HudpacTpykTypHbIii auct

HanmeHoBanue
o6opynosauus (PBI1O)

KpaTtkne npuMepHble TeXHHYECKHE
xapakrtepuctuxu (PBIIO)

Eaunnna
H3MeEPEHHUS

‘I(OJIH"!CCTBO

HanmenoBanune Hanpasienus: "O50PYJOBAHHE Jl/IS OBA3ATE/IBHBIX HAITPAB/IEHHH"

HaumeHOBaHuUe pazzena:

BHO"

"TexHonorugeckuii npodus.

Cnekmpoghomomemp

I IpednasnaveH ons onpeQenenus onmu4eckoi
nnomuocmu, Ko3ghguyuenmos RPoONyCKanus u
KOHYeRmpayuy pasHooOpasHulx pacmeopos
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1.00

Unanumuyeckue eecol

IIpednaznayensl 0N MOYHBIX USMEPEeHUll MACCyl,
1103601A10M KOHMPONUPOBAMb USMEHEHUSL MACCHI
¢ mounocmoio 0,01 ma.
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1.00

VuebHo-uccneoosamenvckas
nabopamopus 6uocucHanos u
HetipomexHonozui

Yuebno-npoexmuuiit komnaexc 8 obnacmu
buocuznanos uenogexa u HelipomexHono2ut
\Moodyne snexkmpomuozpammor, Cencop
brexmpoxapouoepammul, Modyne onmuueckoi
\bomonnemusmocpammer, Cerncop
brexmposanyedanoepammel, Modyne koxcro-
panveanuyeckou peaxyuu. Memoouueckoe
nocobue 0ns nposedernus ne menee 11
inabopamopneix pabom. Ilpozpammuoe
06ecneuenue O GUIVANUSUAYUU U AHATU3A
cueHanos.

wm

15.00

HauMeHOBaHUE pa3aena:
"KoMnbloTepHOE H
Mpe3eHTALMOHHOE
o6opynosanue"

yempoiicmeo

\Monobrounoe unmepaxmugroe

Hnmepaxkmugnblii MOHOONOYHbBIY Ouchnel,
Puazonans skpana: He meree 63 0101iMos,
pazpewenue sxpana: He meree 3840x2160
nukceneu, 6CMpOeHHAs AKYCIMUYECKas CUCmeMa:
mpebyemcs, KOTU4ecmeo OOHOBPEMEHHO
pacnosnasaemelx Kacanui CeHCOPHLIM IKPAHOM:
e menee 20 xacanutl, esicoma cpabamuvl8anus
cencopa sxpana: ne bonee 3 Mm om nosepxHocmul
bkpana, cmpoentvie GYHKYUU pACRO3HABAHUA
l06vbexmos kacanua (naney unu 6e36amapeinvlii
cmunyc): mpebyomcs, KoIu4ecmeo
noooepocugaemuix besbamapeinvlx cmurycos
0OHOBPEMENHO: He MeHee 2 ulm., 603MOHCHOCHD
UCRONL306AHUA NAOOHU 8 Kaiecmee
uHCIMPYMEHma cmupanus 1ubo UCHOPUPOoB8anHus
Kacanuil 3xpana 1adoxvl0: mpedyemca
\HMrumezpuposantblii damyuk 0ceewjeHHoCmu ons
agmomamuyeckoti KoOppexyuu Aprocmu
nooceemxu: mpebyemesn Hanuuue gpynxyuu
Ppaguuecko20 KOMMEHMUPOBAHUS NOBEPX
MDOU3BONBLHO20 U30OPAIICEHUA, 8 MOM YUCHE OMm
(PuzutecKu NOOKNIOYEHHO20 UCMOYHUKA
suoeocuznana: mpebyemcea HumezpupogaHueie
(DyHKyuu 8b1800a u306padNCceH Ut ¢ IKPAHOB
MOBWILHBIX yempoticms (Ha niamgbopme
pacnpocmpanennvix OC), a makce ¢
BO3MOCHOCIBIO UHMEPAKMUBHO20
e3auMoOeticmeus (ynpasnenus) c ycmpoucmeom-
ucmoynukom: mpebyemea Hnmezpuposannulii 8
nonv3oeamensvckuli unmepgeiic Gynkyuonan

MpocMompa u pabomel ¢ hainamu OCHOBHYIX

wm
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n/n

HaumeHoBaHHe
o6opyaoBanunsa (PBI1O)

Kparkue npuMepHbie TeXHHYECKHE
xapakrepucriku (PBIIO)

H3IMEpPEHHUS

Eannuua IK
A n 0JIHYECTBO)

popmamos ¢ USB-naxonumeneil unu cemegozo
cepeepa: mpebyemca IToddepoicka 6cmpoenHbiMu
cpedcmeamu OUCMAHYUOHHO20 YNPAGAEHUA
pabouumu napamempamu ycmpolicmea yepes
BHeUWHUe cucmemsl. mpebyemcs
[IpedycmaHnoeneHHas OnepayUoRHas CUCmema ¢
epaghuveckum nonvioeamenvckum unmepgeticom,
obecneuusaiowas pabomy pacnpocmpaneHHoix
lobpazoeamenvhbix U 0bujecucmemnux
mpunosicenuil: mpebyemca

\Humezpuposannsie cpedcmea, obecneyusaioujue
Cnedyouuti (PYHKYUOHAn: co30aHue
IMHO2OCMPAHUYHBIX YPOKOB C UCNONb30BAHUEM
\meduaxonmenma pasnuiHelx popmamos,
co30anue Haonucel U KOMMEHMAapues nogepx
3anyuyeHHbIX NPUROJICEHUT, DACNO3HAEAHUE
(puzyp u pykonucrozo mexcma (pycckui,
aH2AutiCKUti A3bIKU), HAAUYUE UHCIMPYMERMO8
pucosanus zeomempuieckux Quayp u AuHul,
6CmpoenHble QYHKYUU: 2eHepamop CAY4auHbIX
uucen, KanbKyIamop, IKPaHHAA Kiaguamypa,
imaiiMep, pedaKxmop MamemamuiecKux Gopmyn,
baexmpoHHble MameMamuyecKue UHCMpyMenmol.
YUPKYTb, Y2ONbHUK, TUHETIKA, MPAHCHOPMUD,
pedcum "Genoii docku” ¢ 603IMONCHOCMbIO
lcozdanus samemox, pucosanus, pabomot ¢
mabauyamu u zpaguxamu, umnopm gatinos

hopmamos: *.pdf, *.ppt

Dnunuapm

Pasmep paboueii obnacmu: ne menee 700x1000
MM

wm

2.00

Teneoicka Ons 3apAOKU u
kparnenus noymoyxos

Imun Kopnyca: Meman; 603MO*CHOCMb
0e30NACHO20 3aUUUEHHO20 3AMKOM XPAHEHUSA
HOYMOYK08: HAIUYUe, B03MONCHOCMb 3apAOKU
Hoymbyroe: nanuuue, noddepacrka Hoymoykos
n.1.; nanuyue poymepa Wi-Fi cmandapma

802. 11n unu cospemennee: 1 wm. nodoepricka
Hoym6ykoe n.1; konuwecmeo Hoymbykos: om 15
wimyk, noodepicka Hoymbyxoe n.l.;
Hanpsixcenue numanus: 220B\500y;
[Tompebnsiemas mowHocms, Bm (Maxcumym):
2500; Hompebnsaemuiti mox, A (makcumym): 12;
VTnuna wHypa snekmponumanus: om 2,5 mempa;
Bawyuma om nepeHanpaxceHus, KOPOMKO20
Bameikanus: naruyue; Koneca ons
NepeOsUNCEHUs. C MOPMO30M. Haruyue.
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M@y THII 2

Tun ycmpoiicmea: M®Y; yeemnocmbv. y6emHo,
popmam Gymazu: A3/A4 Cxopocmb nevamu: ne
menee 25 cmp/mun (4/6 A4), ne menee 25
lcmp/mun (yeemn. A4) Aemomamuyeckasn
08ycmoponnsas nevamo: ecmv; Konuuecmeo
cmpanuy 6 mecay He menee 40 000; Yempoticmgo
lasmonooauu opucuranog: dgycmoponnee; Obvém
lnomica nodauu 6ymazu: ve menee 250 aucm

1.00

MOY mun 1

Tun ycmpoiicmea: MOY (gynxyuu nenamu,
konuposanus, ckanuposanus); Popmam bymazu:
e menee A4; Llsemnocmy: wepro-6enviil;
Texnonozus nevamu: naseprai Maxcumaneroe
aspewenue nevamu: He meree 1200x1200

wm

1.00




Ne HaunMeHnoBaHHe
n/n| o6opyaosanns (PBIIO)

KpaTkue npumepHbie TEXHHYECKHE
xapaxrepucruxku (PBIIO)

EnuHuua
H3IMepeHust

IKon4ecTBO|

mouex; Unmepcpeiicu: Wi-Fi, Ethernet (RJ-45),
USB.

\Hoym6yk yuenuxa

Dopm-paxmop: nHoymbyk; Kecmras,
Heomrmouaemas knaguamypa: Harudue, Pycckas
packnadka knasuamypui: Hanusue; Juazonany
bxpana: ne menee 15,6 oloimos; Paspeuenue
bxpana: He menee 1920x1080 nuxcenei;
[Konuuecmeo 20ep npoyeccopa: He meHee 4;
Konuyecmeo nomoxos: ne menee 8; basoeas
maxmoeas yacmoma npoyeccopa: He menee 1
Ty, MaxcumansHas makmogas sacmoma
npoyeccopa: ne menee 2,5 I'Ty; Kaw-namameo
npoyeccopa: ne menee 6 Mbaiim; O6vem
YCMAHOBNEHHO ONEePamuBHOU NAMAMU. He MeHee
8 I'baiim; O6vem noOdepicusaemot
onepamueHoil namMamu (013 60IMONCHOCU
pacuupenus): ne menee 24 I'baiim; Obvem
wakonumens SSD: ne menee 240 I'6aiim; Bpema
aemonomHoil pabomel om 6amapeu. He menee 6
uacos; Bec HoymOyka ¢ ycmanoeneHHbiM
axkymynamopom: He 6onee 1,8 k2; Brewnuii
unmepgpeiic USB cmanoapma ne Hudice 3.0: e
menee mpex c60600HbiX; Brewnuti unmepgeiic
ILAN (ucnonv3oeanue nepexoOHUKos He
npedycmompeno): nanusue; Hanuuue modyneii u
unmepeticos (UCnoNb308aHUE NEPEXOOHUKOB He
lnpedycmompeno): VGA, HDMI; Becnposoonas
\cen3e Wi-Fi: nanuuue ¢ no00epockoi
cmanoapma IEEE 802.11n unu cospemennee;
Web-kamepa: naruuue; Manunynamop "molun "
nanuyue; [lpedycmanoeénennas OnepayuoHnas
lcucmema ¢ epaguyeckum noab308aMENbLCKUM
unmepgeticom, obecnewusaroujan pabomy
pacnpocmpanenbix 06pazoeamenvHulx u

06w ecucmeMHblX RPWIOXHCEHUI. HaIuYue.

wm
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HanMeHOBaHME pa3fena:
3 ["EcTecTBEHHOHAY4HBIH

mpoduis"

