JEITAPTAMEHT OBPA3OBAHMS 1 MOJIOJEXKHOM IMOJIUTUKA
XAHTBI-MAHCHUHCKOI'O ABTOHOMHOI'O OKPYT'A — IOT'PbI

IHPUKA3

O06 yTBepxkaeHUN UHPPACTPYKTYPHOTO JIUCTA JJI1 OCHAIICHUS
00111e00pa3oBaTeNbHBIX OpraHu3alii 000pya0BaHUEM, CPEACTBAMU 00YUECHUS
U BOCIIUTAHUS IIPU CO3/IaHUU JETCKUX TEXHOIMapKkoB «KBaHTOpuym» Ha Oaze
o01reo0pa3oBaTeIbHON OPraHU3aIlii B paMKax PerMOHAIBHOTO MPOEKTA,
00€eCIeunBaIOIIETO TIOCTHKEHUE TIeJIeH, ToKa3aTellel U pe3ylibTara
dbenepanbHOro MpoekTa «CoBpeMeHHas! IIKO0JIa» HAIMOHAIBHOTO MTPOEKTa

«O0pa3zoBanus» B XaHTbl-MaHCHIICKOM aBTOHOMHOM okpyre — FOrpe
B 2022 rony

07.06.2022 10-I1-1115

XauTtel-MaHCHICK

B coorBercTBum ¢ Pacniopsikennem IIpaBurenscTBa XaHThI-MaHCUICKOTO
aBTOHOMHOT0 OKpyra — FOrpsl ot 5 utong 2019 roga Ne 356-pn «O peanuzaunun
B XaHTbI-MAaHCUICKOM aBTOHOMHOM OKpyre — FOrpe oTIenbHbIX MEPONPUATHI
(enepanbHBIX MPOEKTOB HAIMOHAJIbHOrO Mpoekra «OOpa3zoBaHUE», MUCHMOM
(enepanbHOrO  roCyJapCTBEHHOTO  aBTOHOMHOTO  yupexnaeHus  «lLleHtp
IIPOCBETUTEIIbCKUX HMHULIMATUB MUHHUCTEPCTBA TNIpOCBelIeHUs Poccuiickoi
®deneparuny ot 03 wmrons 2022 roma Ne 100/0306-01 «O moBTOpHOM
pacCMOTpPEHUH HMHPPACTPYKTYPHOIO JIMCTA HA  COOTBETCTBUE  €IUHOU
TEXHOJIOTUYECKOU CPEE»,

ITPUKA3BIBAIO:

1.  VYtBepauth  UHPPACTPYKTYPHBIA  JUCT  JJIi  OCHAIICHUS
00111600pa30BaTeIbHBIX OPraHU3aLN 000PYI0BAaHUEM, CPEACTBAMH OOYUCHUS U
BOCIIUTAHUS TIPU CO3JIaHUM JETCKUX TexHomapkoB «KBaHTOpmym» B pamkax
PETHOHANIBHBIX MPOEKTOB, 00ECTIEUYMBAIOLIUX JOCTIKEHUE LIeel, mokas3arenei
u pesyibTaTta (enepanpbHoro mpoekta «CoBpeMeHHas IIKOJIa» HAIMOHAJIBLHOTO
npoekTa «O0pa3zoBanus» B XaHThI-MaHCHHCKOM aBTOHOMHOM Okpyre — FOrpe B
2022 rony (mpuioxKeHue).

2. Ilpu3Hath yTpaTUBIIMMH CcHIly npuka3 JlemaprameHTa oOpa3zoBaHUs
Y MOJIOJIC)KHOM MOJIMTUKU XaHThI-MaHCHICKOTO aBTOHOMHOTO OKpyra — FOrpel



Ne 10-I1-25 ot 14.01.2022 «O06 ytBepx’aeHUN UHPPACTPYKTYPHOTO JIUCTA JJISI
OCHaIlleHus o01eo0pa3oBaTeNbHBIX OpraHU3aluid 000pYI0BAHUEM, CPEJICTBAMHU
0oOy4eHHsI U BOCIUTAHUA MPU CO3/IaHUU JIETCKUX TeXHOMapkoB «KBaHTOpUym»
Ha Oasze oO0mieoOpa3oBaTeNbHON OpraHu3alid B paMKax pPErHOHAIBHOTO
MpOoeKTa, 00ECIEeUnBaIOIIEro JOCTIDKCHUE IIeNiel, MoKas3aTelell u pe3yiapTaTa
denepanbHoro mpoekra «CoBpeMEHHasl IIKOJa» HAIMOHAJIBHOTO TPOEKTa
«O0OpazoBanusi» B XaHTbI-MaHCHIICKOM aBTOHOMHOM oOkpyre — IOrpe
B 2022 romy»; mnpuka3 JlemaprameHTa W Hayku XaHTbI-MaHCHICKOTO
aBroHOMHOTro okpyra — FOrper Ne 10-I1-855 ot 11.05.2022 «O0 yTBepxkaeHUH
UHQPACTPYKTYpHOTrO  JIMCTa Ui OCHalleHuss  o01eoOpa3oBaTesbHbIX
opraHu3zanuii o0OpyJIOBaHUEM, CpeICTBaMU OOYYEHHUST M BOCIUTAHUS MpU
CO3JJaHUU JETCKUX TEXHOIApPKOB «KBantopuym» Ha 0aze
0011e00pa3oBaTeIbHOM OpraHu3allid B pPaMKax pPErHOHAIBHOIO IPOEKTa,
00€ecreynBaoIIero  JOCTWKEHUE  Leleil, moka3zaTtened W pe3ylbTara
denepanbHoro mnpoekta «CoBpeMEHHas IIKOJIa» HAIMOHAIBHOTO TMPOEKTa
«O06pazoBanus» B XaHThl-MaHculickoM aBTOHOMHOM okpyre — lOrpe B 2022
TOZIy».

5, JOKYMEHT NOANUCAH

2 EKTPOHHOM NOANUCH

Hupexrtop JlenaprameHra W OJIEKTPOHHON NOAMMCLIO A.A.[lpenun
Cepruduxar

00F185CEB74ECACA4F4227A0DEY5875E62E
Brnanenen [lpenun Anexcelt AHaTOJIbEBUY
OevictBuTteneH ¢ 25.03.2022 no 17.06.2023



OT « »

WubpacTpyKTypHBII JTUCT AJI1 OCHAIIECHUS

IIpunoxenue
K npuka3sy Jlermapramenta o0pa3oBaHus

M MOJIOJICKHOM MOJIMTUKH XaHThI-MaHCHIICKOTO
aBTOHOMHOT0 OKpyra — FOrpsl

2022 romaNe

o0m1eo0pa3oBaTeIbHbIX OpraHu3alnuii 000pyI0BaHUuEM, CPEACTBAMU 00YUECHHUS
Y BOCIIHTAHUS TIPH CO3JAHHUH JIETCKUX TeXHOMapkoB «KBaHTOprym» Ha 6a3ze
o011eo0pa3oBaTeIbHON OpraHU3ali B paMKax perHOHaIbHOIO MPOEKTa,
o0ecrneunBaroIIero JOCTUKEHHUE LIETEH, ToKa3aTeeil U pe3yapraTa
benepanbHOro mpoekra «CoBpeMeHHas MIKO0JIa» HAllMOHAILHOTO MPOEKTa
«O6pa3oBanus» B XaHThI-MaHCUIICKOM aBTOHOMHOM OKpyTe — FOrpe

B 2022 rogy
Ne HaumeHnoBanue KpaTkue npuMepHble TeXHUYECKHE Enununa T p—
n/n| o6opyaoBanus (PBIIO) xapakrepuctuku (PBITIO) H3MeEpPEeHust

HaumenoBanue nanpasJienusi: "bazosasn (o6azamenvuasn uacmsp)"

IHanmeHoBaHue pa3aena:
"KomnbroTepHoe u
Mpe3eHTal[MOHHOE
obopymoBanue"

Hnmepaxmuguwiii
KoMNIeKC ¢
6bIUUCTUMENLHBIM OOKOM
U MOOUTILHBIM KpeneHuem

\HHmepakmueHbilli KOMNIEKC C BLIYUCTUMETbHBIM
OI0KOM U MOOUTLHBIM KPENJIEHUEM OONNCEH
coomeemcmeogams CredyIWUM MeXHUYeCKUM
mpebosanusam: Pasmep ouaconanu: ne menee 74
Orotimos, Paspewienue 5Kkpana no 20pu3oHmanu. He
wmenee 3000 nuxceneii: Paspewenue sxpana no
sepmuxanu: He menee 2100 nukceneii; Iloodepoicka
paspewenusi 3840x2160 nuxceneii (npu 60 ['y): oa,
\Hanuuue 6cmpoennoll akycmuueckou cucmemsl. 0,
IKonuuecmeo mouek kacanus: ne menee 20; Bvicoma
cpabamuieanus cencopa om no8epPXHOCMU IKPAHA: He
bonee 3 munrumempos, Bpemsa omkauka cencopa
kacanus: ne 6onee 10 munnucexyno, Bcmpoennvie
hynKyuu pacnosnasanus 06vLeKmog Kacanus: od,
IKonuuecmeo noddepoicueaemvix Cmuiycos
0OHOBpeMeHHO. He MeHee 2, BozmooicHocmy
nooxnouenus k cemu Ethernet npogoonvim cnocobom:
0a; Bozmoowcnocme nooknouenus k cemu Ethernet
becnpogoousim cnocobom (Wi-Fi): 0a; Bozmosxcnocme
UCNOIb308aAHUA TAOOHU 8 Kauecmee UHCIPYMeHma
cmupanua: da; Hanuuue unmezpuposannozo oamuuxa
ocsewennocmu 0Jisk A8MOMAMUYECKOU KOpPeKyuu
siprocmu nodceemxu: oa, Hanuuue ¢hynxyuu
becnposoonoll nepedayu u300padiceHus ¢ yCmpoucme
na 6aze OC Windows: oa; Hanuuue @pynxyuu
becnpo8oOHOll nepedayu u306padicenus ¢ yCmpoucme
na 6aze OC MacOS: oa; Hanuuue ¢pynxyuu
becnpo8oOHOI nepedayu u306padicenus ¢ yCmpoucme
na 6aze OC iOS: 0a; Hanuuue ¢pynxyuu
becnpo8oOHOll nepedayu u306padicenus ¢ yCmpoucme
Ha 6ase OC Android: 0a; Bozmosxcnocms yoanennozo
ynpaenenus u monumopunea: oa; Hanuuue kpennenus
6 Komniekme: oa, Hanuuue cnoma na xopnyce ons
yCmanosKku 0ONOTHUMENbHO20 8bIYUCTIUMENbHO20
b0ka: 0a;, MakcumanbHovlil noddepicusaemulii 00vem
onepamusHoU NamMAmMu OONOTHUMENbHO20

ebIuUCIUMENbHO20 ON0KA: He menee 8 [0,

1.00
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Eannnna
H3MepeHust

IKoJ1HuecTBO

Maxkcumanvroviii no0depacugaemvlii 06vem
Haxonumens OONOAHUMENLHOZO BLIYUCIUMETLHO2O
onoxa: He menee 128 I'6; Paszvem 015 nooxkoyenus
00NOIHUMENLHO20 BLIYUCTUMENLHO20 OLOKA C
KOHmMakmamu 21eKmponumaniisl BbIYUCIUMENbHO2O
b0KA OM BCMPOEHHO20 OI0KA NUMANUS
UHMEPAKMUBHO20 KOMNIIEKCA U KOHMAKMAMU 0151
nooxnouenus yugposoeo suoeocuznana u USB ona
MOOKNIOUEHUS CeHCOPA KACAHUA: HATuYue;

I Ipou3e00umenbHOCMb NPOYeccopa OONOTHUMETLHO2O
BbIYUCTUMENbHO20 OA0KA (3HAYEHUe NOKA3ameNs
«CPU Mark» no mecmy «Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop.html unu no
imecmy «Laptop & Portable CPU Performancey
https://www.cpubenchmark.net/laptop.html).: ne menee
7000 eounuy, Paspewenue na vixooe
sUOeoadanmepa GelNUCIUMENbHO20 OIOKA NpU pabome
C UHMEPaKMUBHBIM KOMNIEKCOM: He MeHee 3840 x
2160 nuxceneii npu 60 I'y;, Hanuuue y
OONOTHUMETLHO20 GbIUUCTUMETbHO20 OIOKA
becnpogoonoeo mooyas Wi-Fi ne nuowce
802.11a/b/g/n/ac; Makcumanvrolii ypogens uyma npu
pabome OONOIHUMENLHOSO BbIYUCTUMENLHO20 OI0KA:
e 6onee 30 0bA; Hanuuue 6 komniexme mooOunibHo20
\Memannuueckoeo Kpenienus, 0becneuusaowezo
603MONCHOCTD HANONLHOU YCTNAHOBKU
UHMEPAKMUBHO20 KOMNIIEKCA, C NEPEOBUNCHOT
KoNIeCcHOtl 6a301 U 603MONCHOCMBIO (PUKCAYUU KOIeC
0151 UCKTIOYEHUA HENPOUIBOTILHO20 OBUNCEHUS,

I Ipedycmanoenennas onepayuontas cucmema ¢
epapuueckum noab308amenbCKUM UHmeppeiicom,
obecneuusaiowas pabomy pacnpocmpaHeHHbIX
06PA306aMENLHBIX U 0OUWECUCTIEMHBIX NPUTIONCEHULL
Hanuuue;, QYHKYUs 2pauuecko2o KOMMEHMUPOBAHUsL
106EPX NPOUZBONLHOLO UZ0OPANCEHUS, 8 OM HYUCTe
om huzurecKu nOOKIIOUEHHO20 UCTHOYHUKA
sudeocucnana: nanudue; Mnmezpuposannulii 6
nonv308amenbekull unmepgetic Qynkyuonan
npocmompa u pabomsl ¢ Qariamu 0CHOGHBIX
popmamoe ¢ USB- naxonumenetl unu cemesozo
cepsepa. nanuyue, Mnmezpuposannvie cpedcmsa,
obecneuugarouue credyiouull YHKYUoHan: —
cO30anue MHO2OCIMPAHUYHBIX Y4eOHbIX 3aHAMULL C
UCHOb30BAHUEM MEOUAKOHMEHMA PAZTUYHBIX
hopmamos, — cozdanue Haonucell U KOMMEHMApPUes
1n0BEPX 3aNYUJeHHbIX NPULOCEHUL, — PACNO3HABAHUE
pueyp u pykonucrnoeo mexkcma (pycckutl, AHeIULLCKUU
S3bIKU), — HAAUYUE UHCIPYMEHMO8 PUCOBAHUSL
ceomempuueckux gueyp u aunuil. Bcmpoennvie
DynKyun: — 2enepamop CIyYauHbIX yucen, —
KATbKYIAMOp, — 9KPAHHAs Klaeuamypa, — maumep,
— pedakmop mamemamuyeckux Gopmyi.
\DeKmpoHHble MamemMamuyeckue UHCmpyMenmol: —
YUPKYIb, — Y2ONbHUK, — JUHELKA, — MPAHCIOPMUP.
\Peoicum «6enoti 00CKU» ¢ 803MOICHOCBIO CO30AHUS
Bamemox, pucosanus, pabomul ¢ mabIUYaMu u
epagurxamu: nanuuue. Munopm ¢aiinos popmamos:
\PDF, PPT, PPTX

