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HaunmenoBanue HanpasyeHusi: ""Ecmecmeennonayunas nanpagiennocms'

HanmenoBaHue
[paznena:
"EcTecTBeHHOHAyUYHAs
HAanpaBJIEHHOCTD"

([ {upposas
lnabopamopus « Xumus»

npogunvras o
neoazoza

Obecneuusaem guinoaneHue 1a060pamopHvIx
pabom no xumuu Ha ypoKax 6 OCHOBHOU
WiKoIe U NPOEKMHO-UCCIe008AMENbCKOT
Oesmenvrnocmu yuawuxca. Komnnexmayus:
\Ibecnpo8oOHOU MyTbMUOAMYUK NO XUMUU C
3-Ma 6cmpoennviMu damyuxamu: Jamuux
pH c duanazorom usmepenus He yice uem
om 0 0o 14 pH Jlamuuk
DAEKMPONPOBOOUMOCIU ¢ OUANAZOHAMU
usmepenust ne yoice yem om 0 0o 200 mxCm;
om 0 0o 2000 mxCm; om 0 0o 20000 mxCm
VIamuux memnepamypsi ¢ OUana’oHom
usmepenust ne yoice yem om -20 0o +140C
Omoenvbhble damuuku: JJamuux
onmuueckou niomuocmu 525 Hm
Urceccyapul: Kabenv USB
coedunumenvuwill 3apsonoe ycmpoucmeo ¢
kaberem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamxkoe pyxogoocmeo no
brcenayamayuu yugposoil rabopamopuu
\Habop 1abopamopHoil 0CHACMKU

I Ipoepammmnoe obecneuenue
\Memoduueckue pexomenoayuu ne meree 40
pabom Hanuuue pycckosazviunozo catima
nooodepocku Hanuuue 6udeoponuxos.

4.00

\ugposas
ltabopamopus
«Duszuxa» npogunvras
01151 nedazoea

Obecneuugaem gvinoHeHue
DKCNepuUMenmos no memam Kypca (usuxu.
\Komnnexmayus: Becnposoonoti
Wyremudamuux no guszuxe ¢ 6-10
ecmpoennvimu damuuxamu. L{ugpposoti
Oamuux memnepamypol ¢ OUANA30HOM
usmepenus ne yace yem om -20 oo 120C

(L {ugposoii damuux abcoromnuo2o 0aeieHus.
c ouanazonom usmeperus He yce uem om ()
00 500 xlla Jlamuux macnumHno2o nojis ¢
Ouanazonom usmepenus ne yxce yem om -80
00 80 mTr Jamuux nanpsaxcenus ¢
Quanazonamu usmepeHus He yice em om -2
0o +2B ; om -5 0o +5B; om -10 0o +10B;
om -15 0o +15B [amuux moka ue yice
uem om -1 0o +1A4 JJamuux axcenepomemp
c nokazamensimu He MeHee yem: 2 g; +4 g;
+8 g Omoenvnuie ycmpoiicmea: USB
ocyunnocpagh ne menee 2 kanana, +/-10 B
Urceccyapuvl: Kabeno USB
coeounumenvHulil 3apsionoe yCmpoucmaeo ¢
rkabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Koncmpykmop 0ns
npogedenus sxcnepumenmos Kpamxoe

YKOBOOCMBO N0 IKCNIYAmMayuu yugposou

4.00
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nabopamopuu Ipoepammmnoe obecneuenue
IMemoouueckue pexomendayuu (40 pabom)
\Hanuuue pycckosazviunoeo catima
noooepoicku Hanuuue eudeoponuxos.

([ {upposas
liabopamopus no

pusuonocuu
(npounvHblll yposeHs)

Obecneuugaem npogedenue Uccied08aHus
no QYHKYUOHUPOBAHUIO 4eN08E4eCKO20
opeanusma. Komnnekmayus:
\becnpo8oOHO MyTbMUOAMYUK 1O
uzuonozuu ¢ 5-10 scmpoennvimu
Oamuuxamu: lamuux apmepuaibHo2o
Oasnenus (0...250 mm pm. cm.) Jamuux
nynbCa ¢ OUana3oHOM UMEPEHUsl He Yice
uem om 30 0o 200 yo/mun [Jamyux
memnepamypel mena ¢ OUANA30HOM
usmeperus ne yace yem om +25 0o +40C
Vlamuux vacmomul Obixanus ¢ OUana3oHom
usmepenust ne yoice yem om () 0o 100
YUKIO068/MUH J{amuuk ycKopeHus ¢
noxazamenamu £2 g; +4 g; +8 g
Omoenvuvie ycmpoticmea. Jamuux IKI ¢
OUANA30HOM UBMEPEHUs. He YIice YeM Om -
300 0o +300 mB) Jamuux cunomep c
Ouanasonom uzmepenus He yoice wem om 0
00 40 H Jlamuux oceewennocmu ¢
Ouanasonom uzmepenus He yoice wem om 0
00 180000 nx Axceccyapui: Kabenv USB
coeounumenvHulil 3apsionoe yCmpoucmao ¢
wkabenem miniUSB USB Aoanmep Bluetooth
4.1 Low Energy Kpamxoe pykoeoocmeo no
brenryamayuu yugposou rabopamopuu

I Ipoecpammmnoe obecneuenue
\Memooduueckue pexomenoayuu ne meree 20
pabom Hanuuue pycckosazviunozo canima
noooepoicku Hanuuue euoeoponuxos.

1.00

\Muxpockon yugpogsoii

Tun mukpockona: buonoesuweckuii Hacaoka
Wukpockona: monokynapuas Hasnauenue:
\iabopamopnviii Memoo uccredoganus.:
ceemnoe none Mamepuan onmuxu:
onmuueckoe cmekio Yeenuuenue
Wmuxpockona, kpam: 64 — 1280 Oxynsapoi:
WF16x Obvexmusbi: 4x, 10x, 40xs

Ha 3 obvexmusa Tun nodceemxu: 3epranio

6epxHsst u HudcHsAs Mamepuan kopnyca:
wemann Ilpeomemmnutii cmonux, mm: 90
\Hcmounux numanus: 220 B/50 I'y Yucno
Wecanuxceneu. 1

(noonpyarcunennulil) Pegonveepuas conoska:

unu ceemoouoo Pacnonosicenue nooceemru:

14.00

\ugposas
ltabopamopus no
bKroI02UU

Obecneuusaem npogedenue y4ebHo2o
bKOI02UUECK020 MOHUMOPUH2A
uncmpymenmanvhHsimu memooamu. Habop
MpUMeHsiemcst npu U3yYeHuu IKOI02UL,
Ouonocuu, xumuu, eeozpapuu u
npupodosedenuss, a maxaice 0as
UHOUBUOYATILHBIX UCCIEO08AHUSL U
NPOEeKMHOU OesTMeNbHOCTU UKOIbHUKOG.

\Komnaexkmayus: becnpoeoonoii

5.00
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WMyIeMUOamuuK no IK0102UHECKOMY
WMoHUmMOpuH2y ¢ 8-10 6CMPOEeHHbIMU
Oamuyukamu: Jlamuux HUMPAmM-uUoHo8
VIamuux xnopuo-uonos Jamuuk pH ¢
Ouanazonom usmepenus ne yxce yem om 0
00 14 pH /lamuux enaschocmu ¢
ouanasonom uzmepenus 0...100% Jamuuk
ocsewenHocmu ¢ OUAnA30HOM UMeEPEHUsL He
yoice wem om 0 0o 180000 ax Jamuux
memnepamypul ¢ OUANA30HOM USMEPEHUS He
oice wem om -20 0o +140C Jamuux
DAEKMPONPOBOOUMOCU C OUANAZOHAMU
usmeperus ne yace yem om 0 0o 200 mxCm;
om 0 0o 2000 mxCm; om 0 0o 20000 mxCm
VIamuux memnepamypsl OKpysHcaiouel
cpeobl ¢ OuanazoHoM umMepenUs He yce
uem om -20 0o +50C Omoenvhvie damuuku
U MyTbMUOamyuxy. JJamuux 36yKa c
yuryuetl unmezpuposanus ¢ OUANA30HOM
usmepenuss yacmom e mernee uem om 50 Iy
00 8 kl'y, Hamuux éraxcrocmu nouswvl ¢
Ouanasonom uzmepenus He yoice wem om 0
00 50% [lamuuk okucu yenepoda c
Ouanasonom uzmepenus He yoice wem om 0
00 1000 ppm Mynvmuoamuux onmu4eckot
nromHOCIU U MYMHOCMU CO 8CIMPOEHHBIMU
Oamuuxamu: JJamuux onmuyeckotl
nnomuocmu 470 um ¢ ouanazoHom
usmepenuss om 0 0o 2 D Jlamuux
onmuuyeckou nromuocmu 525 um ¢
Ouanazonom usmepenuss om () 0o 2 D
V]amuuk onmuueckou nnomnocmu 630 Hm ¢
Ouanasonom uzmepenus om 0 0o 2 D
VIamuux MymHocmu pacmeopos ¢
Ouanasonom uzmepenus om 0 0o 200 NTU
Urceccyapur: Kabenv USB
coedunumenvuwitl (2 wim.) 3apsaonoe
lyempoiicmeo ¢ kaberem miniUSB USB
\Uoanmep Bluetooth 4.1 Low Energy
CmepoiceHb 01151 3aKpenieHust 0amyuKos 8
wmamuge Kpamkoe pyko8oocmeo no
brenryamayuu yugpposou 1abopamopuu

[ Ipoecpammmnoe obecneuerue
IMemoouueckue pexomendayuu ne menee 20
pabom Ynaxosxa Hanuuue pycckossviunoco
caiima no00depicKu, Hanuue 8UOEOPOIUKOB.

HaumenoBanue HanpaBiaenusi: ""Texnonozuueckas nanpasnennocms. PO6O

"

IHanmeHOBaHuUE
[paznena:
"TexHoJIOTHYEeCKast
HaIPaBJICHHOCTb.

POBO"

\bazoewiii
pobomomexnHuueckutl
Habop

Obpaszoseamenvblii HADOP OOJHCEH
npedcmaegams cooou Habop 05
paspabomxu npozpamMmupyemuix mooenetl
aemonomubIx pobomos. B cocmae nabopa

00JIXHCHBL BXOOUMD ! KOHCMPYKmMuerbvie,

8.00
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coeOuHumenbHble U KPEenedcHble dNeMeHNbl
13 naiacmuka u anomMunus - He menee 100
Wwim, npoepamMmupyemolii KOHmMpoLiep - He

enee lwm, anexmpoosueamenu
MOCMOSIHHO20 MOKA C KPYMAWUM

oMmeHmoMm He meHee 3,6 Ke/cm - He meHee 2
wim, 0amuuKy U 2NeKMpoHHbLE
KOMNOHeHmMbl- He MeHee O wim,
AKKYMYISAMOopHyIo bamapero ¢
Hanpsicenuem He menee 6B u emkocmoio He
wmenee 1500 mAu - ne menee 1 wm, 3apsaoHoe|
lycmpoticmeo 018 akKyMyaIamopHot
bamapeu - ne menee 1 wm.
[ Ipoepammupyemviti KOHMPOLLEP O0JIHCEH
co0epoicamyb: nopmul 01 AHATIO206bIX
Oamuyuxos - ne mMenee 3 wim, nopmaol 05
YUPPoBLIX 0aMUUK08 - He MeHee 3 wm,
nopm ona 12C ycmpoiicme - ne menee 1 wm,
nopm 011 cep8onpugooos - e menee 6 wm,
nopm 015t MOMOPOS - He MeHee 2 wim, nopm
0151 9HK0O€epos - He MeHee 2 wm, 00vem
flash namsmu ne menee 32 kb.
[ Ipoepammupyemviti KOHMPOLLEP O0JIHCEH
0becneuusams 803MONCHOCHIb
npocpammuposanus pob6omos 6 cpede
On0uH0-epaghurecko2o muna unu 6
c60000H0 pacnpocmpansiemvix cpeoax
pazpabomu ¢ NOMOWBIO MEKCMOB020
s136IKA NPOZPAMMUPOSaHUsL. Jlamyuku u
DIEKMPOHHBIE KOMNOHEHMbL OONIICHBL
cooepoicams. Yibmpazeykogoul damyux
paccmosnus 0omicen obecneuusams
COOpaHHYI0 MOOENb B03MONCHOCHIBIO
usmepsme paccmosinue ne menee 4 mempog
- e menee lwm, Knonka-modynv donoicen
obecneuugams cOOpaHHYIO MOOETb
603MOIICHOCHIBIO ONPEOeSIMb HANCAMUSL HA
KHONKY - He Menee lwm, /Jlamuux yeema
0o191cen obecneuusams cOOPAHHYIO0 MOOeNb
603MOIACHOCIBIO ONpedenetus ysema
0O0vexma, npeonaznayer Oisk UsMepeHus
RGB-cocmasnsiowux u yposHs
ocseweHHoCmu, 0amyux O0JINCEeH
cooepacamsb He menee 12
C6emMOUy68CmEUmenbHbIX INEMEHNO8 - He
wenee 1 wm, 3ymmep-mooyav 0onicen
obecneuusams cOOpPaHHYI0 MOOeEb
603MONCHOCHIBIO BOCHPOU3E00UMb 36YKU,
HOMUHATbHASL Yacmoma He menee 4Kkly,
unmencusHocms He menee 80 0b- ne menee
1 wm, Wi-Fi-mooyns oonoicen
0becneuusams B03MONCHOCHL NOOKIIOYEHUS
cOOpanHvlx POOOMOMEXHUYECKUX MOOenell K
cemu, loT obnaxam u éed-cepsucam,
pabouee nanpsiicerue mooyns - 3,3B,
nopmoe 6600a 6v1600a MOOY/Is - He MeHee 5

