MHUHUCTEPCTBO OBPA3OBAHUA
KAJIMHUHT PAJACKOH OBJIACTH

IMIPUKA3
«9 » W 2023 rona Ne /fpf/z

I'. Kanununrpazn

OO0 yrBep:kaeHHH HHPPACTPYKTYPHOIO JINCTA /ISl OCHAIeHHsI 000pyA0BaHHEM,
PAacCXOAHbLIMH MaTEPHAIAMH, CPeACTBAMH 00y4eHHsI H BOCMHTAHHUS IeTCKOI0
Texnonapka «KBantopuym» Ha 6a3e o6ueo0pa3oBaTe/ibHbIX OPraHH3alMi B paMKax
pernoHajabHOro npoekra «CoBpeMeHHasi HIK0J12» HAIHOHAJILHOIO MPOEKTa
«O6pazoBanue» B Kanunnarpaackoii obnacru B 2024 roay

B nensx peanusaumu Ha Teppuropud KanuHuHrpajackoi obnactu denepanbHOro
M perHOHATBHOrO MpoekToB «CoBpeMeHHas  IIKOJa»  HAHOHAJIBHOIO  IPOEKTa
«O6pa3oBanre», B COOTBETCTBUM C TpUKa3oM MuHucTepcTBa  00pasoBaHMs
Kanuuuarpaackoi oomactu ot 16.11.2023 Ne 1638/1 «O6 yTBepKACHHH KOMILIEKCA MED
(1OpOXHON KapThl) MO CO3JaHUIO M (GYHKIHOHHUPOBAHUIO JETCKHX TEXHOIAPKOB
«KBanTopuym» Ha 0a3ze 00meoOpa3oBaTelbHBIX OpraHM3allUi (enepaabHOro IpPOeKTa
«CoBpeMeHHass  IIKOJa»  HalWOHalIbHOro mpoekta «OOpa3oBaHHe», IMMHCBMOM
dbenepanibHOro rocy1apCTBEHHOr0 aBTOHOMHOTO yupexaeHHus «LIeHTp MpOCBETUTENBCKHUX
MHALMATHB MuHucTepcTBa TmpocBemienus Poccuiickoit ®enepauun» ot 28.12.2023
Ne 100/2812-21 «O cooTBeTcTBHM MHGPACTPYKTYPHBIX JIUCTOB €MHON TEXHOJIOTHYECKOM
cpene HIIO» npu ka3 el Balo:

1. Vreepauts HH(PACTPYKTYPHBIH JIKMCT I OCHAlleHHs 00Oopy/0BaHHUEM,
cpefcTBaMu OOy4eHHsl W BOCIHMTAHHS NETCKHX TexHomapkoB «KBanTopmym» Ha 6aze
06111e06pa30BaTEbHBIX OPraHM3aliii B paMKax perdoHanbHoro npoekra «CoBpeMeHHas
[IKOJMa» HalMOHalIbHOro mnpoekta «O6pasoBanne» B KanuHWUHrpajackod obmactu
B 2024 romy, paclojiOXeHHBIX B ropoackoM okpyre «lopox Kanununrpan» na 6ase
MYHHUIIMIIATBHOTO  aBTOHOMHOro  00meoOpa3oBaTeNbHOrO  YYpeXIeHHs  ropoja
Kanuaunarpama cpepHedd ruMHazud  Ne 22, MYyHHIMNATBHOIO  aBTOHOMHOIO
obuieobpasoBarenbHOr0  yupexaeHnus ropoja Kanunuerpaga smmed  Ne o 23
M TOCYJapCTBEHHOI'O OrOMKETHOTO o0mieo6pa3oBaTeIbHOIO yUpeXIeHHU
KanuHMHIrpaacKOi 00macTH KageTcKoW IIKOJbI-MHTepHaT «AHApes IlepBo3BaHHOTO
Kanerckuii MOPCKO# KOPITyC» COTJIaCHO MPUJIOXKEHHIO K HACTOSIIEMY MTPHKasy.

2. KoHTpoITb 32 HCTIOJIHEHHEM HACTOSIIEro MPHKa3a OCTaBIIsIO 3a COOOH,

3. Ilpuka3 BcTynaer B CHILy CO QHS MOANMCAHUS.

Munuctp o6pa3oBaHus

KanuHuHrpaackoi obiactu C.C. Tpycenépa




[Tpunoxenue
K npuka3y MunucrepctBa oOpa3oBaHus
KanunuHrpazackoi obnactu

ot G £ Acts Ne 7605 /7

HNuppacTpyKTypHBIH JHCT
MyHHuUIHNa/IbHOE aBTOHOMHOE 001eo0pa3oBaTe/ibHOE YUpeKIeHHe
ropoaa Kannaunrpaaga rumuasus Ne 22
(MHH 3907013222, KITI1 390601001)

Ne HaumeHoBaHue KpaTkune npumMepHbie TEXHHYECKHE XapAKTEPHCTHKH Eaunuua

n/n|  o6opynosanus (PBI1O) (PBIIO) mmepeuunhﬁm"qecmo
Haumenopanue Hanpasjenns: ""EcTecTBeHHOHAay4Has HaNpaB/JIeHHOCTh'"

IHaumeHoBaHHe pa3zena:

1 ["EcrecTBEHHOHAay4HasA

HanpaBJIEHHOCTh"

"ObecneunBaeT BLINOIHEHHE 1abOPaTOPHBIX paboT M0 XHMHH
Ha YpOKax B OCHOBHOW IIKOJIe H IPOEKTHO-HCCIIEI0BATENbCKOH
neaTeNbHOCTH yuatnuxcs. KoMmmnnexrauus: becnpoBonHoi
MYJIbTHAATIHK 10 XHMHH C 3-MA BCTPOEHHBIMH JaTHHKaMH:
[TaTuuk pH ¢ quana3oHoM u3MepeHus He yxke dem ot 0 1o 14
pH JIaTuHK 3NEeKTPONpOBOAMMOCTH C AHaNa3oHaMH H3MEpPEeHH
He yxke yeM ot 0 mo 200 MxCwm; ot 0 10 2000 MxCwm; ot 0 no
20000 mxCm JlaTunk TeMmepaTyphl ¢ 1Hana3OHOM H3MEpPEeHHUA
He yxe yeM oT -20 10 +140C OtaenbHble AaTYHKH: [laTInK
onTHYecKoii IIoTHOCTH 525 HM Akceccyapsl: Kabens USB
coeIMHHUTENbHBIH 3apaaHoe YCTpoiicTBO ¢ kabenem miniUSB
IUSB Ananrep Bluetooth 4.1 Low Energy Kpatkoe pykoBOJACTBO
no sKcruTyaTauuu uugposoii naboparopun Habop
naGopaTopHoii ocHacTku [IporpammHoe obecrneueHne
MeTtonudeckue pekoMenaauny He Menee 40 pabot Hannune
YCCKOA3BIYHOTO CaiTa moanepkkn Hannuue BHACOPOIHKOB."
I%Oﬁecnequaae“r BBINOJIHEHHE IKCTIEPMMEHTOB 110 TEMaM Kypca

[l1npposas nabopaTtopus
kXnMmusy mpodunbHas 1ns
menarora

T 2.00

m3nku. Kommnexranus: BecripoBoHO#H MyIbTHIATYHK 1O
M3MKe C 6-10 BCTpOeHHsIMH AaTaukamu: Lludposoit naTink
TeMIepaTyphl ¢ AMANa30HOM H3MEpeHus He yxke YeM ot -20 10
120C [udposoii qaTuvk abCOTIOTHOTO AABNEHHMA C
nana3oHoM wimepenus He yxke dem ot 0 1o 500 kITa Jarunk
MarHHTHOTO OJIA C JIMana3oHoOM M3MepeHHA He Yxe deM oT -80
no 80 mTn JlaT4MK HanpsHKeHUA C AMAnNa3oHaMH M3MEpeHHA He
[{udposas naboparopus yake ueM ot -2 10 +2B ; ot -5 1o +5B; ot -10 10 +10B; o1 -15
«Dusuka» npodunbHas ana o +15B JlaTumk TOKa He yKe 4eM OT -1 go +1A JlaT4uuk mT 2.00
neparora lAKCeNlepOMeTp C MoKa3aTe/siMU He MeHee YeM: +2 g; +4 g; 38 g
OtaenbHble yctpoiictea: USB ocumiorpad e mMeHee 2
KkaHana, +/-10 B Axceccyapsi: Kabens USB coeuHHTENBHBII
Bapsanoe ycTpoiicTBo ¢ kabesem miniUSB USB Ananrep
Bluetooth 4.1 Low Energy KoHcTpyKTOp /Lis IPOBEAEHHA
bkcnepuMeHToB KpaTkoe pyKOBOACTBO MO 3KCILTyaTaluy
idpoBsoii taboparopun IIporpaMmuoe obecneieHue
MeTtomudeckue pekomenaauuu (40 pabor) Hannane
DYCCKOSA3BIMHOTO caiiTa no/uiepxky Hanudne BUAEOPOIHKOB. "