Lughposas nabopamopus
«Xumus» npogpunbHan ona
meoazoza

Obecneuusaem guinonHeHue 1a60paAMOPHLIX
pabom no Xumuu Ha ypoKax 6 OCHOGHOU uiKone u
npoexmuo-uccnedosamenbCKo 0esmelbHoOCmu
vuauuxcs. Komnnexmayus: becnposodHou
MymbmudamuUK nO XUMUU C 4-M5 6CIMPOEHHBIMU
Vamuuxamu: Jamuux pH ¢ Ouanazonom
usmepenus ne yoce wem om 0 0o 14 pH Jamuux
861 COKOU memnepamypel (mepMonapHblii) ¢
Duanazonom usmepenus He ysice yem om -100 0o
+900C Jamuux 3nexmponposooumocmu ¢
Duanazonamu uzmepenus e yce yem om 0 00
200 mMxCm; om 0 00 2000 mxCm; om 0 9o 20000
kCm Jlamuux memnepamypul RIGMUHO8bIH C
Duanasonom uzmepenua He yoce wem om -30 0o
+120C Omdenvrvie damyuxu: JJamyuk
onmuueckou nromuocmu 525 um Axceccyapui:
[Ka6eny USB coedunumenvuuiti 3apaoHoe
ycmpoticmeo ¢ kabenem miniUSB USB Aoanmep
Bluetooth 4.1 Low Energy Kpamkoe

YK0800CMEO O IKCNAYAMAyUu Yugpposou
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Ne
n/n

HanmeHoBanue
o6opynoBanusi (PBIIO)

KpaTkne npuMepHble TeXHHUYECKHE
xapakrepucTiku (PBIIO)

Eanauuna |K
0JIHNYECTBO
H3MEpPECHHUSA

nabopamopuu Habop nabopamoproti ockacmiu
IIpozpammuoe obecneuenue Memooduueckue
pexomendayuu He menee 40 pabom Hanuyue
pyccroasviuHozo catima noddepacku Hanuuue
8UOEOPONUKOE.

{ughposas nabopamopus
«Dusura» npogunvras Ona
nedazoea

(Obecneyusaem 6blNONHEHUE IKCREPUMEHMOE RO
memam kypca usuxu. Komnnexmayus:
\becnpogodnoii Mynemudamuux no gusuxe ¢ 6-i0
ecmpoenHoiMu damuuxamu: Llughposoti oamyux
memnepamypsl ¢ OUANA30HOM UBMEPEHUSL He Yoice
wem om -20 0o 120C Lugppogoi oamuux
labcontomnoeo dagnenus ¢ OUANA30HOM
usmepenus He yoice yem om 0 0o 500 klla
amyux MazHUmMHo20 noast ¢ QUANa3oHOM
uzmeperusn ne yoice yem om -80 0o 80 mTn
Hamuux Hanpasicenus ¢ OUANA30HAMU UIMEPEHUS
He yoce wem om -2 0o +2B; om -5 0o +5B; om -
1000 +10B; om -15 00 +15B [{amuux moka ne
yoice wem om -1 0o +1A4 JJamuux akcenepomemp
C ROKA3aMensImu He meHee yem: £2 g; t4 g; £8 g
Omoenvheie yempoticmea: USB ocyunnoepag ne
wmenee 2 kanana, +/-100B Axceccyapui: Kabeno
USB coedunumensnuiii 3apsonoe yempoiicmso ¢
wabenem miniUSB USB Adanmep Bluetooth 4.1
Low Energy Koncmpykmop 0na npogedenus
brcnepumermos Kpamkoe pykosodcmeo no
brcnryamayuu yugposon nabopamopuu
ITpoepammuoe obecnevenue Memoduyeckue
pexomendayuu (40 pabom) Hanuyue
pycckoA3bIvHO20 caiima noddepocku Hanuuue
BU0EOPOTUKO8.

wm 3.00

ugposas rabopamopus no
GPusuonozuu (npopunvHoiii

VposeHs)

Obecneuusaem npogedenue UCcne008aHus no
(DYHKYUOHUPOBAHUIO YEN0BEYECKO20 OP2AHUIMA.
[Komnnexmayus: Becnposoonoti myremudamuux
o guzuonozuu ¢ 5-10 6CMpoeHHbIMU
Damuuxamu: Jamyux apmepuansHoz2o 0asneHus
(0...250 mm pm. cm.) Jamyuk nynvca ¢
QUana3oHom usmepenus He yoice vem om 30 0o
200 yo/mun JJamuux memnepamypet mena ¢
OuanazoHoM usmepenus He yxce yem om +25 0o
+40C Jamuux yacmomut ObIXaHUsl ¢ OUANA30HOM
usmepenus He yice wem om 0 0o 100 yuxnoe/mun
Jlamuux ycxopenus ¢ noxazamenamu 2 g; +4 g;
+8 g Omodenvuvie yempoiicmaa: Jamuux IKI ¢
Ouanaszonom usmepenus ne yoce yvem om -300 do
+300 mB) Jamuux pH c ouanazonom uzmepenus
e yoce yem om 0 0o 14 pH Jlamuux cunomep ¢
OUANna3oHoM uzMepenus He yoice yem om -40 0o
40 H Jamyuux oceewenocmu ¢ OUanasoHom
usmepenus He yxce yem om 0 0o 180000 nx
dkceccyapei: Kabeno USB coedunumenvuulii
Bapadnoe ycmpoiicmego ¢ xaberem miniUSB USB
\doanmep Bluetooth 4.1 Low Energy
\Koncmpyxmop 0ns npogedeHus 3KCNePUMEHM o8
[Kpamxoe pyxoeodcmeo no sxcnryamayuu
yughposoii nabopamopuu Ilpoepammuoe

obecnevenue Memoduueckue pexomenOayuu He

wm 1.00




n/n

HauMeHoBaHHE
o6opynoBauus (PBI10)

KpaTkune npumMepHbIe TEXHHYECKHE
xapakrepuctukH (PBIIO)

Exunnua IK
0JIHYECTBO
H3MepeHHs

wmenee 20 pabom Hanuyue pyccroszpiunozo
lcatima noodepocku Hanuwue eudeoponuxos.

Muxpockon yugpoeoii

Tun muxpockona: buonozuveckui Hacaoka
Mukpockona: monoxyaspruas Hasnauenue:
jiabopamopuuiii Memoo uccnedosanus: ceemnoe
none Mamepuan onmuxu: onmuueckoe cmexno
Yeenuuenue muxpocrxona, kpam: 64 — 1280
Oxynapu: WF16x O6vexmugul: 4x, 10x, 40xs
(noonpyscunennviii) Pegonveepras 2onoska: Ha 3
ob6vexmusa Tun nodceemxu: 3eprano unu
ceemoouo0 Pacnonooicenue nooceemru: 8epxmss
u HudcHAs Mamepuan kopnyca: memann
ITpeomemuniii cmonux, mm: 90 Hemounux
mumanus: 220 B/50 I'y Yucno mezanuxceneii: 1

wm 15.00

[ {ughposas nabopamopus no
bronoeuu

Obecneyusaem npogedenue y4ebHo20
bKONOZUYECKO20 MOHUMOPUHZA
uHcmpymenmanbHolMu memooamu. Habop
VIDUMEHAEMCA NPU U3YHEHUU IKON02UY, OuoNo2ul,
[umuu, ceocpaguu u NPUPoOOOBedeHUA, A MaKxHCe
01 uUHOUBUOYAnbHBIX UCCIEO0BAHUS U NPOEKMHO
Vesmenvbrocmu wkonvruxos. Komnnexmayua:
\Becnpo8oOHOU MYIbIMUOAMYUK RO
BKONOZUYECKOMY MOHUMOPUHZY C 8-10
BCmpoeHHsIMu damyuxkamu: Jamyux numpam-
uonog JJamuux xnopud-uoros Jamuux pH c
ouanazonom usmepenus He yice yem om 0 0o 14
wH Jlamyux enaxcHocmu ¢ OuanasoHom
uzmeperus (... 100% Jamuuk oceewjenHocmu ¢
ouanazonom uzmepenus He yice yem om () 0o
180000 ax Jamuux memnepamypsl ¢ OuanazoHom
uzmeperus ne yoice wem om -20 oo +140C
amyuk 3nexkmponposooumMocmu ¢ QuanazoHamu
uzmepenusn ne yxce wem om 0 00 200 mxCm; om 0
00 2000 mxCm; om 0 0o 20000 mxCm Jamuux
imemnepamypur okpyscarouje cpedsi ¢
ouanazonom uzmepenus He yxce yem om -20 0o
+50C Omoenvuvie damuuxu: [Jamyux 36yka ¢
(DYHKYUEH URMezPUPOBAHUs ¢ OUANAZOHOM
uaMepenus yacmom He menee wem om 50 I'y oo 8
wl 'y, Jamyux enaicHocmu noyest ¢ OUana3oHom
uzMepenus He yice yem om ) 0o 50% [amuux
Kucnopooa ¢ ouanazoHom usmeperus om (0 0o
100% [amuux onmuyeckoti nmomuocmu 5235 um
VIamuux onmuyeckoii nnomuocmu 470 um
amuux mypbudumemp ¢ OuanazoHom
uzmepenus He yxce yem om 0 0o 200 NTU
Vlamuuk oxucu yanepooa ¢ OuanazoHom
usmepenus e yxce yem om 0 0o 1000 ppm
Urceccyapei: Kabenv USB coedunumenshulii (2
wm.) 3apadunoe ycmpoticmeo ¢ kaberem miniUSB
USB Aoanmep Bluetooth 4.1 Low Energy
Cmepoicens 013 3aKpenieHus 0am4ukos 6
wmamuee Kpamkoe pyxo8odcmeo no
brcrryamayuu yugposoii rabopamopuu
ITpocpammuoe obecnevenue Memoduueckue
pexomenoayuu ne menee 20 pabom Ynaxkoexa
[Hanuuue pycckosasbluHozo caima noo0epicku,

Hanuyue 8udeoponIUKos.