- nHe menee 1 wm, Munu-pene ¢ pabouum




HaumenoBanue

Kparkue npuMepHble TeXHUYECKHE Eaununa
Ne n/m 000py10BaHuUsI P prmep KonuyectBo
xapakrepuctuxku (PBI1IO) H3MepeHust
(PBIIO)
Hanpsaxcenuem 6 ouanasone om 3,3 0o 5B,
nompeobasemvim moxom 71mA u
AKCUMANLHBIM KOMMYMUPYEeMbIM
nanpsoicenuem 28B nocmosanmnozo
moxa/250B nepemennozo moka, pecypc
ycmpoiicmea ne menee 50 moic.
nepexnouenuli - He menee 1 wm,; Bxoosawue
8 cocmas KoHCmpPYKmopa KOMHOHEHMbl
00.2121CHbL OBIMb COBMECTNUMBL C
KOHCIMPYKMUBHBIMU JJIeMEHMAMU, d MAKHCe
obecneuusams 603MOHNCHOCTb
KOHCMPYKIMUGHOU, annapamuou u
NPOSPAMMHOU COBMECUMOCIU C
KOMRIEKMYIOWUMU U3 cocmasa Habopa.
\Habop ona bvicmpoeo .
Oononrammublil KOMRbIOMeED. HATUvUe,
npomomunuposaHus .
Kapma namamu ¢ npeodycmaHo8ieHHOU
DIeKMPOHHBIX . .
. onepayuonHol cucmemou.: Haiuiue, 010K wm 8.00
lycmpoticme na ocrnose .
numanusA: Hanuyue, KOMnieKm kaoeneu ons
0OHONIaMHO20
nooxnouenus: Haluiue
Komnvlomepa
\Habop ons bbicmpoeco
npOMOMUNUPOBaHUs
IMukpokoumponiepuasn niamgopma co
D1eKMPOHHBIX
. BCMPOEHHBIM UHMEPNPEMamopom
lycmpoticme Ha ocHose .
. VavaScript: nanuuue, xomnnexm wm 8.00
MUKDOKOHMPOJLIEPHOL -
paduodemarneii: Haluyue, niama
nramegopmul co
pacuupenus; naruue
6CcmpoenHbiM
uUHmMepnpemamopom
\Habop ons 6vicmpoeco
npomomunupoeanusi  |Mukpoxonmpoiepuas niam@opma
DIEeKMPOHHBIX Urduino: nanuuue, xomniexm umn 8.00
lycmpoiicme na ocHoge  |paduodemaneil U npo8ood08: Haludue, ’
MUKDOKOHMPOJIEPHOT MAKeMHAs NIama: Haiuyue
naamgopmol
\Komnaexc cocmoum uz cOopHo-pazoopHnozo
3D npunmepa, pyuynoeo 3D ckanepa u
npoepamMmHo20 obecneyenus no
ipomoepammempuu. Coopro-pazbopnsiti 3D
npunmep. Obaacmo nevamu: 200 mm x200
v x 200 mm Maxcumanvras ckopocmo
neuamu, cm3/4:> 30 Ckopocms
nepemewjenus neuamaioujeli 20J106Ku,
Tabopamonsii wm/c:> 80 Tun coemecmumozo ¢ 3D-
KOMWIZ oxe dljz 7 usvuenus "PHHMepos naacmura: PETG, SBS, PLA,
o UBS Humepgeiic nooxnouenus: USB Flash
pobomomexnuxu, 3D
\Kanubposka wm 3.00

mooenuposanus u
NPOMBIUAEHHO20
Ouzatina

nramepopmor:Ilonyaemomamuueckas
\Konuuecmeo conen Ha neuamaroujel
leonoexe: om 1 wm Munumanvuas morwuna
cnos: > 0.01 u < 0.05 mm Juamemp conna:
> 0.3 u < 0.5 mm Maxkcumanvras
memnepamypa nevamawoujetl 20J106Ku.; >
250 epao. C Oxnaxcoenue 3016l neyamu.:
V[eyxcmoponHnee Maxcumanvuas
memnepamypa niamgopmul 01s nevyamu: <
150 epao. C Tun nramghopmol 0151 newamu.:

Hoéoepe@aeﬂmﬂ CbeMHAA HA 3AHCUMAX,
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duxcupyemasn na nnamgopme Haruuue
Baxkpwimozo kopnyca: Hem @opmam ¢haiinosg
ons newamu: GCODE Tun ynpaenenus
npunmepom: Ilanensv ynpagnenus c
Oucnneem na xopnyce ycmpoticmea Tun
HANpagaAOWUx: KOHCMPYKYUOHHbIT
npogune Pyunoti 3D ckanep. Tounocme
ckanuposanus: > 0.05 u < 0.1 mm
CKropocmb CKaHUPOBaHUsl, MIH. MOYEK/CeK:
> 2 Qopmam coxpanenus pe3yismamos
ckanuposanus: vrml, ply, obj, st
\Bozmodicnocmy ckanuposanus 6 yeeme: /a
\Hanuuue cencopnozo skpana. nem Jnuna
USB-npogooa:> 3 m Texnonoeusn 3D-
ckanuposanus: Onmuueckas 3azpyska
npecemos(uabnonos) ckanepa. naiuiue
Dynryuu nocmodpabomru: Obpesra
Wooenu, Pazoenenue mooenu Ha omoenvHbie
uacmu, Yoanenue TuuiHUX 21€MEHMOS,
Yoanenue omeepcmuii, cozoanue
homopeanucmuunou mekcmypul, cpagHeHue
3D modeneti mexcoy coboll, usmeperue
pazmepog mooeneil Ce4eHUaMU 8 PYUHOM
pearcume, axcnopm ceuenuti ¢ XLS

[ Ipoecpammmnoe obecneuerue 01 co30anus
Wmooenei memooom omoepammempuu.
Hanuyue Ynpaenenue nogopomHbIM CHONOM
no Wi-Fi: Jla MunumansHoe paccmosnue
ckanuposanus: <25 cm

\demonommwlll pobom
Wanunyismop ¢
Konecamu
6cenanpasnenno2o
0sudICesL

Yuebnas mooenv asmonomnozo mobunsHozo
poboma ¢ manunyiamopom. Mooburvhwviil
pobom dondicen npedcmagiamos cooou
UembIPEXKONIeCHYI0 NAAmpopmy
6cenanpagnenno2o osudicenus. [leucamenu
becwemounvie 4 wm, kamepa c yenom
o030pa 120 epadycos ¢ 5 mn. B cocmasg
KOMnIEKMA OONHCHO 6XO0UMb.!
IMexanuueckuil 3axeam uH@PAKpacHsIll
azep 2-x 0cesoll n008ec aKKymMyisamop
KOleca 6CeHANPABLEeHHO20 OBUINCEHUS
npocpammupyemulii KOHMpPOJIEP C
603MOIICHOCHIBIO NPOSPAMMUPOBAHUSL 8
cpede bnouno-epaguueckoeo muna u 6
c60600HO pacnpocmpansemvix cpeoax
pazpabomxu ¢ NOMOWBIO MEKCMOB020
SI3bIKA NPOCPAMMUPOBAHUSL OAMHUK 36YKA
Oamuux credosarnus tunuu FPV pescum
603MOCHOCIb YRPAGIEHUSL C MOOUTLHOO
yempoticmea uepes npuiodicenue
npocpammuposanus na szvikax Python,
IScratch a maxoice cucmema mexuuuecko2o
BpeHus 015 aBMOMAMUYEcK02o
0OHApYsHCeHUs U PACNO3HABAHUSL 3AOAHHBIX
00vexmos 6 paboueii 30ne. [loddeporcka
\RaspberryPi nanuuue Iloodepaicka Arduino
Hanuuue Ilooodepocka Micro:bit nanuuue

CMeHHbII MEXAHUYeCKUll 3axeam,

3.00
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lycmanasnusaemviti Ha NOOBUNCHYIO
nramegpopmy ceepxy Hanuuue Mexanuueckutl
Baxeam, yCmMaHagIUBaeMulii Ha NepeonIio
uacms NOOBUNICHOU NIam@opmuvl Haluyue
1Bo3MOdACHOCb MEHAMb UHDPAKPACHYIO
nywKy Ha MexanudecKull 3axeam Haluyue

Obpaszosamenviblil
Habop Ons u3y4eHus.
mexHon02ull ces13uU U

loT

ObpaszosamenvHblil HAOOP NPEOHA3HAYEH
071 U3y"eHUss OCHO8 NPUMEHEHUs
mexnonocuti "Humepnuem sewe” u cesa3u 6
pobomomexnuyeckux cucmemax. B cocmas
Habopa O0odHceH 6X00UMb KOMIIEKM
KOHCIMPYKMUGHBIX DNEMEHMOE U3 MEMaild
01151 coOopKu MoOenu MoOUIbLHO2O poboma ¢
Baxeammuwvim ycmpoiicmeom. B cocmas
Habopa O0odHcer 6X00UNMb KOMIIEKM
KOHCIMPYKMUBHBIX dIeMEHIN08 015t COOPKU
Wmodenu «ymHozo» 30anus. Bece
KOMNIeKmyiowue u yCmpoucmea, 6xooaujue
6 cocmae Habopa, 00HCHbL ObIMb
cosmecmumbl Opye ¢ Opyeom
KOHCIMPYKMUGHBIM, 9AEKMPUUECKUM,
annapamusim u nPoO2PAMMHBIM 06pazom. B
cocmag Habopa OOIHCHO XOOUMb: NPUBOOD
MOCMOSIHHO20 MOKA C OAMYUKOM
nonodicenus - He menee 2um, cepeonpugoo
0obUWON — He MeHee 2uim, cepeonpuoo
Wanelii — e Menee 2uim, Kamepa - He MeHee
[wm, npoepammupyemulii KOHMpOLEp — He
Wenee lwm, akkymyasmop — ne menee lwm,
Bapsionoe ycmpoiicmeo — ne menee lwum. B
cocmae Habopa 001cer 6X00Uums
KOMNJIEKM UHMEIEKMYAbHbIX CEHCOPHBIX
yempoiicme. Humennexmyanvhvie
cencoprble Yyempoucmea 00IiCHbL
npedcmagiame coboil Yycmpoucmeo Ha
OCHOBE BbLIUUCIUMENLHO20
MUKpOKOHmMpOLLEPA U 6CMPOEHHO20
UMEPUMENbHO20 dIIeMEHmA.
\UnmennexmyanbHole ceHCOpHble
lycmpoiicmea 001cHbl 001a0ams
6CMPOEHHBIM YUDPOBLIM U AHALO206bIM
unmepeticom 015 nepedauu OaHHuIX, a
maxoice 6CmMpoOeHHbIM ROCIEO0B8AMENLHBIM
unmep@eticom 015 06veOuHenus opye ¢
Opyeom 6 cencophule cucmemvl. Komniexm
UHMELIEKMY ATIbHbIX CEHCOPHBIX YCMPOUCME
0o1101cen codeparcams — MOOYIb C8emoou00a
— ne menee 2uum, moodyns RGB ceemoduooa
— ne menee 2wum, modynv UK-oamuuxa
iunuu — ne menee 3uim, MoOYIb 36YKOB020
usnyyamens — ne menee lum, Mooy
LU3MepeHUsL MeMNEPAmYpbl U GILANCHOCIU
oKpyicaloweli cpedvl — He menee lwm,
MOOY/Ib MAKMOBOU KHONKU — He MeHee 3uim,
MOO0YI6 OamuuKra oceeujeHHoCmu — He

enee luim, Mooy Oemekmopa ypoeHs.

wiyma — ne menee lum, modyns usmepenus
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Oasnenust okpysicalouel cpedbl — He MeHee
[wim, MOOYIb NHOMEHYUOMEMPA — He MeHee
2wm, MOOYIb 0amMuUKa NOLONCEHUSL 6
npocmpancmee — He menee lwim, Mooy
KOHYeB020 npepvieamens — ne menee luim.
B cocmae nabopa 0oadiceH 6x00ums
npocpammupyemulii KOHMpPOIEp — He MeHee
lwm. Ilpoepammupyemviii KOHmpoiiep
Qonicen 0becneuusans 803MONCHOCHLb
npocpammuposanus Ha sizvike JavaScript u
opeanusayuu web-cepsepa obmena
Oannvimu wepes Uumepnem.

