpy21ocmu
0OHapydICUBAEMOL 00AACHU UZ0OPANCEHUS, NOJIONHCEHUE
0OHapydcusaemvix obracmer OMHOCUMENbHO Opye Opyea,
\WMawunHoe o6yuenue napamempos HeupoOHHbIX cemeti OJisl
0OHapyCceHUs 00vbeKmos, Popmy u 3aK00UpPOBaHHbIE
BHAueHUs1 OOHAPYIHCUBAEMBIX MAPKePO8 muna Aruco,
pazmepvl 0GHAPYICUBAEMBIX OKPYIICHOCTEL, KEAOPAMO8 U
IMpey2oabHUKO8, NAPAMEMPO8 KOHMPACMHOCMU, PA3MeEPO8,
KpUGU3HBL U NOJIOJICEHUsL pacno3nagaemulx aunutl. Habop
QondiceH obecneyusams 803MON’CHOCTG PA3PAOOMKU MOOeNU
WmoburbrHoeo poboma, ynpasnsaemotl ¢ FPV-pescume
nOCPEOCmMEOM NPOSPAMMHOZ0 0becneyenus O
NepPCOHANbHO20 KOMNLIOMEPA U MOOUTILHBIX YCIMPOLUCME HA
6aze OC Android unu 10S, obecneuusaioue2o
603MOICHOCTD YNPAGLEHUS MOOUIHBIM POOOMOM U
6CTIPOEHHBIM MAHUNYSIMOPOM HOCPEICMBOM 2PAPUUECKO20
unmepgeiica, 8KIOUAIOWUM 8 ceb5 HADOP KHONOK U
nepexouamernetl, OHCOUCMUK, 06aacms 051 OMoOpaAd*CeHUs
suoeo. Habop oonwcen obecneuugams 603MONCHOCHD
U3yUeHUsT OCHO8 pa3pabomKU NPOSPAMMHBIX U ANNAPAMHBIX
KOMNIIEKCO8 UHIICEHEPHBIX CUCMEM, peulenull 8 chepe
""Uumepnem eewen"", a maxoice pewenuii 6 oonacmu
pobomomexHuKuy, UCKyCCmeeHHo20 UHMeLIeKma u
Wmawunnozo obyuenus. B cocmag nabopa 0ondicno 6xooums
nocooue no u3yHeHuI0 0CHO8 ANEKMPOHUKU U
cxemomexnuxu, pewenutl 6 cpepe ""HUnmepnem eewen””,
paspabomku u npomomunuposanuio mooeiei pooomos. B
cocmae HAOOPa O0NAHCHO 8X0OUNMDb ROCOOUE NO U3YYEHUIO
0CHO8 pa3pabomKu cucmem MmexHU4ecKo20 3PeHust U
bIEeMEHMO8 UCKYCCMBEHHO20 UHMETIEKMAL.

IKosinuecTBO
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Obpazosamenvhvlii HADOP 00HCEH ObIMb NPEOHA3HAYEH 05
U3yUeHUsE MEXAHUKU, MEXAMPOHUKU U POOOMOMEXHUK.
Obpazosamenvhulil HAOOP NPeOHA3HAYeH 071 pa3pabomKu
NPOSPAMMUPYEMBIX MOOELEU MEXAMPOHHBIX CUCIEM U
MOOUILHBIX POOOMOB, OCHAUEHHBIX PA3TUYHBIMU
WMAHURYIAYUOHHBIMU U 3AX6ATMHBIMU ycmpoticmeamuy. B
cocmag HaboOpa 00IAHCHO 8XOOUMb: KOMNIIEKIN
KOHCTPYKMUBHBIX 2IEMEHMO8 U3 MEMAild, KOMNIEKM
KDEnéNCHbIX DNIeMEHMO08, KOMNAEKM 05t COOPKU 3aX8AMHO20
yempoticmea — He menee 1 wim., Kolleca ¢ npope3uHeHHbIM
O6pazosamenvuviil HAGOP  |06000M — He MeHee 2 WM., KOLeca 6CEHANPABIEHHO20