wm 5.00




Ne HanmeHoBanune KpaTkne npumepHblie TeXHHYECKHE Exunnna ll(o.lmqecnm
n/n) oGopyaoBauus (PBITO) xapaktepuctuxu (PBI1IO) H3MepeHHUsl
HavmeHoBaHue pa3pena:
4 ["TexHonmormyeckuii mpopuis,
IPOBO"
\Habop oas 6bicmpozo .
Oononnamnuiti Komnvlomep: Haluyue, Kapma
pOMOMUnUPOBanHs. y .
. namsmu ¢ npedycmano8NeHHON ONEPayuoRHoU
baexmponHbIX ycmpoticms Ha . wm 8.00
cucmemot: Hanuuue, GIOK MUMAHUA. HAlUYUe,
l0CHOBEe OOHONTAMHO20 .
omniexm kabeneti 018 NOOKTIOYEHUA. Hanuyue
KoMnvlomepa
[Habop ona 6vicmpozo
npomomunupoganus - Muxpoxoumponrepras niamgpopma co
PIEKMPOHHBIX YCMPOUCME HA  |BCMPOEHHBIM UHMepnpemamopom JavaScript: am 700
OCHOBE MUKDOKOHMPOINEPHOU [HATUYUe, - KOMIIeKm paduodemaneti: Haiuvue, '
nramghopmul co CMPOEHHBIM |- NMIAMA PACUUPERUS.: HATUYUe
UHmMEpPNpemamopom
[Habop ons 6bicmpozo .
P P Muxpoxoumponnepnas nnamgopma Arduino:
Mpomomunuposarnus .
. Hanuyue, - koMnaexm paduooemane u
BIEKMPOHHBIX yCMpoucme Ha wm 8.00
. (MPOBO00B: HANUYUE, - MAKEMHASA NIAMA:
OCHO8€ MUKPOKOHMPOANEPHOU
Hanuvue
nramgopmoi
[Komnblomepusuposannas cucmema ons
ImpenuposKu u nposedeHUss FIKCNePUMeHmos ONs
06pazoeanus u NOBLIULEHUS! KEANUDUKAYUL &
obracmu SneXMPOMEXHUKY U INEKMPOHUKY U
YUDPOBLIX MEXHONOUR MOOYIL KOHMPONbHO-
usmepumenvuuiii unmepgetic Habop
conpomueneruil paziudHolX HOMUHAI08 HA
neuamuoti nname Habop nposoodos u nepemviuek
Yhusepcanvnblii MoOyns 013 ROOKIIOYEHUA
BrCnepUMeHmanbHuIX Kapn K KOHMPOAbHO~
usmepumensvHomy unmepgeiicy Kypc o6yuenua:
DKcnepumMenmanoHas Kapma ¢ 102u4ecKkumu
[Ipocpammublii- annapamusiii.  premenmamu IKcnepumenmanoHas kapma c JK- am 1.00
)omnnexc no pobomomexnuxe |mpuzzepom IIpoepammuoe obecneuenue kypca )
Cooeporcanue kypca: Baszosvie nozuueckue cxemul
Tabruyvl nepexodos, obo3Hauenue Ha cxeme,
lnozuneckue ynkyuu u yuxnozpammel 102u4ecKux|
bremenmos bynesa anzebpa Jxcnepumenmanvroe
noomsepoicoenue Qyuxyui u 3axoHos Byns
VIoeuueckue snemenmul 8 mexnonozuu NAND u
WWOR Munumuzayus 102u4eckux cxem ¢
nomowyvio kapm Kapuo Ipunyun pabomor
mpuzzepa Hccnedoganue JK-mpueeepa
(cmamuyeckuii 4 OUHAMUYECKUT 6XOOHOU CUSHT
nomaxmosuiii pexcum) Heeneoosanue HC
icuemyuxa [louck owubok
. Bapaonoe ycmpoicmeo ons 3apsaoxu
B3apsonoe ycmpoiicmgo P yempok P wm 5.00
aKKymynamoproti bamapeu 6azoeoz2o Habopa
Ynemposeykosoii damuux .
Ynempo3zeyxosoii oamuux ysema 6az06020
ysema 6a308020 wm 8.00
pobomexnuueckozo natopa
obomexnuyecko2o Habopa
Tamuux yeema oonsxcen Golmo INeKMpU4ecKu u
KOHCIMPYKMUBHO COBMECMUM C FeMeHmamu u
yempoticmeamu 6a306020 pobomomexHuiecKko2o
VIamyux yeema 6a306020
Habopa. [Jamuux yeema oonscen paznuvams 9o 7 wm 8.00
pobomexnuyeckoeo Habopa
paznuunbix ommenkos yeemos. Coamecmumocms
ic anemenmamu 6a308020 pobomomexHuueckozo
Habopa




n/n

HanmenoBanne
o6opyaosanust (PBITIO)

KpaTtkue npuMepHble TeEXHAYECKHE
xapakrepuctuku (PBIIO)

Eauauna
H3MEPEHUS

OJIHYECTB

\PecypcHbiil
pobomomexnuueckuil Habop

PecypcHblii pobomomexruyeckuii Habop 0onxceH
lco0epacams nIacmuKogsle KOHCMPYMugHuie
bremermol, 3neMeHmbl MEXAHUYECKUX nepeoat,
Koneca u OUCKU, COBMECIUMbLE C INEeMEHMamMu
6azoeozo pobomomexnuyeckozo Habopa

wm

9.00

\Bazoewiti pobomomexHuyeckuil
Habop

Obpazogamenvuvlii KOHCMPYKMOP OONNHCEH
mpedcmaegnsme coboii Habop 0 paspabomku
npozpamMmupyemelx Mooenetl agmoHOMHbIX
pobomos. B cocmae Habopa 00nJICHO 6xX00UMmb:
KOMnIeKm KOHCMPYKMUGHBIX SREMEHMOE U3
nracmuka, npozpamMmupyemblii KOHMpOAnep - He
wmenee lum, cepeonpueoo - He mernee Jum,
Oamuuxu - He Menee 3um. . Ilpoepammupyembiii
KoHmpoanep 00NXHCeH coO0epx#cams. nopmot Onsl
MOOKTIOYEHUA BHEULHUX YCMPOTCME - He MeHee
Suim, 6cmpoenHblll FIKPAH, KOMMYHUKAYUOHHbIE
unmepgeiicol - WiFi unu Bluetooth.
ITpocpammupyemulii KOHMPONNEP OONACEH
l0becneyusams 803MOXUCHOCMb
Mpozpammuposanua pobomos 8 cpede bro4HO-
epaguueckozo muna unu 8 c60600HO
pacnpocmpansiemvix cpedax paspabomxu ¢
MoMowbIo Mmekcmogozo A3biKa
mpoepammuposanus. Bxooswue 6 cocmae
KOHCIMPYKMOpa KOMROHERmblL 00NCHb Bbimb
coamecmumbl ¢ KOHCHPYKMUBHOIMU
Dnemenmamy, a maxce obecnewueams
BORMONCHOCHIL KOHCIMPYKIMUBHOW, annapamuou u
MpozpamMmHOl coeMecmuMocmu ¢
KoMmrexmyrwumMu u3 cocmaea Habopa.

8.00

demonomuetii pobom
Manunynamop ¢ konecamu
BCEHANPABNERKO20 OBUNCEHUS

VyuebHas Modenb AaGMOHOMHO20 MOBUWILHOZO
poboma ¢ manunyramopom. Mobunvherii pobom
Oondcen npedcmagnsime coboi
UemblpexKonecHyio niamgopmy
BCEHanpagneHHo2o osuscenus. Jlgueamenu
Geclyemounvie 4 wm, kamepa c yenom ob63opa
120 zpadycos ¢ 12 mn. B cocmas komnnexma
onxcHo exooums: Mexanuveckuil 3axeam
ungbpaxpacuelti 1asep 2-x ocesoil hoogec
AKKYMYNAMOP KONECA 6CEHANPABNEHHO20
DBUINCEHUA NPOZDAMMUDYEMBLI KOHMPOREp C
BOZMOJCHOCMbIO NPOSPAMMUPOBAHUA 6 Cpeoe
brouno-epaguveckozo muna u 8 c60600HO
pacnpocmpansemuix cpedax paspabomru ¢
NOMOWbIO MEKCMOBO20 A3LIKA
NpOSPaAMMUPOBAHUA OGMYUK 36YKA OGMYUK
cneoosanus aunuu FPV pesicum 6ozmosxcHocme
VApaenenust ¢ MOGUNBHO20 yecmpoiicmea uyepes
MpUROOICEHIE NPOZPAMMUPOBAHUA HA A3bIKAX
\Python, Scratch a maxce cucmema
[mexHuueck020 3peHus 0N ABMOMAMUYECKO20
OBHAPYICEHUS U PACNO3HABAHUA 3A0ARHLIX
wbvexmoe 6 paboyei 3one. [1o0depaicka
\RaspberryPi nanuuue IToooepocka Arduino
nanuuue IToooepacka Micro:bit nanuvue
CMeHHbIL MeXaHUYecKull 3axeam,
VCMAaHaenueaemvlli Ha NOOBUNCHYIO HAAMPOPMY
cgepxy Hanuyue Mexanuyeckuii 3axeam,

wm

4.00
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Eaununa [K
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VCMaKHAaGRUEaeMuili Ha NEPEOHII0 Yacmb
1006UIICHOT n1amgpopmel Hanuyue
[BoaMODICHOCMY MEHAMb UHBPAKPACHYIO NYWKY
Ha MexaHuyeckuil 3axeam Hatuiue

O6pasosamensvHolii Habop Ons
U3YYEHUSA MEeXHONO0ZUL C6A3U U
loT

Obpazosamenbuviii HAGOP NPeOHA3HAYeH Oni
U3YHEHUSA OCHO8 NPUMEHEHUS MEXHON02Ul
"Hnmepnem eewjeii” u cesszu 6
pobomomexnuueckux cucmemax. Komnnexm
NpeOHasHayeH Oas pazpadbomrku Mooenu
mpocpammupyemozo MoburbHoz0 poboma,
obnadarowezo 8CMpPOeHHOt cUcmemorti
yrpaenenus, obecnevusaloujezo 60IMO’CHOCMb
pacnpedenennozo ynpagnenus 2pynnoi po6omos.
B cocmag nabopa 00axCHO 8x00Uumb: NPUEoo
NOCMOAHKO020 MOKA C OAMYUKOM NONIONCEHUA - He
\Menee 2uim, KOMIIEKM UHMENNEKMYQIbHbIX
Damuuxos, kamepa - ne menee lwm,
npocpammupyemuiil Konmponnep. Bce
yecmpoticmea, 8xooawue 8 cocmas Habopa
00N0ICHBL GblMb KOHCMPYKMUBHO, QnRapamno u
MpozpamMmHo coemecmumsl Opyz ¢ OpY2OM.
ITpocpammupyemblii KOHMPOAREP OOAHNCEH
lobecneyugams 603MONXCHOCMb
mpozpammuposanus Ha asvike JavaScript u
opeanusayuu web-cepsepa obmena daHHBIMU
uepes Humeprnem. Ilpozpammupyemulii
Konmponnep oonoicen obecneuueams
BOIMOICHOCL NOOKTIOYEHUSL GHEUUHUX
ycmpoticme ¢ nomougero unmepgpeticos - GPIO,
UART, 12C, SPI, TTL, RS-485, Ethernet ¢
noodepoickoti PoE (cucmema numanus,
ocyuecmensemas yepes npo8ooOHOU cemesol
uHmepeiic, NO36ONAIOWAR UBONUPOBAHHO
zanumeleams ycmpoiicmsa). Komnnexm
UHMENIEKMYANTLHBIX CEHCOPHBIX YCMPOUCME
cooepicum - UHGPAKPACHBITi QamuuK, IHK0Oep,
Oamyux paccmosnus, 0amyux OpUeHmayuy 8
mpocmpancmee. HumennekmyanvHble Oamyurxu
OONICHBI Npedcmaaname coboll ycmpoicmeo Ha
OCHOBE BbLIYUCTUMENBHO20 MUKDOKOHMPONNEPA U
BCMPOEHHO20 UIMEPUMENbHOSO dNeMEHmA.
[Humennexmyanstbie 0amuury 00ANCHbI
l0bradame ecmpoerHbIM YUPPOosbIM U
lananozoevim unmepgeiicom 0as nepedayu
OQHHBIX, A MAKIHCE BCMPOEHHBIM
nocnedosamenvubim unmepgheiicom ons
06veduHeHUs Opye ¢ OPYZOM & CeHCOPHbIe
cucmembl.