Drnunyapm

\Pazmep paboueiti obnacmu: He menee 700x1000 ym

7.00




=

HaumenoBanue

obopynoBanus (PBIIO)

Kpatkue npuMepHble TeEXHUYECKHE
xapakrepuctuku (PBIIO)

Eannnna

H3MepeHus

IKoJ1HuecTBO

Xpanenus Hoymoykos

Tenesxcka 0nst 3apsoKu u

mun xopnyca: memai; 803MONCHOCHb OE30NACHO20
BawUeHHO20 3AMKOM XPAHEHUsI HOYMOYKOG:
Hanuuue; 603MONCHOCHD 3aPAOKU HOYMOYKO8:
Hanuuue, noddepoicka Hoymoykos n.1.1.1.; naruuue
poymepa Wi-Fi cmanoapma 802.11n unu
coepemennee: 1 wim. noooepoicka Hoymoykoe n.1.1.1.;
Kouuecmeo Hoymoykos: om 15 wmyk, noodepicka
Hoymoykoe n.1.1.1.; Hanpsocenue numanus:
220B\50I'y, I[lompebasieman mownocms, Bm
(makcumym): 2500, [Tompebrsemviii mok, A
(makcumym): 12; [{nuna wHypa 31eKmponumanus: om
2,5 mempa,; 3awuma om nepenanpsiicenus,
Kopomko2o 3amvikanust: Haruuue; Koneca ons
nepedsusicenuss c MOpMO30M: Haaudue.

2.00

MDY mun 2

Tun ycmpoiicmea: Mnozoghynkyuonanvnoe
yempoiicmeo (M®Y),; Lleemnocmo nevamn: yeemuas,
Dopmam neyamu: ne menee A4; Tun cxanuposanus.
mpomsiicHbitl/naanwemublil; Bozmooicnocme
ckanuposanus 6 popmamax: ne menee A4; Cnocob
nooxmouenus: LAN, Wi-Fi, USB.

1.00

MDY mun 1

Tun ycmpoiicmea.: Muoeogynkyuonanvroe
vempotcmeo (M®Y),; Lleemnocms newams: uepHo-
benas; Texuwonocus newamu: snekmpozpaguyeckas
(naseprnas, ceemoouoonas); Popmam nevamu: He
wmenee A4, Tun ckanuposanus.
mpomsicHblil/naanwemnsiti, Bozmoosicnocme
ckanuposanus 6 popmamax: ne menee A4; Cnocob
nooxnouenus: LAN, Wi-Fi, USB

1.00

Hoymbyx

Dopm-ghakmop: noymbyx, Pazmep ouazonanu: ne
wenee 15.6 owotimos; Paspewenue sxpana: Full HD,
Quad HD unu Ultra HD,; Obwuii 06vem
ycmanosnenHoll onepamuHol namamu: He meHee 8§
[ oavm, MaxcumanvHulil 00WULi NOOdepIHcUBAeMbLL
00vem onepamusHol namamu: He meree 16 ['batim;
O6vem SSD naxonumens: ne menee 240 I'baum;
Ibecnpogoonas cessw: Wi-Fi; Koauuecmeso
ecmpoennvix 6 kopnyc nopmog USB: ne menee 2, uz
Komopwix He menee 1 dondcno 6vime USB eéepcuu ne
ruoice 3.0; Pazpewenue 830-kamepul, Mnuxcenv: ne
wenee 0.3; Bcmpoennviil muxpogon,; Knasuamypa c
PACKIA0KOU U MAPKUPOBKOU KIAGULL
OWERTY/HI][YKEH; IToooepacka cmandapmos
becnposoonoii ceszu: 802.11alblg/n/ac;

I Ipoussooumensrnocms npoyeccopa (3nauerue
nokasamenss « CPU Mark» no mecmy «Laptop &
\Portable CPU Perfomancey
http://'www.cpubenchmark.net/laptop.html): ne menee
5000 eounuy, Haruuue manunyismopa mvliub 6
Komniekme: 0a, YcmanoeneHHas onepayuoHHas
cucmema ¢ epaguuecKum nobL308amenbCKUM
unmepeticom, ceedenuss 0 KOMOPOM BKIIOUEHbL 8
eOUunbIll peecmp POCCULICKUX NPOSPAMM 0715
DIEKMPOHHBIX BLIYUCTUMENLHBIX MAUWIUH U A3
Oannvix;, Ycmarnosenennviti nakem ogucnozo
npocpammuo2o obecneyenus, coemMecmumozo ¢
VCMaHoB81eHHOU ONEPAYUOHHOU CUCEMOT, C8EOeHUSl O
KOMOpoM 8KIIOUEHbL 8 OUHDBIT PeeCmp POCCUTICKUX
npoepamm Oisi 2NeKMPOHHBIX BbIYUCTUMETTbHBIX

Wawun u 6a3 OaHHBIX.

30.00




HaumenoBanue
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Kpatkue npuMepHble TeEXHUYECKHE
xapakrepuctuku (PBIIO)

Eannnna
H3MepeHust

IKoJ1HuecTBO

HanMeHoBaHue pa3nesna:
"EcTecTBEeHHOHAYUHBIH
npodue"

{ugposas nabopamopus
«Xumusay npogunvras ons
neoazoza

Obecneuusaem gvinoneHue 1a60pamopuvix pabom no
UMUU HA YPOKAX 8 OCHOBHOU WKOE U NPOEKMHO-
uccnedo8amenbekol OesimenrbHOCHU YHaWUxcsl.
[Komnaexmayus. BecnpogooHot Mynbmudamyux no
umuu ¢ 3-ms 6cmpoennvimu oamuuxamu: Jamuux pH
c ouanazornom usmepenus e yxce yem om 0 do 14 pH
Vlamuux 51eKmponpogoouMocmu ¢ OUana3oHaMu
usmeperus e yxce yem om 0 0o 200 mxCm; om 0 0o
2000 mxCm,; om 0 0o 20000 mxCm Jamuux
memnepamypbol ¢ OUANA30HOM USMEPEHUSL HE YIIce HeM
om -20 0o +140C Omoenvhuvle damuuxu. JJamuux
onmuueckou nromuocmu 525 um Axceccyapbi:
IKabeno USB coedunumenvubiii 3apsionoe ycmpoicmeso
c kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low
[Energy Kpamkoe pykosodcmeo no sxcniyamayuu
yugposou nabopamopuu Habop nabopamoproti
ocnacmku Ilpoepammmnoe obecneuenue
IMemoouueckue pexomenoayuu we meree 40 pabom
IHanuuue pyccroszpluno2o catma noO00epiCKi
Hanuuue 6u0eopoiuxos.

4.00

{ugposas nabopamopus
«Dusuxay» npoghunvras ons
nedazoea

Obecneuugaem blnoIHeHUe IKCNEPUMEHNO8 NO
memam Kypca gusuxu. Komniekmayus:
\becnpo8oOHOl MyIbMUOAMYUK no Pusuxe ¢ 6-10
ecmpoennvimu damuuxamu. L{ugpposoti damuux
memnepamypbol ¢ OUANA30HOM USMEPEHUS He YIice YeM
om -20 0o 120C L{ugpposoii damuux abconomno2o
Oasnenus ¢ OUana3oHom usmepenus He yoce uem om 0
00 500 xlla Jlamuux macHumno20 nous ¢ OUANa30HOM
usmepenus ne yoice yem om -80 0o 80 mTn Jlamuux
HanpsiceHus: ¢ OUANA30HAMU USMEPEHUsL He Yoice YeM
om -2 0o +2B ; om -5 0o +5B; om -10 0o +10B; om -
15 0o +15B Jamuux moka He yoice uem om -1 0o
+1A4 Jlamuuk axcenepomemp ¢ NOKA3AMENIMU He
Wmenee uem: +2 g; +4 g; £8 g OmoenvHobie
vempoucmea: USB ocyunnoepagh ne menee 2 kanana,
+/-10 B Axceccyapwi: Kabeaw USB coedunumenvhvlil
Bapsonoe ycmpoticmeo ¢ kabenem miniUSB USB
Uoanmep Bluetooth 4.1 Low Energy Koucmpyxmop
01151 nposedenus sxcnepumenmos Kpamxoe
PYKOBOOCHE0 NO IKCHIyamayuu yu@posotl
lnabopamopuu Ilpoepammuoe obecneuenue
IMemoouueckue pexomenoayuu (40 pabom) Hanuyue
pyccrosazviuno2o catima noooepoicku Hanuuue
6UOEOPONUKOB.

4.00

[ {ugposas rabopamopusi
no ¢usuonocuu
(npoghunvuwiil yposenn)

Obecneuusaem npogedenue ucciedo8anus no
DYHKYUOHUPOBAHUIO YEeNI08EHECKO20 OP2AHUZMA.
\Komnrexmayus: becnposoonoii myremudamuux no
usuonocuu ¢ 5-10 6cmpoeHHbLIMU OAMYUKAMU
VIamuukx apmepuanvrozo dagrenus (0...250 mm pm.
cm.) Jlamuux nyavca ¢ OUanazoHom usmepeHus He
vorce wem om 30 0o 200 yo/mun Jlamuux
memnepamypul mena ¢ OUANA30HOM U3MepeHUs He
yorce wem om +25 0o +40C Jamuux yacmomoi
Oblxanus ¢ OUanazoHoM uzmepenus He yoice wem om 0
00 100 yuxnoe/mun Jamuux yckopenus ¢

noxazamensimu £2 g; 4 g; +8 g Omoenvhoie

1.00
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vempoucmea: Jamuux KI ¢ ouanazonom usmepeHus
e yorce uem om -300 0o +300 mB) [Jamuux cunomep ¢
Ouanazonom usmepenus ne yuce wem om 0 0o 40 H
Vlamuux oceewyenHocmu ¢ OUANAa30HOM U3MepeHUst He
vorce uem om 0 0o 180000 nx Axceccyapwi: Kabenw
USB coedunumenvhviii 3apsionoe yempoiicmeo ¢
kabenem miniUSB USB Aoanmep Bluetooth 4.1 Low
[Energy Kpamkoe pyko8oocmeo no skcniyamayuu
yugposotu nabopamopuu I[Ipoepammuoe obecneuenue
IMemoouueckue pekomenoayuu ne menee 20 pabom
[Hanuuue pycckoA3bINHO20 calima no0depi#CKu
[Hanuuue 6udeoponuxos.

Muxpockon yugposotu

Tun muxpockona: buonoeuueckuti Hacaoka
Wukpockona: moHoxynapuas Hasnauenue:
nabopamoprulii Memoo ucciedosarnusi. ceemioe noie
Mamepuan onmuxu: onmuueckoe cmekio Yeenuuenue
wmukpockona, kpam: 64 — 1280 Oxyaapei: WF16x
Obvexmusnl: 4x, 10x, 40xs (noonpyosicunennbiii)
IPegonbeepnas 2onoska: na 3 obvexmuea Tun
nooceemku: 3epkano uiu c8emoouoo Pacnonocenue
nooceemku: 8epxHas u HuUdxcHA1 Mamepuan kopnyca:
wemann Ipeomemnvwiii cmonux, mm: 90 Hemounux
numanus: 220 B/50 I'y Yucno meeanukcenei: 1

15.00

o 9KoJlocuu

[ {ugpposas nabopamopus

Obecneuusaem npogedenue yuebHO20 IKOI02UYECKO20
MOHUMOPUHEA UHCIPYMEHMATbHBIMU MEMOOaMU.
IHabop npumensemcs npu uzyueHuu 3K0102utl,
buo02UY, XUMUU, 2e02pauu u NPUPOO08edeHUsl, a
marorce 0151 UHOUBUOYANLHBIX UCCTEO0BAHUSL U
Mpoexmuol OesmenbHOCMU WKOJIbHUKOS.
[Komnaexmayus.: becnpooonoi mynibmudamuux no
DKOI02UYECKOMY MOHUMOPUHRY C 8-10 BCIMPOEHHbIMU
Oamuuxamu: JJamuux numpam-uonos lamyux
ropuo-uonos Jamuux pH ¢ ouanazonom usmeperus
He yorce uem om () 0o 14 pH Jlamyuk enasichocmu ¢
ouanasonom usmepenus 0...100% lamuux
0ceeweHHOCMU ¢ OUANA30HOM USMEPEHUsL He Yoice YeM
om 0 0o 180000 nx [Jamuux memnepamypul ¢
Ouanazonom usmepenus He yoice uem om -20 0o +140(]
V[amyux 31exmponpogooumocmu ¢ OUanasoHamu
usmepenus ue yorce uem om 0 0o 200 mxCm; om 0 0o
2000 mxCm,; om 0 0o 20000 mxCm Jamuux
memnepamypul oxpyicaroujeli cpeovl ¢ OUANA30HOM
usmepenus ne yoice uem om -20 0o +50C Omoenvhvie
Oamuuxu u Myrbmuoamuuxu: /Jamuux 36yka c
yHKYUel uHMe2pUpOBaAHUsL ¢ OUANA30HOM USMEPEHUS
uacmom ne menee yem om 50 I'y 0o 8 kl'y, Hamuux
6/1aJICHOCU NOYBbL C OUANAZOHOM U3MEPEHUs. He Yice
uem om 0 0o 50% Jamuux oxucu yanepooa ¢
Ouanazonom uzmepernus He yoice wem om 0 0o 1000
ppm Mynvmuoamuux onmuuecko RAOMHOCMU U
WymHocmu co 6cmpoeHHbIMU 0amyuxkamu: lamyux
onmuueckou nromuocmu 470 Hm ¢ ouanazonom
usmepenust om 0 0o 2 D Jlamuux onmuueckoi
naomuocmu 525 Hm ¢ ouanazonom uzmepernus om () 00
2 D Jamuux onmuueckou nromnocmu 630 um ¢
Ouanazonom usmepenus om 0 0o 2 D [Jamuuk
WymHocmu pacmeopos ¢ OuanazoHom usmeperus om 0
00 200 NTU Akceccyapel: Kabens USB

coedunumenvruiil (2 wm.) 3apsadnoe ycmpoicmeo ¢

5.00
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kabenem miniUSB USB Adanmep Bluetooth 4.1 Low
[Energy Cmepaicerb 015t 3aKpenienus OamiuKos 6
wmamuse Kpamxoe pyko6oocmeo no sKcniyamayuu
yugpposou nabopamopuu Ipoepammnoe obecnevenue
IMemoouueckue pexomendayuu ne menee 20 pabom
Ynaxoexa Haruuue pycckoszviunoeo caiima
nooddepoicku, Hanuyue 8UOeOPOUKOS.