"O0ecneyHBaeT MPOBEIEHAE HCCIIeI0BAHHA M0
YHKLMOHHPOBAHHIO YEJIOBEYECKOTO OPraHu3Ma.
u¢posas nabopartopus mno OMIUIeKTalHA: BecrnpoBoaHOMN MyIbTHAATIHK 10 PU3HONOTHH
W3HoJIOTHH (MpOGHIILHBIHA 5-10 BCTPOEHHBIMH JaT4uKaMH: JlaTauK apTepHaITbHOTO T 1.00
POBEHB) gnenus (0...250 MM pT. cT.) JlaT4HK MyJbca ¢ JHANa3oHoM
sMepenus He yxke 4em ot 30 no 200 ya/muH JlaTunk
MIepaTypsl TeNa ¢ AUANa30HOM W3IMEPEHHUS He yikKe HeM oT




Ne
n/n

HaumeHoBaHHe
ob6opynosanus (PBITIO)

KpaTkHe npuMepHbie TEXHHYECKHE XaPAKTEPHCTHKH Eannuna [K
(PBITO) H3MepeHHs

OJIHYECTBO

+25 no +40C JlaT4MK 9acTOThI JbIXaHUA C AUANA30HOM
[i3Mepenua He yxe 9eMm oT 0 1o 100 umxnos/MuH JaTauk
[yCKOpEHHS ¢ moKasaTeaMu £2 g; +4 g; +8 g OtnenbHbie
ycTpoiictea: Jarunk OKI ¢ Auana3oHOM W3MepeHHA He Yxke
wem ot -300 o +300 MB) JlaTurk cuaoMep ¢ AHANa30HOM
p3MepeHus He yxe ueM oT O mo 40 H JlaTuuk OCBELIEHHOCTH C
IHana3’oHoM U3MepeHHs He yxke 4eMm ot 0 go 180000 sk
IAkceccyapsl: Kabens USB coennnuTensHbli 3apsnHoe
ycTpoiicTso ¢ kabenem miniUSB USB Apnantep Bluetooth 4.1
Low Energy KpaTkoe pyKOBOACTBO M0 3KCILTyaTalny
wudposoii naGoparopuu [TporpaMmmHoe obecrieuenue
MeToandeckue pekoMeHaalny He meree 20 paGor Hanuaue
PYCCKOS3BIMHOTO caiiTa noiepxku Hanuune BHieOpOITHKOB."

IMukpockon uxdpoBoii

Tun Mukpockona: 6uonorudeckui Hacanka MUKpocKona:
MoHOKyspHas Hasnauenue: nabGopaTopHsiit Meton
[acceioBaHKs: CBeTIIOoe Mone MaTepHan ONTHKH: ONTHYECKOe
cTek/I0 VBelmaeHre MUKpockona, kpat: 64 — 1280 Oxynspsr:
WF16x O6bexTuBsl: 4x, 10X, 40xs (MoANMpyXHHEHHBIH) mT
PeBonbBepHan ronoska: Ha 3 00beKkTHBa THIT MONCBETKM:
BepKaI0 WIK CBeTOaHO0A PacnonoxeHHe NOJICBETKH: BEPXHAA H
HKHAS MaTepuan kopiyca: Metajul [TpeMeTHBIH CTONHK, MM:
90 Mctounmk nuranus: 220 B/50 I'u Yucno mMeranukcenei: 1

15.00

[ludposas nabopaTopHs Mo
PKOJIOrHHA

"OGecneynBaeT NMpoBeeHHe y1eGHOro 3K0I0rHYECKOro
MOHHTOPHHIa HHCTPyMEHTaIbHBIMU MeToaMu. HaGop
MPUMEHSETCS IPH U3YHEHNH 3KOJIOTHH, OHOJIOrMH, XMMHH,
reorpaduy ¥ MPUPOIOBEICHHSA, @ TAKAKE JUIS HHIHBHIYaTbHBIX
[ACCIe10BaAHHA H HpOGKTHOﬁ OeATe]IbHOCTH LWIKOJIEHHKOB.
Kommiekrauus: becrnpoBoaHoH MyILTHAATYHK 110
HKOJIOrHYECKOMY MOHHTOPHHTY € 8-10 BCTPOEHHBIMH
naTqukamu: JlaTuMK HUTPAT-HOHOB JlaTuuK XJI0pHI-HOHOB
[latank pH ¢ 1Mana3oHOM u3MepeHns He yxe deMm ot 0 1o 14
pH JlaTank BA@KHOCTH ¢ auanasoHom usmepenns 0...100%
JTaTuMK OCBENIEHHOCTH C IMANa30HOM M3MEPEHUA HE YIKe UeM
ot 0 mo 180000 5k J[aTunk TeMnepaTyphl C 1Hana3oHOM
3MepeHns He yxke gem ot -20 1o +140C Jlardux
JIEKTPONPOBOAMMOCTH C /IHANa30HaMH H3MEPEHHA HE yXKe HeM
T 0 10 200 MkCwm; oT 0 10 2000 MkCMm; ot 0 10 20000 MKCM
TYHK TEMIIEPATYPBI OKpYKaromeH cpe/ibl ¢ AHana3oHoM
MepeHus He yxe ueM oT -20 10 +50C OtaenbHbIe NaTYHKH U
NBTHAATYHKH; JlaT4MK 3BYKa ¢ QYHKUMEH HHTErPHPOBAHUA C
Mana3’oHOM M3MepEeHHs JacToT He MeHee ueM o1 50 I'u o 8
1; JIaT4MK BIaXHOCTH MOYBBI ¢ AHANa30HOM U3MEPEHHA HE
#e yem ot 0 1o 50% JlaTuMK OKHCH yrjiepoja ¢ AHana3oHoM
mepeHus He yrke eM oT 0 1o 1000 ppm MyabTHIATYHK
NTHYECKOH MIOTHOCTH M MYTHOCTH CO BCTPOCHHBIMH
atupkamu: JlaTuuk ontudeckoit ninotHocTH 470 HM ¢
nanasoHoM uimeperus ot 0 1o 2 D JlaTuuk onTH4ecKo#
TUIOTHOCTH 525 HM ¢ IuanasoHoM m3mepenns ot 0 no 2 D
JTaTuMK ONTHYECKOMN MIOTHOCTH 630 HM C AMAMa3oHOM
w3meperust oT 0 1o 2 D JlaTunk MyTHOCTH PacTBOPOB C
manasonom wamepenus ot 0 10 200 NTU Axceccyapsi: KaGens
USB coeldHMTebHBIH (2 WT.) 3apsgHoe YCTPOHCTBO ¢ KabeneM
miniUSB USB A nanrep Bluetooth 4.1 Low Energy CrepieHb
1S 3aKperuieHus AaTYMKOB B wTatiBe KpaTkoe pyKOBOACTBO
o sxcruTyaraumu urgposoit nrabopatopun [porpaMmHoe
b6ecneuenue MeTonuyeckue pekoMeHnalmy He Menee 20 paboT
'VnakoBka Hanuune pyccKoA3bYHOTO caiiTa MoAIepXKKH,
HANTHYHE BUIEOPOJIHKOB."

mT

2.00

HaumenoBanune HanpasJjeHus: '"TexHoJIOrH4YecKan HanpaB/1eHHOCTb. POBO"