[ Ipoepammupyemviti KOHMPOLLEP O0JIHCEH
0becneuusams 803MONCHOCHIL NOOKIIOYEHUS
BHEWHUX YCIMPOUCME C HOMOWbIO
unmepgeiicos - GP10, UART, 12C, 12S, SPI,
1-wire TTL, RS-485, CAN, Ethernet ¢
nooodepoickoti PoE

\Komniiexkm noneti u
copesHoamenbHbIX
biemenmos

\Komnuexm noaeil u copegHo8amenbHbixX
DeMenmo8 0151 NPOBedeHUsl COPEBHOBAHUL
A8MOHOMHBIX MOOUTLHBIX POOOMOB

1.00

Yemwipéxocesoii
yuebHwlil pobom-
\Wanunyiamop c

Mooy bHbLMU
CMEHHbIMU HACAOKAMU

Yuebnuuit pobom-manunynamop
npeoHasHauen 0isk 0C8OEHUs.
oOyuarowumMUcs 0CHO8 poOOMOmexHuUKU,
0151 nO020MOBKU 00YHAIOWUXCS K
BHEOpeHUI0 U NOCAeOVIoUeM)
1CNOIB308AHUI0 POOOMOE 8 NPOMBIULIEHHOM
npouszeodcmee. Koruuecmeo oceti poboma
Wanunynamopa - uemsipe. Ilepemewenue
UHCMPYMEHma 8 NPOCMpPancmee no mpem
0CAM 00IAHCHO YNPABTAMBCA UWAL0BLIMU
Osuzamenamu. Hanpsascenue numanus
wazosvix osucamenneti e 6onee 12 B.
Cepsodsueamens uemeepmou 0Cu O0IHCeH
0becneuusams no8OPOM UHCMPYMEHmMA.
Yeon nosopoma manunyniamopa na
OCHOBAHUU BOKDY2 BEPMUKAILHOU OCU He
wmenee 180 epadycos. [lna onpedenenust
noN0MCEHUS MAHUNYIAMOPA NPU HOBOPOME
BOKpY2 8EPMUKANLHOU OCU QONHCEH
1CNnoIb308aMbCA IHKOOED. Y201 nogopoma
Baonezo nieva manunyismopa ve meree 90
lepadycos. Yeon nosopoma nepednezo nieud,
wmanunynsmopa ne menee 100 epadycos.
Vs onpedenenus noI0diCeHUs 3A0He20 U
nepeonezo nieu Manunyismopa O0NNHCeH
1LCNOIb308aMbCS 2UPOCKON. Yeon nosopoma
no uemeepmoti ocu ne menee 180 epadycos.
Vonicna 6bimb 603MONMCHOCMb OCHAUWEHUS
CMeHHbIMU Hacaokamu (Hanpumep,
Oepoicamens kapanoawa unu gaomacmepa,
npucocka c cepgoosucamenem,
WMexanuueckoe 3axgamHoe yCmpoucmeo ¢
cepsodgueamenem, yCmpoucmeo 0
\taseproll 2pasuposKy Uiy yCcmpoucmaso 04
3D-newamu). Munumanvras komniekmayus

CMEHHBIMU HACAOKAMU. NHEEMAMUYECKULL

1.00
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Baxeam (Mpucocka), MexaHuyeckuil 3axeanm,
Hacaoka depocamens O
Kapanoawia/mMaprepa/pyuKu, Hacaoka
nepexoOHuUK 011 KpenieHus COBMeCUMbIX
KOHCIMPYKMUGHBIX Oemanell i KOHCMpPYKYul,
Hacaoxa 1azepuoll epasuposKU, Hacaoka
3D-newamu (05 pabomoi ¢ naacmuxom
\IPLA ¢ ouamempom numu 1,75 mm). Jonscen
ObIMb OCHAUEH Cep8ONPUBOOOM Ol
MHEBMAMUYECKO20 U MEXAHUYECKO2O0
Baxeamos, obecneyusarOWum epaujerue
Baxeauennozo 0oveKma 60 epems
nepemewens, NOBOPOM nepemenaemoo
0Ovexma 8okpye eepmuxanbHoll ocu. /s
0becneuenus yHKYUOHUPOBAHUSL
MHEBMAmMU4ecKko2o 3axeama O0JiCeH Oblb
ochawen 6cmpoeHHol 8 KOpnyc
Wanunyismopa nomnotl. J{onicna 6vimo
603MOIACHOCHL NOOKTIOYEHUS
OononnumenbHbix yempoticms (Hanpumep,
mpancnopmepa, peibca 0715 NepemMeueHus.
poboma, nyisma ynpasieHus, muna
Oorcoticmux, Kamepvl MAUWUHHOZ0 3PEHUs.,
onmuyecko2o damuuxa, Mooyis
becnpogoonoeo docmyna). Pobom-
WManunyismop 0ondicen obecneyusams
nepemewenue HacadKu 8 NPOCMpPaHcmee,
axmueayuro Hacaoku, 603MOACHOCb
noLyHeHUs: CUSHALO8 OM KAMepbl U
0amuyuko8, 603MONCHOCMb YRPAGIEHUS
QononnumenbHbIMU YCMpOoUCmeamu.
\Mamepuan xopnyca — amomunuil. Juamemp
paboueii 30nbl (be3 yuema HaBeCHO2O
UHCIMpPYMERma U Yemeepmotl 0cu) He MeHee
350 mm. Hnmepgpeiic nooxknouenuss — USB.
VIonorcen umens 603MONCHOCIb
A8MOHOMHOU pabombl U BHEUHE20
ynpasnenus. s 6HewHe20 ynpaesienus
0o121cer Oblmb NPedyCMompen nyivm,
nookatouaemvili k pobomy no Bluetooth.
Ynpaensiowuil xonmponnep dondicen bvimo
cosmecmum co cpeodoul Arduino.
Ynpasnsowuii koumponep coemecmum co
cpedoii npoepammuposanus Scratch u
s13bikoMm npoepammuposarnus C. [onowcen
0becneuusams nOBOPOM N0 NEPELIM Mpem
0CAM 8 3a0aHHbLL Y20l U HA 3A0AHHbLIL Y2OTl,
nogopom no uemeepmotr 0cu Ha 3a0AHHbLL
veon, osudicenue 8 koopounamul X, Y, Z,
nepemewenue Ha 3a0aHHOE PACCMOosHUE NO
Kkoopounamam X, Y, Z, nepedayy OaHuwix o
meKyujem noiodceHun yeios, nepeoayy
0aHHBIX 0 MEKYUUX KOOPOUHAMAX
uncmpymenma. Jlonsicen noooepicusans
nepemewyenue 8 0eKapmoguix KOOPOUHAMAX
U yenax nogopoma ocel, ¢ 3a0aHHOU

ICKOpOCMbIO U YCKOPEHUEM. Tunwvt
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nepemewenutl 6 0eKapmosbix
KOOpOUHamax: dgusicenue no mpaexmopuil,
08uUdICEHUE NO NPAMOTL MENCOY 08V ML
moukamu, nepenpuleuéanue u3 MoKy u
mouxy (nepernoc ob6vexma). Kopnyc donowcen
ObIMb 8 3aUUEHHOM UCNONIHEeHUe (Kiacca
e nuowce IP20).

\Komnnexm ons
U3yYeHus
onepayuonnvix cucmem
peanvHo20 8peMeHy U
cucmem ynpaenenust
(161MOHOMHBIX
WMobunbLHBLIX pOOOMOE

\Komnuexm onst pazpabomku u u3y4eHust
odenel npozpamMmupyemoix a6mMOHOMHbIX
MobUnLHBIX pOOOMOE. VuebHbIll KoMNAeKM
00.1101ceH N03601AMb PA3paAbaAmMvléamy
0104HO-MOOYILHYIO KOHCMPYKYUIO
WmobunbHo20 poboma. B cocmag moounbHo20|
poboma dondicHo exooums: IIpusoo
6edyuux Konec - He menee 2um. Ipueoo
Qoaocen npedcmasisims coooil
DaeKmpomexanuieckyo coopKy Ha ocHoge
08uzamens NOCMOSAHHO20 MOKA, pedyKmopa,
Oamuuxa nonodceHUs: 86ana U CMpPOEHHOU
cucmemst ynpasnenus. Cucmema
ynpaenenus npusoda 0ondxiCcHaA
obecneuusams 603MOHNCHOCHb 00bEOUHEHUS
npUBOO08 ¢ NOMOUBIO NOCAEO0B8AMENLHO2O0
unmepetica, 03MOACHOCHb 3A0aAHUS
napamempoe KOHmMypo8 YnpasieHus,
ynpaenenue epaujeHuem npueood no
cKopocmu u NOI0HCEHUI0, KOHMPOIb
Hazpysku. [Ipoepammupyemulii KOHmpoaiep
- ne menee lwm. Ilpoepammupyemulii
KOHmpoJLIep 0ondiceH 001a0ams
unmepgeticamu - USB, UART, TTL, RS485,
CAN 0ns KoMMYHUKAYyUU ¢ NOOKII04aeMblMu
BHEWHUMU YCMPOUCMEAMU, A MAKICEe
UUDPOBLIMU U AHATO2OBIMU NOPIAMU
6600a/svi600a. OOHONIAMHbIL
WMukpokomnsromep - He menee lum.
OOHONAAMHBIL MUKPOKOMIBIOMED O0IIHCEH
npedcmagiame coboll YyCmpolucmeo ¢
apxumexmypoui mukponpoyeccopa ARM,
Qonicen obnadams ne menee 2
BbIYUCTUMENLHBIMU AOPAMU C MAKINOBOU
uacmomotl ne menee 11Ty. Jlazepuviii
cKanupyowuil oanrbHomep - He menee lwm.
Vlazepuolil ckanupyrowuii 0aibHoMep
0oa0icen obecneyusams OUANAa3oH
uzMepeHUst 0anbHOCMU 00 00bEKMO8 He
Wenee 2.5 Mmempog u cekmop CKaHUpoBaHUs.
He menee 360 yenosvix epadycos. Jamuuk
iunuu — He menee 3 wm. JJamuux 0ondiceH
obecneuusams demexkmuposanue JUHUU Ha
Konmpacmuom orne u nepedagams Oanuvie
8 npocpamMmupyembiii KOHMPOJIep O ee
Hanuuuy nymem nepeodadi aHAI0208020
cuenana unu yugposozo cuenana, oo
nymem nepedauu yugposozo naxema
Oannvix. lamuuxa yeema — ne menee 1 wm.