wm 2.00

\Komnnexm noneit u
copesHoBamenbHbIX 31eMeHmMO8

[Komnnexm noneil u copesnosamenvHuix
91eMEHM 08 O1A NPOBEOCHUs. COPEBHOBAHUT
[agmMoHOMHBIX MOGWILHLIX POOOMOE U
copesroganuil

wm 1.00

Yemvipéxocegoil yuebHuiil
pobom- manunynamop c
MOOYIbHOLMU CMEHHBIMU
wacadxamu

Yuebnuiii pobom-manunynamop donxicern bvimo
MpedHazHayen Ona 0C80EHUR OOV AIOWUMUCH
locH068 pobomomexnuky, ONst NOO20MOBKYU
OOYYAIOWUXCA K BHEOPEHUIO U ROCHEAYIoU eMY
LCHONb30BAHUIO POOONOB 8 NPOMBIULIEHHOM

mpouseodcmse. Tun poboma-manunynamopa —

wm 1.00
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uemoipéxocesou: mpebyemcs coomeemcmeue.
onoicna 6imb 603MONCHOCIMb OCHAUEHUSL
CMEHHBIMU HacadKamu (Hanpumep, Oepicament
Kapandaua unu romacmepa, RHeGMaAMUYECKasn
mpucocka, 3axeamHoe ycmpoucmeo, yCmpoicmeo
0715 Aa3epHOTl 2PABUPOBKYU WIU YCMPOTICMEO OAs
3D-nevamu). Mamepuan kopnyca —antomuruii:
pebyemcsa coomeemcmeue. Juamemp pabouei
Bonbl (be3 ywema nagecHo20 uHcmpymenma u
uemeaepmoti ocu) He menee 340 mm. Tounocme
nosuyuonuposanus He bonee 0,2 mm. Hnmepgeiic
nodxmouenus — USB, Bluetooth: mpebyemcs
coomeemcmeue. [londicen umMems 803MONCHOCMb
ABMOHOMHOT pabombl U BHEUWLHE20 YNPABTEHUA:
mpebyemca coomeemcmeue. Ynpasnaowuii
KOHMPOANEP QOANCEH ObIMb COBMECMUM CO
cpedoit Arduino: mpebyemcs coomeemcmeue.
Ynpaenarowuii konmponnep dongicen 6vime
cogMecmum co cpedoiti NPOZPaMMUPOBaHUs
\Scratch, azvikom npozpammuposarnusa C u
obnaunvimu cepgucamu mpebyemes. Jonxcen
noddepoicusams nepemewyerue 8 0eKapmogoix
KOOpOUHamMax u y2nax nogopoma ocew, ¢
BadanHoll ckopocmbio u yckopenuem. Pobom-
Manunynsaimop 0onxceH 6vims YKOMNIEKMo8aH
KaK MUHUMYM CEOYIOU UMY CMEHHIMU
Hacaokamu: nHeeMamuyeckas nPUcocKa,
Baxeamroe ycmpoiicmso.

[Komnnexm Ons uzyuenus
lonepayuornbix cucmem
peaIbHO20 8peMeHU U cucmem
VADAGNEHUSA A8IMOHOMHbIX
MoburbHbIX pobomos

Komnnexm Ons pazpabomku u usyyenus mooenet
MDO2PAMMUDYEMBIX ABMOHOMHBIX MOOWILHbIX
pobomos. Yuebrolii KoMIIeKm QOANCEH
noseoname pazpabamuieames G10YHO-MOOYALHYIO
KoHCmMpYKyuto MobunvbHozo poboma. B cocmas
wmobunsHo2o poboma donxcno exooums.: Ipueoo
Beoyuyux Konec - He menee 2um. Ipusod donsicen
mpeocmaenames cobou INeKMPOMEXAHUYECKVIO
COOPKY Ha 0CHOBe 08uzamens NOCMOAHHO20
moxa, pedykmopa, 0amuuxa noaoxiCeHus ana,
cucmema ynpagneHus npueooa QONNHCHA
obecneuusams 603MONCHOCHb 0GbeOUHeHUA
Npuso008 c NOMOWbIO NOCTEDOBAMENLHO20
uHmepgeiica, 603MONCHOCMb 340QHUA
napamempos KOHMypog YNpasneHus, ynpasienue
Bpawenuem npugooa no ckopocmu u
VIONOJKCEHUIO, KOHMPONb HAZPY3KU.
IIpoepammupyembiti KOHMPOINEp - He MeHee
Twm. ITpocpammupyemviii KOHmpoanep OOnxcer
obradame unmepgheticamu - USB, UART, TTL,
IRS485, CAN 0ns kommyHuxayuu ¢

NOOKNIOY AEMbIMU BHEULHUMU YCIMPOUCMBAMU, A
tmaxorce yupposeiMu U aHan0208bIMYU HOPMAMU
8600a/8b1800a. OOHONAAMHBLTE MUKDOKOMAbIOMED
- He menee lwum. Oononramuulil
IMUKDOKOMNbIOMED O0NXHCEH NPeOCmagnanb
lcoboii ycmpoiicmeo ¢ apxumexmypot
wuxponpoyeccopa ARM, donxcen obnadame He
menee 2 8bI4UCTUMENLHBIMU A0PAMU C MAKIMOBOH
uacmomoi ne menee 1ITy. JlazepHoiil

wm
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Ne HaunmenoBanue KpaTkne npumMepHble TeXHHYecKHe Enunuuna
n/ ob6opynoBanus (PBI1O) xapaktepuctukn (PBIIO) H3MEpeHHust
CKAHUPYIOWUtl OanbHoMep - He Menee lwum.
Viazeprutii ckanupyoujuti OatbHOMepP 00NNCeH
obecneuusams Ouana3on UIMeEPeHUs OaIbHOCMU
00 00vexkmos ne menee 2.5 Mempog u cexmop
ckanuposanus ne menee 360 yanogux zpadycos.
amyuk nunuu — ne menee 3 wm. Jamyux
Oonoicen obecnevusame OemeKmupoBaHue TUHUY
Ha KOHMpacmHoM QoHe U nepedasamy OAHHbIE 6
MpozpaMmMupyemblii KOHMPOIIEp O ee HaTu4uu
nymem nepeodayu aHano2s08020 cuzHana,
yupposozo cuznana u nymem nepedayu
yupposozo nakema oannwix. JJamuuxa yeema —
we menee 1 wm. Jamyux Oondicen paznuyame
HBEMOBOU OMMEHOK PACRONONCEHHO20 PAOOM C
Hum obvexma 6 RGB nomayuu u obecnevusamey
nepedauy 0anHblx 8 NPOZPAMMUPYeMblil
KOHMPOANEP O 3HAYEHUU KANHCOO20 Y8EemO8o2o
Kanana 8 sude yugphposozo nakema OaHHbIX.
Maccue HK-damuuxos - ne menee lwuum. Maccue
HK-0amuukoe 0ondcen bbimb npeoHasHaweH ons
OMCNEHCUBAHUA TUHUY ONIA OBUICEHUA
mobunenozo poboma. Maccug oonsicen
lcooepoicams He menee 6um HK-0amuukos,
pacnonoxcennvix Ha o0Hou nunuu. Cucmema
mexHu4eckoeo 3penus - He Menee luim.
Cucmema mexnuueckozo 3peHus OONNCeH
obnadames cOBMECIMUMOCMbIO C PATUYHBLMU
MpozpamMmMupyemuiMu KOHMPOINEPAMY C
nomowvio unmepgheiicos - TTL, UART, I12C, SPI,
[Ethernet. Cucmema mexHu4ecKko20 3peHus.
VondcHa obecnedusams 803IMONCHOCIYb UIVYEHUA
(OCHO8 NPUMEHEHUA AN2OPUMMOB MAUIUHHOZ0
06yueHUR U HacmpolKY napamempos
Helipocemeti. Cucmema mexHu4ecKo2o 3peHus
VonsicHa obecnewugams QyHKyuoHan
DACNO3HABAHUA PAITUYHBIX 2E0MEMPUYECKUX
06bekmos no Habopy NPUHAKOB, PACNO3HABAHUS
bpaguveckux maprepos muna Aruco u op,
pacnosnasanun Maccueos MUHUL U 31eMEHMOB
VopodicHblx 3HaK08 u pasmemku. Cucmema
VnpaeieHus MoburbHo2o poboma 0onxicHa
ro3goname ocyujecmensamo aHaIu3 OKpyxcaroujen
06CMAaH08KY 8 NpOYecce OBUNCEHUS MOGUTbHOZO
poboma u OuHaAMUYeCKOM UIMEHEHUY
OKpyorcarowyeli 06cmaHo8KuU, OCYyujecmensims
\bopmuposanue kapmul 10KAILHOU 06CMAaHOBKY
BOKpYe pObOMA U NOKANUAYUS NONONCEHUA
poboma Ha kapme, nocmpoerue 2n106aneHol
Kapmol OKpyscaioujezo npOCMpaHcmea.
Cucmema ynpaenenus MobunvHozo poboma
00NHCHA NO3BONAMY OCYWECMENIMb AHATU3
nnana/kapmel OKpysCalowezo npocmpancmea,
lobHapycenue okpyscaoujux 06vexmos,
\A6MOHOMHOE NTAHUPOBAHUE MAPUIPYMA U
06be30a CMamuyeckux U OUHAMUYECKUX
npenamcmeuil. Cucmema ynpagneHus
WobunbrHoz20 poboma dondxcna obecneuusame
BO3MOJICHOCb PA3MEMKY KADMbl OKPYICAIOUE20

.KOJIH‘ICCTBO
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MPOCHPAHCmMEn Ha 30H6 ¢ PARTUYHBIMY
WIDU3HAKAMY, 330a8aeMbIMI HOAB30BaMETEM
(36HBI 3anpema Oast QBUNCEHUA, OZPANUYEHLL
ickopocmu u m.n.). Cucmema ynpasnenus
WobunbHozo poboma dorxcua obecnevusame
BOIMODICHOCM b 3A0AHUA MOYEK U 30H Ha Kapme
OKPYICAIOU €20 RPOCMPANCMEBA ORA
KIGMOHOMHO20 REPEMEUIEHUA MENCAY HUMM,
\Cucmenta ynpaanenua mobuisrozo poboma ,
BKRION AW an & ceB8 ROOCUHCMEMBI, MAKUE KaK -
ICUCIMEMQ YNPABREHUA OBUNCEHIEM poboma,
cucmema cbopa u 0bpabomxu CeHcopHoil
MHDOPMAYUY, CUCIEMA ROCMPOEHUS Kapnbl
OKPYHCAIOW €20 NPOCMPancmea u cucmema
Hasueayul, QonNCHA LM Peanu3oeada Ha baze
MPOZPAMMUPYEMOZ0 KOHMPORNEPA U
IGOHORAAMHOZ0 MUKDOKOMNLIOMEDQ, G MaKice
yempoticma, exo0Awux 8 cocmaa komnaexma. B
COCMag KOMRIEKMA QOANCHO EX00UMb
mpozpammuoe obecnevenue 0as
MPOZPAMMUPOSAHIS 8 MEKCMOBOM PEOaKmope Ha
nooobuu Arduino IDE, npozpammuposanuu ¢
moMoubIo ckpunmos na asvike Python,
paspabomicu CUCHIEM YRPAGAeHUR HA OCHOGE
\ROS. Tax sice 6 cocmas komMriekm Q0AXCHA
X O0UMb BUPMYARLHAA MOOENL MOBWIbHOZO
poboma 6 eUPMYTTeHOM OKBYHCEHUY ONA
MODEAUDOSHAHUA IZOPUMMOR CUCIEM

HPAGACHUA ¢ ROMOWBI0 Z2padruiecKkol cpedul.