Ne HanmenoBanue
n/n| obopynosanus (PBIIO)

KpaTkue npuMepHble TEXHHYECKHE XaPAKTEPHCTHKH
(PBIIO)

Ennuuna iKon
H3MepeHus wHeeT

HauMeHoBaHHe pa3zena:
1 |"TexHomorudeckas
HanpasieHHocT. POBO"

MOJICTMPOBaHHA W
MPOMBIILIIEHHOTO JW3aiiHa

E:Gopa"rop}mﬁ KOMTITIEKC JU1s
yueHus poboToTexHukH, 3D

"Kommuiekc coctouT u3 c6opHo-pa3boproro 3D npunTepa,
pyuHoro 3D ckaHepa H MPOrpaMMHOro obecredeHus no
{botorpammerpun. C6opHo-pa3bopHsiit 3D npunTep. O6nacTs
negatr: 200 Mm x200 MM x 200 MM MakcumanbHas CKOPOCTb
medary, cM3/4:> 30 CkopocTh NepeMemeHus nevaTaomei
ronoBkH, Mm/c:> 80 Tun coBMecTumoro ¢ 3D-npuHTepOM
mnactuxa: PETG, SBS, PLA, ABS Hurepdeiic
nonxmoderus:USB Flash Kanubposka
mnatdopmsr:[lomyasromaTHueckas KonnuecTso comnen Ha
neyaraiomei rojoske: ot 1 T MUHAMANbHAs TONIIMHA CNOA: >
0.01 1 < 0.05 mm [Quametp corna: > 0.3 u < 0.5 MM
MakcuManbHas Temrepatypa nevaratomeii rojosku: = 250
rpan. C OxsaxeHre 30HbI nedati: JIByXCcTOpoHHee
MakcuMaTbHas TeMnepaTypa miatdopMsl g nedaru:< 150
rpan. C Tun miatdopmsl aia nevary: [TonorpesaeMas ChbeMHasd
Ha 3aKkuMax, Gukcupyemas Ha rardopme Hannvue 3akpsiToro
opnyca: Her ®opmar aitnos ais nevarn: GCODE Tun
npaByieHus MpUHTEPOM: [1aHeNb YNpaBIeHHs ¢ TUCTLIEEM Ha
opryce ycTpoiicTsa THI HANPAB/IAIOMMX: KOHCTPYKLUHOHHBIH

oduns Pyanoit 3D ckatep. TouHocTs ckanupoBanus: > 0.05
< 0.1 MM CKOpOCTb CKAHAPOBAHHA, MIIH. TOYEK/CEK: > 2
DopMaT coXpaHeHHs pe3y/IbTaToB CkaHHpoBaHus: vrml, ply,
obj, stl BosmoxHoCTk ckanupoBanus B usete: [la Hamwiue
ceHcopHoro akpana: Her J{mnsa USB-nposoa:> 3 M
Texsonorus 3D-ckanupoBanus:OnTHyecKas 3arpyska
npeceToB(abnoHOB) ckaHepa:HannIHe DyHKIHHN
nocto6paboTkn:O6peska Mozieny, Pazfienenne Mo Ha
OTIeNbHbIE YacTH, Y aJeHHe TUUIHIX IeMEHTOB, Y IaleHHe
OTBEPCTHH, CO31aHNe GOTOPEAIHCTHIHOMH TEKCTYPbl, CPABHEHHE
3D mozeneit Mex Iy coBoi, H3MEPEHHE Pa3MepOB Mozeei
CeueHUSAMH B PYYHOM PEXHME, IKCTIOPT CedeHHH B XLS
TMporpamMMHoe obecrieyeHne s CO3AaHNA MoJesed METOJIOM
ﬁcbo*rorpamme'rpnu: Hanuuue YrpaslieHHe MOBOPOTHBIM CTOJIOM
o Wi-Fi: Jla MEHHAMAaNbHOE PacCTOSHHUE CKAHUPOBAHMA: <25
cM"

mT

3.00

Habop

BazoBslif poGOTOTEXHHYECKHH [yCTPOHCTBO /A aKKyMyNATOpHO# Gatapeu - He MeHee | mT.

"O6pa3oBaTenbHblii HAOOP AOJDKEH MPEACTABIATE coboii nabop
iuist pa3paboTKH MPOrpaMMHpPY EMbIX Mozieiel aBTOHOMHBIX
poGoToB. B coctas Habopa AOIDKHBI BXOIHTH: KOHCTPYKTHBHBIC,
COeIHHUTEbHbIE H KPEeTeKHBIE JIEMEHTB] H3 IUIACTHKA H
MuHHA - He Meree 100 wT, nporpaMMHpYeMbIH KOHTPOJUIED
He MeHee 11T, 3MeKTPOABUraTe I NOCTOAHHOIO TOKA €
KPYTAILMM MOMEHTOM HE MEHEE 3,6 Kr/cM - He MeHee 2 T,
aTUMKHM H 3TIEKTPOHHBIE KOMIIOHEHThI- HE MEHEEe 6 wr,
[AKKYMYJIATOPHY10 arapelo ¢ HanpsHKeHHeM He MeHee 6B 1
eMKOCTBIO He MeHee 1500 MAu - He MeHee | T, 3apAaHOe

[TporpaMMHpyeMblii KOHTPOJUIEP AOJIKEH COAEPHKATE: MOPTHI
17151 aHAIOTOBBIX JATYHKOB - HE MEHee 3 1T, NOPThl [UIA
i)POBBIX IATIMKOB - HE MEHee 3 T, MOpT Wi I2C ycrpoiicTB
_ He MeHee | T, NopT /1A CEPBONPHBO/IOB - HE MEHEE 6 wr,
MOPT UIA MOTOPOB - He MeHee 2 INT, MOpT [l SHKOAEPOB - HE
Meree 2 T, 06bem flash mamsTu He MeHee 32 kB.
[TporpaMMHpyeMblii KOHTPOJUIEP AOIKEH obecneuuBaTh
IBO3MOIKHOCTE MPOrPaMMUPOBaHKs POOOTOB B Cpeae 6nouHo-
rpaduecKoro THIA WIH B cB00OIHO pacIpOCTPaHAEMBIX
cpenax pa3paboTKH € MOMOILBIO TEKCTOBOTO A3bIKa

mporpaMMupoBaHus. J[aTIMKH U 3IeKTPOHHBIE KOMIOHEHTBI

8.00




Ne HanmenoBanue
n/n| obopyaoanus (PBI1O)

KpaTkne npuMepHbie TeXHHYECKHE XaPAKTEPHCTHKH
(PBITIO)

H3IMEpEeHHHA

Enununa
a 0 IK:mnqecTBo

TOJDKHBI COZIEPKaTh: YIIbTPa3ByKOBOH JaTYHK PaCCTOAHHA
no/mKeH obecneynBaTh COOpPaHHYI0 MOJENL BO3MOXHOCTBIO
M3MEPATL PacCTOAHHE He MEHee 4 METPOB - He MeHee 1T,
KHOmKka-MoTy b 10keH obecrednBaTh COOpaHHYI0 MOIEINh
[BO3MOYKHOCTBIO OMpeNeIATh HAXKaTHA Ha KHOMKY - HE MeHee
1w, JlaT9uk uBeTa gospkeH obecneyHBaTh COOpaHHYIO MOIENb
[BO3MOKHOCTELIO OTIpe/ie/icHHs LBeTa 00beKTa, MpeHa3HaYeH
i u3MepeHus RGB-cocTaBnAIONIMX H YPOBHS OCBELICHHOCTH,
TaTYUK JO/DKEH COAEpKaTh He MeHee 12 CBEeTOUYBCTBUTENbHbIX
bIIEMEHTOB - He MeHee | T, 3yMMep-MOAY /b J0JDKEH
oGecneunBaTh COOPaHHYHO MOJIENb BO3MOXKHOCTBIO
ﬁOCHPOI»BBOﬂHTb 3BYKH, HOMHHAIbHAs 4acToTa He MeHee 4kl 1,
HTeHCHBHOCTh He MeHee 80 nb- He menee | wT, Wi-Fi-monyns

po6oToTexHudeckux Moaeneit k cetd, IoT obnakam u BeO-
icepBcaM, pabovee HanpskeHHe MOayJA - 3,3B, nopToB BBOJA
bIBOJIa MOJLYJIs - HE MeHee 5 - He MeHee | wT, MuHH-pene ¢
a60uMM HampshKeHHeM B Inarnasose ot 3,3 10 5B,
ortpebsieMbIM TOKOM 71MA W MakCHMallbHBIM
OMMYTHpYyeMBIM HanpsokeHHeM 28B noctosHHoro Toka/250B
epeMEHHOr0 TOKa, pecype ycTpolicTsa He MeHee 50 TiC.
epekioueHHii - He Menee 1 wrT; Bxonamue B cocTaB
OHCTPYKTOpA KOMIIOHEHTBI IOJDKHbI ObITh COBMECTHMEI C
OHCTPYKTHBHBIMH 3/IEMEHTaMH, a Takke 0becreynBaTh
03MOXHOCTh KOHCTPYKTHBHOM, anmapaTHOH U MpOrpaMMHOi
COBMECTHMOCTH ¢ KOMIUTEKTYIOIMMH H3 cocTaBa Habopa."