Vlamuux Oonowcen pasnuyamos y8emogou

1.00
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OMMEHOK PACNOLOACEHHO20 PSIOOM C HUM
obwvexma ¢ RGB nomayuu u obecneyueams
nepedauy OanHbIX 8 NPOSPAMMUDYEMbLLL
KOHMPOLLEP O 3HAYEHUU KAAHCO020
16eM0B020 KAHANA 6 8Ude Yupposozo
naxema oanuvix. Maccus UK-0oamuuxos -
e menee luwim. Maccue UK-damuukos
0o1101cen Oblmb npedHazHaven Ot
omcaexcu8anus AuHUY 0151 OBUNCEHUS
Wmobunvro2o poboma. Maccug donicen
cooeparcamsb ne menee 6um UK-oamuukos,
PACnoNOdCeHHbIX HA 0OHOU TUHUL.
Cucmema mexHu4ecko20 3peHusl - He MeHee
lwm. Cucmema mexHuuecko2o 3penus
0oaoicen 0bnadams cOBMeCmuUMOCmyio ¢
PazIULHLLMU NPOSPAMMUPYEMBIMU
KOHMPOLIEpaMU C ROMOUbIO UHMEPPELCO8
- TTL, UART, 12C, SPI, Ethernet. Cucmema
MexHUYecKo20 3peHust OOIHCHA
0becneuusams 803MONCHOCHIL UYUEHUS
0CHO8 NPUMEHEHUsL AN2OPUMMO8
WMawunH020 00yHeHUs U HACMPOUKU
napamvempog neiipocemeti. Cucmema
IMmexHUuecKo20 3penust QOINCHA
0becneuusams (YHKYUOHAL paACnO3HABAHUSL
PazIUUHBIX 20 MEeMPUIECKUX 00BEKMO8 NO
Habopy NpU3HAKos, pacno3HaABaHUsL
epaghuueckux maprepos muna Aruco u op,
PACnO3HABAHUS MACCUBOS TUHUL U
DIeMeHmMO8 OOPOIICHBIX 3HAKOG U PAZMEMKU.
Cucmema ynpagienus MoouibHo20 poboma
00ICHA NO360AMb OCYUECBTIAMb AHAU3
OKpYJICcaroueti 06CmanosKu 8 npoyecce
08udICEHUSL MOOUTLHO2O pOOOMA U
OUHAMUYECKOM USMEHEHUU OKpYJicaloujel]
06cmanosKu, ocyujecmsising
hopmuposanue kapmol 10KAILHOU
0b6cmanosxku 8okpy2 poboma u 1OKAIU3AYUS
nonosicenus poboma Ha Kapme, HOCMpPOEHUEe
2106a1bHOU KApMbl OKPYIHCATOUE20
npocmpancmea. Cucmema ynpasnenust
MobUTBLHO20 pObOMA DONIICHA NO360IAMD
ocyuecmensimes aHaau3 nIAHa/Kapnol
OKpYJHCatOue2o npocmpancmaa,
0OHapYIHCeHUe OKPYIHCAIOUUX 0OBEKMO8,
A6MOHOMHOE NIAHUPOBAHUE MAPUPYMA U
00Be30a cmamuyeckux u OUHAMUYECKUX
npensmcemeuit. Cucmema ynpaeienus
MobubHO20 poboma doadicHa
0becneuusams B03MONCHOCHIL PA3MENKY
Kapmul OKpydIcarouezo npocmpancmed Ha
BOHbL € PA3IUUHLIMU NPUSHAKAMU,
Badasaembimu nOIbL308aAMENEM (30HbL
Banpema 051 OBUNCEHUST, 02PAHUYEHUS
ckopocmu u m.n.). Cucmema ynpaenenus
00UIbHO20 POOOMA OONAHCHA
0becneuusams B03MONCHOCIb 3a0aAHUS
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mouex u 301 Ha Kapme OKpy#caioue2o
npocmpancmea 0isk A8MOHOMHO20
nepemewenus mencoy Humu. Cucmema
ynpasnenus MobuIbHO2O poboma ,
eKI0UQIOWAs 8 CeOsi NOOCUCTEMbl, MaKue
Kax - cucmema ynpasieHus O8UNICEHUEM
poboma, cucmema coopa u 06pabomxu
cencopnou ungopmayuu, cucmema
nocmpoenust Kapmul OKPYHCaIoue2o
npocmpancmea u cucmema Hagueayu,
00.1101CHA ObIMb peanu3o8ana Ha base
npocpamMmupyemo2o KoHmpouiepa u
0OHONIAMHO20 MUKPOKOMNbIOMEDA, A
Imaxaice yempoucmes, 8X00SUx 6 COCmag
Komniekma. B cocmae komniexma 00a%4CHO
8X00UMb NPOSPAMMHOE 0becneuenue O
NPOSPAMMUPOBAHUS 8 MEKCNOBOM
pedaxmope na nodobuu Arduino IDE,
NPOSPAMMUPOBAHUU C NOMOWBIO CKPUNIMOB
Ha sizvike Python, paspabomku cucmem
ynpasnenus na ocnose ROS. Taxk orce 6
cocmag Komnaekm 00AAHCHA 6X00UMb
BUPMYanbHASL MOOETb MOOUbHO2O pobOmA
6 6UPMYATILHOM OKPYIICEHUU OIS
MOOenuposanus arzopummos cucmem
ynpasnenusi ¢ noMowvio epaghuieckotl
cpeoul.

Obpaszosamenviblil
Habop Ons u3y4eHus.
MHO20KOMNOHEHMHBIX
pobomomexHuyeckux
cucmem u
MAHUNYIAYUOHHBIX
pobomos

Obpaszosamenvhblil HAOOP Q0IdHCEH OblMb
mpeonaznaven 0 uzydenus
[pobomomexHuuecKux mexHoao2uil, OCHO8
UHDOPMAYUOHHBIX MEXHOIOULL U
mexHoI02Ull NPOMBIULIEHHOU
agmomamuszayuu, a Maxkice MexHoar02ull
NpPOMOMUNUPOBAHUS U AOOUMUBHO20
npouszeodcmea. B cocmaeg Habopa 0ondicHbl
6X00UMb KOMNJIEKMYIOWUe U yCmpoucmed,
0O1a0aruue KOHCMPYKMUBHO,
annapamuou u npoepamMmHoOU
coemecmumocmuio opye ¢ opyeom. 1)
\Komniexm KOHCMPYKMUGHBIX J1eMEHMO8 U3
Wemanna u niacmuxa 01s coOopxu mooenetl
WMaHURYIAYUOHHBIX POOOMOE C Y2080l
KUHeMAMUKOU, NIOCKONAPALIeNbHOU
Kkunemamuxot, Delta-kunemamukoii. 2)
\HnmennexmyanvbHblii cepgomMooys ¢
UHMEe2PUPOBAHHOU CUCMEMOU YIPAGICHUSL -
ne menee 7uim. Cepeomooyib 00adiCeH
0O1a0ams UHMEZPUPOBAHHOU CUCEMO
ynpaesnenus, obecneuugaroweli 0Opammyio
C6513b WU KOHMPOIbL NAPAMEMPO8 -
nosnodcenue 8ana, CKOpocms 8paueHs,
Hazpyska npueooa, a maxaice
obecneuusaroueli B03MOHCHOCMb
nocredosamenvbio2co NOOKIIOUEHUS OpYe C
Opy2om u ynpagneHus cepeomooViamu no
nocne008amenbHOMy NOLYOYNIEKCHOMY

acunxponnomy unmepeiicy. 3)

4.00
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\IPobomomexnuueckuti KOHmMpoep,
npedcmasgaawuil coool MoOyIbHOe
yempoticmeo, exniouaiowee 8 ceos
0OHONIAMHBIL MUKDPOKOMNBIOMED Ol
8bINOTHEHUS CTIOMHCHBIX BLIYUCTIUMENHBIX
onepayuil, nepugepuiinsiii KOHmpoep Ois
ynpaenenus 6HeWHUMY YCMPOUCMEAMU U
naamy pacuiupenus 0sk HOOKIOYeHUs.
eHewnux ycmpoticms. Mooyau
pO6OmMOmexHU1ecKo20 KOHMpoiepd
00.1101CHbL 001A0aMb 0OHO8PEMEHHOU
KOHCMPYKIMUGHOU, annapamuou u
NPOSPAMMHOU COBMECMUMOCHBIO OpYe C
Opyeom. Pobomomexnuyeckuii KOHmMpoJiep
0o1101ceH Y0081em8opAmb MeXHUYeCKUM
xapaxkmepucmukam: Kon-60 saoep
BCMPOENH020 MUKPOKOMNbIOMEPA - He
Wenee 4, makmosas yacmoma a0pa - He
wmenee 1,2 I'Ty, o6wem O3V - ne menee 512
M6, nanuuue unmepgeticos - SPI, 12C, 1-
wire TTL, UART, PWM, yughposvie - ne
Wenee 16 wm u ananoeogvle nopmul - He
Wmenee 8 wim 013 NOOKIOUEHUS BHEUHUX
lycmpoticms, 6cmpoenHbili MUKPOPOH, a
maxowce WiFi unu Bluetooth ona
KOMMYHUKAYUU CO GHEWHUMU
yempoticmeamu. Pobomomexuuueckuii
KOHmMpOJLIEep 00NdIceH 0becneyueams
803MOXCHOCb NPOSPAMMUPOBAHUSA C
nomowwio cpedcms sizvikos C/C++, Python
1 c60000HO pacnpocmpansemon cpeovl
Urduino IDE, a makoice ynpagnenus
Mooensamu pobOmMomexHUUecKUx Cucmem ¢
nomowvio cpedvt ROS. 4)

[ Ipoepammupyemviil KOHMPOLIEP - He MeHee
Lwm. IIpocpammupyemvlii KOHMPOALEP
0o101cen npedcmasnsims coOoll
BbIYUCIUMENLHBL MOOYIb, 001A0ATOUUM
yupposviMu nopmamu - ne menee 8 wm u
ananozosvimu nopmamu - He menee 16 wm,
unmepeticamu UART, 12C,SPI, TTL, a
maxoice Mooyiem 6ecnposooHoll C8a3U Munda
\Bluetooth unu WiFi onsa co3oanus
annapamuo-npocpamMmHbIX peuteHull u
""ymuvix/cmapm”"-ycmpoiicme ons
paspabomiu pewienuit ""MUnmepnem
eewen"". 5) Ilnama pacuupenus
npocpaMMUPYeMo20 KOHMpOJIEPd — He
wenee lwm. Ilhama pacwupenus 00ad4CHA
0becneuugams 803MOHCHOCMb NOOKIIOYEHUs
VHUBEPCALHO20 8bIYUCIUMENLHO20 MOOYIIA
K cemu nocpedcmeom unmepdetica
\Ethernet. Ilnama pacwupenus 0024cHA
0b1a0ameb nopmamu 8600a-8v1600a 0isl
MOOKIIOUEHUS YUPDPOBBIX U AHATIO20BIX
ycempoticme — ne menee 40 wm, unmepgeiic
ISPI 1 603MOACHOCHIBIO NOOKTIOUEHUS]
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eHewnell kapmol navamu. 6) Mooy
IMmexHUuecKo20 3penust, RPedcmasisiouuil
coboil ycmpoticmeo Ha baze
BLIUUCTUMENTLHOZ0 MUKPOKOHMPONLEPA U
UHMeZPUPOBANHOL KAMepbl,
0becneuusaiowee pacnosnasanue
npocmetiwux uzobpadcenuti na Mooyine 3a
cuem cobCmMBEHHbIX BbIYUCTUMETbHBIX
6o3mooIcHOCHmell - He meHee [wm; Mooy
IMmexHuuecKo2o 3penust Q0IICeH
0becneuusams 803MONCHOCHIb
KOMMYHUKAYUY C AHATIOZUYHBIMU MOOYISMU
nocpedcmeom wiuHbl Ha Oaze
nocnedosamenvo2o unmepgheica ¢ yeavio
Oanvueliuieli nepedaiu pe3yivbmamos
usMepeHuil 2pynnsl MOOYiel Ha
ynpasisiowee 8bl4UCTUMENbHOE
lycmpoticmeo, noOKIoueHHoe K OaHHOU
wiune. Mooynb mexHu4ecko2o 3peHust
Qonicen 0becneuusanms 803MONCHOCHLb
oCcyuecmensimes HaCMpoUKy MOOYIsL
IMexXHUUecKo20 3peHust - HACMpPOUKY
brcnosuyuu, baranca benoeo,
YBEMOPAZHOCMHBIX COCMABISIOUUX,
nrowaou obnapyxcugaemoul obracmu
u300pasicenus, OKpy2nocmu
oOHapyacusaemo ooracmu u300pajiceHus,
nonosicenue obnapysicusaemvix obnacme
omHnocumenvuo opye opyea. Mooyaw
MexHUuecKo20 3peHust O0IICeH
0becneuusams 803MOACHOCHL HACMPOUKU
Ha 00HOBPEMeHHOe OOHApYIICeHUe He MeHee
10 paznuyHbix 00OUHOUHBIX 0OBEKMOS 8
cekmope 0030pa, 1ub0 He MeHee 5
cocmasHbix 00bEKNMO8, COCMOAUUX U3 He
Wenee 3 paznuunbix epapuueckux
npumumueos. Mooyib mexHuuecko2o
Bpenust dondicen 061a0ams 8CIMPOEHHIMU
unmepdpeticanu — USB, UART, 1-wire TTL,
[2C, SPI 015 KOMMYHUKAUUU CO BHEUHUMU
nookatouaemvimu ycmpoucmeamu. 7) B
cocmas Habopa 00aCHbI 6X00UMb
Yupposvle UHPOPMAYUOHHO-CEHCOPHBLE
Wooynu, npedcmasasiiowue cobooil
lyempoticmea na 6aze npoepammupyemozo
KOHmMpOLLEepa U UMEPUMENLHO20
bremenma. Lugposoii Mooy dondicen
0O1a0amsb 8CMpPOeHHbIM
MUKPOKOHMPOLLEPOM (MAKMOBAsL HaCmoma
- ne menee 16 MI'y, wiuna 0anHvlx — He
Wmenee 8 Kbaiim), unmepgheticamu ons
MOOKIIOUEHUS K BHEWHUM YCIMPOUCIEAM.
yupposvle u ananozoevie nopmei, 1-wire
TTL, pasvem muna RJ. [{ugpposoii mooyw
Qondicen 0becneuusansd 803MONCHOCb
KOMMYHUKAYUY C AHATIOZUYHBIMU MOOYIAMU