O6pazosamenereit Habop Oan
HIyeHUA
WMHOZOKOMIOREHMHBLY

MAHURYIAYUOHHBIX PODOmMos

Obpazosamensruiti Komunekm 00axCeH Obimb
MpedHasHaven 018 u3yyenun
pobomomexunuyeckux mexnHonozutl, OCHOG
UHDOPMAYUOHHBIX IMEXHONOZUN Y MEXHONOZUN
MpOMBIHAEHHOT AGMOMAMUIAYLUY, 4 MAKICE
eXHOT0ZUT NPOMOMURUPOSANNST 1t AOOUMUBHO20
mpouzeodcmea. B cocmag koMmiekma QOINCHO
Bxodumb: 1} HumenaexmyanoHstil cepgomoodyns (
HUHME2PUPOBAHHON CUCMIEMOIl YRPAGTEHUS,
rozsonstioneil 0bBeOUHAME CEPEOMOOYAY OpYe C
Ppyzom ho nociedosamenbioMy unmepgheticy - Hel
wmenee 6wm, 2) Pobomomexnudeckui

OHIMPOAICD MOOYADHO2U MUNA,
ipedcmasnriouyui coboil GOHONIAmHbIU
HKPOKOMRBIOMED C OREPAYUOHHOT CUCMEMOTL

poomomexnuieckux cucmem wlimey, obvedunennsili ¢ nepugepuiinbis

OHMPONTEPOM C HOMOUYBIO RAGMbL DACULUPEHIL.
\PoBomomexHUNecKuli KOHMPORAED OONNCEH
VOORNEMBOPANMD MEXHUMECKUM
[rapakmepucmuxam. Koa-60 Adep GCHIPOEHHOZO0
IMUKDOKOMIBIOMEDA - He MeHee 4, maKmosas
wacmoma 20pa - ne Menee 1,2 I'Ty, obvem O3Y -
e menee 512 M6, naruvue unmepgeiicos - SPI,
[2C, TTL, UART, PWM, yugbposeie u ananozoebiel
OpMmbl 015 ROOKINOYEHISE GHEWIHUX YCmpoticma, d
maroice WiFi wiu Bluetooth dna kommynuxayuu
lcO 8HewHUMU YCMPOTICIBAMH,
\Pobomomexnudeckuii KORMporaep O0AHCEH

0becneueame §03MONCHOCHD

6.00




Ne HanmeHoBaHHe Kparkiie npEMepHLI¢ TEXHHYECKHE Enunuua [K

n/ obopyaoeanns (PBIIO) xapakrepuctuki (PBIIO) H3MepeHus OIITHCCTRO
MPOZDAMMUPOBAHUS € NOMOUBIO CPEOCME AILIKOE
(C/C++, Python u ceofiodno pacnpocmpanaemoi
lcpedur Arduino IDE, a maxowce ynpasienus
WMoOenimMu poBOMOMEXHUYECKUX CUCTIEM C
nomougero cpedot ROS. 3) Beivuciumensusiu
MOAYAL CO BCMPOEHHBIM MUKDOKOHMPOAREPOM,
oOAao A UM YUPPOSLIMY 1t GHANOZ08bIMU
opmaMu 6600W/sble0daq, a MAKICE MOYAEM
becnposoonol ceasn muna Bluetooth wiu WiFi
Ons CO30anUA annapamHo-nPOZPAMMHBLX
pewenuil u "ymuoix/cmapm-ycmpoticme ons
paspatomicu pewenuti "Humeprem seuyeit”- ne
menee Tum,; ButuuciumensHull MOOYRb O0NNCEH
obecneuusame OOHOBPEMEHHYIO G0IMONCHOCHTb
MooiCTIONeN IR CUROBOTE HAZPYIKY U
ommyruKayuu nocpedcmeom cemu Ethernet 3a
CUem GCMPOEHHBIX CPEGCME UNl ROOKRIONAEMbIX
nepughepuiinex nram. 4) Modyae mexnuveckozo
Bperus, npedecmasiarouguli cobotl yempoticmeo Ha
Baze BUNUCTUMENLHOZ0 MUKPOKORMPONREPA i
UHMeZpUPOSaHHOT KaMepyl, obecnevusaioujee
pacroINaEaHNe NPOCMENUIUX U300PANCEHUT Ha
Wodyae 3a ciem cobCMBEHHbIX GblYUCAUMETbHbIX
wosmoxcHocmei - He Menee hum;  5)
\KoMmmnem KoHCMPYKIMUBHBIX STEMEHMOE U3
memania Ons cOOPKU MOOERU MAHUNYISMOPOG C
FIOCK O-RAPARNENLHON U YeROGOL KUHEMAmuiot -
e menee lwm,; 6) Komniexm snemenmos ona
lcBopru earyymHo20 3axeamd - He menee luim.
(Q6pazosamenshulii pObHOmMOMexHUHecKu
coMnem Qondcen codepcams Habop
Gubnruomex mpexmepnex modenei ona
MPOMOMURUPOBANUS MOOerell MODURbHBIX U
IManunyRAYuoHIBLX poGomog pasnuynozo muna. B
lcoCHtas KOMRAEKMA QORNHCHBL EXO0UMb
UHCMPYKYUY # METOOUHECKUE YRAZAHUA HO
paspabomie mpexmeprulx Modenei MoburbHbIX
[pOBGeM o8, MAHURYAAYUOKHBLX POBOMOE ¢
paznuuHbIMU MUNGMI KUHEMAMUKY (210845
KuHeMamura, ROCKO-NAPINENbHAA
xunemamurxa, Oervma-xkunemamura, SCARA unu
porvancHas kunemamura, niamgopma Croapmd
u m.n.). Obpasosamenvhviil
poBomomexnut ecKuti KOMRIEKM GORNCeH
COOEPIHCAMb UHCIPYRYUL N0 NPOEKMUPOSAHUIO
PoBOmOs, UHCMPYKYUY 1 MEmOOuKY

lOCYI eCMEREHIA UHICEHEPHBIX PACYEMOE RPY
NPOCKMUPOSAHUY (DACHEmbl HAZPY3IKU 1
MOMEHNOS, PACYEn MOWHOCHY NPUBO00E,
pacuem nApamMempos KUHEMamux U m.n.),
UHCMPYKYU RO PAIPAOOMKE CUCINEM YRPABAEHU
1 NPOSPAMMHO20 0DecHeyenAa ORA Yhpaene us
POBOMaMU, UHCIMPYRYUN 1 MEMOOUKY NO
paspabionike cucmem YRPAGREHUR € INEMEHMAMY
UCKYCCHIBEHHO20 UHMETTEKI A U MAWUHHOZ0
obyuerus.

Obpasveamenvhstii Habop no  |[KoMraekm GRR uzyvenus 0CHOG SAEKMPOHUKY U
PAEKMPONLKE, obomomexniiu na ypoxe mexnonozun.  Habop
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BrEKMPOMEXaHUKE U
MUKDORPOYeCCOPHOT mexHuke

Ooncen buimb NpeOHaznayer Oni npogedenu
4eOHBIX 3aHAMUT RO INEKMPONHUKE U
EMOMEXHUKE C Yenblo U3YYenun Haubonee
lpacnpocmparenoll sneMenmuoi bazsl,
MPUMEHREMOH ONA UHHCEHEPHO-MEXHUYECKOZ0
meopuecmed yHawyuxca u paspabomeu y4eOHbix
modeneti pobomos. Habop donxcen nozgonants
VUGUIUMCA HO NPAKMYKE 0CBOUMb OCHOGHHIE
MEXHOAOSUN RPOEKMUDOBAHUA
POBOMOMEXHUECKUX KOMAAEKCO8 HA NpuMepe
Vuebnorx modenet: poBomoe, 4 maxkace uyHumes
OCHOBHBIE IMEXHUYECKUE PEieH A 8 oOracmu
Kubepremuseckix u gcmpausaemoix cucmeM. B
COCHA8 KOMIEKma 0oaxcen xodumb Habop
KOHCHIDYKIMUBHBIX 31eMEHmos 08 cGopKu
Wakena MaHUMIAYUORHOZ0 poboma, KoMrnexm
MEMARRUYECKUX KOHCIMPYKIMUBHIX 31eMERMO8
ors cOopru makema MobureHo0 poBOMa 1t Mm.1.
B cocmas komniexma exodum rabop
DREKMPOHHBIX KOMIOHEHMOE ONA UIVHEHUA OCHO8
OREKMPOHUKY U CXEMOMEXHUKY, d MAKAHCE
KOMPAEKIN RPUBOO08 U OaMYUKO8 PAIIUNHOZO
muna 0ns paspabomiu pobomomexHuveckux
KoMniekcos. B cocmas komnnexma 0oANCHO
BXOOUMb. MOMOPUL € IHKOOEPOM - He Menee 2um,
cepeonpugod BOTbWON - He MeHee duum,
CepaonpuUBE) MATHIY - He Menee 2w,
uHpakpackoiii OamyuK - e Menee Jum,
VALMPAIBYKOBOT OAMIUK - He Menee 3um,
damuux memhepamypel - He Menee lwm, damuux
oceeugennocmu - He menee fwm, nabop
BAEKMPOHHBIX KOMROHEHMOE (PE3UCMOpb,
OHOCHCAMOPH, CEMOAUOOB PAIUKHOZO
OMUHQUIA), KOMITAEKI NpO8odoe ONA
eCNAeYHOZ0 NPOMOMUNUPOBAHIA, NAAMA
ECHACMHO20 HPOMOMUNUPOSARUA, UKKYMVIRMOp
1 3apROHoe yempoiicmeo, . B cocmag komriexma
OANCEH BX00UMb NPOZDaAMMUDYEMBItE
OHMPORNED, NPOPAMMUPYEeMBIN @ cpede
rduino IDE uau ananoeusnerx caofodHo
acnpocmpanaemulx cpedax paspabomuu.
pozpammupyemolii KOWMPoOrIep GOANCEH
Bradame nopmamu 08 ROOKIOYeHA
yudpossix 1t aHATO20661X yempoticms,
unmepgeticawu TTL, USART, 12C, SPI, Ethernet,
luetooth wru WiFi. B cocmas komnrexma
OANCEN GXOOUME MOOYIL MEXHUHECKO20 IPEHUS ,
ipedcmaenIoiyull coboll sblvuUCIUMERBHOE
CMPOTICIMEO CO BCMPOEHHBIM
UKpORPOYeccopoM (KoI-80 S0ep - He MeHee
wm, yacmoma aopa ne menee 1.2 'y, o6vem
O3Y - ne menee 512M6, obvem scmpoenioti
amamu - ne Mewee 8I'6), unmezpuposannoi
aMepoti (MaKCUMaIsHOE Dazpeutene
uOEONOMOKA, NEpedasaemo2o no unmepgetcy
USB - ne menee 2592x1944 e9.) u onmuyeckoi
ucmemott . Modyne mexnuneckozo 3penust

oaxNcer 06Aa0amb COGMECMUMOCIIbIO C




n/n

Hanmenoranue
obopynoranus (PBI10O)

Kparkue npiMepHble TEXHHYECKHE
xapaxtepucthku (PBITO)

Exunuma
HIMEPEHHR

KonnyecTBo,

PARNULHBIMY BDOZDAMMUDYEMBIMU
KonmpoRrepaMu ¢ noMobI0 unmepgheticos -
TTL, UART, 12C, SPi, Ethernet. Mooyms

M eXHUNEeCKO20 3pEHUR OONNCEH UMenb
BCmpoennoe npoZpamMMroe obecneYenue Ha
locHoge onepayuonHoi cucmemer Linux,
RO3GONAIOU €8 DCYIECTEIAMD HUCTMPOTKY
lCHCmEeMbl MAMURHOZ0 0BYYeHUR napaMempos
Hellponkblx cemeii Ons obHapyHcerst 0Bbexmog,
lonpederenun ux napamMempos U dareHenued
woenmugpuxayuu. Komnrexm donxcen
obecnevueams 80IMONCHOCHIL UYYEHUA OCHOB
pazpabomxu npOZPAMMHBIX ¥ GRNAPATMHBIX
[KOMPIEKCO8 UHICEHEPHBIX CHCIMEM, DEWEN U 8
chepe "Humeprem eeweil”, a maxsice pewenuil 6
lobracmu pobOMOMexHUKY, UCKYCCMBEHHO20
UHMELREKMA U MAUUKHO20 ODYHeHUs.