IHanmeHoBaHue pa3aena:
" T eXHOIOTYECKIA
mpo¢mis. POBO"

VlabopamopHulil KOMNIEKC
07151 U3yUeHuUs:
pobomomexnuxu, 3D
mooenuposanust u
MPOMBIULIEHHO20 OU3ATHA

IKomnnexc cocmoum u3 coopro-pazboproeo 3D
npunmepa, pyunoeo 3D ckanepa u npocpamMmHozo
obecneuenus no pomoepammempuu. CoopHo-
pazobophuiii 3D npunmep. Obracme newamu. 200 mm
200 mm x 200 mm MaxcumaneHas ckopocms nevami,
cm3/u:> 30 Ckopocmb nepemeujenus newamaroweni
eonosxu, mm/c:> 80 Tun coemecmumozo ¢ 3D-
mpunmepom naacmuxa: PETG, SBS, PLA, ABS
\HUnmepeiic nookmouenus: USB Flash Kanubposka
nramgopmur:[lonyasmomamuueckas Koruvecmeo
conen Ha neuamaroweli 2onoeke: om I wm
Munumanvras moawuna cnos: > 0.01 u < 0.05 um
VIuamemp conna: > 0.3 u < 0.5 mm Maxcumanvrasn
memnepamypa neyamarowjeti 2onosku: > 250 epad. C
OxnasicoeHue 30Hbl neyamu. J{gyxcmopontee
Maxcumanvras memnepamypa naamgopmel 05
nevamu:< 150 epao. C Tun niamghopmwl 015 nevamu.
IloOoepesaemas coemuas Ha 3aAHCUMAX, PuKcUpyemast
Ha nramgpopme Hanuuue 3axpvimoeo kopnyca: Hem
Dopmam ¢paiinos onsi newamu: GCODE Tun
ynpaenenusi npunmepom: Ilanens ynpasnenus c
Oucnneem na kopnyce ycmpoticmea Tun
HanpasiAOWUX. KOHCMPYKYUOHHBIN npoduis Pyunot
3D cxanep. Tounocms cxanuposanusi: > 0.05 u < 0.1
v CKOpOCMb CKAHUPOBAHUS, MIH. MOYeK/ceK: > 2
Dopmam coxpanenus pe3yibmamos CKAHUPOBAHU.
vrml, ply, obj, stl Bosmosxcnocms ckanupoganus 6
yeeme: Jla Hanuuue cencopnoeo s3xpana: vem /[nuna
USB-nposooa:> 3 m Texnonoeus 3D-

ckanuposanua: Onmuueckas 3azpyska
npecemos(uabnonos) ckanepa:naiuyue Oyuxyuu
nocmobpabomru.: Obpeska modenu, Pazoenenue
Wooenu na omoenvHble yacmu, Yoanenue TuHUX
baemenmos, Yoanenue omeepcmuii, co30anue
homopeanucmuynoli mexcmypol, cpaguerue 3D
Wooenetl medcdy coboul, uzmeperue pasmepos mooenel
CeueHUsMU 8 PYYHOM pedicume, IKCHOPM CeYeHUll 6
WXLS Ipoepammmnoe obecneuenue 01 co30aHus
Wooeneil Memooom pomozpammempui. Hamudue
VYnpasenenue nosopomuvim cmonom no Wi-Fi: Jla
Munumansvroe paccmosiHue ckanuposanus: <25 cm

3.00

bazoaulii
pobomomexnuyeckutl
Habop

ObpaszosamenvHblil HAOOP OONJICEH NPEeOCMABIAMb
coboul Habop 015 pazpabomKu nPoOSPAMMUPYEMbIX
Wmooeneil asmonomHuix pobomos. B cocmas nabopa
00JICHBL XO0UMb. KOHCMPYKMUBHDYLE,
coeOunumenvHvle U KpenexicHvie d1eMeHmbl U3
maacmuxa u antomunus - ne menee 100 wm,
npoepammupyemolii Konmponep - He menee lwim,

3ﬂel<mp0()6u2ameﬂu NOCMOSHHO20 MOKA C KPYymauum

6.00
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Womenmom He menee 3,6 ke/cm - He menee 2 wim,
OamuuKy u S1eKmpoHHble KOMNOHEHMbI- He MeHee O
wim, aKKyMyIsamopHylo 6amapero ¢ HanpsajceHuem ne
Wenee 6B u emxocmoio ne menee 1500 mAuy - ne menee
1 wm, 3aps0Hoe yempoucmeo OJisi aKKyMYJISIMOPHOU
bamapeu - ne menee 1 wm. IIpoepammupyemviil
KOHmMpOoALep 00NAHCEH COOepIAHCAmb: NOPMbL 015
AHAI0208bIX 0AMYUKOS - He MeHee 3 um, nopmsl 04
yugposwvix damuuros - He meree 3 wm, nopm oasa 12C
yempoticme - He menee 1 wm, nopm ons
cepsonpuso008 - He menee 6 wim, NOpm Ok MOMOPO8
- He MeHee 2 wim, nopm 0151 9HKOOepos - He MeHee 2
wim, obvem flash namamu ne menee 32 kb.

[ Ipoepammupyemviti KOHMPOALEP OONHCEH
06ecneuusamsd 803MOACHOCIb NPOSPAMMUPOBAHUS
pobomos 6 cpede b10uHO-2paPuuecKo2o muna uiu 8
6000010 pacnpocmpansaemvlx cpedax papabomxu ¢
MOMOWYbIO MEKCMOB020 A3bIKA NPOZPAMMUPOBAHUS.
Vlamyuxu u 31eKkmpoHHble KOMIOHEHMbL O0AHCHDYI
codepacamyv: Yiempasgykoeoil 0amuuK paccmosnus
Dondicen obecneyusams cOOPAHHYIO MOOeb
603MOXCHOCIbIO USMEPSAMb PACCMOsAHUE He MeHee 4
Wempog - ne menee luim, Knonka-mooyns 0ondicen
0becneuugams COOPAHHYIO MOOEb BO3MONCHOCHILIO
onpedensime HaXcamusl Ha KHONKY - He Menee [wm,
VIamuux yeema O0onicern obecneuusams coOpanHyro
WMooenb 8o3modcHocmbio onpedeneHus yeema
0bvexma, npeonasnaven 0ist usmeperusi RGB-
COCMABNAIOWUX U YPOBHS OCBEUJEeHHOCU, OAMYUK
0os1cen codeparcams He menee 12
c6emouy8CmeUmenbHbIX IeMeHmMo8 - He MeHee 1 wim,
3y mmep-modyns dondcen obecneuugams cOOPAHHYIO
Wooenb 803MOANCHOCBIO BOCHPOU3BOO0UMb 36VKU,
HOMUHANLHAS Yacmoma He meHee 4xly,
unmencuenocms He menee 80 0b- ne menee 1 wm, Wi-
Fi-mooynb donorcen obecneuusams 603mouCHOCHL
NOOKNII0UeHUS COOPAHHBIX POOOMOMEXHUYECKUX
wmooeneii k cemu, loT obaaxam u 6eb-cepsucam,
pabouee nanpsxcenue mooyas - 3,3B, nopmos 6600a
6616000 MOOYIA - He MeHee 5 - He mernee 1 wm, Munu-
pene ¢ pabouum nanpsoicenuem 6 ouanazore om 3,3 00
5B, nompebasemvim mokom 71mA u maxcumanbHuim
KoMmymupyemvim Hanpsajicenuem 288 nocmosinnoz2o
moxa/250B nepemennoco moka, pecypc ycmpoticmsa
He menee 50 mulc. nepexnoueHuil - He menee 1 wm,
IBxoosiuue 6 cocmag KOHCMPYKMOPAa KOMHOHEHMbl
0021CHBL OBIMb COBMECUMbL C KOHCIPYKMUGHLMU
baemenmamu, a maxdce obecneuusams 803MOHCHOCHb
KOHCIPYKMUBHOU, annapamHou u npocpammHou
coeMeCmMUMOCIY ¢ KOMNJLEKMYIOWUMU U3 COCMAsa
rHabopa.

Habop ons bvicmpoeo
npomomunuposanus

KoMmnbsromepa

DIEKMPOHHBIX YCMPOUCME
Ha OCHOBe OOHONIAMHO2O

Oononaamublil KOMRLIOMeEP. HAIuyue, Kapma

namsamu ¢ npedyCcmaHoBienHOU ONepayuoHHoU
cucmemot: Hanuuue, OIO0K NUMAHUSL: HATUYUe,
Komniexm xabeneil 0Jis1 NOOKIIOUEHUsL: HATUuYUue

6.00

Habop ons 6vicmpozo
npomomunuposans

Muxpoxoumpoanepuas niamegopma co 6CmpoeHHbIM
unmepnpemamopom JavaScript: Hanuyue, KOMHAEKM

DAEeKMPOHHBIX Yycmpolicme

aduodemanel: Haluyue, NAAMA PACUUPEHUA:

6.00




cesazu u loT

bbImb cogMecmuMblL Opye ¢ OPY2OM KOHCIMPYKMUBHBIM,
DaeKmpuyecKum, annapamHsim U npoOSPAMMHBIM
obpasom. B cocmag nabopa 0013#CHO 8X00Umb. NPUEOO
nOCMOAHHO20 MOKA C OAMYUKOM NOJONCEHUS - He
Wmenee 2um, cep8onpugoo 601bwol — He mMenee 2uim,
cepgonpuso0 manviii — He Menee 2uim, Kamepa - He
Wenee lum, npoepammupyemviil KOHMpPOLLEp — He
Wmernee lum, akkymynsamop — He menee lum, 3apsoHoe
yempoticmeo — ne menee luim. B cocmaes nabopa

Oosicen 6x00uUmb KOMNIeKm UHMENIEKM)albHblX

HaumeHoBaHue Kpatkue npuMepHble TeEXHUYECKHE Eaununa
IKosimyecTBo)
n| obopynoBanus (PBIIO) xapakrepuctuku (PBIIO) H3MepeHust
Ha ocHose Hanuuue
UKPOKOHMPOLIEPHOU
niamegopmol co
8CMpOeHHbIM
uUHmMepnpemamopom
Habop ons 6vicmpozo
[(POMOMUNUPOSAIA IMuxpoxoumpoanepuas niamegopma Arduino:
DIEKMPOHHBIX YCMPOUCE . )
i ocHose Hanuuue, KOMNIeKm paouoodemanell U nPO8oO0s: wm 6.00
. Hanuuue, MaKemHas niama: Haiuyue
MUKPOKOHMPOIEPHOU
nramegopmul
Yuebnasn modenv asmonomnozo mobunvHo2o poboma ¢
wanunynsamopom. Moounvrbili pobom OondiceH
npedcmasnams coOoll YemvlpexKoIeCHYI0 Niampopmy
6cenanpagieHno2o o0suxcenus. [eucamenu
becugemounvie 4 wm, kamepa c y2iom ob6sopa 120
epadycos ¢ 5 mn. B cocmae Komniekma O0ICHO
exooums. Mexanuueckuii 3axeam un@paxkpacHwiii
lnazep 2-x 0cesoti no08ec akKymMyIamop Koaeca
BCEHANPABNIEHHO20 OBUINCEHUSL NPOSPAMMUPYEMbILL
KOHmMpoLep ¢ 803MONCHOCIBIO NPOCPAMMUPOBAHUS 8
cpede b0uHO-2paguueckoeco muna u 8 c60000HO
pacnpocmparsemvix cpedax paspabomku ¢ NOMOUbIO
\demoHnomHbLL pobOM MeKcmo8o2co A3blKa NPOSPAMMUPOBAHUA OAMYUK 38VKA
Wmanunynamop c xonecamu |0amuux credoganus aunuu FPV pescum um 3.00
6CeHanpagneHHo2o 603MOXCHOCHb YAPABIEHUSL C MOOUTBHO20 '
08udCEHU yempoticmea uepe3 npunodicerue npocpamMmupo8aHsl
Ha asvikax Python, Scratch a maxoice cucmema
mexHu1ecKo2o 3penusi OJis A8MOMAMU4ecKo2o
0OHapYIHCeHUs U PACNO3HABAHUS 3A0AHHBIX 00bLEKMO8
6 paboueti 3one. Iloooepoicka RaspberryPi nanuuue
lloooepoicka Arduino nanuuue Iloodepacka Micro:bit
Hanuyue CMEHHbIL MEXaHUYeCKull 3axeam,
yemanasnusaemviti Ha ROOBUNCHYIO NAAMPOPMY
ceepxy nanuuue Mexanuueckuil 3axeam,
yemanasnusaemviti Ha NEPEOHION YACMb NOOBUICHOU
namegopmel Hanuuue BozmooscHocms meHamy
UHPPAKPACHYIO NYWKY HA MeXAHUYeCKUll 3aX6am
Hanuuue
ObpaszosamenvbHblil HAOOP NPeOHA3HAYEH O
U3yUeHUs: OCHO8 npuMeHeHus mexuonocui "Unmepnem
seweti"” u cesa3u 6 pobomomexuuyeckux cucmemax. B
cocmae Habopa 00xceH 8X00UMb KOMNAEKM
KOHCMPYKIMUGHBIX DIEMEHO08 U3 MemAaia st COOPKU
Wooenu MobUIbHO20 poboma ¢ 3aX8amMHbIM
yempotcmeom. B cocmas nabopa 0onidicer 6xo0ums
KOMNIeKM KOHCMPYKIMUGHBIX 2IeMEHMO8 015t COOpPKU
. Wooenu «ymHo20» 30anus. Bce komniexmyowue u
Ob6pazosamenvubvlii HAOOP .
. lycmpoticmea, 6xoosiuue 8 cOcmag Habopa, OOJIHCHbI
0J151 U3YYEeHUsL MEeXHOI02UL wm 3.00
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cencopruvix ycmpouicme. HnmennekmyanbHule
CeHcopHble YCMPOUCMEA 00NNCHbL NPEOCMABIAND
coboll Ycmpolcmeo Ha 0OCHOBE BLIYUCTUMETLHOO
WMUKPOKOHMPOLTEPA U 6CIMPOEHHO20 USMEPUMENLHO20
bremenma. HnmennexmyanbHule ceHCOpHbIe
yempoticmea 00nicHbl 061a0amb 6CMPOEHHbIM
Yu@dposuIM U aHan0208bIM UHMepghecom O
nepedauu OaHHbIX, a MAKIHCE GCHPOECHHbIM
nocredosamenbHuiM UHmMep@elcom 0 006veOUHeHUs
Opye ¢ Opyeom 6 cerncophvle cucmemvl. Komniekm
UHMENIEKMY AIbHbIX CEHCOPHBIX YCMPOUCME QONINCEH
co0eparcamv — MOOYIb c8emoouoda — He mMeHee 2uim,
wooyre RGB ceemoouoda — ne menee 2uim, mooyie
\UK-0amuuxa tunuu — He MeHee 3uim, MoOYib
B8yK06020 U3YUamMeENs — He Menee wim, MoOyIb
U3MepeHUst meMNEePamypbl U GIANCHOCU
oxpyarcaroweti cpedvt — ne menee luim, Mooy
maxmoeoti kKHonku — ne menee 3uim, MOOYIb OAMUUKA
oceewennocmu — ne menee luim, MoOynb demekmopa
VpoesHs wyma — He menee lwim, MOOYIb U3MepeHus.
Oasnenust okpyscaroueil cpedvl — ne menee lum,
MoOdyIb nomenyuomempa — He menee 2uim, MoOyib
Oamuuka nONoNCeHUs: 6 NPOCMPAHCIBE — He MeHee