no MexanuKe, MexampoHuKe [D8UICEHUs -He MeHee 2 um., NPUB00 NOCMOHHO20 MOKA C wm. 3.00
1 pobomomexnuke UHMeSPUPOBAHHOT CUCMEMOU YAPABTCHUS,
obecneuusaiouelt OGpAMHYIO C653b NOJONCEHUIO, CKOPOCMU
u Hazpyske - He MeHee 4 wim., OamuuUK IUHUY - He MeHee 3
wim., damuux paccmosnus — He menee 1 wm.,
akKymyaisamophas bamapest — ne menee 1 wm., 3apsonoe
ycmpoticmeo — ne menee 1 wm. B cocmae nabopa 0odicen
6X00UNb NPOSPAMMUPY MBI KOHMPOJLIED,
0becneuusaIowUll 603MONCHOCHb OCYWYECTBTIMb
pazpabomxy npocpamMmHo2o Kood, UCNOIb3Ysl
uncmpymenmapuii cped paspabomxu Arduino IDE.
Ipozcpammupyemviti KOHMpoLLEp OONACEH 0DeCcne u8ams
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Annapammyio u nPoepPamMMHYIo COBMECMUMOCHb C
baremenmuoll 6asou, 6xooawell 8 cocmag Habopa.

I Ipocpammupyemviti KOHMPOLLEP OONNHCEH COOEPICANTL
credyiowue unmepgericel: yughposvie u AHAIO208bLE NOPIIbL
— ne menee 50wm, USB, USART, 12C, SPI, ISP, Bluetooth,
WiFi. I[Ipoepammupyemulii KOHMPOLEP OOJINHCEH
codeparcamv unmepgheiic (01 NOOKIIOUeHUs: NPUBOJ0s U
0amuuKos pobomomexHuyecko2o Habopa), pearu308anublil
Ha 6ase wurnbl RS-485 — ne menee 12wm.

I Ipocpammupyemviti KOHMPOLLEP OONACEH COOEPICANNb
CU0601L NOpM OJisk ROOKIOYEHUsL BHEUWHEN HAZPY3KU UIU
momopos — ne menee 2uum. B cocmag nabopa dondicen
6X00UMb MOOYIb MEXHUYECK020 3peHUss — He MeHee [wim.
IMoOyne mexHuuecko2o 3perus 0oadicen obecneuusams
603MOANCHOCTD KOMMYHUKAYUU C AHATOSUYHBIMU MOOYISLMU
nocpedcmeom wuHbl Ha 6aze noci1ed08amenbHO20
unmepgetica c yeavio oanvHeluel nepedayu pe3yibmamos
uzMepenull epynnsvl MoOyiell Ha Ynpasisaouee
BHIYUCTUMENILHOE YCIMPOUCMB0, NOOKTIOUEHHOE K OQHHOU
wiune. Mooyns mexnuuecko2o 3peHust 0IHCeH
0Oecneuusams 803MONCHOCHIL OCYUIECBTISIMb HACMPOUKY
MOV MEXHUYECKO20 3PEHUs - HACPOUKY IKCROZUYUL,
bananca 6eno2o, YBEMOPA3HOCMHBIX COCMAGISIOUUX,
niowadu ooHapyicusaemotl 0oacmu u300padicenus,
OKpyenocmu 0OHapyHcU8aemMo 001ACmuy U300PANHCEHUS,
noJodicenue 0OHAPYICUBAEMBIX 0OIACMEN OMHOCUMETLHO
Opye Opyea. MoOynb mexuuuecko2o 3penust 00NCeH
0becneuusansd G03MONCHOCHb HACMPOUKU HA
00HO06pemennoe obnapydicenue e menee 10 paznuunvix
0OUHOYHBIX 00BEKMO8G 8 cekmope 0030pa, b0 He MeHee 5
cocmagubix 00bEKMOs, COCMOSWUX U3 He MeHee 3
paziuunvix epapuyeckux npumumugos. Mooy
MexHUYecKo20 3peHust 00dceH 001adams 6CMpPOEHHbLMU
unmepgeticamu — USB, UART, 1-wire TTL, I2C, SPI ons
KOMMYHUKAYUU CO BHEUWHUMU NOOKIOYAeMbIMU
ycmpoticmeamu.