(O6pazceamenvholii Habop no
IMEXAHUKE, MEXAMPOHUKE U
ipobomomextuke

\Obpasceamenvrvril Habop doaxcen bty
MpeOHaIHAYEeN O/ U3YYEHUR MEXAHUKH,
Wexamponuky u poBomomexHuK.
Obpazosamensroiti Habop npedHasHavern oas
paspabomu npozpammupyemsix mooenet
IMeXampOoHHBIX cucmem u MobuTbHbIX pobonos,
OCH AU eHRBIX PATUYHBIMY MAHUNVASYUORHLIMU 1
Baxeamueimuy yempoucmeamy, B cocmae nabopa
Donxcko exodums. Komnaexm koncmpyxmugHuix
bremenmos us memaina;, Komnnexm ona cbopxu
zaxeamuozo yempoiicmea, Cepaonpusod - ne
wenee dum; Cepeonpusod QoiIxceH UMems
BCMPOEHHBIT OAMYUK RONONCEHNA - IHKOOED.
\Cucmenma ynpasierun cepgonpugodd SoINCHA
lobecnenusams UHGOPMAYUIO O NONONCEHUU
BUIXOOHO2C 8and, Hazpy3Ke, memnepamype. B
lCOCmas KOMRAeKMA J0ANCeH GXOUNTL
pobomomexnuyeckulli kRONmpoaep,
Wpoepammupyemslii 8 cpede Arduino IDE.
\Pobomomexnuveckuil KORmMponnep QORNCeH
Wpedcmaesname ModyisHoe Yyempoticmao Ha baze
HPOSPAMMUDYEMOZ0 KOHMPOATEPd U
mepugeputinozo konmpoanepa. Yempotcmesa,
BXOOALJUE 8 COCIMAR PODOMOMEXHUYECK 020
KOHMPORAEpY, QUMb Dotmb coamecmumsl Opyz
iC OPY2OM KOHCIPYKUGBHBLM, INEKMPULECKUM U
MpozpammuEM obpazom. Pobomomextuveckuii
wonmponnep doaxcen obecnesugams
ICORMECMUMOCHTb C YCmpoticmaanu
{cepaonpusodsbl 1 OamHuUKY), 8XOORUUMY 8
cocmag oGpa30eamenbHOz0 KOHCHIPYKIMOPa.
\Pobomomexnuveckuii KOKMPorTep OONNCeH
VOORTEMBOPAME CREOVIOUUM MEXHUYECKUM
xapakmepucmuxam: Koauvecmeo Ropmog ons
PIOOKIIOUEH U BHEWHIUX YUDPOGHIX U GHAT0206bIX
yempoticma, wm: we menee 10 ITopmu USB dns
MpozpaMmuposanu, wm - e mexee |
Humeppeiic USART, wm - ne menee 2
Humepgpetic 12C, wum - ne menee 1 Humepepeiic
SPI, wum - ne menee I Humepgpetic Wi-Fi, wm -
e menee | Humepdheiic Bluetooth, wm - ne

wm

3.00




Ne HauMeHOBaHHe Kpartkie npaMepHLbIe TeXHHYeCKHe Eauanua IK

n/n|  obopysosanusn (PBIIO) xapakrepucTuki (PBIIO) H3MEpeHHns OTHHECTRO
wmenee [ Humepgpetic ISP, wum - ne menee |
Koruvecmao unmepgheiicos ons ynpaanenus
Deu2AMEAAMU NOCMORAHKOZO MOKA, WM - He
menee 2 Humepgbeiicor Ona nodxmovenus
yempoticme 6a308020 pobOMOMEXHUNECK020
Habopa, wm - ne menee 12 B cocmas xommniexma
OONAHCEH BXOOUMD MOOYAL MEXHUYECKO20 IPEHUA.
Mo0YAb MEXHUNECKO20 3PEHUR COANCEH
mpedcmaganme cobotl gpiuucAUMETbHOR
VCMPOUCMBO CG BCMPOSHHBIM
WMUKDOKOHMPORREPOM, UHMEZPUPGEAHRON
menexamepoil u onmuveckol cucmemol. Mooyan
ImexHINeCKo20 3peRUR 00NXCEH oDecnevugams
BHRONTHERNE 6CEX UIMEPEHUN U GDINUCTEH NN
MoCpedcmeom cOBCMEEHHBIX BUINUCIUMENBHBIX
BOIMONCHOCIMET BCIMPOCHHOZ0
wmurpoxonmpomnepa. Modyis mexnuveckozo
BpeHIs O0NHCEH YOOBIEMBOPAME MEXHUYECKIM
apaxmepucmuxam: Kon-eo spadayuii yeemosoti
manumpet, wm - He menee 65536 Kon-ec
pazauNHux 0bvekmos , ObHapYXCUBGEMbIX
OOHOBPEMEHNO 6 Cexmope 6630pa MOOYAR, wim -
He menee 10 Humepgeiic UART, wm - He menee
! Humepgheiic 12C, wim - He menee |
Fumepgpetic SPI wm - He menee |
Kommynuxayuonnetfi unmepgetic muna 3 pin ons
ceA3u no nocredosamelsholt uiune - He menee 2
Obpazosamensuutii Habop RpednasHaven
HIYYEHUA RPUHYUNOB YHKYUOHUDOBAHUA U
MPpAKMUYECKO20 RPUMEHEHUR IAEMEHMNON Ha3bl
WMexamponHbIX 4 pOBOMOMEXHUYECKIUX CUCmeM, a
PRAKNCE OCHOBHBIX MEXHUNECKUX peutenutl npu
mpoexmuposanui pobomos. B cocmas
KommTeKma GoaXicHel 6xodums bubruomeru
PEXMEDHBIX MOOEREH KOHCMPYKIMUBHBIX
DIEMENMOR O NPOEKMUPOSAHUA U
MPOMOMUNUPOBAHUST FINEMEHINOEG KOHCMPYKYUE U
IMEXAHUIM 06,

OOpazeeameabibiti KOHCMPYKMOpP QOIHCER
mpedcmaennme coboit Habop Oas paspabomku
MpozpaAMMUpYeMBIX MOOEICH aBIMOHOMHBIX
pobomos. B cocmae nabopa doaxcro exodums.
KOMITIEKI KOHCIMPYKIMUGHBIX INCMEHMOG U3
PIGCIINKA, NPOZPAMMUDYEMBITE KOHMPORRep ¢
VKK skpanom - ne menee hum, cepgonpugod - ne
menee duim, damuuki - e menee 7um, KOneco
muna "omni" - ne menee 2Zwm, Komnrexm Oan

(Obpaszosamenvhvti

COOPKYU ZYCEHUYHBIX MPAKOG, KOMITEKM OAR
KOHEMPYKMOP € KOMITERMOM wm 8.00
D amyuroe lcbopxu yennbix nepedad. B cocmas komwrexma

onxcen exodums poGomomexnuieckuti
WOHMPORNED, Npo2paMMUDyemMbiii 8 cpede
rduino IDE. Pobomomexnuneckuti koHmpoanep
onocen npedcmagnams MOOYAbHOE YCMPotcmao
Ha 6aze nPezPAMMUPYEMOS0 KOHRMPONAEPA 1
mepugheputinoeo konmpoaiepa. Yempoticmea,
odstujlie & Cocmag poBoMoOmexXHUtecKo20
OHmpoArepa, OORNCHE Gbimb cosMecmuMsl Opy2
QYoM KOHCIMPYKIMUBHOIM, IREKMPUYECKUM Y




Ne Haumenonauue KpaTkHe npHMepHble TeXHUYeCKHE Eaunnua
n/ ofiopyaosauud (PBIIQ) xapakTepuctukn (PBIO) H3MepeHHs
ipoepamMmubim 06pazom. Pobomomexnuvecrkuti
I:anmpomep Qonxcer obecneyuaans
[COBMECUMOCIb C ycmpoﬁcmeamu
(cepeonpugodsr u damuuxu), Ex00AUUMU 6
ICOCMag 0bpazoeumeivsHO26 KOHCIMPYKMopa.
[PoGomomexnuyeckuti KoHmporiep QOnNxHCeH
VOOBAEMBOPANE CIEOVIOWUM IMEXHUYECKIUM
xapaxmepucmuxar: Koruvecmao nopmoe 0as
MOOKTIOYEHNUA BHEULHUY YUDPOBHIX U AHATOZ08UIX
vempoticme, wim: ve Menee 10 ITopmer USB ons
NpOZpaAMMUPOGAHUR, Wm - He Menee |
Humepdhetic USART, utm - ue menee 2
Humepdbelic I2C, wm - ne menee 1 Humepgpeiic
\SPI, wm - ne menee | Humepghetic Wi-Fi, wm -
e menee | Humepgbeiic Bluetooth, wm - ne
wenee | Humepdheiic ISP, wm - ne menee |
Komuecmeo unmepgheticos das ynpaenenus
OEUZaMEAMU ROCMORHHOZ0 MOKA, WM - He
wmenee 2 Humepgheticer dns nodxmovenus
Vempotiems 6a308020 pOBOMOMEXHUYECK 020
Habopa, wm - ne menee 10 Bxodaujue & cocmae
WKOHCMPYRMOPA KOMRONEHRTE GORNCHBL Dbimb
[COBMECTUMBI C KOHCMPYHMUBHBIMU
ReMenmaMu, a maxoee ofechevugams
BOIMONCHOCD KOHCIMPYKIMUBHOU, annapamuoi u
MPOZDAMMHOU COBMECIMUMOCINY
KoMrIeKmYIOWUMU U3 cocmaga Kabopa.
HaumenoBauue nanpasneuus: "BAPHATHBHOE OBOPYJOBAHHE JJJIA TONO/THHTEIABHBIX
HAITPABJIEHHH. Texnonozuueckuii npoduins”

I](OJIH‘-[ECTBO

=

‘HanmeHosaxue pasgena:
"XAWTEK"

Tun nracmuxa: PLA, morwuna numu: we menee
1,75 Mm

Tun npunmepa: FDM, FFF, mamepuan
(ocnosnoil): PLA, koruvecmeo nevamaiowyux
ConogoK: ne menee 2, pabouuti cmon: ¢
modozpesom, pabouan obracme (XYZ): om

39 npunmep yuebruiii 180% 180 =180 MM, MaxcuMaibHas ckopocmb wum 3.00
newamu: ne Mernee 150 mm/cer, munumanvran
momuyuna cnos: He Goree 20 MrmM, 3aKpbimulil
KOPRYC: HAIUYNE, OXRANCOCHUE 30Hb HeYamu.
Hanue

Tun npunmepa: FDM, FFF, mamepuan
(ocHosnon): PLA, koruvecmso nevamaroujux
orosox: e menee I, paboyuit cmon: ¢
modocpesom, pabouas obracmu (XYZ): om

wracmux Ona 30 newamu wm 50.00

30 npunme
i P . 300%300%400 MM, MaxcumaroHas CKOPOCHe wm 1.00
mpogeccuonaronbiii
Wevamu: ne menee 150 Mm/cer, MunuMansHa
moawuna croa: He boree 20 Mrm, 3aKpuimbiii
Kopryc: Haruuue, OXTANCOSHUR 30HbL HEYamuL:
mantite
Cmexnomexcmontm Tun: FR4-1, Paamep: ne menee 100%100 mm wm 101.00

ICmanok 0Rs 2pasuposKy U PesKu Ia3epom.
Horxcen npedycmampusgants 603MONCHOCHIb
0EPABOMKU XPYRKUX MAMEPUAN0E, 8 MOM YHCAe
wepamuxy, cmexia, opecmernda. Modyns
brempayuu 6ozdyxa & xomnaexme. Bempoennoe
Bodsnoe oxnaxcoenue. Jazep muna CO2. Pazvep

(Cmanok nazeproti pesku ¢
HUCIOBHM HPOZPAMMHBIM
VIpasReHteM

wm 1.00




n/mt

HauMeHoBaHne
oGopynoeauua (PBI1O)

KpaTkure npuMepHbie TeXHHYECKHE
xapakTepuctrakd (PBI1O)

EanHuna
HIMEpEeHHHA

KoJHYecTRo

patouezo cmona, mm; e meree 300*300.
WMownocme aazepa, Bm: ne menee 40.
TTaoddepacusaemeie popmamu Gaitna: JPG,
\PNG, TIF, BMP, DXF, SVG, CR2.