momkeH obecrneYyHBaTh BO3MOXHOCTb NOAKMIOYeHHs coOpaHHbIX

HaGop mns GeicTporo
MPOTOTHITHPOBAHKA
HIIEKTPOHHBIX YCTPOACTB Ha
lOCHOBE OJIHOTLIATHOTO
KOMIBHOTEPA

(OHOMNATHBIN KOMIBIOTED: HAJTMYHE, KapTa NaMATH C
Npe/LyCTAHOBJIEHHOM ONEPALMOHHOM CHCTEMON: HanH4He, 010K
MMTAHHA: HATTMYKME, KOMIUTEKT Kabenel Ui MoAKIIOYEHHUA:
HaJIHe

1T,

8.00

HaGop ans GeicTporo
MPOTOTHIIHPOBAHHA
HIIEKTPOHHBIX YCTPOHCTB Ha

ruiathopMBl CO BCTPOEHHbIM
HHTEpIPETaTOPOM

OCHOBE MHKPOKOHTPOJLIEPHOMH

]Muxpomurpomepuan nnatpopma co BCTPOEHHBIM
WHTeprpeTaTopoM JavaScript: HaHIHe, KOMILIEKT
pajuo/eTaneii: Hanuaue, IIaTa PaCIMPEeHNA; HaTH1Ke

wT

8.00

Habop ana GeicTporo
MPOTOTUITHPOBAHUA
HIIEKTPOHHBIX YCTPOHCTB Ha

1aThOpMBI

MukpokoHTposUIepHas miatdopma Arduino: Hamuiue,
IKOMIUIEKT paamo/ieTasneif ¥ MPOBOIOB: HATHHE, MAKETHAA

IOCHOBE MHKPOKOHTPOJIJIE]JHOﬁ raTa: HATH4YHE

mT

8.00

ABTOHOMHEI#H po6OT
MaHHITYJIATOP € KOJIeCaMH
[BCEHATPAB/IEHHOTO IBHKEHMUA

'VyeGHas MOeNb aBTOHOMHOTO MOOHILHOrO poboTa ¢
MaHUMYIATOpoM. MoGribHBIH poGOT A0/IKEH NPEACTABIIATE
c060ii YeThIPEXKONEeCHy0 IIaTGOpMy BCEHaNpaBJIeHHOTO
nBwkenns. JIpuratenu GecmeTouHble 4 WT, KaMepa ¢ yrioM
0630pa 120 rpamycos ¢ 5 Mii. B cocTaB KOMILIEKTa J0/DKHO
BXOIUTH: MeXxaHiIecKui 3aXxBaT HHppaKpacHbIH nasep 2-X
0ceBOi MoIBEC AKKYMYJIATOP KOJieca BCeHANpaBJIEHHOTO
ITBIDKEHHS MPOrpaMMHPYEMbIH KOHTPOJUIEP € BOIMOKHOCTBIO
MporpaMMHMpOBaHHA B cpee 6104HO-rpaguueckoro THa 1 B
cBOGOIHO PACPOCTPAaHAEMBIX Cpe/iaX pa3paboTkH ¢ MOMOMILIO
TEKCTOBOTO A3bIKa MPOrPAMMHPOBAHHA NaTYHK 3BYKa NATHHK
cnenoBaHns NuHUKA FPV pexuM BO3MOXKHOCTb YNPaBJIeHHA C
MOOMJILHOTO YCTPOHCTBA Y€PE3 MPHIIOKEHHE
nporpaMMHpOBaHus Ha s3bikax Python, Scratch a Takxke
cHCTeMa TEXHHIECKOTO 3peHHA U aBTOMaTHYECKOro
0GHApyXeHHs U PACTIO3HABAHMA 3aIaHHbIX OOBEKTOB B paboueit
howe. [Toanepxka RaspberryPi nanwaue Ioanepxka Arduino
namaaue [opepxka Micro:bit Hanmuune CMeHHbIH

4.00




n/n

HaumeHoBaHHe
ob6opyaosaunus (PBIIO)

KpaTkhe npumepHbIe TeXHHYECKHE XapaKTePHCTHKH
(PBI1IO)

Hoemns \:KO.I'I HY ECTBJ

H3IMepeHHsA

MexaHHYeCKHii 3aXBaT, yCTAHABIMBAEMBIi Ha MOBHKHYIO
natdopMy cBepXy Hanuune MexaHudecKui 3axsar,
YCTaHaBHHB&.ch[ﬁ Ha NMepejHIO 9acTh MOABHAKHOHN
ruiathopmel Hanmane Bo3MOXHOCTE MEHATE HH(PAKPACHYHO
MyLIKY HA MeXaHWYeCKHH 3aXBaT HaJiM4Ke

(O6pa3oBarenbHblii Habop 1A
M3y4eHUs TEXHOJIOTHH CBA3H H
loT

"O6pa3oBartenbHbiit Habop NpeHa3Ha4Y€eH /A H3yYeHHs OCHOB
nmpumenenus TexHonoruil "MHTepHeT BeleH" 1 CBA3M B
060TOTEXHHYECKNX cHcTeMax. B coctas Habopa momkeH
XOINTh KOMIUIEKT KOHCTPYKTHBHBIX 3JIEMEHTOB H3 MeTalna