Obpazosamenvhblil
KOHCIMPYKMOpP ¢

KOMNIEKMOM OamM4UuUKos

Obpazosamenvhvlii HADOP 00HCEH ObIMb NPEOHA3HAYEH 05
U3yUeHUsE OCHO8 pa3pabomKU NPOSPAMMUPYEMbIX MOOeLell
A8MOHOMHBIX MOOUNLHBIX pobomos. B cocmae nabopa
00IHCHO 6XOOUMb: KOMNLEKM KOHCIMPYKMUBHBIX JIEMEHMO8
U3 NAACMUKA, UHCIPYMERM 0/ pabOmbl ¢ KPENeNCHbIMU
KOMNOHEHMAMU, CEPEONPUBOO C 6CHPOEHHOU CUCTNEMOU
ynpasnenus, obecneuusaroueri 06pAmMHyIO C6s3b
NONI0JICEHUI0, CKOPOCMU U HAZPY3Ke - He MeHee 4 wm.,
nyibm ynpasieHus — He menee lum, 0amuux Kacanus — e
\menee 1 wm., damuux yeema — ne menee lum, damuux
MAKMUILHO-CEHCOPHBILL CO C8eMOOUOOHBIM MOOYIEM — He
\menee 1 wim., kamepa ¢ 603MONCHOCHBIO OOHOBDEMEHHO20
onpedenenus HeCKOIbKUX Y8emos — e Menee 1 wim.,
axkymynsamopuas bamapest — ne menee 1 wm. B cocmas
Habopa 0012ceH 8X00UMb POOOMOMEXHUYECKUU
Konmponiep — ne menee luim. Pobomomexnuueckuii
KOHmMpOJLIep 00diceH 001a0amb GCINPOEHHBIM YGEMHbIM
VKK sKxpanom u 6cmpoeHHbiM UHePYUOHHBIM OAmMYUKOM.
\Pobomomexnuyeckuti KOHMpOoLLEp O0ANCEH UMEMb He
menee 12 nopmog 0151 NOOKIOUeHUs. 6HEUUHUX YCMPOUCTNG U
nopm 05 ycmanosKku kapmel namamu. B cocmas nabopa

00121CEeH BXOOUMb NPOSPAMMUPYEMbLIL KOHMPOJLIED — He

8.00




Ne HaumeHnoBanue Kparkue npuMepHbie TeXHHYeCKHe XapakTepucTuku | Exunnna
n/n| odopynoBanus (PBIIO) (PBIIO) H3MepeHust
Wwenee 1 wm. IIpocpammupyemviii KOHMPOLIEP OONICEH
npedcmaesiams coool ycmpoiicmso, obecneyusaioujee
BO3MOJICHOCTL OCYWECMEISMb PA3PAOOMKY NPOSPAMMHO20
K0OA, UCNONb3YS UHCIPYMEHMapuil cped pa3pabomku
Arduino IDE. IIpoepammupyemulii KOHmMpoaiep 00NiCeH
0becneyusamsv annapamuyo u npoSPamMMHyIO
COBMECTNUMOCb C dNeMeHMHOU 6a301l, 8x00:uell 6 COCMAg
Habopa. Iipospammupyemulii KOHKMPOREP O0NACEN
codeparcams credyrouue unmepgeticol: yugposuie u
ananozosvie nopmel — ve meree 50wm, USB, USART, 12C,
\SPI, ISP, Bluetooth, WiFi. IIpoepammupyemulii KOHmMpoiep
OoadiceH cooeparcams unmepetic 051 NOOKIOYeHUs
NpuU80008 U 0AMUUKO8 POOOMOMEXHUYeCKo20 Habopa— He
wenee 12 wm.

HaumenoBanue HanpasJienusi: '"Texunonozuueckas nanpasaennocmo. bUHO"
HanmenoBanue pasnena:
1 "TexHomorndeckas
HanpasieHHocTs. B1O"

IKosinuecTBO

=

[ Ipeonasnauen ons onpeoenreHus ONMUYecKol NIOMHOCMU,
Cnexmpoghomomemp KO3 UYyLUeHMO8 nPponyCKanusi U KOHYEeHMpayuu wm. 1.00
paznoobpasnvix pacmeopos