nocpedcmeom wiuHbL Ha Oaze
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nocnedogamenvro2o unmepgetica ¢ yewo
OanbHetluell nepedadu pesyibmamos
UzMepeHutl 2pynnsl MOOYiel Ha
ynpasasiowee 8bl4UCTUMENbHOE
lycmpoticmeo, noOKIoueHHoe K OaGHHOU
wune. B cocmas nabopa 00nHCHO 6X00Uumb:
YUPPoBOL MOOYIL MAKMOBOU KHONKU — HE
enee Jum, yugposo Mooy
ceemoouoda — ne mernee 3uim, yugposot
MOOYIb KOHYEB8020 Npepbleamers — He
Wmenee Jum, yugposoii Mooyib damuuka
yeema — ne menee luim, yugposoi Mooyis
IRGB cesemoouooa — ne menee lwum. 8) B
cocmag Habopa 0HCHBL 6X00UMD
bremenmol 015t COOPKU 8AKYYMHO20
Baxeama: aKyyMHAsL NPUCOCKA — He MeHee
[ wim, 21eKmpoMasHUMHbLL KIANaH — He
Wenee lwm, 6aKyyMHbIll HACOC — He MeHee
lwm. 9) B cocmas nabopa dondicen
6X00UMb YueOHbIl KOMNIEKM, GKIIOYAIOUUTL
6 cebs yuebHoe nocobue, Habop bubnUOmeK
ImpexmepHbIX d1eMeHmOo8 OJis
npomomunupoeanus mooenetl
MaHURYIAYUOHHBIX POOOMOS, A MAKICE
npoepammuoe obecneyerue 011 pabomul ¢
Habopom. I[Ipoepammnoe obecneyenue
QonicHO 0becneuusams mpexmepuyio
6U3YATUZAYUIO MOOETU MAHUNYISIYUOHHOZO
poboma (c yenoeou, n10cKonapaiierbHol u
Oenbma-KuHemMamuxoi) 6 npoyecce
pabomul, 0becneuusams nOCMpoeHue
npocmpancmeenHol mpaekmopuu
06UIICEHUS. UCNOTHUMETTbHO20 MEXAHUIMA
MAHURYISAYUOHHO20 POOOMA, B03MOICHOCHTL
Badanus nOCc1e008amenbHOCMU MOYeK O
npoxX0NCOeHUs Yepe3 HUX UCHOTIHUMENbHO20
Mexanusma MaHunyIsiyuoHHO20 poboma.
[ Ipoepammmnoe obecneuenue O0NIHCHO
yurxyuonuposams, Kaxk 6 OMOEILHOCMU 8
8UOe cpedbl MOOeTUPOBAHUsl, MAK U 8
pesicume MOHUMOpUH2a 8 PedibHOM
Bpemeny npu NOOKIIOYeHUU MOOeau
Manunyisamopa nocpeocmeom
po6omomexnHuuecko20 KOHMpoOLepa.
[ Ipoepammmnoe obecneuerue O0JINHCHO
0becneuusams 803MONCHOCHIL NOCMPOCHUSL
lepauroe 3a0aHHbIX U MEKYUWUxX
000U eHHbIX KOOPOUHAm
MAHURYIAYUOHHO20 poboma, epaghuxos
BHauenuli ckopocmeil u yCKOpeHus,
lepaghuxoe pacuemuvlx 3HaAUEHU HASPY3KU.
[ Ipoepammmnoe obecneuenue OONIHCHO
n03605Mb 3a0A8aMb NOCIEO08AMETLHOCTID
nepeosudICeHUl MAHUNYAANOPA
nocpedcmeom Habopa KOMAHO 8 OI0UHO-
epaguueckom unmeppetice. Yuebnoe

nocobue QONNHCHO COOepIHCamb MAMepuaivl
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no paspabomie mpexmepHuix Mooeell
MOOUILHBIX PO6OMOE, MAHUNYISAYUOHHBIX
PO6OMOE ¢ paziudHbIMU MUnamu
KuHemamuxu (yenoas KUHeMamuKda,
NI0CKO-NAPANNebHASL KUHEMATUKA,
Oenvma-xunemamura, SCARA unu
pyluadicHas Kunemamuxa, niamgopma
Cmioapma u m.n.), UHCMpYKyuu no
npoekmuposanuo pobomos, UHCMpPYKYuu u
MemoouKu 0CyuwecmeneHust UHICEHEPHLIX
pacuemos npu npoexmuposanu (paciemol
Ha2pY3KU U MOMEHMO8, PACYem MOWHOCMU
npu6000s, pacuem napamempos
KUHEMAMUKU U M.N.), UHCIMPYKYUU NO
pazpabomie cucmem ynpagnenus u
npoepammmozo obecneyenus 0
ynpasienus pobomamu, UHCMPYKYuu u
Wemoouxu no paspabomxe cucmem
ynpasnenus ¢ dneMeHmamu UCKyCCmeenHo2o
UHMELIeKMa U MAUWUHHO20 00YYeHUsL.

ObpazosamenvHulil
HaboOp no 31eKMpoHLKe,
brexmpomexanuxe u
WMUKpONpoYeccopHol
mexHuxe

\Habop oonicen 6vims npeonasHayeH 0
nposedenus yueOHbIX 3aHAMUL NO USYUEHUIO
0CHO8 MexampoHuKu U pobOMOmMexHUKU,
NpAKmMuecKko2o npumMeHenus 6a306uix
DAEMEHMO8 INEKMPOHUKU U CXEMOMEXHUKU,
la makoice Hauboaee pacnpocmpaneHtol
DeMenmHoll 6a3bl U OCHOBHBIX
mexHuuecKux peweHull, npumMeHAeMbIX npu
npoeKmupo8aHuu U NPOMoOMUnUPOBAHUU
PA3IUUHBIX UHIICEHEPHBIX, KUOEPHEMUYECKUX|
u ecmpausaemvix cucmem. B cocmas
HAbOpa OONIICHBL BXOOUMb KOMNIAEKMYIOUjUue
1 ycmpoticmaa, odaadarouue
KOHCMPYKMUBHOU, dIEKMPUYECKOl,
annapamuou u npoepamMmHou
coemecmumocmoio opye ¢ opyeom. B
cocmag Habopa dodicer 6x00umbv
KOMNJIEKM KOHCMPYKMUGHBIX 2eMEHMO8 U3
Wemanna ons coopku maxema
MAHUNYIAYUOHHO20 POOOMA U KOMNLEKM
Memannuyeckux KOHCIMpPYKMUGHbIX
baemenmos 0 coopKu maxkema
Wmoburvnoco poboma. B cocmas nabopa
0012ICHbL 6X00UMb NPUBOOA PATUUHOSO
muna.: Momopul ¢ UHMeZPUPOBAHHBIM UIU
BHEWHUM OAMHUUKOM NOTOACEHUS — HE
Wenee 2uum, cepeonpusod 60abulol — He
Wenee 4wum, cepeonpusoo Mawlil — He
Wenee 2um, npusoo ¢ 603MOANCHOCNBIO
VIpasienus 8 waz080M pedicume — He MeHee
2wm. B cocmasé nabopa 00oaicHbl 8X00UMD
baemenmul 0711 COOPKU 8AKYYMHO2O
Baxeama: aKyyMHAsl NPUCOCKA — He MeHee
lwm, snexmpomazHummublll K1anaH — He
Wenee lwm, 6aKyymMHbill HACOC — He MeHee
lwm. B cocmas nabopa donscra 6xooums

bremenmnas 6aza ons npomomunupoeanus.’

6.00
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nrama 013 becnaeyHozo
nPOMOMUNUPOBANUS, KOMNIEKI NPOBOO0S
paziuuno20 muna u ONUHbL, KOMNJIEKM
pe3UCmopos, KOMNieKm c6emoouo0os,
cemuceemeHmublil UHOUKAMOP, Oucnel
VKK-muna, knonku — ne menee Suim,
nomenyuomempol — He MeHee 3uim,
uUH@paxkpacuwill damuux - He meHee 3wm,
VIbmpaseyKoeoll 0amuux - ne menee 3uim,
Oamuuk memnepamypul - ne menee luim,
Oamuuk oceewennocmu - ne menee lwm,
ooy Bluetooth — ne menee luum, mooynw
\MK-npuemnuka — He menee lum, Mooyio
\MK-nepedamuuka 6 ude KHONOYHO20

He menee lwm, 3apsioHoe YCmpoucmeo — He
wenee lwum. B cocmaeé nabopa oonicen
6X00UMb MYIbMUOAMYUK OIS USMEPEHUs
memnepamypbul u 81aHCHOCIU
okpyacarouyeli cpedsi — ne menee luim.
IMyrnemudamuux dondxcer obradams
BCMPOEHHBIM MUKPOKOHMPOILEPOM
(makmosas wacmoma - ne menee 16 My,
wuna Oannvix — ne menee 8 Koaiim),
unmep@eticamu 0 NOOKIIOYEHUS K
GHEWHUM YCIMPOUCMEAM: YUuPposvie u
ananocosvie nopmol, 1-wire TTL, pazvem
muna RJ. B cocmaeé nabopa dondicen
6X00UMb KOMNAEKM YHUBEPCATbHBIX
8BIYUCTUMENILHBIX MOOYIIEl,
npedcmagasiowux cooboii 6azosyio niamy,
namy pacuiupeHus: 0isi cemegozo
83AUMOOEUCMBUS U NAAMY NOOKIIOYEHUS.
cunogou Hazpysku. Bxooswue 6 komniexm
lycmpoticmea 0oaicHbl 061adame
0OHOBPEMEHHOU KOHCMPYKMUBHOL,
bIeKmpuyecKol, annapamHou u
NPOSPAMMHOU COBMECMUMOCIBIO OpYe C
Opyeom. basoeas niama ynueepcanbno2o
BBIYUCTUMENILHO20 MOOYISA OONIHCHA
npedcmasams coO0U NPOSPaAMMUPYeMbliL
Konmponep 8 cpede Arduino IDE unu
AHANO2UHHBIX C80OO0OHO
pacnpocmparnsieMvix cpedax paspabomiu.
\bazoeas niama 0odCHA 0ba0amo
6cmpoennviMu uHmepgheticamu Os
nOOKIIOUeHUst YUPPOBBIX U AHATO208bIX
lycmpoticms, 6cmpoeHHbIMU UHmepgheicamu
USB, UART, 12C, SPI, 1-wire TTL,
\Bluetooth, WiFi. [Inama pacuupenus
0oa101CHa 0becneyusams 803MOMCHOCMb
nOOKIIOUeHUs YHUBEPCATIbHO2O
BBIYUCTUMENILHO20 MOOYIA K Cemu
nocpedcmeom unmepgpetica Ethernet.

[ Inama pacwuperus 0ondcHa obradame
nopmamu 6600a-6618600a 0Jisk NOOKIIOYEHUS

YUPPOBLIX U AHATO206bIX YCMPOUICTNG,

nynoma ynpaenenus — luim, akkymynamop —
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unmepgetic SPI u 603moocHOCMbIO
MOOKIIOUEeHUS HeUlHell Kapmbl RAMSINU.
[ Inama pacwuperusi 05t NOOKIIOYEHUSL
CcUn0601 Hazpy3KU 00NHCHA 0Decneyusams
603MOIACHOCIIb NPAMO20 NOOKNIOYEHUS
6HEWHel CUNOBOU HAZPY3KU, d MAKICE
pezyaupyemot nazpy3Kiu nocpeocmeom
\IPWM uumepgeiica. B cocmas nabopa
00.1101CEH 8X00UMb NPOSPAMMUPYEMBIL
KoHmpoLep, obecneuusaiowull
603MOICHOCHTL OCYWECMEISAMb PA3PAOOMKY
NPOSPAMMHO20 KOO, UCHONb3YSL
uHcmpymenmapuil cpeo paspabomxu
Urduino IDE u Mongoose OS u a3vikos
npoepammuposanus C\C++, JavaScript.
[ Ipoepammupyemviti KOHMpOALEP O0JHCEH
0b1a0ams nopmamu 015 ROOKTIOYEHUS
YUPPOBLIX U AHATO206bIX YCMPOTICTE,
6CMPOEHHBIMU NPOSPAMMUDYEMBIMU
KHONKAMU U 91eKMPOMEXAHUYECKUMU
WMoOyaAMU OJiA OpeaHU3aYUY CUCTEMbL
PYuHO20 ynpasnenust, 6CMpPOeHHbLMU
npoepammupyembiMu c8emoouo0amu s
uUHOUKAyUY paboueco pexcumd,
ecmpoennvimu unmepgpeticamu USB,
USART, I12C, SPI, 1-wire TTL, ISP,
\Ethernet, Bluetooth, WiFi. B cocmag
Habopa 0oJiceH 6X00UMb MOOYIb
MexHuuecKo2o 3peHust , npeoCmasaouull
cobotl gblyUCIUMENBHOE YCINPOUCMBO CO
6CMPOEHHBIM MUKPONPOYECCOPOM (KOI-60
s10ep - He menee 4wum, uacmoma s0pa He
wmenee 1.2 I'Ty, oowem O3Y - ne menee
512M6, 00vem 6cmpoentoll namsamu - He
wenee 8'6), unmezpupoeannol kamepou
(MaxcumanbHoe paspewenue 6Udeonomoxd,
nepedasaemozo no unmepgheticy USB - ne
Wmenee 2592x1944 e0.) u onmuueckou
cucmemoii. MoOynb mexnuueckoz2o 3penus
0oa101cen 0b1a0ams cOBMeCmuUMOCmybio ¢
PazIULHLLMU NPOSPAMMUPYEMBLMU
KOHMPOLIEpaMU ¢ ROMOWbIO UHMEPPELCO8
- 1-wire TTL, UART, 12C, SPI, Ethernet.
IMoOyb mexHuuecko20 3peHust Q0NHCeH
0becneuusamo GbINOIHEHUE CeX UIMePeHUTl
U BbLIYUCTIEHUI NOCPEOCEOM COOCIBEHHbIX
BLIUUCTUMENBHBIX 803MONCHOCMEN
6cmpoenno2o mukponpoyeccopa. Mooy
mexHuyecKo2o 3peHus 00xceH 061adams
603MONCHOCHIBIO KOMMYHUKAYUU C
AHANOLUYHBIMU MOOYISIMU NOCPEOCHIBOM
WwuHbl Ha ba3ze nocied08amenbHO20
unmepdeiica c yenvio oanrvHeuulel
nepedauu pe3yibmamos usmepeHutl 2pynnol
00ynel Ha ynpasnaouee GolNUCIUmenbHoe
lycmpoticmeo, noOKIOUeHHoe K OaGHHOU