[ wim, MOOYIb KOHYEB020 Npepvleameins — He MeHee
lwm. B cocmag nabopa 0ondicen 6xo00umo
mpocpammupyemblii KOHMpoJiep — He menee luim.

[ Ipoepammupyemviti KOHmMpoLLEep OONCEH
06ecneuusams 803MONCHOCMb NPOSPAMMUPOBAHUS HA
lsvike JavaScript u opeanuzayuu web-cepgepa oomena
Oannvimu wepez Mumepuem. Ipoepammupyemuolii
KOHmpOLep 00ICeH 06eCneuu8ans 03MONCHOCHLb
MOOKIIOYEHUST 6HEULHUX YCTPOUCIE C ROMOWBIO
unmepgeticos - GP10, UART, 12C, 12S, SPI, 1-wire
ITTL, RS-485, CAN, Ethernet ¢ nodoepoickoti PoE

\Komnnexm noneu u
copegHOBamenbHbIX
briemenmos

[Komniexm noneil u cOpe6HOBAMENbHBIX INEMEHMO8
07151 NPOBEOEHUsL COPEGHOBAHULL ABIMOHOMHBIX
WobunbHbIX pO6OMOS

1.00

Yemuvipéxocesotl yuebHbill
pobom- manunyisamop c
WMOOYIbHBIMU CMEHHBIMU

Hacaokamu

Yyebnoviui pobom-manunynsimop npeonazuaven 0
0Cc80€eH U 00YYAIOUWUMUC OCHO8 PODOMOMEXHUKU, O
1n0020mMOoBKU 00YYAIOWUXCSL K 6HEOPEHUIO U
nocnedyrouemy Ucnoab308anuio pobomos 6
npomvliunenHom npouzsoocmee. Koauuecmeo oceti
poboma manunynamopa - yemvipe. Ilepemewjerue
UHCMPYMEHMA 8 NPOCMPAHCIEE NO MPEM OCIM
00IXHCHO YNPABIAMbCS UALOBLIMU O8ULSAMENAMU.
\Hanpsiicenue numarnus wazosulx ogueameneli He
oonee 12 B. Cepsodsucamens yemsepmou ocu
Qoadicen obecneyusams NOBOPOM UHCMPYMEHMA. Yeon
no8OpOMa MAHUNYISAMOPA HA OCHOBAHUL BOKPY2
eepmukanvrol ocu He menee 180 epadycos. /s
onpeoenieHus NONOHCEHU MAHUNYAAMOPA NPU
nosopome 80Kpy2 8epMUKANILHOL OCU OOJIHCEH
UCnob308amscs IHK0Oep. Yeon nosopoma 3a0nezo
nieva manunyramopa ne menee 90 epadycos. Yeon
nosopoma nepeone2o nieya MaHunyIamopa He mMeHee
100 epadycos. [ns onpedenenust noI0diCeHUs 3A0He20
U nepedHezo nied ManunyIsmopa 00JINiCeH
UCNOIb308AMbCSL 2UPOCKON. Yeon nosopoma no

uemeepmotl ocu He menee 180 epadycos. Jonxcna

1.00
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ObINDb BOZMOINCHOCHIL OCHAUEHUSL CMEHHBIMU
Hacaokamu (Hanpumep, oepacameins KapaHOaula uiu
Gromacmepa, npucocka ¢ cepgoogucamenem,
lMexaHuueckoe 3axeamuoe yCmpoucmeo ¢
cepeoosucamenem, yCmpoucmeo 0jis 1a3epHoul
epasuposku uiu ycmpoticmeo 011 3D-nevamu).
IMunumanbHas KOMIAEKMAYUSL CMEHHLIMU HACAOKAMU.
nHeeMamuuecKkull 3ax6am (RPUCOCKA), MEXAHUYECKUl
Baxeam, Hacadka depocamend Osl
KapanOoawia/mapkepa/pyyuKku, HACAOKa nepexoOHUK Ol
KpenieHus: COBMECMUMbIX KOHCMPYKMUGHbIX 0emanetl
U KOHCMPYKYULL, HACAOKA 1A3ePHOLL 2PABUPOBKUL,
Hacaoka 3D-newamu (05 pabomei ¢ naacmuxkom PLA
c ouamempom numu 1,75 mm). [Jonxcen Ovimo
ocHawen cepsonpuso0om OJist NHEBMAMUYECKo20 U
lMexanuuecko2o 3axeamos, obecneuusaruum
BpauerIe 3aX6a4eHH020 00bEKMA 80 BPEMsL
nepemewyenis, nosopom nepemewaemozo obvexma
6oKpye sepmuxanvrou ocu. /s obecneyenus
(DYHKYUOHUPOBAHUSL NHEEMAMUYECKO20 3aX6AMA
0onIcer Oblmb OCHAUEeH BCMPOEHHOL 8 KOPNYC
Wanunynsamopa nomnotl. JJonxcra ovime
603MOANCHOCTIL NOOKTIOYEHUST OONOTHUMEbHBIX
yempoticme (Hanpumep, mpancnopmepa, peibcd 07is
nepemewenus poboma, nyibma ynpaeienus munda
02HCOtICMUK, KAMepbl MAUWUHHO20 3PEHUs,
onmuuecko2o damuuxa, Mooyisi 6ecnposoOHO20
0ocmyna). Pobom-manunynsmop donocen
0becneuusams nepemeujeHue HacaoKu 8
mpocmpancmee, akmueayuio Hacaoku, 603MOACHOCHb
nOJLyUeHUs. CUSHATLO8 Ol KAMEPbL U OAMHUUKO8,
603MOANCHOCTIL YNPAGLEHUS OONOIHUMEbHBIMU
yempoticmeamu. Mamepuan xopnyca — anoMuHULL.
Vluamemp paboueti 3016l (63 yuema HA8ECHO2O
UHCMpYMeHma u uemeepmot ocu) ve meree 350 mm.
\HUnmepdpeiic nookmouenus — USB. Honowcen umems
603MOAICHOCTL ABMOHOMHOU PAOOMbL U BHEUHESO
vnpasnenust. J{is 6HewHe20 ynpasienus 00axiceH Oblmb
npedycmomper nyavm, noOK0UAemblll K pooomy no
Bluetooth. Ynpaensiowuil konmponnep oondicer 6vims
coemecmum co cpedou Arduino. Ynpasnsarowuii
KOHmpOLLEp COBMECMUM CO CPedoll
npocpammuposanus Scratch u sizvikom
npoepammuposanus C. JJonicen obecnewusams
nOBOPOM NO NEPELIM MPEM OCIM 8 3AOAHHBLI YOI U
Ha 3a0anHbLL Y2011, NOBOPON HO YemEepmOoll OCU HA
Baoawmwlll yeon, osudicerue 8 koopounamuvl X, Y, Z,
nepemewenue Ha 3a0aHHOE PACCMOosHUE NO
Koopounamam X, Y, Z, nepedayy oanuvix o mexyujem
no0JICeHUU Y2li08, NEPedayy OAHHBIX O TMEKYUUX
KoopOunamax uncmpymenma. Jlonocen
nododeporcusamv nepemeuerue 8 OeKapmosbix
KOOpOUHamMax u yeaax nogopoma ocet, ¢ 3a0aHHOU
ckopocmuio u yckopenuem. Tunwvl nepemeujeHuil 6
0exapmoguix KOOPOUHAMAX: O8UICEHUE NO
Impaexmopuu, 08udiceHue no NPIMOU MeANCOY O8YMS
mouxamu, nepenpvleuéanue Uz MoYKU u mouKy
(neperoc obwvexma). Kopnyc oonicen 6vimo

Bawuwennom ucnonnerue (knacca ve Huosice IP20).
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[Komnnexm 015 usyuenus
onepayuonnvix cucmem
peanvrozo apemenu u
cucmem ynpaeienus
(A8MOHOMHBIX MOOUTLHBIX
pobomos

[Komnnexm 05 paspabomiu u uzyueHus mooeneu
MPOSPAMMUDYEMBIX ABIMOHOMHBIX MOOUTLHBIX
po6omos. YuebHvlil Komniexm 00NHCeH NO360JSIMb
paspabamoieamo 6104HO-MOOYAbHYIO KOHCMPYKYUIO
WobunvHozo poboma. B cocmas mobunbHo2o poboma
0oaoicHo 6xo0ums: [Ipusood éedyuux Kouec - He MeHee
Rwm. [Ipusoo dondcen npedcmasisims cooou
beKmpomMexanuueckylo coOopKy Ha 0CHO8e 0guzamens
nOCMOSIHHO20 MOKA, peOYKMopa, 0amuuKa
nO0JICeNUs 8ANA U 6CIPOEHHOU CUCMEMbl
vnpaenenus. Cucmema ynpagieHusi npugooa O0IHCHA
0becneuusams 8603MOHCHOCHb 00bEOUHEHUs NPUBOOO8
c nomowybio nociedosamenvHo2o unmepgelica,
803MOICHOCTb 3A0AHUSL RAPAMEMPO8 KOHMYPO8
Vnpasienus,, ynpagienue epawjenuem npusooa no
CKOpOCMU U NOLOJICEHUIO, KOHMPOTb HASPY3KU.

[ Ipoepammupyemviii Konmpoinep - ne menee luim.

[ Ipoepammupyemvlii KOHMPOJLIEP O0CEH 001adamy
unmepgeticamu - USB, UART, TTL, RS§485, CAN oaa
KOMMYHUKAYUU ¢ ROOKTIOUAEMbIMU GHEUUHUMU
yempoticmeamu, a maxaice yu@dposwvimu u
laHAI0208bIMU NOPpMAMU 8600a/6b16004.
OOHONIAMHBIN MUKDOKOMNbIOMED - He MeHee wm.
OO0HoNnIaMHbLIL MUKPOKOMABIOMED OONNCEH
mpedocmasnams cobol YCMpoucmeo ¢ apxumexkmypou
wmukponpoyeccopa ARM, dondicen obnadamo ne menee
2 gbruucaUmMenbHbIMU AOPAMU C MAKMOBOU YACOMOT
e menee 11Ty. Jlazepuviii ckanupylowuti oanvHomep -
He menee lwim. JlazepHolil ckanupyowuil OaibHoOMeD
0ondicen obecneuueams OUAna3oH UMepeHus
OanbHocmu 00 00vbeKkmos ne menee 2.5 Mempos u
cekmop ckanuposauust e menee 360 yenosvix
epadycos. [Jamuuk aunuu — He menee 3 wm. /Jlamuux
0ondiceH obecneyusams 0emeKmuposanue TUHUYU Ha
KoHmpacmuom ghone u nepedagams OauHvie 8
npocpamMmupyemulil KOHMPOIEP O ee HAIUYUU NYymem
nepedauu anano206020 CUSHALA ULU YUPpoeo2o
cuenana, 1bo nymem nepedaiu yu@poso2o naxema
Oannvix. [Jamuuxa yeema — ne menee 1 wm. JJamuux
0012ICEH PA3IUYAMb YEEMOBOU OMMEHOK
pacnonoxcennozo psoom ¢ Hum oovexma 6 RGB
HOmayuu u obecneuusams nepeoayy OAHHLIX 6
npocpamMmupyemulil KOHMPOLEP O 3HAYEHUU KANCOO20
Y6emogo2o Kanaa 6 suoe yuhpoeo2o nakema
Oanuvix. Maccus HK-0amuuxos - He menee lwim.
Maccue UK-0amuuxos dondicer bvims npeOHa3HAYeH
07151 OMCAEHCUBAHUSL TUHUU OJISL OBUNCEHUSL MOOUTLHO2O
poboma. Maccus dondicen codepacams He meree bum
IMK-0amuuxo8, pacnonodicennvlx Ha 0OHOU AUHUU.
Cucmema mexHuuecko2o 3penust - He menee lum.
Cucmema mexHuuecko2o 3peHus 00axceH oo1aoams
COBMECMUMOCMBIO C PA3IUYHBIMU
npoSpamMmupyemMbiMy KOHMpOLIePaMU ¢ HOMOUBIO
unmepdeiicos - TTL, UART, 12C, SPI, Ethernet.
Cucmema mexHuuecKo20 3penust O0INCHA
0becneuusams 803MONCHOCMb UZYUEHUSL OCHO8
MpUMEHeHUs. ANOPUMMOE MAUUHHO20 00VYeHUs. U
Hacmpotuiku napamempog netipocemei. Cucmema