B cocmas éxooam: Cencop Tun 1 ne menee I wm.,
0becneuugaem 03MONCHOCMb PESUCIPAYUY CUSHALA
DIEKMPUYECKOU aKMUBHOCHIU MbIUUY (INEKMPOMUOSDAMMDbI,
OMT'). Pecucmpayus 00nx#CHA OCYUiecmensemcs
HeUuHBA3UBHO, CYXUMU deKmpooamu. Bosmoacnocmoro
KpenjieHus K pyKe ueio8eKd, Ymo O0IHCHO 0a8amb
603MOCHOCHb Pe2UCMPUPOBAMb INEKMPULECKVIO
axmueHoCmu Muluiybl 8 00IACMU, HAO KOMOPOU
pacnonacaemcs kpennenue. Ilpu nanpsocenuy Moluiyol
0oaoCHa ObIMb 0becneyeHa 603MOHCHOCHb HADII0OEeHUS
nyuynocmu cuenana (m.e. npucymemaue OMI'), npu
paccrabnenuu motuysl - ee omcymemaue. Cencop Tun 2 ne
\wenee 1 wm., obecneuugaem 803MOHCHOCIb Pe2UCMPAYUU
cuenana pomonnemuzmoepammol (PII) onmuueckum
nymem, 3a cuem usMeHeHUs: OMpPANHCEeHHO20 OMm
KpOBEHOCHBIX COCY008 c8ema, 00beM KOMOPbIX USMEHAemcs
noo o30eticmsuem nyibcosoul 60Hbl. Cencop 00aiceH
Yuebno-uccnedosamenvcrasnpvims obecneuer 603MONCHOCHbIO KpenieHUs: K NoOyueyKe
lnabopamopus 6uocuenanos nanrvya yenogexka. Cencop Tun 3 ne menee 1 wim., wm. 5.00
U HelPOMexXHON02UlL 0becneuugaem 603MONCHOCHb: Pe2UCPAYUL CUSHANA
brexkmpoxapouocpammol (DKT) ne ungazusnvim cnocobom,
pecucmpayuu I, I1 u Il omgedenuil, nookuroyeHus
DIEKMPOO08 K CEHCOPY ¢ NOMOWbIO COCOUHUMENbHBIX
np060008, obopydosannvix TouchProof pazvemamu.
Cencop Tun 4 ne menee 1 wm. obecneuusaem
B03MOXCHOCIb: pe2UCPAaYUU CUSHANIA KOHCHO-
eanveanuyeckou peakyuu (KI'P), pecucmpayusi komopoeo
oCcyuecmensiemcs Ha NOCMOSHHOM MOKe, NOOKIIOYeHUs. K
mesny uenoseKa ¢ NOMOUbIO CYXUX 3NIeKMpPoO0s,
NOOKIIOUeHUE KOMOPBIX K CEHCOPY OCYWeCMEIAemcs ¢
nomowwio TouchProof pazvemos. Cencop Tun 5 ne menee 1
wim., obecneuugaem 03MOICHOCHb: PeSUCMPAYUU CUSHANA
brekmpuyeckoi akmusnocmu mozea (33I) ¢ nomowvio
CYXUX HEUHBAUBHBIX INEKMPOO08,; pecucmpayuu
DIeKMpuUYecKol aKMUHOCMU PAa3HblX 00ell Mo32d,
NOOKIIOUeHUS 2IeKMPOO08 K CEHCOPY € NOMOWbIO
coedunumenvHuix nposo0os, 06opyodosanuvix TouchProof