uuHne. MO()leb MEXHUYECKO20 3PEHUS
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0o.1101ceH 0becneuusams HACMpOUKU
pesicumos pabomol - HACMPOUKY
brcnosuyuuy, bananca 6en02o,
16EMOPAZHOCMHBIX COCMABNAIOUUX,
nowaou obrapysicugaemou obracmu
U300pasicenus, OKpy2nocmu
0OHapyscusaemotl 0oracmu u306padicenus,
nonooicenue oonapysicusaemvix obnacme
omHocumenvHo opye Opyaa, MAWUHHOE
0Oyuenue napamempos HelpoHHbIX cemet
01151 0OHapyIHCcenUs 06vekmos, popmy u
BakoOupoganHvie 3HAYeHUs.
0OHapysrcusaemulx mapkepos muna Aruco,
pazmepol OOHAPYIHCUBAEMBIX OKPYICHOCTEL,
K6a0pamos u mpey2oibHUK08, NApamempos
KOHMPAcCmMHOCMU, pA3Mepos, KPUGU3HbL U
nO0JICEHUSt PACNO3HABAEMBIX TUHULL.
\Habop oonicen obecneuusams
603MOICHOCIb paspabomKu moodenu
mobunvHo20 poboma, ynpasisiemou 6 FPV-
pesicume nocpedcmeom nPOSPAMMHOO
obecneuenus 0 NepPCOHATLHO2O
KOMIbIOMEPA U MOOULHBIX YCHMPOUCIE HA
baze OC Android unu 108,
0becneuusaioueco 03MONCHOCHb
ynpasnenus MOOUIbHBIM POOOMOM U
6CMPOEHHBIM MAHUNYISIMOPOM
nocpedcmeom epaguueckoeo unmepetica,
eKIOUAIOWUM 8 cebsl HabOP KHONOK U
nepexouamenet, 0JcoUCmMuK, 0o1acms 05
omobpasicenus udeo. Habop dondcen
0becneuusams 803MONCHOCHIL UYUEHUS
0cH08 pazpabomku nPoOSPAMMHBIX U
annapammwlx KOMHIEKCO8 UHICEHEPHBIX
cucmenm, pewenuii 8 cpepe ""HUnmeprnem
eewen"", a maxoice pewenuil 6 obnacmu
[po6OmMoOmexHuKU, UCKYCCMEEeHHO20
UHmMeNIeKma U MAWUHH020 00yuenus. B
cocmas Habopa 00ACHO 6X00UMb ROCOOUE
MO U3YYEHUIO OCHOB IIEKMPOHUKU U
cxemomexuuxu, pewenull 8 cgepe
""Humepuem sewen"", paspabomru u
npomomunuposanuto mooenei pobomos. B
cocmag Habopa 00IACHO 8X00UMb HOCOOUE
N0 U3YUEHUIO OCHO8 PA3PAOOMKU CUCHEM
IMeXHUUecK020 3peHust U INEMEHMO8
LCKYCCMBEHHO20 UHMELIEKMA.

Obpaszosamenviblil
Habop no mexauuxe,
lmexamponuke u
pobomomexnuxe

O6pazosamenbhbiil HAOOP 0aCeH DblMb
npeonasHaven Ons u3yueHuss MEXanuKu,
Wexamponuku u po6omomexHuKuy.
Obpaszosamenviblii HAOOP NPEOHAZHAYEH
07151 paspabomxu nPOSPAMMUPYEMBIX
moOdeneii mexampouHvlx cucmem u
MOOUTBLHBIX POOOOB, OCHAUJEHHBIX
paziuuHbLLIMU MAHUNY IAYUOHHBIMU U
BaxeamHuviMu ycmpoticmeamu. B cocmas

Habopa OONINHCHO 6X00UMb. KOMNLEKM

3.00
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KOHCMPYKMUBHBIX 2eMEHMO8 U3 Memaiid,
KOMNIEKM KPENENCHBIX I1eMeHmOs,
Komniekm 0Jis COOPKU 3aX8aAMHO20
lycmpotiicmea — ne menee 1 wm., koneca ¢
npopesunenHbiM 06000M — He MeHee 2 wm.,
KOIeca 6CEHanpPasieHH020 OBUNCEHUSL ~He
enee 2 wim., npuBoO NOCMOSHHO20 MOKA C
UHMe2PUPOBAHHOU CUCTNEMOT YNPABIEHUS,
obecneuusaroueli 0Opammyio césasw
n0I0JHCEHUI0, CKOPOCTU U HASPY3Ke - He
Wenee 4 wm., oamyux 1uHuY - He mMenee 3
wm., 0amuux paccmosanus — ve metee |
Wwim., AKKyMyIamopHas bamapes — He MeHee
[ wm., 3apao0Hoe ycmpoiicmeo — He menee |
wm. B cocmaeé nabopa 0ondicen 6xooumo
npocpammupyemsiti KOHMponep,
obecneuusarouuli 603MOHCHOCMY
ocywecmensime papabomy npoepamMmMHOZ0
KOO, UCROb3YSL UHCIPYMEHMAapULl cpeo
paspabomxu Arduino IDE.
[ Ipoepammupyemsiil KOHMPOLIEP O0AAHCEH
obecneuugams annapamuyro u
MPOSDAMMHYIO COBMECHMUMOCHIb C
biemenmuoul 6a3oi, 6x00swell 6 COCMas
Habopa. IIpoepammupyemulii KOHMpoIEDP
0oa01cen codeparcams credyioujue
unmepgheticol: yupposwvle u ananozosvie
nopmot — ne menee S0wm, USB, USART,
12C, SPI, ISP, Bluetooth, WiFi.
[ Ipozpammupyembviti KOHMpOLLEp O0JHCEH
cooepaicams unmepghetic (013 noOKOUeHUs.
npu8oo08 U OamuuKos
pobomomexnuueckoeo Habopa),
peanuzosannbiii Ha baze wiunvl RS-485 — ne
wenee 12wm. [Ipoepammupyemoiii
KOHMPOILIep 00IACEH COOePAHCAMb CUN0BOL
nopm 071 NOOKIOYeHUs: GHeHel Ha2PY3KU
Wiy Momopog — He menee 2um. B cocmag
Habopa 00iceH 6X00UMb MOOYTb
mexnuuecko2o 3penust — ne menee luim.
\Mooynb mexuuyeckozo 3peHust 00aiceH
obecneuusams 803MOHCHOCb
KOMMYHUKAYUU C AHATLOSUYHBIMU MOOYIAMU
nocpedcmeom wiuHblL Ha Oaze
nociedosamenbHo20 uHmep@eiica ¢ yeuvio
OanvbHetiuiell nepedauu pe3yivmanos
uzMepeHutl 2pynnvl MOOyiel Ha
ynpaesnsaowee goluuciumenbHoe
lycmpoticmeo, nookmoyeHnoe Kk OaHHOU
wiune. Mooynb mexHu4ecKo2o 3peHust
0oa101ceH 0becneyusams 603MOHCHOCHb
ocywecmensimes HACMpPOUKY MO0V
MexHUYecKo20 3peHust - HaCMpOoUKy
brCcno3uyuu, baraunca b6enoeo,
16EeMOPAZHOCMHBIX COCMABTAIOUUX,
nowaou obrapysicugaemoul obracmu

uz0Opadicenus, OKpy2nocmu
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0OHapysrcusaemott 0o6aacmu u306padxcenus,
nonodicenue obnapysicusaemvix obnacmei
omuocumenvHo opye opyea. Mooyne
MexHuuecKo2o 3peHust O0aHCeH
0becneuusams 803MONCHOCHL HACMPOUKU
Ha 00HO8peMeHHOe OOHApYIIceHUe He MeHee
10 pasnuuHbiX 0OUHOUHBIX 0OBLEKMOS 6
cekmope 0030pa, b0 He MeHee 5
cocmasHpix 00bEKMOo8, COCMOSUUX U3 He
Wenee 3 paziuunelx epagpuueckux
npumumueos. Moodyib mexnuuecko2o
BpeHus dondcer 0061a0ame 8CMpPOEHHbLIMU
unmepcgpeticamu — USB, UART, 1-wire TTL,
I2C, SPI 0n5 KoMMYHUKAyuu co 8HeUHUMU
MOOKIIOUAeMbIMU YCIMPOUCBAMU.

ObpazosamenvHulil
KOHCMPYKMOp ¢
KOMNAEKMOM 0amuuKog

Obpaszoseamenvhblii HAOOP 0JHCEH Oblmb
npeoHasHaven st U3y4eHus OCHO8
paspabomxu npocpamMmupyemuvix mooenetl
A8MOHOMHBIX MOOUTLHBIX pOOOMOS. B
cocmag Habopa OOIACHO XOOUMD.!
KOMAAEKM KOHCIMPYKIMUGHBIX 91eMEHMO8 U3
niacmuka, uHcmpymeHm 0is pabomol ¢
KpenexscHbLMU KOMNOHEeHmamu,
cep8onpusoo0 ¢ 8CMpPoeHHOU cucmemou
ynpaenenus, obecneuugaroweli 06pammuyio
C8513b NOJIOJCEHUIO, CKOPOCHU U HAZPY3Ke -
He meHee 4 wm., nyibm ynpagieHus — e
Wenee luum, Oamyuux kacanus — He menee |
wm., damuux yeema — He menee lum,
Oamuux maxmuibHO-CeHCOPHbIU CO
c6emoou0OHbLIM MOOYaeM — He Menee | wm.,
Kamepa ¢ 803MOACHOCMBIO 0OHOBPEMEHHO20
onpedenenus HeCKOIbKUX YBemos — He
Wenee 1 wm., akkymynamopras bamapes —
He menee 1 wim. B cocmas Habopa Oondicen
6X00UMb POOOMOMEXHUYECKUL KOHMPOLLEp
— ne menee luum. Pobomomexnuueckuii
KOHmponep dondicer obaadame
ecmpoennvim ysemuvim KK sxpanom u
BCMPOEHHBIM UHEPYUOHHBIM OAMYUKOM.
\IPobomomexnuyeckuti KOHMpPOAnep 00ANCEH
umems He menee 12 nopmos 0
NOOKIOUeHUs BHEWHUX YCMPOUCME U NOPM
01151 yemanosKku kapmsl namsamu. B cocmaes
Habopa Oodicer 6X00Umb
npozpammupyemulii KOHMPOLLep — He MeHee
[ wm. [Ipoepammupyemviii KoHmpouiep
Qoa0icen npedcmasnsims coOol
lycmpoticmeo, obecneuusaoujee
803MOICHOCHb OCYUeCMBIAMb PA3PAbOMKY
npoepamMmHo2o Kood, UCNONbL3YA
uHcmpymenmapuii cpeo papabomxu
Urduino IDE. IIpoepammupyemwiii
KOHmMpOJLIep 00diceH obecneyusams
annapamuyro u npocpamMmHyo
cosmecmumocms ¢ 21eMeHmHOU 6a301,

6xo0saweli 6 cocmas nabopa.

8.00
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[ Ipozcpammupyempiti KOHMpPOLLEP O0JIHCEH
cooeparcams credyrowue unmepgeticol:
yupposvle u ananozoevie NOpmMvl — He MeHee
50wm, USB, USART, 12C, SPI, ISP,
\Bluetooth, WiFi. IIpoepammupyembiii
KOHMPOLILED O0NIAHCEH COOEPICAND
unmep@etic 0si NOOKIOYEHUsL NPUBOO0E U
Oamuurxos po6OMoOmMexHU1ecKo20 Habopa—
ne menee 12 wm.

HaumenoBanue H

anpasJjenusi: ""Texnonozuueckasn nanpagnennocms. BHO'"

IHanMeHOBaHmE
pasmena:
"TexHomornyeckas
HATIPABJICHHOCTb.
BHO"

Cnexmpoghomomemp

[ Ipeonasnauen 01 onpedenerus
onmuueckoii niomrocmu, Ko3¢@uyueHmos
nponyckanus u KOHyeHmpayuu
pas3HoobpasHvix pacmeopos

1.00

Ananumuueckue eecvi

[ Ipeonasnauenvt 0151 MOUHBIX U3MEPEHUL
Waccol, n03601510M KOHMPOIUPOSAb
usmenenust maccol ¢ mournocmoio 0,1 me.