[EMKocmb ONA MpasneHnist viam

V12 mpaerenus nesamiuix niam 6 pacmeope
WAOPHOZO HCENE3, O30VIIHBLU RACOC: HATUYUE,
azpesameits HeudKocmu ¢ ROOJEPHCAHUEM
HOCIOAHKON MeMREpamypsl. HAAUYUE

1.00

Tpanchepran bymaza

Hazravenue: 01 nePeHOCA PUCYHKA RAGMb HA
CHIEKI0MEKCMOAIIM

30.00

Ymoe

Tna nepenoca pucynka ¢ mpancgeproi Gymazu
Ha nramy, aRa0Kan ROTUPOBAHHAR NOGEPXHOCHb.
Hatuwue, napoceHepamop. Hem

uim

1.00

Muozodyynxyuonanenas
CIanyus O MEXanuiecKk ol
obpabomicu u
FpomomunuposanUn

Yuebran MoQYALHAR CAHYUR QONNCHA
lobecneuugants 60IMONCHOCIE UYHEHUA He MEHee
mpex mexHoRo2Ul NPOUIROOCMSA UIOLRUE
l0bpabomxu Mamepuaros, @ Makxce
Mpomomunuposanua usdeaul. Yvebnan
MOAYILHAR CINAHYUA QOANCHA UMEMb CREOVIOUT
cocmas u xapakmepucmuxy: Mamepuan
woncmpykyuw. anomMunui Konuvecmeo
wanpaerioyux: He menee 4 wm. Habop
wumepgheticos, - Ethernet, ne menee 5 wm. - USB,
e menee 2 wum. - MicroSD: naruvue. - Modyne
Becnpogoonoi censu Wi-Fi: nanuuue. Ianern
VHpaeAeHus ¢ 3kpanom: natuwue Tun ynpasnenus
axpana: cewcoproe Tun sxpana: LCD-nanens
[lgemnocme axpana: yeemuou Juazonaio
brpana: ne menee 3,5 dwitiva Haamgopma
modozpesaeman. nanmue [rampopma ona 3D-
Mleyanu MasHumHAas 2u0Kaa; Haruvue
(Coamecmumocme nramdgopmol 0as 3D-nevamu ¢
nramghopmoll nodozpeademon. Hatuiue
Crennbiti Modyae 3D-nevamu: natuvue
Texnonozus 3D-nevamu: FDM wiu FEF
Tuamemp conna: ve menee 0,4 mum
MarxcumaneHas memnepamypa Hazpesa conia: He
weree 250 °C Marxcumanenas memnepanmypa
Hazpesa NOOOZpEGUEMON NIAMGOPMEL: HE MeNee
B0 °C Munumanoras momyuna cros: He bonee 50
Wiresm MakcumansHan MOAURA CIOR. HE MeHEe
300 mem Cropocme 3D-neyamu: ne menee 100
/e Maxcumanervili pazmep u3zomasiugaemot
Woderu: ne mernee 200x210x200 mm
TTodoepacusaemvie mamepuare 04a 3D-nevamu:
\PLA-, PETG-, TPU-, ABS-, PC-, Flex-nracmux
luamemp wumu nracmura: ve bonee 1,75 mm
Cencop 0BHapyNCeHua HUMU RTACMUKA: HATuYue
Dyuxyus agmomamuseckoit Kaubposku:
waruvie Cuennulli Aa3ephblit MOOYie: HATUYUE
Mownocms aazepa: ve menee 1,6 Bm @ynxyus
nazeprozo epasupoeanua. Hanue Cynkyus
lrazeprot pesku; nanuvue Pasvepor paboueii
obracmu: ne menee 200x200 mm
fToddepacusaemeie mamepuarn: bymaza,
kapmon, depeso, naacmux, kooca Cmennui
wodyas gpezeposanus ¢ YITY: nanuuue
Marcumanonan cxopocms 8paUeRUAs WNUHOBNA!

wm

1.00




n/n

HanmeHoBaHHe
oGopyaoanuus (PBIIO)

KpaTkne npHMepHbI¢ TEXHHYECKHE
xapaktepucrhku (PBIO)

Eannnna
H3MepeHNns

lKOJ'lH'-IeCTBO

e mernee 8000 o&/mun Maxcumanvnsiii duamemp
Rascuma nampona: He menee 4 mm Ppeza;
atuuue Oyuryua NIOCKOCMHO20 U 0BBeMHO20
(bpeseposanua: naruvue [loddepxcusaemvie
Mamepuanet: depeao, MeKCMOonum, WIGCcux
\Koxcyx zauumuniti; Haruyue Ouku 3auiumibie ¢
YO-dunempom: nanuuue Adanmep numarus:
Hatuaue Komnnexm zanacksix hyrkyuonarbuolx
AEMERIMOE; HaruNue

\Bormascran cucmema oin
lwazeproco cmanka

burempyrowan

Haswavenue: nozaonjenue ObiMa u 8PEOHbIX
BeU{eCme NPU Pe3Ke/2PasuposKe,
mpousgoOumeabHocMmy, He Mernee 300 m3/y,
\purempyronue aneMenmol. Haauuue

1.00

ﬂwwwau cmanyus

Den: pabouas memnepamypa, °C: om 100 do
W80, nastenux: pabovas memnepamypa, °C: om
200 00 480 Mouwgnocmes nasionura: e menee 50
\Bm, Kepamuueckuil nazpesamenv. HAMUYUeE

3.00

'HaumeHOBaHHe pa3aena:

"SHEP K"

Yueonoii nabop oas
npaxmuymMos
"T'uoposnepzemura”

\Habop donaicen axmovams: Modyns
Fudpaenuveckoti mypbunsl -we menee I wm.
Habop onsa yemanosk Modyas mypounsl -He
imeree 1 wm. Modyas maromemp, He mernee 2 bap
Modyne manomemp, ne menee 4 bap Bryckroti
pasvesm -ne menee I wm. Habop ons
lofiecneyenus noMoKa, JuaMemp He Menee 4 MM u
we Bonee 5 mm Habop drn obecnevenua nomoxa,
Puamemp ne menee 8 mum u ne bonee 9 mm Habop
0aa obecneuenun nomoxa, ouamemp e menee 12
Wm u we Gonee 15 Mm AroMunueaniii Ketic oa
Xpanenus u mpancnopmuposky Habopa -He Mexee)
! wm. Acunxponnsiii zenepamop -ne menee | wim.
\Modyae 0ast usmepenus Moxa u HaNPANCEHUA -He
wmenee 1 wm. Modyas Jlamna -ie menee | wm.
Mooyme CHII, 2MA, kpacnstil -ne menee I wm.
Modyne cuznanonuili -ne menee I wm. Modyas
momop 6e3 pedykmopa -we meree | wm.
Huxcenepnas nramgopma ona cbopru
arexmpuieckux yenel manan -He menee I wm.
Modyime Pesucmop -ne menee | wm. [Ipomounan
kamepa -ne menee | wm. Habop yeemuoix uckoe
Das uanosuu -we menee 1 wm. Hafop

lCOeQUHUM ETbHBIX DNEMEHMOE -He Menee | wm.
\Bodomep ¢ ducrneem -ne menee | wim. Xomym -
e menee 2 wm. Hucmpykyua no Gezonaciomy
HCROAL30BAHUIO KOMNOHEHMOE Habopa u
HIYATLHOMY FMany 6RO 6 IKCHAYAIMAYUIO -HE
wenee 1 wm. Brradeiut co cxemol pazmenenua
komnonenmog nabopa -re menee I wm.
Tkaneaulli ueranz 12/ 18 mnm, dnuna we Menee 0,2
v Coedunumenvhotii npogod HepHblil, He Menee
50 cm Coedunumenbubill pOBOO KPACHBIN, He
wenee 50 cu Coedunumenshbiit Nposoo vepHbii,
e menee 25 e CoedunumensvHoili Rpoaood
kpacuett, e menee 25 cvw Lllnanzossiil xomym ¢
PERONLBEPHON 2ON0BKOU C WECMUSPAHHBIM
fonmom uz Hepacaseiouteii cman -ie mevee |

eum. llepexeamuisawnuil Hax , LIACHUK,

wm

1.00




N
m/n

HaumenoBanue
ofopyaosanung (PBIIO)

KpaTkie npuMepHble TEXHHYECKHE
xapakTepsctukl (PBITO)

EanHHua
H3IMepeHHs

KoauuecTBo

o6bemue menee 6 n JlodceMenm U3 6CREHERHO20
Mamepuana 018 pasmelienis KOMROHEHMOg
Habopa -ne menee | wum. Memoduvecrkue
Wamepuans: ¢ HOOPOGHEIM ORUCaHUEM
MpOBEOEHUR IKCHEPUMEHMOB8 HAAW U

Yuebnviii Habop ona
mpaxmurxymos "Tepmansran
brepzusa”