Ne HaumeHnoBanue Kparkue npuMepHbie TeXHHYeCKHe XapakTepucTuku | Exunnna
n/n| odopynoBanus (PBIIO) (PBIIO) H3MepeHust
pazvemamu; 3aKpenyienHuss 1eKkmpooos Ha HOBEPXHOCMU
conoswl. Cencop Tun 6 ne menee 1 wm., obecneuusaem
BO3MOJICHOCb. PE2UCTNPAYUY CUSHALA KOAeOaHUsL 2PYOHOT
knemxu (Cencop Obixanus), onpeoeyienust Yacmomul
Ovixanusi. Yempoiicmeo 0nst coopa OaHHbIX OM CEHCOPO8 U
nepeoaul Ha NepCoHANbHBII KOMNbIOmep obecneuusaem
603MOHCHOCTNG COOPA OAHHBIX OM NOOKTIOUEHHBIX K HEMY
CeHCOpO6 U OMNPABKY noyyenuvlx Oannvlx na I1K.
ITooxniouenue yenmpanvno2o moodyns k I1K ¢ nomowwio
USB-kabens. L{enmpanshuiii MoOyis umeem He meree 1 wim,
: eanveanuueckyio uzonayuio om IK. [Jenmpanvusiti MoOyis
0becneuusaem 603MOICHOCb 0OHOBPEMEHHO20
NOOKIIOUeHUs 8Nn1omb 00 4 cencopos. Kaswcowiil uz 6x0006
[{enmpanbro2o MOOYA UMeem 2aib8aAHUECKYI0 U30IAYUIO
(0becneuenue MeHCKAHATLHOU 2aNb8AHUYECKOU U30TAYUL).
Ilooxntouenue cerncopos k Llenmpanvromy mooynio
0CYWecmenaemcs ¢ NOMOWbI0 CREeYUATUIUPOBAHHbIX
pasvemos muna LEMO, obecneyusarowjux npasuibHoCcmy
NOOKIIOUEHUS. PA3bEMA U CHUICAIOWUX PUCK CIYYATIHO20
Kacanus pazvemos MmoKOnpoeoOAWUX Yacmell, d MaKice
0Oecne usaIowWUX 3auumy om HeCanKYUOHUPOBAHHO20
NOOKIIOHUEeHUS. K NPOU3BObHBIM yCmpoticmeam. Mooyab
«Knonkay ne menee 1 wim., obecneuusaem 603MOACHOCHb.
pasmemxu pecucmpupyemuix CUZHAI08 U OMMeamsy He
\menee 3-X pasnuinbIX Kame2opuu CoCMOSHUIL.
Yempoiicmeo, exooawee 6 cocmag nabopamopuu, 00ax4CHO
0becneyusamsv 603MOHCHOCHb PE2UCPAYUU
apmepuanbHo20 0asieHus.

IKosinuecTBO

=

HaumenoBanue Hanpanenusi: ""Koumnviomepnoe u npezenmayuonnoe ooopyoosanue’’

HanmeHoBaHue pa3aena:
"KommberotepHoe u
Mpe3eHTaIl[MOHHOE
obopymoBanue"

\Hnmepaxmuénbvlii KOMIIEKC C 8bIYUCTUMENbHBIM OJIOKOM U
WoOUNbLHBIM KpennieHueM 00IdHCeH COOMBEMCIB08AMb
cnedyrowum mexunuueckum mpebosanuam: Pasvep
Ouazonanu: He menee 74 owimos; Paspewenue sxpana no
copusonmanu. ne menee 3000 nuxceneii: Pazpewenue
bxpana no eepmuxanu: He menee 2100 nuxceneti,
[loooepoicka paspewenus 3840x2160 nuxceneii (npu 60 'y):
0a, Hanuuue ecmpoennol akycmuueckou cucmemsl. 0d;
Konuuecmeo mouex kacanusi.: He menee 20; Boicoma
cpabamwleéanus cencopa om no8epXHOCMU IKpaHa: He bosee
3 munaumempos, Bpemsa omKIuUKa ceHcopa Kacanus.: He
\Unmepaxmusnulii komniexc (ponee 10 muniucexyno, Becmpoenuvie ghpynkyuu

C 8bluUCIUMENbHBIM DIOKOM [PACNO3HABAHUA 00beKmMOo8 Kacanus: da, Koruuecmso wm. 4.00
1L MOOUTLHBIM KpEnaeHUeM  [1000ePAHCUBAEMBIX CIMULYCO8 0OHOBPEMEHHO. He MeHee 2,
\BozmooicHocms nookmouenus k cemu Ethernet npogoonvim
cnocobom: da; Bosmoosxcnocms nookmouenus k cemu
[Ethernet 6ecnposoonvim cnocobom (Wi-Fi): oa;
IBO3MOJICHOCb UCNOIb308AHUS IAOOHU 8 KAYeCmee
uHcmpymenma cmupanus. 0a, Hanuuue unmezpupoeannozo
damuuxa oceeweHHOCmuU 015 A8MOMAMUYECKOL KOPPeKyuu
siprocmu nodcgemxu: oa, Hanuuue gpynxyuu becnposoonou
nepedauu uzobpasicenuss ¢ ycmpoucme na baze OC
Windows: 0a, Hanuuue ¢ynxyuu 6ecnposoonoil nepedadu
uzobpasicenusi ¢ ycmpoticms na 6aze OC MacOS: oa;
Hanuuue ¢hynxyuu becnposoonoul nepedauu u300pajicenus ¢