1.00

Yuebno-
uccredosamenvekas
liabopamopus
OUOCUCHANIO8 U
Helupomexnoiocul

1B cocmae exoosim: Cencop Tun 1 ne menee
[ wm., obecneyusaem 603MONCHOCb
pecucmpayuy CUSHAIA INEKMPULECKOll
axmueHoCmu Mbliy (31eKMPOMUOSDAMMDL,
OMT'). Pecucmpayus oondicha
ocyuecmensemcs HeUH8A3UHO, CYXUMU
brekmpodamu. Bosmosxcnocmeio kpennenus
K pyKe uenoseKka, Ymo OOJHCHO 0a8amb
803MOICHOCIb pecucmpupo8ams
DAEKMpUUEcKyIo aKmMU8HOCHU MbIUUYbL 8
obacmu, Hao KOMopou pacnoiaeaemcs
Kkpenaenue. Ilpu nanpaxceHuu muluiyvl
0oa101cHa 6bimMb 0becneyena 803MOHCHOCb
HAOAI00eHUs NYYHOCMU CUsHaNa (m.e.
npucymemeue IMT), npu paccrabnenuu
Wmobtuyel - ee omcymemeue. Cencop Tun 2
e menee 1 wm., obecneuusaem
603MOICHOCHb pecUuCmpayuu CUsHaLAd
pomonnemuszmoepammol (@IIT)
onmuyeckum nymem, 3a cuem usmeHeHus
OmMpasicenHo2o om KpOBeHOCHbIX COCY008
ceema, 00vem KOMopwvix usMeHaemcs noo
6o30eticmauem nynvbcosot goanvl. Cerncop
0oa101ceH Obimb 0becneuer 603MOHCHOCBIO
KpenieHus Kk nooyuieuke naubyyd 4eio8exd.
Cencop Tun 3 ne menee I wm.,
0becneuusaem 603MONCHOCHD:
pecucmpayuu cueHana
baexmpokapouocpammel (OKT) ne
uneazugHviM cnocobom; pecucmpayuu I, 11
u 111 omeedenuil; noOKoUeHUs 31eKMpoo08
K CEHCOpY C NOMOWBIO COCOUHUMENbHBIX
npo60008, 0bopyoosannvix TouchProof
pazvemamu. Cencop Tun 4 ne menee 1 wim.

0becnevusaem 603MONCHOCID.!

15.00
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pecucmpayuy CUSHANA KOHCHO-
eanveanuueckot peaxyuu (KI['P),
pecucmpayust KOMOpPo2o OCYueCmeisemcs
Ha NOCMOSIHHOM MOKe, NOOKTIOYeHUs. K
meny uenoeexa ¢ NOMOWbIO CYXux
DIEKMPOO08, NOOKIIOUEHUE KOMOPLIX K
ceHcopy ocywecmensiemcs ¢ HOMOUbIo
TouchProof pasvemos. Cencop Tun 5 ne
Wenee 1 wm., obecneuusaem
BO3MOJCHOCHIb: pecUCmMpayuy CUsHALA
baexmpuueckou akmugnocmu mozea (391
C NOMOWBIO CYXUX HEUHBASUBHBIX
DIeKMPO008,; pecucmpayuil 1eKmpuieckoll
axmueHoCmu pasHelx 0onell Mo3ea,
MOOKIIOUEHUS INEKMPOOOE K CEHCOPY C
NOMOWBIO COEOUHUMENbHBIX NPOBOO0S,
06opyodosannvix TouchProof pazvemamu;
Bakpennenus 51eKkmpooos8 Ha NOBEPXHOCMU
leonosvl. Cencop Tun 6 ne menee 1 wm.,
0becneuusaem 603MOHCHOCHD:
pecucmpayuu cueHaia Konebanus epyoHou
knemxu (Cencop Ovixanus), onpedenenus
uacmomol ObIxaHus. Ycmpoucmeo 0
cbopa OaHHbIX OM CeHCOPO8 U nepedayu Ha
nepconanbHblil KoMnbiomep obecneyusaem
803 MOOICHOCb COOPA OAHHBIX OM
MOOKIIOUEHHBIX K HEMY CEHCOPO8 U
omnpaexy nonyuennvix oannwix na I1K.
\Tooxnoyenue yenmpanviozo mooyns k I1IK
c nomowvio USB-kabens. Llenmpanvhwiii
WMooynb umeem ne menee 1 wm, :
eanveanuyeckyro uzonsiyuio om I1K.

([ [enmpanvHblil MOOYIL 0becneuugaem
803MOJCHOCHb OOHOBPEMEHHO20
noOKOUerUst 8N10Mb 00 4 ceHcopos.
\Kaowcowiil uz 6x0006 Llenmpanvioeo mooyns
UMeem 2a1b8aAHUYECKYI0 U0NAYUIO
(0becneuenue MeNCKaAHANbHOU
eanveanuyeckou usonayuu). Ilooxmouenue
cencopog k Llenmpanvrhomy mooyuio
ocywecmensemes ¢ nOMOWbIO
Cneyuanu3upoB8aHHLIX pazvemMos muna
ILEMO, obecneuusarowux npasuibHOCmy
MOOKIIOUeHUS. PA3bEeMA U CHUNCAIOUUX PUCK
CYYaiino20 KACAHUs pa3bemMos
MoKonpoeoodsuux uacmeti, a Maxoice
obecneuusarowux 3auumy om
HECAHKYUOHUPOBAHHO20 NOOKIIOYEHUSL K
npoussorbHLIM yempoticmeam. Mooyno
«Knonkay ne menee 1 wim., obecneuusaem
603MOICHOCHIL. pA3MEMKU
pecucmpupyemuix CUSHANI08 U OMMe4ams He
Wenee 3-x pasnuunblx Kame2opuu
cocmosanuil. Ycmpoucmeo, éxoosauee 6
cocmag nabopamopuu, O0AHCHO
0becneuusams B03MOACHOCIb PeCUCMPayuU

apmepuaibhoco 0asneHUs.
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HaunmenoBanune Hanpasjaenusi: "Komnviomepnoe u npezenmayuo

HHOe 06opydosanue”

HanmenoBaHnue
pasmena:
"KomneroTepHoe u
Mpe3eHTallMOHHOE
obopymoBanue"

\HUnmepaxmusHulil
KoMNIeKC ¢
6bIULCIUMENbHBIM
010KOM U MOOUTLHBLM
KpennieHuem

\HnmepaxmueHblili KOMNIEKC ¢
6LIUUCTUMENLHBIM OIOKOM U MOOUTLHBIM
KpennieHuem 00AceH COOMEENCmMaE08aAnyb
C1edyIomuM mexHuuecKUM mpebosanHusim:
\Pasmep ouazonanu: He meHee 74 Owiimos;
\Paspeuterue 5Kpana no 2oOpu3oOHmanu: He
wenee 3000 nukceneii: Pazpewenue skpana
no eepmuxanu: ne menee 2100 nuxceneu,
\IToooeparcka paspewenus 3840x2160
nuxceneti (npu 60 I'y): da; Hanuuue
BCMPOEHHOU AKYCMUYECKOU CUCeEMbl. 0d;
\Konuuecmso mouex kacanus: ne menee 20;
\Bvicoma cpabamuléanus cencopa om
nogepxnHocmu dKpaua: He bonee 3
Wuniumempos; Bpems omknuxa cencopa
Kacanus: ve 6oaee 10 MuntuceKyHo,
\BcmpoenHble (hyyHKyuu pacnosHaganus
0bvexmos kacanus: oa; Konuuecmeo
noodoeparcusaemvbix CmMuLyco8
0OHOBpemenHO. He meHee 2; Bozmoocnocmo
nooknouenus k cemu Ethernet npogoonvim
cnocobom: da; Bosmoscnocms
nooxknouenus k cemu Ethernet
becnposoonvim cnocobom (Wi-Fi): da;
\Bo3ModcHOCb UCHONIL308AHUSA IA0OHU 8
Kauecmee UHCIMPYMeHma CMUpanus: oa,
\Hanuuue unmezpuposanio2o 0amyuxa
oceewenHocmu OJi A8MOMAMUYECKOU
KOppeKyuu ApKocmu no0CeemKu.: oda;
\Hanuuue ¢hynkyuu 6ecnpogoornotl nepedayu
u300pasicenus ¢ ycmpovcma na baze OC
Windows: 0a; Hanuuue ¢hynxkyuu
Oecnposoonoll nepedayu u300PadiceHus ¢
yempoiicme na 6aze OC MacOS: oa;
\Hanuyue ¢hynxyuu 6ecnposoonoti nepedayu
usobpasicenust ¢ yempoticme na 6aze OC
iOS: 0a;, Hanuuue ¢ynxyuu 6ecnpooonoii
nepedayu uz00padicenus ¢ yCmpoucme Ha
0aze OC Android: oa; Bosmooscnocmeo
yOanenno2o ynpaenienusi u MOHUMOPUHEA.
0a; Hanuuue kpennenus 6 komniekme: 0a;
\Hanuuue cnoma na Kopnyce 0Jisk YCMAaHO8KU
00NOIHUMENbHO20 8bIHUCTUMETILHOO
bnoxa: 0a; MakcumanvHvll
nooodeparcusaemulil 00vem OnepamusHoU
namamu OonoIHUMENbHO20
ebIUUCIUMENbHO2O O10KA: He MeHee 8 10,
Maxcumanvuwiii nodoepaicugaemviii 06vem
Haxkonumens OONOIHUMENbHO2O
guiyUCIUMENbHO20 ON10Ka: He menee 128 16;

\Pazvem 0ist NOOKIIOYeHUS

1.00
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0ONOIHUMENLHO20 8LIYUCTUMENLHO20 OIOKA
c KOHMmaKmamu S1eKmpPONUMAaHusL
BLIUUCTUMENLHO20 OI0KA OM 6CMPOEHHO20
010K NUMAHUSL UHMEPAKMUBHO20
KOMNIeKca U KOHMAaKmamu Oisi
nookmouerus Yupposozo eudeocusHala u
USB 013 nookniouenus ceHcopa Kacamusi.
Hanuyue,; [Ipouzsodumenvrocms
npoyeccopa 0ONOIHUMENLHO2O
BbIYUCIUMENbHO2O O10KA (3HAUEHUe
noxasamens « CPU Marky» no mecmy
«Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop.html
wnu no mecmy «Laptop & Portable CPU
\Performancey
https://www.cpubenchmark.net/laptop.html):
e menee 7000 eounuy, Paspewenue na
8bIX00€ 8UOC0adanmepa blYUCTUMENLHOZO
010Ka npu pabome ¢ UHMEPAKMUBHBIM
Komniexcom: He menee 3840 x 2160
nuxceneti npu 60 'y, Hanuuue y
0ONOIHUMENLHO20 8LIYUCIUMENLHO20 OLOKA
0ecnpoooro2o mooyis Wi-Fi ne nudce
802.11a/b/g/n/ac; Makcumanvhulii ypogeHs
wyma npu pabome 0ONOIHUMENbHO20
ebiuUCIUMENbHO20 O10KaA: He bonee 30 OBA;
\Hanuuue 6 komniexme MoOUIbHO2O
Memannuyecko2o Kpenienus,
0becneuusaionjeco 03MOACHOCMb
HANOILHOU YCMAHOBKU UHMEPAKMUBHO20
KOMNAEeKCa, ¢ NepeosUNCHO KOLECHOU
0a301 U 603MONCHOCHIBIO (PUKCAYUU KOTLEC
0J151 UCKTIOYEHUsL HERPOUZBOTILHO20
0suoicenus; [Ipedycmanosnennas
onepayuonnas cucmema ¢ 2paguyueckum
nob308amensCkum unmepheicom,
obecneuusarowas pabomy
pacnpocmpaneHHbix 06paz08amenbHbIX U
0OWeCUCmeMHbIX NPULONCEHUT. HAUYUE,
Dynryus epaguueckoco KOMMEHMUPOBAHUs
no6epx NPoU3601bHO20 U30OPANCEHUSL, 8
mom yucie om QuauuecKu NOOKIOUEHHO20
UCMOYHUKA UOCOCUSHANA: HATUYUE,
\Hnmezpuposanubiii 8 NOIL306AMENLCKULL
unmepdheiic PyHKyUuoHan npocmompa u
pabomol ¢ Gailiamu 0OCHOBHBIX POPMaAmMos ¢
USB- nakonumeneti uiu cemesoeo cepgepa:
Hanuuue, Unmezpuposannule cpedcmea,
obecneuusarowue credyrowuil GyHKYuoHa€.
— coz0anue MHO2OCMPAHUYHBIX YYeOHbIX
BaHAMUL ¢ UCNONIL30BAHUEM
WMeduakonmenma pasnuyHeix opmamos, —
cosz0anue Haonucell u KoMmeHmapues
noBEPX 3aNYUeHHBIX NPULONCEHUL, —
pacnosnasanue gueyp u pykonucHo2o
mexcma (pycckul, AHeIUUCKUL A36IKU), —

Haauvyue UHCmpymeHmoes pucoearnus
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leeomempuyeckux uayp u auHull.
\BcmpoerHvle QyHKyuu: — ceHepamop
CYHAUHbIX Yucen, — KarbKysamop, —
bKpannas kraguamypa, — mavimep, —
pedaKmop Mamemamuyeckux Gopmyi.
OnekmponHble MamemamuiecKue
UHCINDYMEHMbL: — YUPKYJIb, — V2OTbHUK,
— nunetika, — mpancnopmup. Peowcum
«Oenol 00CKU» ¢ B03MOHCHOCIBIO CO30AHUSA
Bamemox, pucosanus, pabomul ¢
mabauyamu u epaguramu: Hanuyue.
\Hmnopm ¢haiinos popmamos: PDF, PPT,
\PPTX

Tenexcka 05 3apsaoKu
U XpareHus HOymoyKkos

mun Kopnyca: memai,; 803MONACHOCHb
0e30nACHO20 3AUWUUEHHO20 3AMKOM
Xpanenus HOYmoOyKo8: Hanudue;
603MOIACHOCIL 3aPAOKU HOYMOYKOS.
Hanuuue, nodoepicka Hoymoykos n.l.;
Hnanuyue poymepa Wi-Fi cmanoapma
802.11n unu cospemennee: 1 wm.
noooepaicka Hoymoykos n.1,; konruuecmao
HOymOyKog: om 15 wmyk, noooepoicka
HoymoOykog n.1; Hanpsascenue numanus:
220B\50I"y, [Tompebasiemas mownocms, Bm
(maxcumym): 2500; [lompebnaemviti mok, A
(maxcumym): 12; [[nuna wnypa
baexmponumanus: om 2,5 mempa,; 3awuma
om nepeHanpAx*ceHus, KOPoOmKo2o
Bameikanus.: namuuue;, Koneca ons
nepeosudcens ¢ MOPMO3OM: HATUYUE.