IMEeXHUYeCKO20 3PEeHUsl doJicHa obecneuusamo
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DYHKYUOHAN PACNOZHABAHUS PAZTUYHBIX
eeomempuieckux 00beKmos no HAbopy NPU3HAKOS,
pacnosnasanus epaguueckux mapkepos muna Aruco u
0p, pacho3HABANUA MACCUBOS TUHUIL U DTIEMEHMO8
00pooscHbIX 3HaK08 u pasmemxu.  Cucmema
ynpagaenus MoounbHo20 pobOoma OONACHA NO3EONAN
oCyuecmenams ananu3 oKkpyxcaioueli 06CmanoeKu 8
npoyecce 08udiCeHUs MOOUTLHO20 pobOmMA U
OUHAMUYECKOM UBMEHEHUU OKPYIIcaloujell
06CMAHOBKU, OCYWeCmBIAms QopMuposanue Kapmol
llOKANbHOU 0OCMAHOBKU 8OKpY2 pOOOMA U
loKanusayus nonodicenus poboma na Kapme,
nocmpoenue 2n1ooanbHOl Kapmul OKPYICaoue2o
npocmpancmea. Cucmema ynpasienus MOOUNbHO2O
poboma donncHa NO360AMb OCYUECNBIAMY AHATU3
naana/Kapmul OKpY*CAIOUe2o npocmpancmada,
0OHAapYIHCEeHIEe OKPYHCATOWUX 00BEKINO8, ABMOHOMHOE
nnanuposanue mapupyma u 00ve30a cmamuieckux u
Ounamuueckux npenamemeuti. Cucmema ynpagnenus
WobunbHO20 poboma 0ondcHa obecneuusams
BO3MOIICHOCTIG PA3MEMKY KAPMbL OKPYHCAIOU)E20
MpOCMpPAHCmMBa HA 30HbL C PATUYHBIMU NPUSHAKAMU,
Badasaembimu noib3068amenem (30Hvl 3anpema O
08uUdICEHUs, OpaHuyenus ckopocmu u m.n.). Cucmema
ynpagaenus MoobunbHo20 poboma O0IHCHA
0becneyusamsv 603MOHCHOCHb 3A0AHUA MOYEK U 30H
Ha Kapme OKpyscaioue2o npocmpancmed 0is
lagmonomHo20 nepemewjernus mexcoy numu. Cucmema
ynpagienus MoobunbHo20 poboma , 6KIIOYAIOWAS 8
cebs1 noocucmemul, maxkue Kax - CUCIeMa YRpaeienus
OsuoiceHuem poboma, cucmema coopa u obpabomku
cencoproul unghopmayuu, cucmema ROCMpPOEHUs.
Kapmol OKpydICarowe2o npoCMpancmea u cucmema
Hasueayuu, 00INHCHA DbIMb Peanu308ana Ha basze
npocpamMmupyemozo KOHmpoiepa u 0OHONIAMHOZ0
WMuKpokomnviomepa, a makice yCmpoucmes, 6xXo0Auux|
6 cocmas kKomniekma. B cocmas komniekma 00INCHO
6X00UMb NPOSpaAMMHOE obecneuenue O
NpOSPAMMUPOBAHUS 8 MEKCTNOBOM PeOaKmope Ha
noodobuu Arduino IDE, npoepammuposanuu ¢
nomowbio ckpunmog na szvike Python, paspabomku
cucmem ynpaenenusi na ochose ROS. Tak orce 6
cocmag KoOMnieKm OOAACHA 6XOOUMb BUPIYATbHAS
Wooenb MoOUILHO2O poboma 6 GUPIYATLHOM
OKpYIHCEHUU 0151 MOOCTUPOBAHUSL ACOPUINMOB CUCTEM
ynpasienus. ¢ ROMowbio epaduueckou cpeobl.

Obpasoseamenvhbiii HAOOP

07151 U3yUeHuUst
IMHO20KOMNOHEHMHbIX
pobomomexnuueckux
cucmem u
IMAHURYISYUOHHBIX
pobomos

Obpasosamenvhbiil Habop doaicen Oblmb
mpedHasHauen 0 uzyuerus pOOOMOMeXHUUeCKUX
mexnono2ull, 0CHO8 UHGOPMAYUOHHBIX MEXHONO02ULL U
mexHon02Ull NPOMBIULIEHHOU A8MOMAMU3AYUY, a
makoice mexHoa02ul NPOMOMUNUPOBAHUS U
ladoumuenoeo npouzeoocmea. B cocmag nabopa
00121CHBL 8X00UMb KOMNAECKMYIOUWUE U YCMPOUCMEd,
0b1a0aowue KOHCMPYKMUBHOU, ANNApamuo u
MPOSDAMMHOU COBMECMUMOCIbIO Opye ¢ Opyeom. 1)
IKomniiekm KOHCMPYKMUBHBIX DJIEMEHIO8 U3 MEeMAid
U nracmuka 0nst COopKu Mooenel MaHunyIAyUOHHbIX
po60moe ¢ yenogou KuHeMamuxou,

nrockonapannenvrou kunemamuxou, Delta-
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Kunemamuxou. 2) HumeniexmyanbHuili cepgomooyiv
C UHMeSPUPOBAHHOU CUCMEMOU YNPAGIe s - He MeHee
7wm. Cepsomodyns dondicer obradams
UHME2PUPOBAHHOU CUCEMOLL YNPABIEHUs,
0becneuusaiowet 06paAmHyIO C653b UL KOHMPOIb
napamempog - nonodicenue 8and, CKOpoCms 8PALeHUsl,
Hazpyska npusoda, a makdice obecneyugaioujel
B03MOXCHOCIb NOCLE008AMENbHO20 NOOKIIOYEHUS
Opye ¢ Opyeom u ynpasnerus cepgomooyiamu no
nociedosamenbHOMY NOLYOYNAEKCHOMY ACUHXPOHHOMY
uumepgeiicy. 3) Pobomomexnuueckuli KOHmMpoJiep,
npedcmasnarowuli coooll MoOyIbHOE YCMPOUCME0,
rIIOUarOWee 8 cedsi 0OHONIAMHBIN MUKPOKOMNbIOMED
07151 BLINOTHEHUSL CTIONHCHBIX BLILUCTUMETbHBIX
onepayuil, nepugeputinwiti KOHMpoep s
ynpaenenus 6HewHUMY YCMPOUCMEamu u niamy
pacwupenust 0Jist ROOKIOYEHUs BHEUWHUX YCMPOTICTE.
IMoodynu pobomomexnuuecko2o KOHMPOALEPa O0AIHCHbL
0b1a0amb 0OHOB8PEMEHHOU KOHCMPYKMUBHOL,
annapamuou u nPOSPAMMHOLU COBMECMUMOCHIBIO OpYe
c Opyeom. Pobomomexnuueckuii Kohmpoanep 00iceH
y0osemeopsams mexHu4eCKUM XapaKmepucmuxkam.
K01-60 A0ep 8CMPOEHHO20 MUKPOKOMNbIOMEPA - He
Wenee 4, makmoeas uacmoma s0pa - He menee 1,2
[Ty, o6vem O3Y - ne menee 512 M6, nanuuue
unmepgeiicos - SPI, 12C, 1-wire TTL, UART, PWM,
yugpposvie - ne menee 16 wim u aHano0208vle NOPMbI -
He meree 8 wm 015l NOOKTIOYEHUs BHEUHUX
yempoticme, cmpoennbvlil Mukpogon, a makaice Wiki
unu Bluetooth 0na KoMMyHUKayuu co GHeUHUMU
vempoucmeamu. Pobomomexnuueckuii KOHMpoJiep
Doadicen obecneyusams 603MOHCHOCHIb
POSPAMMUPOBAHUS C NOMOUBIO CPEOCB S3bIKOG
C/C++, Python u c60600H0 pacnpocmpansemori
cpeowt Arduino IDE, a makowce ynpasnenus mooenimu
pobomomexnuueckux cucmem ¢ NOMOWbIO cpedsl
IROS. 4) I[Ipoecpammupyembviii KOHMPOIIED - He MeHee
[lwm. [Ipocpammupyemvlii KOHMPOALEDP OONINCEH
npedcmasnamos coO0U BLIYUCTUMENbHBIN MOOYIb,
oOa0awumM Yyu@dposvimu nopmamu - He mernee 8 wm
U aHano0208biMu nopmamu - He menee 16 wm,
unmepgeticamu UART, I2C,SPI, TTL, a makaice
Wooynem becnpogoonoti ceszu muna Bluetooth unu
WiFi ons co30anusi annapamuo-npocpammHbIX
pewenuit u ""ymuvix/cmapm""-yempoticme 0ns
paspabomku pewenui ""Unmeprem geweri"". 5)

[ Inama pacuuperus npoepammupyemozo
Konmpoanepa — ne menee lwm. [lnama pacuwupenus
0oadicHa 0becnedusams 803MONCHOCL NOOKAIOYEHUS
VHUBEPCANbHO20 8bIYUCIUMENLHO20 MOOYIIA K Cemu
nocpedcmeom unmepghetica Ethernet. Ilnama
pacuupenus 00adCcHa 001a0ams NOPMamu 6600a-
6616004 015 NOOKIIOUEHUS. YUPDPOBHIX U AHANO20BbIX
yempoticme — ne menee 40 wim, unmepghetic SPI u
603MOJCHOCIBIO NOOKIIOYEHUsL BHEUHEU KAPMbl
namamu. 6) Modyis mexHuueckoeo 3penus,
mpedcmasgnaowuil codooil ycmpoticmeo Ha basze
BLIUUCTUMENILHO20 MUKPOKOHMPOILEPA U

unmezpuposanHoll Kamepul, obecneuusaiouee
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pacnosnasanue nPocmMenuux u300paxcenutl Ha
modyne 3a cuem co6CMEEHHbIX GLIYUCTUMENbHBIX
603MO0ICHOCmell - He menee Twm;  Modynw
mexHuuecKo2o 3penus 0oaIcer 0becne usams
B03MONCHOCTD KOMMYHUKAYUU C AHATOSUYHBIMU
WMOOYIAMU ROCPEOCMBOM WUHBL HA 6a3e
nociedosamenvro2o unmepetica ¢ yewo
OanvHeliuteli nepedadu pe3yibmanmos usmepeHuii
epynnsl MoOyiell Ha YRpasiaiouiee blyUCIUMenIbHOe
yempoticmeo, nookuouenHoe K OaHHou wure. Mooy
mexHuyecKo2eo 3peHus 00xCceH obecneuusamas
BO3MOXHCHOCIb OCYUeCMBIAMb HACMPOUKY MOOYIIS
mexHuyecKo2o 3peHus - HacCMpoUKy dSKCNO3UYUL,
bananca benozo, Y8EMOPA3HOCMHBIX COCMABNAIOUUX,
nowaou obnapyscusaemoll ooracmu u30OPaANCeHUs,
oKpyanocmu o6Hapysxcueaemotl obracmu
u300padicenus, Noa0AHCeHUe OOHAPYIHCUBAEMBIX
obracmeit omnocumenvro opye opyea. Mooy
ImexHuyecKoeo 3peHus 004HCceH obecneuugams
603MOXCHOCHb HACMPOUKU HA OOHO8DEMEHHOe
0OHapysicenue He menee 10 paznuyHbIX 0OUHOUYHBIX
00vexmos 6 cexmope 0630pa, 1bO He meHee 5
cocmagnvlx 00beKmMos, COCMOAWUX U3 He MeHee 3
paznuynbix epaguueckux npumumusos. Mooyie
mexHuuecko2o 3penus doadicen 001a0ams
scmpoennvimu unmepgpeticamu — USB, UART, 1-wire
TTL, 12C, SPI 013 KOMMYHUKAYUU CO 6HEUHUMU
nooxouaemvimu ycmpoticmeamu. 7) B cocmag
Habopa O0IHCHBL 6X00UMb YUPPOosble
UHPOPMAYUOHHO-CEHCOPHBIE MOOYTU,
npedcmasnsarowue coboll ycmpoicmea Ha baze
npocpammupyemoco KOHmpoiepa u UsMepumenbHO20
baemenma. L{ugposoii Mmooy dondxcen obradame
6CMPOEHHbIM MUKPOKOHMPOLLEPOM (MAKMOB8As.
uacmoma - ne menee 16 MI'y, wiuna oanuvix — ne
wmenee 8 Kbaiim), unmepcgbeticamu 011 NOOKIIOUEHUSL K
BHEWHUM YCMPOUCMEAM. YUDPOBbIE U AHANO208blE
nopmut, 1-wire TTL, pasvem muna RJ. Lfugposoii
Wooynb dondcer obecneuu8ams 8603MOHCHOCHDb
KOMMYHUKAYUU C AHATLOSUMHLIMU MOOYISAMU
nocpedcmeom wiuHbl Ha 6ase NOCIe008aAMeENbHO20
unmepgeiica ¢ yenvio oanvbHeluleli nepeoayu
pe3yibmamos usmeperutl epynnvl Mooyiel Ha
ynpasisaowee 8bluucIumenbHoe yCmpoucmeo,
nooxouerHoe Kk danHoll wiune. B cocmas nabopa
002CHO 8X00UMb. YUDPOBOU MOOYIL MAKMOBOU
KHONKU — He MeHee 3uim, yugposot Mooy
ceemoouooa — ne menee Jwum, yupposou mMooyib
KOHYe8020 npepvisameis — He MeHee 3um, Yyu@poesotl
Mooy damuuxa yeema — He menee lwm, yu@posoti
mooyne RGB ceemoouooa — ne menee lwum. 8) B
cocmas Habopa OOAANCHBL BXOOUMDb INeMEHMbL 015
COOpKU 8aKYYMHO20 3aX8aMA: AKYYMHASL RPUCOCKA —
He menee lwim, 21eKkmpoMacHUmMHbLI KIanan — He
wenee lum, eakyymuwviil Hacoc — He menee lwum. 9) B
cocmae Habopa 0ondiceH 8X00umb y4eOHbIll KOMIIEKN,
erIIOUarOWUll 8 cebs yuebnoe nocodue, Habop
6UbIUOMEK MPEXMEPHBIX I/IeMEHMO8 OJis
mpomomunuposanus Mooenel MAHUNYIAYUOHHbBIX