=

HaumenoBanue

obopynosanus (PBIIO)

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH
(PBIIO)

Eaununa
H3MepeHus

vempotcme na 6asze OC iOS: oa, Hanuyue gpynkyuu
becnpo8ooHoll nepedayu U300paxicenus ¢ yCmpoucmes Ha
baze OC Android: oa; BosmoscHocms yoanenHo2o
ynpasienust u monumopunea: oa; Hanuuue kpennenus 6
Komniexme: da; Hanuuue cnoma na xopnyce 0iis ycmanosKku
00NOIHUMENLHO2O 8LIYUCTUMENbHO20 O0KA: 0a;
Maxcumanvhviii nOOOepacusaemvili 00vbem OnepamusHoU
namsamu OONOIHUMENLHO20 BbIYUCTUMENbHO20 OI0KA: He
wmenee 8 I'6;, MaxcumanvHblii noodepoicugaemulii 06vem
Haxonumesi OONOJIHUMENIbHO20 GbIYUCIUMENbHO20 DIOKA:
ne menee 128 I'6; Paswem 014 nooknouenus
00NOIHUMENLHO20 BLIYUCTUMENLHO20 OOKA ¢ KOHMAKMAMU
DIEKMPOnUMAnUs GEIYUCTUMENbHO20 OIOKA OMm
6CMPOEHH020 OI0KA NUMANHUSL UHMEPAKMUGHO20 KOMMWIEKCA
U KOHMaxmamu 071 NOOKIIOYEHUs. YudpPo8o2o 8UOEOCUSHANA
u USB 0111 nookmiouenus cencopa Kacanus: Hanuuue;

I IpouszsooumenbHocms npoyeccopa OONOIHUMENbHO2O
sbluUCIUMENbHO20 O10Ka (3Hauenue 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,; Paspewenue na svixode sudeoadoanmepa
BLIUUCTUMENbHO20 OJIOKA NPU pabome ¢ UHMePAKMUGHbIM
Komniexcom: He menee 3840 x 2160 nukceneu npu 60 I'y;
Hanuuue y 00noaHumenbHo20 blHUcIumenbHo20 010Ka
6ecnposoonoeo mooyas Wi-Fi ne nuoice 802.11a/b/g/m/ac;
Maxcumanvhulil yposens uiyma npu pabome
00NOTHUMENBHO20 8bIYUCIUMENbHO20 ONIoKa: He bonee 30
0bA; Hanuuue 6 komniekme MOOULILHO20 MEMATLIULECKO2O0
Kpennienust, 06ecneuusanye2o 603MONCHOCHb HANOIbHOU
VCmarno6Ku UHMepaKmugHo20 KOMIAEKCA, ¢ NEPEOBUINCHOL
KOJIeCHOU 0A301l U B03MOICHOCBIO UKCayuu KoJec Ol
UCKIIOUeHUST HENPOU3BOTILHO20 OBUICEHUSL,