s c6opkH MOeH MOOHIIBHOTO po6oTa C 3aXBaTHLIM
crpoiictBoM. B coctas HaGopa I0/DKEH BXOAHTh KOMILIEKT
OHCTPYKTHUBHBIX 37IEMEHTOB U1 COOPKH MOZIENH «YMHOIO»
nnanud. Bee KOMILUIEKTYIOMINE H YCTPOHCTBa, BXOAALIHE B
cocTag Habopa, J0/DKHbI ObITE COBMECTHMBI JIPYT C APYTOM
[KOHCTPYKTHBHBIM, YIEKTPHUECKHM, ANMNapaTHLIM U
mporpaMMHBIM 00pasoM. B cocTaB Habopa JO/KHO BXOIHMT:
PUBOJI MOCTOSHHOTO TOKA C IATYMKOM TMOJIOXKEHHA - HE MEHEee
21T, CEpBONPHBOA OOMBIION — HE MEHEE 21UT, CEPBOMPHBOLL
Malblif — He MeHee 21T, KaMepa - He MeHee 1T, '
NPOrpaMMHMpYeMblil KOHTpOJLIEp — He MeHee 11T, akKyMyJIATop
- He MeHee 11T, 3apAaHOe yCTpOHCTBO — He MeHee lmT. B
cocTaB Habopa MOKEeH BXOAHTh KOMILIEKT HHTEIUIEKTYATbHbIX
CEHCOPHBIX YCTpoiCTB. MHTEMIEKTyalbHbIE CEHCOPHbIE
YCTPOHCTBA JOJIKHBI IPE/ICTABIATE CO0OM yCTPOHCTBO Ha
lOCHOBE BBIUHC/IHTEIFHOIO MHKPOKOHTPOJLIEpA H BCTPOEHHOT 0
M3MepHUTENLHOTO AnemMeHTa. MHTeiekTyanbHble CEeHCOPHBIE
yCTPOHCTBA A0IKHBI 00/13/1aTh BCTPOCHHBIM LIH(PPOBEIM U
HAJIOrOBBIM MHTep(eiicoM [U1A nepejadn JaHHbIX, a TAKKe
CTPOEHHBIM MOC/IE10BATENLHBIM HHTEp(elicoM 1A
GbeMHEHIS APYT C APYrOM B CEHCOPHBbIE CHCTeMBI. KoMruiekT
HTE/IEKTYAIbHBIX CEHCOPHBIX YCTPOWCTB JO/IKEH CONEPKATh
- MODYJIb CBETOJMO/IA — HE MEHEe 2w, Mmoxyss RGB
cBeTOMONA — HE MeHee 21T, MoayJib MK-naT4nka JIMHHH — HE
MeHee 31T, MOy Th 3BYKOBOTO M3/Tyuaresis — He MeHee 1,
MOJLyJTh H3MEPEHUS TEMIIEPATYPbl H BIAKHOCTH OKpYKaloIeH
cpembl — He MeHee 11T, MOJIyJIb TAKTOBOH KHONKH — HE MEHee
31T, MOLY/Th IaTYMKA OCBELICHHOCTH — He MeHee 11T, MOy b
neTekTOpa ypOBHS IIyMa — HE MEHee 11T, MOTyJIb H3MEPCHUA
[TABNEHMS OKPYKarowweH cpe/ibl — He MeHee 1T, MOIyb
OTeHIMOMeTpa — He MeHee 21T, MOAYJIb JaTHHKa MOJIOKEHHA
NPOCTPaHCTBE — He MeHee 11T, MOXyJlb KOHLEBOTrO
phiBaTens — He Meree | mT. B cocras HaGopa 10/mKeH
XOJIMTh IIPOrpaMMHPYEMBbIFH KOHTPOILIEP — HE MEHee Biiy
pOrpaMMHpyeMbIit KOHTPOIUIEP A0IKeH obecnieHBaTh
03MOXKHOCTb TIPOTPAMMHPOBAHHA Ha A3bike JavaScript u
praHusaluu web-cepepa oGMeHa 1aHHLIMA Yepe3 IHTEpHET.
pOrpaMMHpyeMBiii KOHTPOJLIEP AOIDKEH ofecneunBaTh
03MOKHOCTh MOJKIIOYEHHS BHELIHHX YCTPOACTB C MOMOIIbIO
tepdeiicos - GPIO, UART, 12C, 128, SPI, 1-wire TTL, RS-
485, CAN, Ethernet ¢ nomnepxko# PoE."

3.00

[KoMIUIEKT Tonieit u
COpEBHOBATEJILHBIX 3IEMCHTOB

KoMruiekT nosieil ¥ copeBHOBATENbHBIX 3JIEMEHTOB 1A
MpoBe/IeHHs COPEeBHOBaHHM aBTOHOMHBIX MOOUIBLHEIX pobOTOB

mT

1.00

YeTtbipéxoceBoii yueOublii
pOGOT- MaHHITYJIATOP C
MOy IbHBIMH CMEHHBIMH
HacaaKaMH

"Vye6HbIi poOOT-MaHHITYJIATOP MpeIHa3HaueH IS OCBOCHHA
06y4ao UMHKCS OCHOB POOOTOTEXHHMKH, 1A NOJrOTOBKH
06yyaromuxcs K BHEIPEHUIO W MOCIeyIoMeMy
HCMONB30BAHMIO POGOTOB B IIPOMBILIIIEHHOM ITPOH3BOIACTBE.
KonmuuecTBo oceil pofoTa MaHMITYJIATOPA - YETBIPE.
[TepemeleHHEe WHCTPYMEHTa B POCTPAHCTBE 110 TPEM OCAM
NOJKHO yNpaBIATCA WaroBbiMu aBAratessmu. Hanpskenne
mMTaHus maroseix aurateneit He Gonee 12 B. CeppoaBuraresb

mT

1.00




Ne
n/n

HanmeHoBaHHE
obopyaosauus (PBIT1O)

KpaTkne npuMepHble TEXHHYECKHE XapaKTEPHCTHKH
(PBITO)

HIMEPEHHA

EAHiHIR II(MH‘IBCTBD

HETBEPTOH OCH JOJDKEH 00ecneYHBaTh MOBOPOT HHCTPYMEHTA,
Yo noBOpOTa MAHHITYJIATOPA HA OCHOBAHHH BOKPYT
[BepTHKanbLHOM ock He MeHee 180 rpamycos. [lns onpeneneHus
ITOJIOMKEHHA MAHUITYJIATOPA NMPH MOBOPOTE BOKPYT
[BEpTHKANBHOH OCH JOJDKEH HCIOMB30BaThCA JHKOEP. Yo
MOBOPOTA 3aHEro Uieva MaHUITyIATOpa He MeHee 90 rpaxycos.
'Vron moBopoTa NMepeiHero rieva MaHumyaTopa He Menee 100
rpamycoB. [lns onpeneneHus NON0KEeHHA 3aJHEr0 H MepeaIHero
TUley MaHMITYJITOPA AOKEH MCTIONL30BAThCA THPOCKOT. Yron
moBOpoTa 1o YeTsepToif ocu He MeHee 180 rpamycos. [lomikHa
ObITh BO3MOXHOCTb OCHAIIEHHs CMEHHBIMH HacaIKaMH
(HarmpuMep, JepikaTellb KapaHjaana win ¢romacrepa, MpHcocka
C CepBOJBUTATENIEM, MEXAHUYECKOE 3aXBATHOE YCTPOHCTBO C
CepBOJIBMTATENIEM, YCTPOHCTBO 1A JIa3e€PHO# rpaBHPOBKH MITH
ycrpoiicTBo ans 3D-neuary). MUHHMaNbHAS KOMILIEKTaLMA
CMEHHBIMH HAacaAKaMH: THEBMAaTHYECKHIT 3axBar (IpHcocka),
eXaHWYECKHIi 3axBar, HacajJKa AepxaTesb 0A
apaHzaia/Mapkepa/pyuKkH, Haca/lka NepexoHHK 1A