IKoJ1HuecTBO
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pobomos, a makdice npoepammHoe obecneverue 0is
pabomul ¢ nabopom. [Ipocpammnoe obecneyenue
00NI2HCHO 0Decneyusams mpexmepuyio U3YaAIU3aAYUIO
Wmodenu manunynsyuonno2o poboma (¢ yeniosotl,
niockonapanienvHou U 0ebma-KUHeMamuKou,) 6
mpoyecce pabomel, obecneuusams nOCMpoeHue
MpPOCMPAHCMBEHHOT MPAEKMOPULU OBUNCEHUSL
UCTIOIHUMENIbHO20 MeXAHUZMA MAHUNYIAYUOHHO20
poboma, 803MOAHCHOCT 3A0AHUA
nociedosamenbHOCMU MOYeK 051 NPOXOHCOEHUs Uepe3
HUX UCNOTHUMENbHO20 MEXAHUMA MAHURYIAYUOHHOSO
poboma. [Ipoepammuoe obecneyenue O0NHCHO
DyHKYUOHUPOBAMY, KAK 8 OMOENbHOCHU 8 8U0e CPedbl
modenuposanus, max u  pes’cume MOHUMOPUH2A 8
peanvHoM 6pemenu npu NOOKIIOYEeHUU MOOeIU
Wanunynsamopa nocpeocmaom pobomomexHu4ecKo2o
konmpoanepa. Ilpoepammmnoe obecneuenue OONACHO
0becnenusams 803MONCHOCMb NOCMPOEHUsL 2PAPUKO8
BaoaHubIX U MEeKYuWUX 0000UeHHBIX KOOPOUHAM
Wanunynayuonno2o poboma, 2papuxos 3naveHull
ckopocmeti u ycKkopeHus, 2papuros pacyemusix
BHauenuti Hacpysku. [Ipoepammnoe obecneuenue
00IXCHO NO360AMb 300A8AMb NOCAEO08AMENbHOCHIb
nepeosudceHUll MaHUNYIAMOpPa NOCPeoCcmeom Habopa
Komano 6 610uHo-2papuueckom unmepetice.
Yyebnoe nocobue donicno cooepoicams mamepuaivl
no paspabomre mpexmepuvix Mooenei MOOUIbHBIX
POOOMO8, MAHUNYIAYUOHHBIX POOONOE C PA3TUYHBIMU
munamu KUHeMamuxy (yenoeas KUHeMamuxd, ni0CKo-
napannenvhas Kunemamuxa, 0eibma-KuHeMamuxa,
ISCARA unu pviuasicnas kunemamuxa, niamegpopma
Cmrwoapma u m.n.), UHCMPYKYuu N0 NRPOEeKmMupOBaHUI0
P060mMOo8, UHCIMPYKYUU U MEMOOUKU OCYUIeCMETIEeHUS
UHOICEHEePHBIX PACYenO8 NpU NPOEKMUpPOBaAHUU
(pacuemol Hazpy3Ku U MOMEHMOB, pacyem MOWHOCMU
npu80008, pacuem napamempos KUHeMAmuKy u m.n.),
UHCMPYKYUYU NO paspabomre cucmem ynpasienus u
npoepammuo2o obecneyens O ynpasieHus
pobomamu, UHCMpPYKyuu 1 MemoouKu no papadbomxe
cucmem ynpagneHus ¢ d1emMenmamu UCKyCCmeeHH020
unmenekma u MauuHHo20 00yYenusl.

10 d71eKmpoHUKe,
baexmpomexanuxe u
WmuxponpoyeccopHoti
mexuuxe

Obpazosamenbhbill HAOOP

IHabop oonicen bvimsb npednasnaven 05 npogedeHuUs
VUeOHbIX 3aHAMULL NO U3YHEHUIO OCHO8 MEXAMPOHUKU U
[po6OMOmexHUKY, RPAKMUYECK020 NPUMEHEHUS.
6a306bIX INEMEHMO8 INESKMPOHUKU U CXEMOMEXHUKU, A
Imaroice Hauboee pacnpoCmMpaneHHoOl JIeMEHMHOL
6a3bl U OCHOGHBIX MEXHUYECKUX PeueHUll,
MpUMeHsIeMbIX NPU NPOEKMUPOSAHUU U
NPOMOMUNUPOBAHUL PAZTIUYHBIX UHIICEHEPHDIX,
KubepHemu4eckux u 6Cmpausaemuvlx cucmem. B
cocmae Habopa 00NAHCHBL BXOOUMb KOMNLEKmMYowue u
ycmpoticmea, obaadaiowue KOHCMPYKMUBHOLU,
beKmpuyecKkol, annapamHou u nPpocpamMmHoU
coemecmumocmoio opye ¢ Opyeom. B cocmas nabopa
00I2ICeH 8X00UMb KOMNILEK KOHCMPYKIMUGHBIX
baemMeHmos uz memauia 0 COOPKU MaKema
MAHURYTISAYUOHHO20 POOOMA U KOMNAEKM
Memannuyeckux KOHCMPYKMUGHBIX DJIEMEHMO8 OISl

coopxu maxkema mobuibHo2o poboma. B cocmas
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HaboOpa 00HCHBI 8XOOUMb NPUBOOA PAZIUYHO20 MUNA.!
Womopul ¢ uHmMe2pUpOBAHHBIM UNU GHEUHUM
0amuuKoM nOI0JICeHUs, — He MeHee 2um, cepeonpueoo
bonbUIOL — He MeHee 4um, cepBonpuUBoO MAaablil — He
Wmenee 2um, npueood ¢ B03MONCHOCMbIO YRPAGICHUS 8
wazosom peacume — He menee 2wm. B cocmas
Habopa 00NJHCHbI 6X00UMb INeMEHmbl 015l COOPKU
BAKYYMHO20 30X8amMa. 8aKYYMHASA NPUCOCKA — He
Wernee luim, 31eKMpoMasHUMHbLI KIANAH — He MeHee
[wim, eakyymmsiil Hacoc — He meHee lwim. B cocmas
Habopa 0on#CHa 8X00UmMb leMeHmuasn 6a3a 0
npomomMunuUpo8anus. niama oasa 6ecnaeyHozo
NPOMOMUNUPOBAHUSA, KOMAAEKM NPOBOO08 PAZTUYHOSO
muna u OnuHbL, KOMIIEKM PEe3UCMOPO8, KOMNIEKMN
c6emoou00086, cemuceeMeHmHbLL UHOUKAMOP, OUCNHiel
DKK-muna, KHONKU — He MeHee Sutm, nomenyuomempol
— He menee Jwm, UHGPAKPACHBIIL 0aMYUK - He MeHee
Swm, yiompasgyKoeou 0amuux - He meHee Jum,
Oamuux memnepamypul - He menee lwm, 0amyux
oceewennocmu - He menee lum, mooyne Bluetooth —
He menee 1wm, Mmooy HK-npuemnuxa — He MeHee
[wm, mooyne UK-nepedamuuxa 6 8ude KHONOUHO20
mynoma ynpaenenusi — luim, akkymynamop — ve meHee
[wm, 3apsioHoe ycmpoticmeo — ve menee lwm. B
cocmae Habopa 00dCceH BX00UMb MYIbMUOAMYUK OJis
UsMepeHUss meMnepamypul U G1ANCHOCHU
oKpydrcalouyeli cpedvl — He MeHee lwm.
IMyremudamuux 0oxcer 0061a0amo 6CMpoOeHHbIM
WMUKPOKOHmMPOATEpOM (MAKMOBAsL YACMOmA - He
wmenee 16 MI'y, wuna oannvix — ne menee 8 Koaiim),
unmepgeticamu 05t NOOKIOYEeHUS. K GHEUHUM
yempoucmeam: yughposvle u aHanozoevie nopmel, 1-
wire TTL, pazvem muna RJ. B cocmaeé nabopa
001CEH 8X00UMb KOMAAEKM YHUBEPCANbHBIX
BLIUUCTUMENLHBIX MOOYIIEl, NPe0CmAaBIAIuUX coO01
6az08y10 naamy, niamy pacuiuperus 01 cemesoeo
63aUMOOelicm8us U NAamy NOOKIIOYEHUSL CUTI0BOU
Hazpysku. Bxoodsuue 6 komnaexm ycmpoticmea
00.191CHbl 00100aMb 00HOBPEMEHHOU
KOHCMPYKIMUBHOU, d1eKMPU1ecKoll, annapamuou u
NpOCPAMMHOLU COBMECMUMOCIBIO OpY2 C OPY2OM.
ibazosas niama yHueepcaibHO20 8bIHUCTIUMENbHO2O0
MO0y 00NIAHCHA NPedCmasisimy cooou
npocpammupyemvlii Konmpoinep 6 cpeoe Arduino IDE
WU AHATIOSUYHBIX CBODOOHO PACHPOCMPAHAEMBIX
cpedax paspabomxu. bazosas niama oonsxcna
0b1a0ame gcmpoeHHbIMU unmepgeticamu Ois
noOKIIOUEHUS YUPDPOBBIX U AHANO20BLIX YCIPOUCTS,
ecmpoennvimu unmepgeticamu USB, UART, I12C, SPI,
1-wire TTL, Bluetooth, WiFi. [Inama pacuupenus
0oaocHa obecnedusams 803MOHNCHOCMb NOOKIIOYeHUs
VHUBEPCANbHO20 8bIYUCIUMENIbHO20 MOOYIA K Cemu
nocpedcmeom unmepghetica Ethernet. Ilnama
pacwuperus dondicha obradams nopmamu 6600d-
661600a 0/151 ROOKIHOUEHUST YUPDPOBLIX U AHALO20BbIX
vempoticmea, unmepgetic SPI u 603modcnocmoio
nookmouenus sHewHell kapmol navamu. Iliama
pacwuperus 01 nOOKIOYUEHUs. CUNOBOU HAZPY3KU
Dondicna obecneuusams 803MONCHOCHb NPIMO20
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MOOKIIOUeHUS! 6HEeUIHEel CULOBOUL HAZPY3KU, d MAKICe
peaynupyemoil Haepysku nocpeocmeom PWM
unmepgeiica. B cocmas nabopa oonicen 6xooumso
mpoepammupyemviii KOHmpoep, obecneuusaouutl
B03MOJICHOCTL OCYWeCMEIsMb pa3pabomKy
MpocpaMmMHO20 KOO, UCHONb3YSL UHCIMPYMEHMAaPULl
cped paspabomku Arduino IDE u Mongoose OS u
l1301K06 npocpammuposanuss C\C++, JavaScript.

I Ipoepammupyemblii KOHMPOJLIEP OONXHCEH 00IA0AMD
nopmamu 013 NOOKIIOUEHUs. YUPDPOBLIX U AHALO208bIX
yempoticme, 6CmpoeHHbIMU NPOSDAMMUPY eMbIMU
KHONKAMU U SJIeKIMPOMEXAHUYECKUMU MOOYIAMU OISl
opeanuzayuu cucmemvl pyuHO20 ynpasieHus,
BCTNPOEHHBIMU NPOSPAMMUPYEMBIMU CEEMOOUOOAMU
07151 UHOUKAYUY PabOHe20 pelcuMa, 6CIMpPOeHHbIMU
unmepdgpeticamu USB, USART, I12C, SPI, 1-wire TTL,
ISP, Ethernet, Bluetooth, WiFi. B cocmas nabopa
00191CeH 8X00UMb MOOYIb MEXHUYECKO20 3DEHUSL ,
npeocmasgnsowull coboil GblUUCTUMENbHOE
yempoticmeo co 6CmpoenHbiM MUKPONPOYECCOPOM
(xon1-60 A0ep - He menee 4um, uacmoma A0pa He
menee 1.2 I'Ty, o6wem O3Y - ne menee 512M6, 06vem
ecmpoentol namamu - He menee 810),
UHMeSPUPOBAHHOT KAMEPOU (MAKCUMATbHOE
paspeutenue 6U0eoNomoKa, nepedasaemo2o no
unmepgeticy USB - ne menee 2592x1944 e0.) u
onmuueckou cucmemou. Mooyne mexuuueckozo
Bpenus 0ondceH 001a0amy COBMECMUMOCMbIO C
PA3TULHBLMU POSPAMMUPYEMBIMU KOHMPOTIEPAMU C
nomowsio unmepgpeiicos - 1-wire TTL, UART, 12C,
ISPI, Ethernet. MoOyib mexnuuecko2o 3peHusi 00aiCeH
0becneuusamo GbINOIHEHUE CEX UIMEPEeHUTL U
6bIUUCTIEHULL NOCPeOCBOM COOCHBEHHBIX
BLIUUCTUMENBHBIX 803MONCHOCMET 6CMPOECHHO20
wmuxponpoyeccopa. Mooyib mexHuueck020 3peHust
Dondicen 0b1adams 803MOACHOCHbIO KOMMYHUKAYUU C
AHANOCUYHBIMU MOOYISAMU NOCPEOCMBOM UUHBL HA
baze nocredosamenvhoco unmepgetica ¢ yeivio
Oanvreliueli nepedadu pe3yibmamos usmepeHul
epYnnbl MOOYIE HA YRPAGISIouee 8bl4UCTUMENIbHOE
ycempoticmeo, nooxknoyennoe K 0anHou wune. Mooy
Imexnuuecrko2o 3penusi Qoacer 0becne usans
HACMPOUKU PENCUMOE PAOOMbL - HACMPOUKY
brcnozuyuu, baranca 6en020, YeMoOPA3HOCMHbIX
cocmagnsaowux, nIowaou 0oHapyIcusaemot 0oiacmu
U300padicenus, OKpy2Locmu 0OHAPYIHCUBAEMOT
0OaCcmU U306PAdICEHUs, NONIOJCEHUE
0OHapycusaemvix obracmel OMHOCUMETbHO OpYe
Opyea, MmawunHoe obyuerue napamempos HetpOHHbIX
cemetl 0151 0OHapydiceHus 06veKmos, popmy u
BakoOuposanHvie 3HAUeHUsL OOHAPYIHCUBAEMBIX
Wmapkepos muna Aruco, pazmepvl 0OHAPYIHCUBAEMBIX
OKpYIHCHOCTEl, KAOPAMO8 U MPEY2OTbHUKOS,
napamempos KOHMpPACMHOCHU, PAZMEPO8, KPUBUZHDL U
nosodcenus pacnosnaeaemvlx aunui. Habop oonocen
0becneuugams 603MONCHOCHb PA3PaAdOMKU MOOELU
WmobunvHoeo poboma, ynpasisiemou 8 FPV-pescume
nocpedcmeom npoepammHoco obecneyerus Ois