I Ipedycmarnoeienas onepayuoHHas, CUCHeMa ¢
epaghuueckum noavzosamenbckum unmeppeicom,
0becneuusaiowas pabomy pacnpocmpaHeHHbIX
0OpaA306aMENLHBIX U 0OUECUCEMHBIX NPUTLOIHCEHULL
Hanuyue, QynKyus 2paguuecko2o KOMMEeHMUPOBaHUsL
1n0BEPX NPOU3BOTLHO2O U30OPAINCEHUS, 8 MOM HUCIE OM
pusuyecku NOOKIIOUEHHO20 UCMOYHUKA BUOCOCUSHATIAL:
Hanuyue, Mnmezpuposannulii 6 n01b306amMenbCKull
unmepeiic GyHKyuonar npocmompa u pabomul ¢ gauvramu
ocrosnbix hopmamos ¢ USB- nakonumenetl unu cemesozo
cepsepa: nanuvue, Unmezpuposanmvie cpedcmea,
0becneuugarougue credyiouull PYHKYUOHAL: — CO30aHUe
MHO20CMPAHUYHBIX YUEOHbIX 3AHAMULL C UCNONb308AHUEM
WeduakoHmenma pasiuyHbix popmamos, — co30anue
Haonucetl u KOMMEHMAPUes NOEPX 3anyWeHHbIX
NPULOJICEHUT, — PACNO3HABAHUEe Pucyp U PYKORUCHO20
mexcma (PyccKull, aHeIUUCKUl A3bIKW), — HATudue
UHCTPYMEHMOB PUCOBAHUSL 2OMEMPULECKUX huyp U
iunull. Bcmpoennvie ghynxyuu: — cenepamop Cay4aunvix
yucen, — KaIbKyIsmop, — KPaAHHAsS KIaeuamypd, —
mavmep, — peodaKxmop Mamemamuieckux Qopmyi.
DeKmpoHHble MameMamuieckue UHCMpyMeHmbl. —
YUPKYIb, — Y2ONbHUK, — JUHEUKd, — MPAHCOPIMUP.
\Peoicum «6enoil 00CKU» ¢ 803MONCHOCMbIO CO30AHUS

IKosinuecTBO
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HaumenoBanue

obopynosanus (PBIIO)

Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH
(PBIIO)

Eaununa

H3MepeHHUst

IKosinuecTBO

BaMemox, pucosanus, pabomel ¢ MaOAUYAMU U SPAPUKAMU:
Hanuuue. Umnopm ¢aiinos popmamos: PDF, PPT, PPTX

Drunuapm

\Pasmep paboueii oonacmu: He menee 700x1000 mm

2.00

paneHus Hoymoykos

Teneoicka 0nst 3apsoKu u

mun Kopnyca.: Mema,; 603MONCHOCHb De30NACHO20
BawUEHH020 3AMKOM XPAHEHUsi HOYMOYKO8: Haiudue;
603MOXCHOCIb 3aPAOKU HOYMOYKOG: HAuYUue, NOO0ePIHCKA
HOymoykoe n.1.; nanuyue poymepa Wi-Fi cmanoapma
802.11n unu cospemennee: 1 wm. noddepcka HOymoyKos
n.1,; konuuecmeo noymoykog: om 15 wmyk, noddepoicka
Hoymoykoe n.1; Hanpsisicenue numanus: 220B\501y;
llompebasemasn mowHocms, Bm (maxcumym): 2500;
llompebasemviti mox, A (maxcumym): 12; Inuna wnypa
baexmponumanus: om 2,5 mempa; 3awuma om
nepenanpsidicenusl, KOPOMK020 3aMbIKAHUSL: HAluYue,
[Koneca onst nepedsudicenusi ¢ mMOpMO30M. HAUYUE.

1.00

WMDY mun 2

Tun ycmpoiicmea.: MuoeopynxkyuoranbHoe ycmpocmeo
(MDY); [semunocms neuams: ysemuas, Dopmam
neyamu: ne menee A4; Tun ckanuposanus.
npomsicHbL/Naanwemnblil, Bosmooicnocms ckanuposanus
6 popmamax: ne menee A4; Cnocob nooxmouenus: LAN,
\Wi-Fi, USB.

1.00

WMDY mun 1

Tun ycmpoiicmea: Mnozoghynkyuonanonoe ycmpoucmeo
(M®Y), [{eemnocms newamso: yepuo-oenas, Texnonoeus
neuamu: dnexmpozpaguueckas (1a3epHas, c6emoouoOHds,);
Dopmam neyamu: ne menee A4; Tun ckanupoganus:
npomsaNCHbIl/NAAHWemHbIL, Bosmoocnocms ckanuposanus
6 popmamax: He menee A4, Cnocob nooxnouenus: LAN,
\Wi-Fi, USB