TIEHHsA COBMECTHMBIX KOHCTPYKTHBHBIX J€Tallel u
OHCTPYKLMH, Haca/IKa Jla3epHoii rpaBUPOBKH, Hacaaka 3D-
nedatu (u1s paboTsi ¢ riacTukoM PLA ¢ qmamerpom HuTH 1,75
MM). JlomkeH OBITh OCHAILEH CEPBONMPHBOLOM UTA
MHEBMATHYECKOT0 H MEXaHHYECKOTO 3aXBaTOB,
06ecreYnBaIOIIMM BpalleHHe 3aXBa4YEHHOr0 00bEKTa BO BpeMs
nepeMeLLeH s, OBOPOT IepeMelaeMoro o6bekra BOKpYT
BepTukanbHOM ocu. s obecriedeHus GyHKIHOHUPOBAHHA
[THEBMATHYECKOTO 3aXBaTa J0JiKeH ObITh OCHAIIEH BCTPOEHHOH
KOpIYC MaHHIy/sTopa noMnoi. JlomkHa GeITh BO3MOKHOCTB
OJIKMIOYEHHA JOTIOJIHUTENBHBIX YCTPOHCTB (HanpuMep,
AHCIIOpTEpa, peibca Ul NepeMelleHns poboTa, myibTa
MpaBJieHHs THMA MKOHCTHK, KAMEPBI MALIMHHOTO 3peHHA,
IITHYECKOro JIaATYMKa, MOIYJIsi GecrpoBOHOrO 0CTYNa).
060T-MaHHITYJIATOpP AOKEH 00ecreyHBaTh NepeMelleHne
aca/lk¥ B MPOCTPAHCTBE, aKTHBALIMIO HACA/IKH, BOSMOXKHOCTh
OJTy4€HHs CHTHAJIOB OT KaMEpbl U IaTYUKOB, BOSMOXKHOCTH
TpaBJieHus JOTOMHATEBHBIMH YCTpOlicTBaMU. MaTepuan
opryca — amoMuHri. [luamerp paboueii 30HsI (O3 yuera
ABECHOTO MHCTPYMEHTa U 4eTBepTOM 0cH) He MeHee 350 MM.
urepeiic nonxmouerns — USB. JlomkeH uMeTh
03MOHOCTh aBTOHOMHOM paGoThl H BHELIHETO YIPaB/ICHHUA.
BHEIIHEro YNpaBJIeHHA J0JKEH ObITh MPeTyCMOTPeH
MyNbT, NoAKMIO4aeMbiii k poboty no Bluetooth. Ynpasnsrommui
OHTPOILIEP NOJDKeH ObITh COBMECTHM cO cpenioi Arduino.
V npaB/iAroHii KOHTPOJLIEP COBMECTHM CO Cpenoi
nporpammupoBanus Scratch i a3b1koM nporpammuposanis C.
[Tomxen obecrniednBaTh MOBOPOT 10 MEPBBIM TPEM OCSM B
BalaHHBINA YTO U Ha 3aJaHHBIA YT, MOBOPOT M0 YeTBePTOM
ocH Ha 3aaHHBIH yrod, ABkeHue B koopauxars X, Y, Z,
NepeMelIeHHe Ha 3a]aHHOe PaccTosHue no koopauHatam X, Y,
7, epeniady IaHHBIX O TEKYIIeM M0JIOKEHHH YTJIOB, nepeaady
IHaHHBLIX O TEKYLIHX KOOpPAHHATaXx HHCTPYMEHTA. II,OJ'DKCH
MoJLIePKUBAThH MEPeMEIICHHE B IEKapTOBBIX KOOPAHHATAX H
yriax rMoBOpOTa OCeH, ¢ 3aIaHHOH CKOPOCTBIO H yCKOPEHHEM.
THITBI IepEMENIEHHMI B 1eKaPTOBBIX KOOPAMHATAX: IBHXCHHE 10
TPAeKTOPHH, ABIKCHHE 10 MPAMOA MEXIY IBYMA TOUKaMH,
NepenpsIrMBaHue M3 TOYKH U TOYKY (nepeHoc o6wekra). Kopryc
toyKeH OBITH B 3alIMIIEHHOM HCTIONHEHHE (Kacca He HiKe
1P20)."

IKOMIUIEKT LTl M3YUEHHUS

rnepaluHOHHBIX CHCTEM

"KoMIIeKT JUis pa3paboTKy U H3yueHHs Mojenei

mT

MPOrpaMMHPYeMBIX aBTOHOMHBIX MOGHIBHBIX pOGOTOB.

1.00
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HaumeHoBaHHe
o6opynosanus (PBI1O)

KpaTkne npuMepHble TEXHHYECKHE XAPaKTEPHCTHKH
(PBIIO)

Eannnua
H3IMepeHHs

OJIHYECTBO

peaNTbHOrO BPEMEHH H CHCTEM
erp&BJTCHHﬂ ABTOHOMHBIX
MOGWIBHBIX po6OTOB

'YqeOHbIH KOMIUTEKT J0/DKEH MO3BONATHL paspabaThiBaTh
0JI04HO-MO/TYJIbHYIO KOHCTPYKLHIO MOOHIBHOTO poboTa. B
coctaB MOOWIbHOTO Po60Ta JOMKHO BXOAUTE: [TpuBON
[BeayIIHX Kojec - He MeHee 2mT. [IpuBOI N0MMKEH MPeACTaBIATh
coGoii amekTpoMexaHU4IecKy1o cOOpKY Ha OCHOBE JIBHraTelis
MOCTOAHHOTO TOKA, PEIYKTOPA, AaTYHKa MOJI0KEHHA Baja U
[BCTpOEHHOH cHCcTeMBI yrpaBieHHs. CHcTeMa yrpaBlieHUsA
IPYBO/IA 0J/DKHA 00eCneYnBaTh BOSMOXKHOCTb O0bEIMHEHHSA
ITPMBOIOB C MOMOIIBIO MOC/EeI0BaTeNbHOTO HHTep(eiica,
03MOXKHOCTh 3a/1aHHA TIapaMeTPOB KOHTYPOB YMpaBJIeHHA,
npas/iEHHE BpalleHHEM NpHBOJa MO CKOPOCTH H MOJOXKEHHIO,
OHTPOJIb Harpy3ku. [lporpaMMHpyeMbIi KOHTpOJLIED - HE
menee 1mT. [IporpaMMupyeMblii KOHTPOJLIEP A0JKEH 061a1aTh
ureppeiicamu - USB, UART, TTL, RS485, CAN s
OMMYHHKALMH C MOIKITIOYaeMBIMH BHEITHUMH yCTPOHCTBAMH,
Taloke LH(POBLIMY W AHAJIOTOBBLIMH TIOPTAMH BBOA/BBIBOJIA.
IO aHOMIaTHEI i MUKPOKOMITBIOTEP - HE MeHee 1mT.
(ONHOMIATHBIM MUKPOKOMITBIOTEP J0/DKEH MPEACTaBIATE CO00H
yCTPOHCTBO C apXHUTEKTYpoi MUKponpoueccopa ARM, nomkeH
o6nagaTh He MeHee 2 BEIYHCIUTENbHBIMH AIPAMH C TAKTOBOM
qactoTol He menee 11T, JIazepHbili CKaHMPYIOINMI HalbHOMEP
- He MeHee 1T, JlazepHbld CKaHMPYIOMIKIA JAIBHOMED JOJIKEH
oBecneqnBaTh AMANa30H H3MEPEHNUs JATLHOCTH JI0 00BEKTOB HE
MeHee 2.5 MEeTpOB H CEKTOP CKaHWpOBaHHA He MeHee 360
YIIOBBIX rpaaycoB. JlaT4HK JUHAH — He MeHee 3 wT. JlaTiuk
nomkeH obecrneYHBaTh A€TEKTHPOBAHHE JIHHHH Ha KOHTPACTHOM
boHe M nepesiaBaTh JaHHbIE B MPOrPaMMHPYeMbIii KOHTPOJLIEP
0 ee HAJIMYHMH MyTEM MepeavH aHaloroBoro CHrHaua HiH
dpoBoro curana, Jibo myTeM nepenayn WA(pOBOro makera
naHHbIX. JlaTuKKa 1BeTa — He MeHee | T, JIaTInK 10/KEH
pasnuyaTh IBETOBOH OTTEHOK PACMONOKEHHOTO PALOM C HHM
o6bekTa B RGB HoTamuu 1 obecrneyuBaTs nepeayy 1aHHBIX B
POrpaMMHPYEMbI KOHTPOJLIEP O 3HAYCHHH KaX10ro
LIBETOBOTO KaHana B BHJE LM(pOBOro mMakeTa AaHHbIX. Macchs
MK-naTunkos - He Menee 1mt. MaccuB MK-naTunkoB fomkeH
OBITh MpEHA3HAYEH [UIA OTCIEKHBAHUSA THHHH 1A IBHKCHHA
MOGHITbHOrO poGoTa. Maccus J0JDKeH coepkaTh He MeHee 6T
UK-1aT4HKOB, PacrooeHHbIX Ha ofHOH nuHuM. CHcTeMa
TeXHWYECKOro 3peHus - He MeHee 1mT. CHCTEMa TeXHHIECKOro
BpeHus J0JDKeH 00/1aaTh COBMECTUMOCTBIO € PasiIHYHBIMH
[POrpaMMHPYEMbIMH KOHTPOJLIEPAMH C MOMOLIBIO
untepdeiicos - TTL, UART, I12C, SPI, Ethernet. Cucrema
ITeXHUMECKOTO 3peHus 10/DKHA ofecreduBaTh BO3MOXKHOCTh
Y4€HHs OCHOB MPUMEHEHHS AIrOPUTMOB MAILIMHHOTO
06yueHns ¥ HAaCTPOHKH NapaMeTpPOB HeHPOCETeH. Cucrema
TeXHHIECKOr0 3peHHs 10/DKHA 0becreunBaTh (yHKLHOHAN
DaCcrIo3HABAHMS Pa3MYHbIX TEOMETPHYECKHX 0OBEKTOB MO
HaGOpy MPH3HAKOB, Pacro3HaBaHHsA rpaHIecKuX Mapkepos
Tuna Aruco M JIp, pacrio3HaBaHNA MAacCHBOB JINHUH H JJIEMEHTOB
TOPOKHBIX 3HAKOB H pa3meTkH. CHCTeMa ynpaBieHUs
MOGHIBHOTO poGoTa A0JBKHA MO3BOMIATE OCYILECTBIATE AHAIH3
OKpykatomeii 06CTAHOBKH B MPOLECCE IBHKECHAA MOOHILHOTO
pO6OTA M IMHAMHYECKOM H3MEHEHHH OKpYKalomleH
06CTaHOBKH, OCYIIECTBIATH (HOPMHPOBAHHE KapThI JIOKATbHOH
O6CTaHOBKH BOKPYT po6oTa H JIOKaIH3alis NojoxkeHus pobora
Ha KapTe, OCTPOeHHE r1006anbHOH KapThl OKPYXKaroLIero
npocTpaHcTBa, CHCTEMa YNpaBieHHs MOGHIILHOTO pobota
OJDKHA T03BOJIATH OCYIUECTBIIATH AHATK3 TU1aHa/KapThl
OKpY’KalOIIEro MPOCTPaHCTBa, OGHapyKEHHE OKPYKAIOMIHX