NePCOHANbHO2CO KoMnvromepd U MOOUNILHBIX




No HaumenoBanue Kparkue npuMepHbIe TEXHHYECKHE Exunnna
n/n| o6opyaoBanus (PBIIO) xapakrepuctuku (PBIIO) H3MepeHust
vempoticme na 6asze OC Android unu 10S,
0becneuusaIoneco 03MONCHOCG YNPAGLEHUS
MOOUILHBIM POOOMOM U 6CHIPOEHHBIM
WManunyissmopom nocpedcmeom spapuieckozo
unmepgeiica, SKIOUAIOWUM 6 ce051 HAbOp KHONOK U
nepexmouameneti, Oxcoticmux, 061acme Ost
omobpancenus suoeo. Habop donsicen obecneuusamo
603MONCHOCTb U3YUEHUSL OCHO8 PA3PABOMKU
NPOSPAMMHBIX U ANNAPAMHBIX KOMNIEKCO8
UHOICEHepHbIX cucmeMm, peulenutl 8 cgpepe ""Hnmeprem
seweit"", a maxawce pewrenuil 8 ooracmu
pobomomexHuKuy, UCKYCCmMEeHHO20 UHMEeLIeKma U
Wawunnozo obyyenus. B cocmag nabopa 001x#cHo
6X00UMb NOCOOUE NO UZYUEHUIO OCHOB INEKIMPOHUKU U
cxemomexnuxu, pewienutl 6 cpepe ""HUnmeprnem
seweti"", pazpabomixu u NPOMOMUNUPOBAHUIO
Wooeneit pobomos. B cocmas Habopa 001x4cHO
6X00UMb NOCOOUE NO U3YYEHUIO OCHOB8 PA3PAOOMKU
cucmem mexHuuecKko20 3penust U JNeMeHNO08
UCKyCcCcmeenHo20 unmenilekma.

Obpazosamenvrulii HAOOP 00HCeH ObIMb
npeonasnauen OJis U3yueHust MEXAHUKU, MeXAmpPOHUKU
u pooomomexnuxu. ObpazoeamenvHulii HAOOP
mpedHasHauen 01 paspabomu nPopamMMUpyemvix
MoOeneil MexampoHHbIX CUcCmem U MOOULbHbIX
pob0OmMOo8, OCHAWEHHBIX PA3TUYHBIMU
WMAHUNYIAYUOHHBIMU U 3AX6ATNHBIMU YCIMPOUCMBAMU.
1B cocmas Habopa 0019#CHO 86X00UMb: KOMNLEKM
KOHCMPYKMUGHBIX DIEMEHIO08 U3 MEMAIA, KOMNILEKM
KpENnéxCHbIX DIeMEHMO8, KOMIAEKM 0151 cCOOpKU
Baxeammnozo ycmpoiicmea — ne menee 1 wm., Koneca c
npopesunenHbiM 00000M — He MeHee 2 uwim., Koecd
6CEHANPABIEHHO20 OBUIICEHUS -He MeHee 2 wim.,
MPUEOO NOCMOSHHO20 MOKA C UHMESPUPOSAHHO
cucmemotl ynpasiienust, obecneuusaioweli 0opammyio
C6513b NONIOJICEHUIO, CKOPOCMU U HAZPY3Ke - He MeHee 4
wm., OamuuK JUHUU - He meHee 3 wm., Oamuux
paccmosnus — ne menee 1 wim., akKymyisimopHas
bamapest — e menee 1 wm., 3apsonoe YyCmpoucmeo —
ne menee 1 wm. B cocmae nabopa 00ndicer 6Xxo0umso wm 3.00
npoepammupyemolil KOHmpoJiep, obecneuudaruull
603MOICHOCTL OCYWeCMEIsAMb pa3pabomKy
npocpamMmHo20 K00d, UCNONb3YSL UHCIPYMEHMAaPULL
cpeo paspabomku Arduino IDE. [Ipoepammupyemviii
KoHmpoep doicer 0becnewusans annapammyio u
NPOSPAMMHYIO COBMECTUMOCTb C DNIeMEHMHOU 6a301,
exo0syell 6 cocmag nabopa. [Ipoepammupyemviii
KOHmpoanep 00%cer codepaicams credyruue
unmepeiicol: yugpposvie u aHar0208vle NOPMbL — HE
wenee 50um, USB, USART, I12C, SPI, ISP, Bluetooth,
WiFi. IIpoepammupyemvlii KOHMPOLEP OONIHCEH
cooepoicams unmepghetic (07151 NOOKIOUEHUS NPUBODO8
U 0amuuKoe pobomomexHu4ecko2o Habopa),
pearuzosannvili na 6aze wunvt RS-485 — ne menee

[ 2wim. [Ipoepammupyemulii KOHMPOLEP OONHCEH
codeparcamy cuno8ou nopm 0Jisi NOOKIHOYEHUS.

GHeW el Hazpy3KU Ul MOMOpoe — He MeHee 2um. B
cocmae Habopa 00iceH 8X00umMb MOOYlb
Imexnuuecko2o 3penusi — ne menee luum. Mooy
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Imexnuuecko2o 3penusi 0oadcen obecneuusams
B03MONCHOCTD KOMMYHUKAYUU C AHATOSUYHBIMU
WMOOYIAMU ROCPEOCMBOM WUHbL HA 6a3e
nocnedosamenvro2o unmepetica ¢ yewo
OanvHeliutell nepedayu pe3yibmanmos usmepeHuil
epynnel MOOYIel HA YRPAGISIouee 8bI4UCTUMENIbHOE
yempoticmeo, nookmouennoe Kk 0annou wiune. Mooyne
Imexnuuecko2o 3penusi Qoaicer 0becne usans
603MOANCHOCTL OCYWeCMEISING HACMPOUKY MOOYIs
MexXHUUecKo20 3penust - HACMPOUKY IKCNO3UYUL,
bananca 6eno2o, Y8EMOPA3HOCMHBIX COCMAGTSIOUUX,
niowadu oonapyicugaemotl ooacmu U300paxcenus,
oxpyenocmu o6Hapyscueaemotl obnacmu
u300pasicenus, noaoAHceHue 0OHAPYIHCUBAEMBIX
obnacmett omnocumenvro opye opyea. Mooy
mexHuuecko2o 3penus 0oaicer 0becne usams
603MOICHOCTD HACMPOUKU HA OOHOBPEMEHHOE
oOHapyacenue ne menee 10 pasnuuHbIxX 0OUHOUHBIX
00vexmos 6 cekmope 0630pa, 1bo He meHee 5
cocmagnbix 06beKmos, COCMOosux U3 He metee 3
paziuunbix epapuyeckux npumumugos. Mooy
mexHuyeckoeo 3perus 00xicer 001adams
ecmpoennvimu unmepgheticamu — USB, UART, 1-wire
TTL, I2C, SPI 055 KOMMYHUKAYUU CO BHEWHUMU
mooxIoUaeMbiMu YCmMpoucmeamu.

Obpaszosamenviblil
KOHCIPYKMOpP ¢

KOMNIEKMOM Oam4uKos

Obpazosamenvhulil HAOOP 00CeH ObIMb
mpeonasnaven 0 u3yueHuss OCHO8 paspabomKu
mpozpammupyemuix mooeneti agmoHOMHBIX MOOUTLHBIX
pobomos. B cocmas Habopa 00IHCHO 6X00UMb:
KOMNIIEKM KOHCMPYKIMUGHBIX DNIEMEHNO8 U3
naacmuka, uncmpymenm 0Jist pabomul ¢ KPEenedCHbIMU
KoMnoHeHmamu, cepgonpusoo ¢ CMpoOeHHOU
cucmemoti ynpaenenusi, obecneuugaroueli 00pamHuyo
C68513b NONIOJICEHUIO, CKOPOCMU U Ha2py3Ke - He MeHee 4
wim., nynvm ynpasienus — e menee lwm, oamuux
Kacanus — He meHee 1 wim., damyuk yeema — He MeHee
[ wm, 0amyux maKkmuibHO-CEHCOPHDBLIL CO
c6emoouoOHbIM MOOyiem — He Menee 1 wm., kamepa ¢
B03MOXHCHOCIBIO OOHOBPEMEHHO20 ONpedeneHUs
HecKonbKUX ygemos — ne menee 1 wim.,
laxkymynsimopuas bamapes — ne menee 1 wm. B
cocmas nabopa 0ondicer 8x00ums
pobomomexnuueckuti KOHMpoiep — He menee luim.
IPob6omomexnuueckuti KOHMpoiep 00xceH 061adams
ecmpoennvim yeemuvim KK sKpanom u 6cmpoenHvim
uHepyuoHHbIM damuukom. Pobomomexuuueckuii
Kormpoanep dondcen umems He menee 12 nopmoe Ons
MOOKIIOYeHUsl BHEWHUX YCMPOUCME U Nopm OJis
ycmanoeku kapmul namsimu. B cocmae nabopa
00.191CeH BXOOUMb NPOSPAMMUPYEMbLL KOHMPOJLIED —
e menee 1 wm. Ilpoepammupyemviii KOHmMpoiLep
00191Ccen npedcmassims coboll yCmpoucmeso,
0becneuusaroujee 603MOHCHOCHb OCYUECMBIAMb
pazpabomky npocpamMmHo2o Kood, UCnOIb3ysi
uncmpymenmapuii cpeo paspabomxu Arduino IDE.

[ Ipoepammupyempiil KOHMPOLIED OOANCEH
0becneuugamv annapamuyro u npocPaAMMHYHO
cosmecmumocms ¢ dneMeHmMHoOU 6aA30MU, 6X005ulell 6

cocmas nabopa. Ilpocpammupyemviii KOHmpoiep
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DoaotceH cooeparcams credyioujue uHmepghelcol:
yugposvie u ananoeoewvie nopmel — ne menee 50um,
USB, USART, 12C, SPI, ISP, Bluetooth, WiFi.

[ Ipoepammupyembviti KOHMpPoLLEP OONACEH
codeparcamv unmepgheic 05 NOOKIIOYUEHUsL NPUBOOOE
U 0amuyuKos pobomomexHuuecKo2o Habopa— He menee
12 wm.

IHanmeHoBaHue pa3aena:
" T eXHOIOTMYEeCKIHA
mpo¢mrs. BO"

Cnexmpoghomomemp

I Ipeonasnauen 018 onpedeneHus ONMu4ecKotl
naomHOCMU, KOIDPUYUeHmos nponycKanus u
KOHYeHmpayuu pasHooOPA3HLIX pacmeopos

1.00

Anarumuueckue gecol

[ Ipeona3sHaueHbl Ok MOYHBIX USMEPEHULl MACCHI,
10360.1A10M KOHMPOAUPOBAMb U3SMEHEHUS MACCHI C
mounocmoio 0,1 me.

1.00

Yueono-
UCCIe008amMenbCKasl
lnabopamopus buocueHanos
U HeUPOMExXHOI02Ul

B cocmas éxooam: Cencop Tun 1 He menee I wm.,
0becneuugaem 803MONCHOCMb PESUCIPAYUU CUSHALA
DAeKMpuUYecKol aKkmusHOCMY MbluLY
(2nexkmpomuocpammot, IMI'). Pecucmpayus dondicua
oCyujecmeansaemcsa HeUH8a3u8Ho, CyXuUMu
baexmpooamu. Bozmooicnocmuio kpennenus K pyke
ue06eKa, YMo OOJIHCHO 0ABAMb 803MOHNCHOCHb
peaucmpuposams 21eKMpUYECKYI0 aKMU8HOCMU
Wbluiybl 6 0bnacmu, Ha0 KOMOPOU pacnonazaencs
Kkpennenue. Ilpu nanpsadjceHuu moluiysl OOIHCHA ObIMD
0becneuena 803MONCHOCHb HAOMOOEHUS NYYHOCTNU
cuenana (m.e. npucymcemeue IMI'), npu paccrabrenuu
wmoliuysl - ee omcymemaue. Cencop Tun 2 ne menee 1
wim., obecneuusaem 603MOACHOCHb PeSUCMPAYUU
cuenana pomonnemuzmoepammol (PIII) onmuueckum
nymem, 3a cuem usMeHeHUs: OMpPAHCEHHO20 OMm
KPOBEHOCHBIX COCYO08 c8ema, 00beM KOMOPbIX
UsMeHaemcs noo 8030eliCmauem nybCo8OlL 80IHbL.
Cencop Oonoicer 6bimb 0becneyen 803MONCHOCHIbIO
Kpennenusi k nooyweuxe naivya yenogexka. Cencop
Tun 3 ne menee 1 wim., obecneuugaem 603MOHCHOCID:
pecucmpayuu cuenana snekmpoxapouozpammul (OKT)
He uneasuguvim cnocobom; pesucmpayuu I, I u 111
omaeedernutl;, NOOKIIOUEHUS. INEKMPOO08 K CEHCOPY C
NOMOUBIO COEOUHUMENLHBIX NPOBOO0E,
obopyoosannvix TouchProof pazvemamu. Cencop Tun
4 ne menee 1 wim. obecneuugaem 603MOHCHOCIb!
pecucmpayuu CUSHANA KOHCHO-2ANbBAHUYECKOU
peaxyuu (KI'P), pecucmpayus komopozo
ocyuecmensiemesi Ha NOCMOSAHHOM MOKe;
noOKIIOUeHUs K mey Yelo8eKa ¢ HOMOWbIO CYXUX
D1eKmp0008, NOOKIIOYEHUE KOMOPBIX K CEHCOPY
ocywecmensemces ¢ nomowwio TouchProof paszvemos.
Cencop Tun 5 ne menee 1 wim., obecneuugaem
603MOJCHOCIb: PeSUCMpayuy CUSHANLA
brekmpuyeckoii akmusrnocmu mosea (33I) ¢
MOMOWBIO CYXUX HEUHBAZUBHBIX INEKMPOO08;
peaucmpayuu S1eKmpuieckoli akmueHOCMY pa3HbIX
0o7etl Mo32a; NOOKTIOYEHUS DTIEKMPOOO8 K CEHCOPY C
NOMOUYBIO COCOUHUMENLHBIX NPOBOO0E,
0bopyodosanusix TouchProof pazvemamu, 3axpenieHus
baeKkmpo0oe Ha nogepxrnocmu 20106vi. Cencop Tun 6