\BozmooicHoeme RPOBOOUMY IKCHEpMEHMbL:
Voznowarowan 4 ompaxcamensHan
ICROCODHOCHb DAZAUNHIIX MAMEPULIOR
Dorycuposka ceema Aunzoi Ppenenn Tennoean
KoHBEKYUA U Hachoenne Tentonposoorocme
Tennouzonayust Connennblti meniogol
Koanexmop ¢ nacockou yupxkyaayuet Connedno-
MEnT0BO KOIREKMOP C MEPMOCUDOKItLIM
obpawenyem Hamenenue cropocmu nomoxa
Cxema Konnexmopa ¢ menzootmenruxom Cxema
Konnexmopa ¢ napaduncesim meniogoim
pesepeyapom [Tapadorumuneckuti kKorAexmop ¢
Hacochoi yupkyasyuen Jeghoxycuposka
\Kavecmaennas deMoHcmpanua
\DyHRyHOHanbHO20 npuRYNa pabomel
Hcenedosanue mepmosnexmpusecxkozo
penepamopa Konunecmaenuoe onpedenenue
rexmpuiecko monghocmu Cocmaa: Modyas
lomenyuomemp - ne Meree I wm. Ocnosnoti
Orox - ne menee 1 wm. Corneunviti KORIEKMOp -
we menee | wm. Hlapabonuseckuii kornexmop - He
wenee ! wem. Tpybra abcopbep - ne menee I wm.
Modvae JTunza - ne menee I wm. Hozrowarowedi
wodyas - ne menee | wm. Hozrowanwuti modynn
ic wepHol u Benoil nogepxHocmelo - ne Menee |
aem. Moodyie Iomna - ve menee | wum. Modyne
imepMoanexmpuveckut - ne menee | wm.
\Booanoii mennoobMenruK - He Menee I wm.
Tapaghuroserii menno akkymyaamop - ne meree |
wem, Habop mpybox - ve menee | uum. Modyns
umanus - e menee ! wm. Modyns
Daexmpomomop be3 pedyxmopa - ne meHee |
pum. Kopnyc aamnbt - ne menee 1 wim. Jamna - ne
menee | wm. Lugposoll mynomumemp - He meree
2 wm. Jlabopamopusiii mepmomemp - ne menee 1
wem. Ketic oas pasmeujeHun KoMnonenmog
wabopa - ne meree | wm. JToxcemenm das
romnonenmog Habopa - ve mernee | wm.
Oxraxcoarouian noocmaska - ne menee 1 wm.
[i{yn Ona uzvepenus memnepamypel - ve Menee |
pum. O6od - ne menee 2 wm. Modyaw Hponennep
b He menee I wm. Cmakan ¢ denenusimu - e
wenee [ uim. Hamepumensnoifi npogod vepwrti -
We menee 2 wm. Havmepumenonulii npogoo
Kpacrstii - He Menee 2 wm. Hucmpykyus oz
wawana pabomei - ve menee | wm. Cxema
pazMew ents KOMROHEHM 08 Habopa - He menee |
L.

wm

1.00

azoanaruzamop 6000poda

Maxcumanbnoe Koauvecmeo KAHAT08: He MeHee 4
\Pabovuti duanazon memnepamyp: om -43°C do
60°C

1.00

Hmumamop COAREYHG20 Caemd

\Bozmosxchocmb HAROALHOU U HACMOALHOU

CanosKku. Boamodxchocme umumayuu

1.060




Ne

HanmeHoBanune

KpaTKHe BPHMEPHBIE TEXHHYECKHE

Eauuuna

KonnuecTBo
n/n| obopynoeanua (PBIIOQ) xapakrepucTnkn (PBI1IO) HIMEPeHHs
samenenust (nacmypretti dens). Henonszoeanue
PAROSEHOBBIX ZPeioujux AdMNA.
Cozdarue g030VutHbIX NHOMOK0E O1R
PKCHEPUMENMOE 8 0BNACMU BEMPO3IHEPLEMUKIL
\Hanuuue ne menee namu ckopocmei epaugenus
FHmumamop eempa P paKy wm 1.00
poemopa u nyabma OUCManyuoOHHOZ0 YRPAGREHUR.
\BOIMONCHOCME HIMEHEHUR HANPAGIEHUA NOMOKA
Bo3dyxa u 3anyeka Hes pacceusamens.
Toryuenue 6odopoda u sapadka
i enepamop eodopoda ons o P P g
IMEIATA0ZUOPUOHBIX KADMPUONCEH,
BAPAOKY MEMALTC2UOPUOHBIX i wm 1.00
capmpudNceii MpOUIREAUMENbHOCIS 6000pO0Q: He Menee 50
wa/sun. Yucmoma eodopoda ne menee 99,999 %,
y Hanuuue ne menee d6yx Kananos, MaKcuMatoHoe
ViaGopamaopusili ucmovnux
BUXOOHOE Hanpaxcenne: He Menee 30 B, wm 1.00
numanus N .
MaKcuMaibhiblii 8eix00H0U Mok He Menee 5 A
\Komnaexm noscHsrowui
(Brccnepumenmupl RO IHEPLOCHADICEH IO MOOLAU
huzuveckue u xumunecKue
BAEKMPOMGOURA € UCROALIOBAHUEM He MeHee
locHOBE! pabombt HCMOYHUKOS wm 1.06
HembIPex PazTuNHbIX UCHOYHUKO8
DHEDUL U INeMEHMbL
BREKMPOIHEP2UL,
IMexaHuKH
WTanens ¢ cornevnvivu bamapesamu 0.5 B, 840
A ne menee I wm., [lanens ¢ cotHeunvimu
Gamapesitmu 1.5 B, 280 MA: ne menee I wm.,,
fTanens ¢ conneunvivu Gamapesmu 2.5 B, 420
mA: ne menee I wm., Hugcenepras nramgopma
07 cOopKU IMeKmMputecklx yenei. ne menee 1
pem., Modyab nodceemnu: ne menee | wm.,
\Modyne nomenyuomemp: ne Menee | wm.,
(Modynb ¢ noezosnemenmom (3ymmepom): ne
wmeree I uem., Modyns ¢ namponom u aamMnouKol:
we menee | wm., Modyne momop be3 pedykmopa:
we menee I wm., Habop yeemubix duckoa ons
Yuebuviii Habop ons CeMOHCMP Ayl ONMUYECKUX WITIOIUN, Hatuuue,
MDAKIMUKYMOG Habop nracmun 0A8 3amemMuenua modyael ¢ ‘m 1.00
"AnbmepHamugnan conneyHuiMu bamapeamu: nanuyue, Modyre- '
onepzemura. Bee ¢ odHom” wordencamop 3P, 5.4B - ne menee 1 wm., Habop
Bemposo2o pomopa: nauwue, Benmunamop: we
wewee | wm., Bempogoii vempipexaonacmuot
pomop 6 cbope: Hanuyue, Bempoeas mypbuna:
we menee | wm., Temepamop c pyunvim
npusodom: nanuiue, Moders asmomobwia: ne
wmeree 1 wum., Inexmpoosuzament Oas Modenu
lagemomobuin, pabomawwui om MORTUGHOU
Fodopoduoﬁ Avelixu: nanuyue, Modyae Onst
HIMEPEHUA MOKA U HANPANCCHUA. HATUYUE,
Mooyne numanua: nanuvue, USB-nodxaiouenue
078 NPAMO20 ROOKTNOHERUR K KOMRbIOmepy.
Hanuvue
Haumenosanne paszaena:
3 IIHAHOII
4 Haumerosanue paszaena:
"O6mee obopynosanue”
5 HaumenoBahne paznena:
"TEQ-ADPO"
uporkoyzonvuwiti 0b6vexkmus i
POKaY Obvexmug 02 CoéMKU CHeputecKiux RaNopam wm 1.00

"dueaii




Ne
n/m

HaumenoBanue
obopyaosanns (PBI10)

KpaTKkHe NpuMepHLIe TEXHHYECKHE
xapakrepucTukn (PBI10O)

Enuxuua
HIMepeHHs

KonnuecTRO!

3epraroiui pomoarnapam +
lobvexmus

Domoannapam 018 CoémKy chepuneckux
nanopam, HazemHotl pomozpamaempuu u
pedmemnolt coémiu

wim

3.00

IIpomuscyoaprbiii naanuiem

[ Ipomusoyoapuviii naanuiem 011 hpogedeHus
nonesvx pabom, @ m.y. cbopa OanHbIX HA
mecmuocnu

uim

4.00

VIpocpammuoe cbecnevenue
s pomozpammempuneckon
obpabomxu

F10 ora ghomozpammempuveckon obpabomxu
QanHBIX npedMemnoil ¥ a3podomOCLEMKY C
HENBIO NOTYYEH T MPEXMEPHBIX MOOETEN,
opmoghomonnanos, yudhposwix Modenei
wecmocmy u peavegha

wm

10.00

ITpozpammuo-annapamuviii
KOMHPAEKC OAR MUEACIMUPOBAH I

TIpozpammuo-annapamuuiti KoMraexc Ha Baze
MIAHUEMHOZ0 KOMRBIOMepa O ynpagneHus
EBC

1.00

Yuebnan remaiowjan
pobomomexnuyeckas cucmema
c CV xamepoii

Dopm-gharxmop: yempolicmeo ua Habop O
COOPKU, KAHAR C6A3U YNPAGNEHUR CUCIMEMOU!
Wanuuue, KONIEKMOPHbYIE MOMOPHL: HATUYYE,
moRemHblil KOHMPOARED C BOIMONCHOCITLIO
MpOZDAMMUPOSAHIUA. HANUYHE, HOOJEPICKA
OnMUeCKol CUCIMEMb HABUZAYUY 6 TOMEUEHUN.,
wanuuue, Mmodynw Wi-Fi eudeokamepoi. naruyue,
KamMepa onmuYecKkoz0 NOMOKA: HAIUYUE,
mepesapaicaemMan akkymyasmopran Gamapesn ;
Haruwue, NPOZPAMMHOE RPUAONCEHUE ORA
MPOZDAMMUPOGAHUA U YIPAGREHUA, 8 MOM HUCHe
0N CMAPM@OOR08, OYHKHUR NPOZPAMMUPCEAHUS
HECKOABKUX Nemarotjux pobomos Ha 00HOM
yempoucmae: nanuuue Mampuunsiil unQuxamop
e MOGYIEM QaMYUKA PACCMOAHUA C KPACHOIMU U
cunumu cgemoduodamu 8x8 - 1 wm.
Muxpoxonmponnep: dayxsadepulll €
omKxpbimuirm KOOOM Pacuupenue: 14-
wormarxmuwi nopm pacwupenun (12C, UART,
SPI, GPIO, PWM, ucmounux numanun) Macca
ke Bonee 90 ep Maxcumansroe noremuoe spema.
e menee 13 munym

wm.

7.00

VIroGumenvekat MoburbHan
BO30VIHAR CUCINEMA C
BOIMONCHOCIMBIO BUIYATLHOZO
VARAGREHUA OM NEPBOZ0 AUld

VTiobumenbcxan MOBUNbHAR BODVUIHAA CUCHEMA
Ons nposederin a3PohOMOCHEMKI MECMHOCIU U
omoensrbix 0bvexmos Popm-gharmop:
vempoticmeo ury Habop ons cbopxy, Kanan ceaszy
YRDAGREHUA CUCMEMON. HATUYUE, MAKCUMATOHAR
DaTeHOCHL HEPECaHU QaHHBIX! He MeHee 2 KM,
becKoarekmopHLle MOMOPDL: HATUYYE,

WORemAbITE KOHIMPOIED: HAUYNE, NOOYEPIHCKA
ORMUNECKOT CUCIIEMb HABUZAYKY 8 ROMEEHUL!
wanusue, Modyis gomo/sudeoxamepul
paspewieruem He mMeree 4K: nanuvue, modyne
wasueayuy GPS/TTTOHACC: naruwue, nyrom
VIDAGRERUA: HATUHUE, AKKYMYRAMOpHAR bamapen
lC 3aPACHLIM YCMPOTICHBOM - HAIUYUE
VPOZPAMMHOE RDUAOKHCEHNE ONA
VIDOZDAMMUDOGAHUA U YNPABNEHUR, 8 MOM HUCHE
oA emapmeonoe: nanuvue Mare. paccmonnue
nonema ne menee I8 kM Emrocme
laxkymyanmopa ue menee 3500 MAy Macca ne
Boree 570

wm

5.00