2.00

Daunuapm

\Pazmep pabouetl obnacmu: He MeHee
700x1000 ymm

2.00

WMDY mun 2

Tun ycmpoiicmea: Mno2o@ynKkyuonaivhoe
yempoiicmeo (M®Y); Ileemnocmob neyamn:
yeemnuas, Popmam neuamu: He menee A4;
Tun cKaHUPOBAHUSL:
NPOMANCHBIN/NIAAHUEMHBLIL,
\Bo3ModcHOCMb CKAHUPOBAHUSL 8
popmamax: ne menee A4; Cnocob
nooxnouenus: LAN, Wi-Fi, USB.

1.00

WMDY mun 1

Tun ycmpoticmea: Muozoghynkyuonanoroe
yempoiicmeo (M®Y); [[gemnocmv neuams.
uepno-benasn; Texwonoeus neuamu:
brekmpocpaguueckas (nazepras,
ceemoouoonas);, Popmam nevamu: ne
Wenee A4; Tun ckanuposanus:
NPOMSAIHCHBII/NAAHUEMHBLIL,
\Bo3MOdICHOCMb CKAHUPOBAHUSL 8
opmamax: ne menee A4, Cnocob
nooknouenus: LAN, Wi-Fi, USB

1.00

\Hoymoyx

Dopm-gaxkmop. noymoOyk,; Pazmep
Ouaconanu: ne menee 15.6 owimos;
\Paspewenue sxpana: Full HD, Quad HD
unu Ultra HD; Obwuii o6vem
VCmManoeienHol OnepamusHol NAMAMU; He
Wmenee 8 I'oavim,; Maxcumanvhsiii 00w

noooeparcusaemulil 00vem OnepamueHol

30.00
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navamu: ne menee 16 I'oaum; Obvem SSD
naxonumens: ne menee 240 I'banum,
\becnposoonas cesazv: Wi-Fi; Koauuecmeso
ecmpoennvix 6 kopnyc nopmog USB: ne
enee 2, uz Komopuix ne menee 1 0012CHO
ovimb USB sepcuu ne nudice 3.0;
\Paspewtenue 636-kamepwl, Mnuxcens. ne
enee 0.3; Bcmpoennvlii Mukpogon,
\Knasuamypa c packiaokoti u MapKupogKou
wknasuuw QWERT Y/ﬁU YKEH; Iloooepacka
cmanoapmos becnposoOHOl céa3uU.
802.11a/b/g/n/ac; IlpoussooumenvHocmy
npoyeccopa (3nauenue noxkazamensi « CPU
Mark» no mecmy «Laptop & Portable CPU
\Perfomancey
http://www.cpubenchmark.net/laptop.html):
e menee 5000 eounuy, Hanuuue
WMaHunyiamopa molils 8 KOMnieKme: od;
Yemanoenennas onepayuonnas cucmema c
lepaghuneckum noab3o8amenbCKum
unmep@ericom, ceederusi 0 KOMmopom
BKIIOUEHBI 8 €OUHLU Peecmp POCCUUCKUX
npocpamm O 2NeKMPOHHBIX
BLIUUCTUMENBHBIX MAWUH U 043 OAHHBIX,
Yemanoenennorii nakem ogucrnozo
npocpammHo2o obecneyenus,
co6MeCmUMO20 € YCMAHOBNEeHHOU
onepayuonHol cucmemot, ceeoeHus o
KOMOPOM GKIIOUEHbL 6 eOUHbLIL peecmp
poCCUiCKUX NPOSPAMM 015 IIEKMPOHHBIX
BblUUCIUMENbHBIX MAWUH U 0A3 OAHHBIX.

HaumenoBanue HanpasJiieHusi: ""Odopyoosanue 0nsa 0onoanume

bHbIX Hanpaenenuu"

HaHMeHOBaHI/Ig
aszgena: "XAWUTEK"

\Habop gpes

\Konuuecmso gpes: ne menee 10 wm.

1.00

Dpe3zepHulll CMAHOK
yuebnblll

\Hasnauenue: obpabomka MooenbHbIX
BOCKO8, NIACMUKOG, OPEeBECUHbL TNUN.:
dpezepuviii cmanox ¢ IV, xoauuecmso
oceii: ne menee mpex (XYZ), maxcumanvhoe

KOIUUeCmB8o 060pOMo8 8 MUHYMY. He MeHee
7000

2.00

DpesepHblil CMAHOK C
YI1Y yuebnulii
0obULol ¢
NPUHAONENHCHOCIAMU

\Haznauenue: 00pabomra mMooenbHvix
BOCKO08, NIACTNUKOS, OPeBEeCUHbl, YBEMHbIX
Wmemannos mun: ¢pezepHulii CMaHox ¢
YI1Y, xonuuecmeo ocell: He MeHee mpex
(XYZ), maxcumanvroe Koauuecmeo
0bopomos 6 munymy:. ne menee 15000,
agmomamuyeckas cCMeHa UHCMpPYMeHma:
Haruuue

1.00

Cmanok naszepHoti
pe3Ku ¢ 4ucio8bim
NpOCPAMMHBIM
ynpasnenuem

CmaHox 0151 2pasUPOBKU U PE3KU A3EPOM.
V]onorcen npedycmampusams 603MONCHOCHLb
06pabomKU XPYNKUX MAMEPUALO8, 8 MOM
uiCe KepaMUKU, CIMEKIA, OP2CMeKid.
IMooyne punbmpayuu 6030yxa 6
Komniekme. Bempoennoe 600snoe
oxnasxcoenue. Jlasep muna CO2. Pasmep

aboueco cmona, mm: He menee 300*500.

1.00
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Mownocms nazepa, Bm: ne menee 40.
\[Too0epacusaemvle popmamet ¢haiina: JPG,
PNG, TIF, BMP, DXF, SVG, CR2.

30 npunmep yuebHoiil

Tun npunmepa: FDM, FFF, mamepuan
(ocnoerotl): PLA, konuuecmeo
nevamarowjux 201060K: He MeHee 2,
pabouuti cmon: ¢ nooozpesom, pabouas
ooracme (XYZ): om 180%180%180 mm,

AKCUMANbHASL CKOPOCMb NeYamu. He MeHee|
150 mm/cex, MUHUMATTLHASL MOUWUHA CNOSL.
He bonee 20 MKM, 3aKpbIMbLI KOPRYC:
Hanuuue, OX1AXHCOeHUe 30HbL NeYamiL:
Haruuue

3.00

30 npunmep
npogheccuonanvbubiil

Tun npunmepa: FDM, FFF, mamepuan
(ocnosnout): PLA, konuuecmeo
neyamarowux 201060K: He menee 1,
pabouull cmon: ¢ noooepesom, paboyas
oonacms (XYZ): om 300%300%400 mm,
WMakcumanvhas ckopocms neyamu: He meHee,
150 Mm/cex, MUHUMATbHASL MOTWUHA CILOSL:
He bonee 20 MM, 3aKpLIMbLLL KOPRYC:
Hanuuue, OX1AXHCOeHUe 30HbL NeYamiL:
Haruuue

1.00

IMnozoghynryuonanvHast
cmanyust ons
mexanuueckoul
obpabomxu u
npomomunuposanus

Yuebnas mooynenas cmanyus dondxcna
0becneuusams 603MOHNCHOCb U3YUEHUS He
WMenee mpex mexHono2uil NPou3800Ccmad
u30enutl u 0OpabomKy Mamepuanos, d
maxoice nPOMOMUNUPOBaArHUs U30eUll.
Yyebuas mooynvnas cmanyus oondcna
uMems credywuil cocmas u
kapaxmepucmuxu: Mamepuan
Koncmpykyuu.: antomunui Konuuvecmeo
Hanpaensaowux: He menee 4 wm. Habop
unmepgeiicos. - Ethernet, ne menee 1 wim. -
USB, ne menee 2 wm. - MicroSD: nanuuue.
- Mooynb 6ecnposodnoti ceszu Wi-Fi:
Hanuuue. [lanens ynpasnenus ¢ 9Kpanom:
manuuue Tun ynpasnenus sSKpaHa:
cencopnoe Tun sxpana: LCD-nanens
\[[eemnocmyb sxpana: yeemuou [Juazonans
brpana: ne menee 3,5 owima Iamepopma
noooepesaemasi: naruyue Ilnamegpopma 011
3D-nevamu macnumnas eubkas: naiudue
Cosmecmumocmsv naamegopmul 011 3D-
neuamu ¢ niamgopmoi nooocpesaemoi:
Hanuyue Cmennwvlit Mooyav 3D-neuamu:
Hanuuue Texnonocus 3D-nevamu: FDM unu
\FFF Jluamemp conna: ne menee 0,4 mm
IMakcumanvras memnepamypa Hazpesa
conna: ne menee 250 °C Maxcumanvuas
memnepamypa nazpesa nodoepesaemot
naamgopmul. ne menee 80 °C
Munumanvras moawuna cios. He bonee 50
Wkm MaxcumanoHas monyuna cios. He
wmenee 300 mxm Cxopocmv 3D-newamu: ne
wmenee 100 mm/c Maxcumanvhviil pasmep

1U320MABIUBACMOU MOOCTIU: He MeHee

3.00




Ne n/m

HaumenoBanmue
000py10BaHuUsI
(PBIIO)

KpaTkue npuMepHble TeXHHYECKHe
xapakrepuctuxku (PBI1IO)

Eannunna
H3MepeHust

KoanuecTtBo

200x210x200 mm Iloooeporcusaemvie
wmamepuanst 0na 3D-newamu: PLA-, PETG-,
TPU-, ABS-, PC-, Flex-nracmux Juamemp
Humu niacmuxa. He 6oaee 1,75 mm Cencop
0OHApYdHCeHUA HUMU NAACTIUKA. HATUYUE
DYHKYUS ABMOMAMUYECKOT KATUOPOBKU:
Hanuuue CMeHHbLI 1a3epHblll MOOYIb:
Hanuyue Mownocms nazepa: ne menee 1,6
\Bm @yHKyuUs 1a3epHO20 2PABUPOBANUA.
Hanuyue OYHKYUs 1a3epHOU pe3KU: Harudue
\Pasmepbl paboueti obracmu: He MeHee
200x200 ymm Iloooeparcusaemvie
Wamepuanvl: bymaza, KapmoH, 0epeso,
nnacmuk, koxca CMeHHbIl MOOYIlb
ppeszeposanus ¢ ITY: naruuue
Maxcumanvras ckopocmo epawjeHus
wnunoens: ne menee 8000 06/mun
IMaxcumanvrelll Ouamemp 3axcuma
nampona. ne menee 4 mm Dpesa: naruyue
DYHKYUA NIOCKOCMHO20 U 00BEMHO20
dpezeposanusa: nanuyue Ioodepocusaemvle
Wamepuansl: 0epeso, MeKCmoIUm, NiacmuK
\Koorcyx 3awgummnbiii: nanuyue Ouxu
Bawummuosie ¢ YO-cpunompom: nanuuue
\Uoanmep numanus: narudue Komniexm
Banacuwvlx GYHKYUOHATLHBIX IEMEHMO8:
Hanuuue

HanmeHoBaHue
pa3zena:
"DnexTposHepreTuka’

HanmeHoBaHuUE
paznena: "T’EQ-ADPQO"

HanmeHoBaHUE
paznena: "HAHO"