1.00

\Hoymoyx

Dopm-pakmop: Hoymbyk, Paszmep ouazonanu: we meHee
15.6 oroumos; Paspewenue sxpana: Full HD, Quad HD unu
Ultra HD; Obwuii 06vem ycmano8ieHHOU OnepamueHol
namsmu: ne menee 8 I'oaiim,; MaxcumanvHolil 0owul
nodoeporcusaemulii 00veM ONepamuHoOll NAMAMU. He MeHee
16 I'6atim; O6vem SSD naxonumena: ne menee 240 I'6avim;
\becnposoonas cesizv: Wi-Fi; Konuuecmeo ecmpoennvix 6
kopnyc nopmos USB: ne menee 2, uz komopulx He meree 1
0010 6vimv USB éepcuu ne nugice 3.0, Paspewenue 636-
Kkamepwl, Mnuxcens: ne menee 0.3; Bempoennuiii mukpoghon,
\Knaguamypa ¢ packniaokou u MapKupoKou Kiasuu
OWERTY/HI][YKEH; IToddepaicka cmandapmos
becnpogoonotl cesizu: 802.11a/b/g/n/ac;

[ IpouzgooumensHocms npoyeccopa (3Havexue noxazameis
«CPU Mark» no mecmy «Laptop & Portable CPU
\Perfomance» http.//www.cpubenchmark.net/laptop.html): ne
wmenee 5000 eounuy, Hanuuue manunynamopa mviib 8
Komnaexme: 0a;, YcmanoseieHHas onepayuonHHas cucmemd ¢
epagpuyecKum norb306amenbCKuM unmepgeticom, ceedenis
0 KOMOPOM BKIIOYEHDL 8 COUHBII PeeCmp POCCUUCKUX
npozpamm OJist INEKMPOHHBIX BLIYUCTUMENbHBIX MAWUH U
06az Oanuvlx, YcmanosnenHwlil nakem oQpucHozo
NpOSPAMMHO20 0becneyers, COBMeCuUmMo2o ¢
VCMAano61eHHOU ONEPAYUOHHOU CUCMEMOLL, C8EOeHUsL O
KOMOPOM GKIHOUEHBL 8 COUHDILL PEeCmp POCCULICKUX
npozpamm OJist INEKMPOHHBIX BLIYUCTUMENbHBIX MAWUH U
6a3 OaHHbIX.

30.00

HaumeHnoBanue HanpasJieHusi: ""Odopyoosanue 011 00nOJTHUMETbHBIX HAN,

paenenuit”’

"XAUTEK"

HanmenoBaHue paznena:
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Kpatkune npumepHbie TeXHUYECKHe XapAKTEPHCTHKH
(PBIIO)

Eaununa
H3MepeHus

IKosinuecTBO

[ Inacmuk ons 30 nevamu

Tun naacmuxa: PLA, moawuna numu: ne menee 1,75 mm

uwm.

21.00

30 npunmep yuebHoviil

Tun npunmepa: FDM, FFF, mamepuan (ocHoernoti): PLA,
KOUYeCmeo neyamarouux 201060K: He MeHee 2, paboyuti
cmoa: ¢ noooepesom, pabouas ooracme (XYZ): om
180%180%180 Mm, MaAKCUMATLHASL CKOPOCTb NeYamu: He
Wmenee 150 mm/cex, MUHUMATLHAS MOIWUHA CNOSL: He bonee
20 MKM, 3aKpLIMBLL KOPRYC: HATUYUE, OXAAACOEHUE 30HbL
neuamu: Hanuyue

1.00

Cmanok 1a3epHoli pe3ku ¢
UUCTOBbIM NPOSPAMMHBIM
ynpasnenuem

Cmanok 015 epasuposku u pesxu nazepom. [oasxcen
npeoycMampueams 603MOACHOCIb 00PAOOMKU XPYNKUX
\Mamepuanos, 6 mom yucne Kepamuku, Cmexid, opecmexid.
Mooyne gunvmpayuu 6030yxa 8 komniexme. Bcmpoennoe
s00siHOe oxnadcoenue. Jlazep muna COZ2. Pazmep paboue2o
cmoaa, um: He meree 300*500. Mownocme naszepa, Bm: He
menee 40. Iloooepocusaemvie popmamer paiira: JPG,
PNG, TIF, BMP, DXF, SVG, CR2.

1.00

HanmenoBanue pasnena:
"DnekTpo3Hepreruka”’

3 HanmenoBanue pasnena:
"['EO-ADPO"

HanmenoBaHue pazaena:
"HAHO"