He menee 1 wm., obecneyusaem 603MONCHOCD.
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pecucmpayuu cuenana korebanus 2pyoHoOU KiemKu
(Cencop Ovixanusi);, onpedeneHus 4acmomaol ObIXAHUSL.
Yempoticmeo 0nst coopa danmnbix om ceHcopos u
nepedauu Ha nepcoHATbHLIN KOMRbIOMED
0becneuusaem o3mMoNCHOCMb cOOPA OAHHBIX OM
MOOKIIOUEHHBIX K HEMY CEHCOPO8 U OMNPABKY
noryuennvix oannvix Ha I1K. Ilooxknioyenue
yenmpanorno2o mooyis k I1IK ¢ nomowwro USB-rabens.
L {enmpanbhwiti MOOyb umeem e menee 1 wm, :
eanveanuyeckyro uzoaayuio om IIK. [Jenmpanvusiii
Mo0dyIb 0becneuusaem 03MONCHOCHLL
0OOHOBPEMEHHO020 NOOKIIOYUeHUs 8N1OMb 00 4
cencopos. Kaswcowitl uz 6x0006 Llenmpanvho2o mooyns
UMeem 2anb8AHUYECKYIO U30AYUIO (0becneuenue
IMEINCKAHATLHOU 2A1b8AHUYECKOU US0NAYUL).
ITooxniouenue cencopos k Llenmpanvrnomy mooywo
oCyWecmanaemcs ¢ NOMOWbI0 CREYUATUIUPOBAHHBIX
pazvemos muna LEMO, obecneuusaioujux
MPABUILHOCIb NOOKIIOYEHUS. PA3LEMA U CHUICAIOUSUX
pUCK cryuatino2o Kacanus pazvemos
IMmoxonpogodsiux yacmetl, a maxoice
0becneuusaIOWUX 3aUUMmy Om HeCAHKYUOHUPOBAHHO20
nOOKIIOUEHUSI K NPOU3BOTILHBLM YCIPOUCMEAM.
Mooyne «Knonkay» ne menee 1 wm., obecneyusaem
B03MOICHOCTb. PAZMEMKU PE2UCTPUPYEMBIX CUSHANIO8
U ommeyams He Menee 3-X PA3IUYHbIX Kame2opuu
cocmosanuil. Ycmpotiicmeo, 6xodsauee 6 cocmas
liabopamopuu, 00IACHO 0becneuUusams 603MOICHOCTb
e2UCMpayuu apmepuairbHo20 0a8ieHUs.

HaunmenoBanue HanpasJjeHusi: ""Odopydosanue 0151 00noaHumebHboIX HanpasieHuu'"

IHanmeHoBaHue pa3aena:
" XariTek"

ITnacmuxk ons 30 newamu

Tun nnacmuxa: PLA, monwuna numu: ne menee 1,75
v

78.00

30 npurnmep yueOHbIl

Tun npunmepa: FDM, FFF, mamepuan (ocHoerotl):
IPLA, konuuecmeo neuamaroujux 201080K. He MeHee 2,
pabouuii cmon: ¢ nodoepesom, pabouas obracme
(XYZ): om 180%x180%180 mm, maxcumanvhas
ckopocmb neuamu. He meree 150 mm/cex,
WMunuManbHas moawuna cios: ne oonee 20 mxm,
Baxpwvimwlil KOpnyc: Hanudue, OXaaxicoenue 30Hvl
neuamu. Hamuuue

3.00

30 npunmep
npogheccuonanvubiil

Tun npunmepa: FDM, FFF, mamepuan (0cHo6HOlL):
IPLA, konuuecmeo neyamarowux 201060K: He menee 1,
pabouuii cmon: ¢ nodoepesom, pabouas obracme
(XYZ): om 300%300%400 mm, maxcumanvhas
ckopocmb neuamu. He meree 150 mm/cex,
WuHUManbHAsL monwuHa ciosi: He bonee 20 MK,
Bakpvimwlil KOPNYC: HATUYUE, OXIANCOCHUE 30Hb
nevamu: Hanuyue

1.00

DpezepHulll CMAHOK
yueOHbLL

\Hasnauenue: 06pabomxa MoOeibHbIX 80CKO8,
nacmukog, Opegecutvl mun: (pe3ephvili CMAHOK ¢
Y1V, konuuecmeo oceii: He menee mpex (XYZ),
WMakcumanvbHoe Koauuecmeo obopomos 6 MuHymy: me
menee 7000

1.00

Habop ¢pes

IKonuuecmeso ¢hpes: ne menee 10 wm.

1.00

Dpezepruiii cmanok ¢ Y1V
yuebHblL 601bULOT C

\Hasnauenue: 00pabomxa mMoOeibHuIX 0CKO8,
nIACmMUK08, OpesecUHbvl, YEEMHbIX MEMALLI08 MUN.:

npuHadﬂeofCHocm}mu

pesepuviii cmanox ¢ 9I1Y, xoauvecmeso oceil. ne

1.00




=

HaumenoBanue
obopynoBanus (PBIIO)

Kpatkue npuMepHble TeEXHUYECKHE
xapakrepuctuku (PBIIO)

Eannnna

H3MepeHus

IKoJ1HuecTBO

Wwenee mpex (XYZ), makcumanvroe Koauuecmso
0b6opomoeg 6 munymy: He meree 15000,
aemomamuyeckas cmMeHa UHCMpPYMeHma: Hanudue

Mnozogynxyuonanvras
cmanyust 0ns

U npomomunupoeanus

\mexanuueckoil 0bpabomku

Yuebnas mooynvnas cmanyus 0ondicha obecneuueams
BO3MOICHOCIb U3YYEHUS HE MeHee mpex MexXHON02Ul
npouszeoocmea uzdenuil u 06paboOmMKU Mamepuailos, da
makoice NPOMOMUNUPOBanus usoeauil. Yueonas
WOOYIbHASL CMAHYUS OOJIHCHA UMeMb CeOVIouull
cocmag u xapakmepucmuxu. Mamepuan
Koncmpykyuu: anomunui Koauuecmso
Hanpasiarowux. ne menee 4 wm. Habop
unmepdgeiicos: - Ethernet, ne menee 1 wm. - USB, ne
wmenee 2 wm. - MicroSD: nanuuue. - Mooy
becnpogoonotl ceasu Wi-Fi: nanuuue. Ilanens
ynpasnenus ¢ akpanom: nanuuue Tun ynpaenenus
bxpana: cencopnoe Tun sxpana: LCD-nanens
[{eemnocmb sxkpana: yeemnou [uazonans skpaua: ne
wmenee 3,5 owiuma [Inamgpopma nodoepesaemas:
nanuuue Inamgopma onsa 3D-newamu maenumnas
eubkas: Haruyue Cosmecmumocms niamgopmol 05
3D-nevamu ¢ nnamgopmoui nooozpesaemoii: Haruyue
Cmennvlii Modyav 3D-nevamu: nanuyue Texnonozus
3D-nevamu: FDM unu FFF JJuamemp conaa: ne
wmenee 0,4 mm Makcumanvnas memnepamypa nazpesa
conna: ne menee 250 °C Maxcumanvuas
memnepamypa nazpesa nooozpesaemoti naam@popmol:
e menee 80 °C MunumanbHas moawuna cios. He
oonee 50 mxm Maxcumanvhas monyuna cioa: He
wmenee 300 mxm Cxopocmv 3D-newamu: ne menee 100
mm/c Maxcumansuuvlil pasmep u320masnueaemoi
wmooenu: ne menee 200x210x200 mm
lloooepoicusaemvie mamepuanvt 0nsi 3D-neuamu:
PLA-, PETG-, TPU-, ABS-, PC-, Flex-nracmux
V[uamemp numu niacmuxa: ve 6oaee 1,75 mm Cencop
0OHapycenuss numu niacmuxa. Hanuvue QyHKyus
lasmomamuyeckou kanoposku: Haruyue CMeHHbLI
lnazepuviil MoOyas: Haruuue Mownocmo nasepa: He
Wenee 1,6 Bm @ynxyus 1a3epHoco epasuposanus:
Hanuuue OynKyus 1azepHoul pesku: Haudue Pazmepol
paboue oonacmu: ne menee 200x200 mm
llo0oepoicusaemvie mamepuanvl: 6ymaza, KApmoH,
0epeso, niacmux, koxca CMeHHblll MOOYIb
ppezeposanus ¢ YIIY: nanuuue Makcumanvuas
ckopocmb 8pawgenus winundens: He menee 8000
00/mun Makcumanvhslill Ouamemp 3axcuma NAmMpoHa:
ne menee 4 mm @Ppesa: nanuuue Oyukyus
MIOCKOCHO20 U 00BeMHO20 (Ppe3eposanust: Haruuue
lloo0epoicueaemvle mamepuanvl: 0epego, MeKCmoaum,
nracmuk Koocyx sawummubiii: naruyue Ouku
Bawumuvie ¢ YO-purompom: naruvue Aoanmep
numanus: naruuue Komniexm sanacnvix
DYHKYUOHANLHBIX DNEMEHMOS. HANUYUEe

1.00

IHanmeHoBaHue pa3iena:
"DnexTposHepreTuka’

IHanmeHoBaHue pazena:
"T'"EO-ADPO"

[ TupoxoyeonbHblil
obvexmus "duwan”

O6vexmus 01 CoéMKU cheputeckux NaHopam

2.00

Bepranvruiii

Domoannapam a5 cbéMKU chepuyeckus NAHOPaM,

5.00




=

HaumenoBanue
obopynoBanus (PBIIO)

Kpatkue npuMepHble TeEXHUYECKHE
xapakrepuctuku (PBIIO)

Eannnna
H3MepeHust

IKoJ1HuecTBO

bomoannapam +
0bvexmus

HazeMHOU (pomocpammempuu U NpeOMemHoU CbEMKU

HaHOpaMHG}Z 20J106Ka

I lanopammas 20106Ka 015t CoEMKU Chepuyeckux
nanopam

2.00

[ [Imamuse co cghepuueckoti
eono6xkoll

[ [Imamue ons pomoannapamypoi

2.00

Tonuzon ons BITJIA

Cemuamoe ocpasicoenue 30Hvl noiemos 3x3x3 mempa

1.00

Yyebuas nemarowas
pobomomexnuueckas
cucmema ¢ CV kamepoul

Dopm-Gakmop. yempoucmeo unu Habop 015 cOopKu,
Kanan cea3u ynpasieHus cucmemol: Hamuiue,
KOJLIeKMOpHble MOMOPbL: HANUYUe, NOJemHbll
KOHmMpoanep ¢ 603MOIHCHOCIBIO NPOZPAMMUPOBAHUSA:
Hanuuue, NO00EPIHCKA ONMUYECKOU CUCeMbl
Hasueayuu 8 nomewjeHuu: namyue, Mmooyis Wi-Fi
BUOeOKaMepbl: HaluYUe, Kamepa OnmuiecKo2o
nomoxka. Hanuuue, nepezapaicaemas
aKKyMynamopHas bamapes : Haiudue, NPOSPAMMHOE
mpunodcenue O NPOSPAMMUPOBAHUSL U YNPAGIEHUSL, 8
Imom uucne 0 cMapmeponos, QyHKyus
MpozpamMmuposanus HeCKOIbKUX 1emarouux pobomos
Ha oonom ycmpoticmee: Hanuuue Mampuunulii
UHOUKAMOP ¢ MOOYAEM OAMUUKA PACCIMOSAHUS C
KpacHvimu u cunumu ceéemoouodamu 8x8 — I wm.
IMukpokoumposiep: 08yxba0epHblli ¢ OMKPbIMbIM
KoOoom Pacwupenue: 14-konmakmuulii nopm
pacwupenus (I2C, UART, SPI, GPIO, PWM,
ucmounux numanus) Macca ne 6onee 90 ep
Maxcumanvroe nonemmuoe epems.: He menee 13 MuHym

20.00

UTiobumenvckas Mobuibhas
603@ymHa}Z cucmema c
IBO3MOMNCHOCMbBIO
BU3YATIbHO2O0 YNpAaelerusl
om nepeoco auya

UIrobumenvckas MoOUIbHAS 8030YUIHAS cUCmMeMa Os
nposederss aspohomocvEMKI MECHMHOCTU U
0MOoenbHbIX 00BbEKMO8 Dopm-
paxmop: ycmpoucmeo uiu Habop 015 COOPKU, KAHAL
C8A3U YNPAsAeHUs CUCeMOlL: Hanuyue,
WMakcumanobras oanbHocms nepeoayi OAHHbIX. He
menee 2 kM, OecKonIeKmopHble MOMOpPbL. HATUYUE,
no1emHbvlll KOHMpOJLLep. Haaudue, noooepi’cKa
OnMUYEeCcKoll cucmembvl HABU2AYULU 8 NOMEUJCHULL:
Hanuuue, MoOyIb homo/8udeokamepsl paspeuieHuem
He menee 4K: Hanuuue, MoOyIb Hagueayuu
GPS/ITIOHACC: nanuuue, nynom ynpagnenus.
Hanuuue, akKymyasmopHas bamapes ¢ 3apsaoHbIM
yempoucmeom - Hanudue npocpammHoe NPUNOdHCeHUe
0J151 NPOSPAMMUPOBAHUSA U YNPABNEHUS, 8 MOM YUCTE
0151 cmapmeponos: nanuuue Maxc. paccmosnnue
nonema ne menee 18 km Emxocmu
axkkymynamopa ne mernee 3500 mAu  Macca ne
boree 570 2

4.00

IHanmeHoBaHue paziena:
"HAHO"

HanmenoBanue pasena:
"O6mmee obopymoBanue"