0OLEKTOB, ABTOHOMHOE [IIAHHPOBAHHE MapIUpyTa U obnesna
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HaumeHoBanue
o6opynosanus (PBIIO)

KpaTkne npuMepHbie TEXHHYECKHE XaPAKTEPHCTHKH
(PBIIO)

Eaunuua IK
0JIH4ECTBO

H3MepeHust

CTATHYECKUX M THHAMH4YeCcKHX mpenarcTeuid. CucreMa
yrpaeieHns MoOHIBHOTO poboTa No/bkHa obecrnedHBaTh
[BO3MOXKHOCTh Pa3MeTKy KapThl OKPYXKalOILero MpocTpaHCTBRa Ha
BOHBI C pa3sTHYHBIMH IMPU3HAKAMH, 3agaBaceMbIMH
MoNE30BaTeIeM (30HbI 3aMpeTa IS ABHXKEHUA, OTPaHHYEHHA
lckopocTH 1 T.11.). Cuctema yrpasieHus MoGHIbHOTO poboTa
To/KHA 00ecneYrBaTh BOZMOKHOCTD 3a/laHHs TOYEK U 30H Ha
apTe OKpYXKaloIlero NpoCTPaHCTBA U1 aBTOHOMHOTO
epeMelenns Mexay HuMH. CHcTeMa ynpaB/ieHus MOOHILHOTO
6oTa , BKIIOYAOLIas B ce6s MOJCHCTEMBI, TaKHE Kak -
MCTEMA yNpaBJieHHs IBMKEHHEM poboTa, cucteMa cbopa u
GpaboTku ceHCOpHOI HH(OPMALIMH, CHCTEMA MOCTPOeHHA
apThl OKPYKAIOLIEro NPOCTPAHCTBA W CHCTEMA HABHIaLluH,
InosicHa ObITh peai3oBaHa Ha Ga3e MporpaMMHpYeMOro
[KOHTpOJUIEpa H OHOTLTATHOrO MHKPOKOMITBIOTEPA, a TAKKe
yCTpOICTB, BXOAAIIMX B COCTaB KOMIUIEKTa. B cocTas
[KOMIUIEKTa I0J)KHO BXOIHTh IIpOrpaMMHoe ofecreuerne iis
MPOrpaMMHPOBAHKSA B TEKCTOBOM PEIaKTOpE Ha Moao0uu
IArduino IDE, nporpaMMHpOBaHHH C MOMOIILIO CKPHIITOB Ha
3pike Python, paspaGoTku cuctem ynpasieHus Ha ocHoe ROS.
aK ke B COCTaB KOMILIEKT J0JKHA BXOAHTh BHPTyallbHAA
ozenb MoOHILHOrO poboTa B BUPTYaJIbHOM OKPYXKEHHH [UIA
OJIETMPOBaHKs aJIFOPUTMOB CHCTEM YNPABJIEHHSA C TIOMOIIbIO
atduyeckoii cpesibl.”

(O6pa3oBaTenbHblit Habop WA
[3ydeHus
MHOTOKOMITOHEHTHBIX
POOOTOTEXHHYECKHX CHCTEM H
MaHHITYJIALIHOHHBIX pO6OTOB

"OBpa3oBaTeNbHbIiH HA00p A0HKEH ObITh MPEAHA3HAUEH UTA
3ydeHus po6OTOTEXHMIECKHX TEXHOMOTHH, OCHOB
H(OPMAIMOHHBIX TEXHONOTUHA H TEXHONOTHH MPOMBIILIEHHOH
TOMAaTH3allMK, a TaK)Ke TEXHOJIOTHii IPOTOTUITHPOBAHHUA H
MTHUBHOTO NMPOM3BOJCTBA. B cocTas Habopa AOJIKHBI
BXOJMTh KOMILIEKTYIOIIHE U YCTpolicTBa, 00afaroime
OHCTPYKTHBHOM, anmnapaTHO# U POrpaMMHO#H
OBMECTHMOCTBIO ApYT ¢ ApyroM. 1) Kommiekt
OHCTPYKTHBHBIX 3JIEMEHTOB W3 METAILIA M [UIaCTHKA LIS
Gopku MozieNel MAHHITY IALMOHHBIX POGOTOB C YrIOBO#H
MHEMaTHKOM, IUIocKonapasuiebHOH kuHeMaTukol, Delta-
uHeMaTHkol, 2) UHTe/eKTy albHbIi CEpBOMOIYJIb C
HTErpHPOBAHHON CHCTEMOM YNpaBJIEHHsA - HE MEHEe 7IIT.
CepBOMOIYJIb JOJKEH 001a1aTh HHTErpUpOBaHHOM CHCTEMOMH
yrpasJenus, obecnednBaomeii 06paTHy0 CBA3b WIH KOHTPOIb
MapameTpoB - MOMOXKEHHE BaJla, CKOPOCTh BPALEHHA, Harpy3ka
npuBO/ia, a Takxke obecrneyrBaroIeH BO3MOXHOCTD
Moc/eI0BaTENBHOTO MOAKIIOYEHUA APYT € IPYTOM H
yTIpaBJieH!s CEPBOMO/IY ISIMH 10 TIOC/IEI0BATELHOMY
Moy Iy IIEKCHOMY aCHHXPOHHOMY MHTep(eficy. 3)
PoGoTOTEXHIYECKHUI KOHTPOJLIEP, NPeACTaBIAIOWMA cob0
MOJTyJILHOE YCTPOHCTBO, BKITIOYAKOLIEe B Ce0st OHOMIATHbIH
MHMKPOKOMITBIOTEP JUISA BbIMOJHEHHA CIOMKHBIX
LIYHCITHTEBHBIX ONepalyid, nepudepHiHbIi KOHTpOLIEp U
NMpaBJieHNs BHEITHMMH YCTPOHCTBAMH M IUIATY PacIIHpEHHA
MOAKTIOYEHAS BHELIHKUX ycTpolicTB. Momynn
060TOTEXHHIECKOTO KOHTpOJLIepa A0KHEI 061a1aTh
JIHOBPEMEHHOH KOHCTPYKTHBHOM, anmnaparHo# u pOrpamMMHO#
OBMECTHMOCTBIO JIPYT C ApyroM. PoGoToTexHudeckuii
OHTPOJUIEP AOIDKEH YJIOBJIETBOPATE TEXHHIECKHM
apaKTEepHCTHKAM: KOJI-BO AP BCTPOCHHOTO
MKPOKOMIIBIOTEpA - HE MEHee 4, TaKTOBad YacToTa sjpa - He
enee 1,2 I'Tw, o6bem O3V - He MeHee 512 MO, Hanuine
Tepdeiicos - SPI, 12C, 1-wire TTL, UART, PWM, wippossie
He MeHee 16 1T ¥ aHANOrOBBIE TIOPTHI - HE MEHee 8 [T Ui
OIKJIOYEHHS BHEITHUX YCTPOMCTB, BCTPOSHHBIH MHUKpo(oH, a

6.00
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HaumeHoBaHue
obopyaosanus (PBI1O)

l(paﬂcue NpHMEPHBbIE TEXHHYECKHE XaPAKTEPHCTHKH

(PBIIO)

Enunnua

Ko
H3MepeHust it

ratoke WiFi unn Bluetooth 11s koMMYHHKaLHH CO BHEIIHHMU
ycTpoiictBamMu. Po6oToTeXHHYECKHH KOHTPOJUIEP NOJKEH
oOecneunBaTh BO3MOXHOCTb MPOrpaMMHPOBaHHA C TIOMOILLIO
cpeacts A3bikoB C/C++, Python u cBoboiHO pacnipocTpanseMoi
cpensl Arduino IDE, a Takxke ympasieHHs MOAEIAMH
po6OTOTEXHHYECKHX CHCTeM ¢ nmomomibio cpeabl ROS. 4)
TIporpaMMHpyeMBblii KOHTpOIEp - He MeHee 1mT.
[TporpaMMHpyeMbIii KOHTPOJLIEP J0/DKEH MPEACTaBIATh CO00H
[BBEIYHCITHTENTbHBII MOTYJTb, 00120 KM LHPPOBLIMH MIOPTaMH
L He MEHee 8 IIT W aHATOrOBBIMH IOPTaMH - HE MeHee 16 mT,
mutepdeiicamu UART, 12C,SPI, TTL, a taxke MoxyneM
GecnipoBoHO#i cBs3k THNa Bluetooth wim WiFi ais cospanus
MMapaTHO-MPOrpaMMHbIX peleHuni 1 """"yMHbIX/cMapT"" """
crpolicTs wis paspaborku pemenuit """ "HuTepHet Bemed"""".
5) [Tnara pacmmpeH#s MpOrpaMMHpPYEMOro KOHTpPOILIepa — He
enee 1w, [Inata pacmupeHns J0kHa obecrneYnBaTh
03MOXKHOCTh NOAKITHOYEeHHA YHHBEPCAIBHOTO
BIYHCIMTENHHOr0 MOMYJIS K CETH TIOCPEJICTBOM HHTEepdeiica
Ethernet. [nata paciunpenns 10mkHa o6/1aaTe NopTaMu
[BBOJIa-BBIBOIA UIA MOAKTIOUEHHS IH(POBbIX H aHAJIOTOBBIX
ycTpoiicTs — He Menee 40 mr, uutepdeiic SPI 1 BO3MOXHOCTEIO
MOAKTIOYEHHs BHEIIHEH KapThl namATH. 6) Monyib
TeXHUYECKOTO 3PEHHs, MPEICTaBIAIOUIMHA cO00# yCTPOHCTBO Ha
iGaze BEIYHCITHUTEIBHOTO MHKPOKOHTpOJLIIEpA H
[MHTErpUpOBaHHO Kamepkl, obecreYnBarolliee pacno3HaBaHHe
npocTeifux H300paxeHmii Ha MOTyJIe 3a C4ET COOCTBEHHBIX
[BEIYHCITHTENBHBIX BO3MOXKHOCTEH - He MeHee 1wT; Moxyb
TeXHUYECKOTO 3pEHHsA NoDKeH ofecrneynBaTh BO3MOXKHOCTh
[KOMMYHHKALHH C aHATOTHIHBIMH MOIYJIAMH MOCPEACTBOM
IIHHbI Ha Gase TOC/e10BaTeNbHOTO HHTEpdeica ¢ UebIo
nankHeime nepeaady pe3yabTaToB H3IMEPEHHUIl TPy TITIbI
MOJIyJIell Ha yNpaB/Aloliee BLYHCIHTEIbHOE YCTPOHCTBO,
MOKTIOUEHHOE K JaHHON muHe. Moy b TeXHHYeCKOro 3peH A
oJKeH 0fecredHBaTh BO3MOXKHOCTb OCYIIECTB/IATh HACTPOHKY
MOJIy sl TEXHHYECKOTO 3PEHHA - HACTPONKY IKCTIO3HIIHH,
Ganakca Genoro, LBETOPA3HOCTHBIX COCTABIAIOIIHX, IUTOA M
0OHapyKUBAEMO# 061acTH H300PAXKEHUA, OKPYTTIOCTH
06HapyxHBacMoil 001acTH U300paXKeHH, TI0JI0KEHHE
loGHapyK1uBaeMbIX obnacTeli OTHOCHTENLHO APYT Apyra.
OyNh TEXHHYECKOrO 3peHHsA J0/DKEH obecreynBaTh
03MOXKHOCTh HACTPOMKH Ha OJIHOBPEMEHHOE 00HapyXKeHHe He
enee 10 pasTHUHBIX OIHHOYHBIX 0GBEKTOB B CEKTOpE 0030pa,
160 He MeHee 5 COCTaBHBIX 00BEKTOB, COCTOALINX H3 HE MCHEC
pasNMuUHBIX rpadudeckux npumMuTHBOB. Motyb
XHHYECKOro 3peHHs 0/DKeH 001a1aTh BCTPOCHHBIMU
tepdeticamu — USB, UART, 1-wire TTL, 12C, SPI nna
OMMYHHKaLMH CO BHEITHUMH MOAK/II0YaeMbIMH
ycrpoiicteamu. 7) B cocTa Habopa I0MMKHBI BXOUT
1uppossie HHPOPMALIHOHHO-CEHCOPHBIE MOJTYJIH,
npe/cTaBsiomMe coboit ycTpoiicTsa Ha base
MPOrpaMMHPYEMOTO KOHTPOJLIEPa H H3MEPHTEJILHOrO JJIEMEHTa.
[ [ubpoBoit MOITYJIs NOMKEH 06/1a1aTh BCTPOCHHBIM
MHKDOKOHTPOJLIEPOM (TaKTOBAsA 4acToTa - He MeHee 16 MI',
nMHa qaHHbIX — He MeHee 8 K6aiir), untepdeticamu ais
NOIK/IFOYEHHS K BHELIHUM YCTPOHCTBaM: LIH(POBBLIC H
Hanorossie noptsl, 1-wire TTL, passem tuna RJ. Liudposoit
0y N1b IOJKEH 00ecnednBaTh BO3MOKHOCTh KOMMYHHKAIHH C
HAJIOrHYHLIMH MOIYIAMH NOCpEeACTBOM IUIHHBI Ha Oaze
ocieIoBaTeNbHOro HHTepdeiica ¢ Helbio AabHe e
riepeiaui pe3yIbTaTOB H3MEPEeHHI IPYTIIbI MOIyneil Ha




Ne HaumeHoBanue
n/n| oGopynosanus (PBI1O)

KpaTkHe npumMepHble TEXHHYECKHE XapPaKTePHCTHKH
(PBIIO)

B(OJ'I HY€CTBO

yIPaBJIAKOMICE BEIYHCIIHTEBHOE YCTPOHCTBO, MOAKIIOYEHHOE K
naHHOM muHe, B coctaB Habopa NOMKHO BXOAUTH: LM(pPOBOH
MOJyJIb TAKTOBOW KHOTIKM — He MeHee 31T, M(poBoH MOIy b
CBETOAMOA — HE MEHee 31T, M(PPOBOH MOIYJIb KOHIIEBOTO
nmpepbiBaTens — He MeHee 31T, UHQPOBOH MOIY/Ib NaTYHKA
uBeTa — He Menee 11T, uudpposoi Moxyns RGB ceetonnona —
He meHee 1mT. 8) B coctas Habopa 10/DKHBEI BXOAMTD 3JIEMEHTBI
1t cGOpKM BaKYYMHOT0 3aXBaTa: BaKyyMHas NPHCOCKA — He
MeHee 1T, 3NeKTPOMarHUTHLIN KianaH — He MeHee 1,
aKyyMHbIH Hacoc — He MeHee 1mT. 9) B cocTas Habopa nosmkeH
XO/IMTh y4eGHBIH KOMIUIEKT, BKIIOYaroMmuii B ceba yuebHoe
noco6ue, Habop GUONHOTEK TPEXMEPHBIX JIEMEHTOB TS
OTOTHIMPOBAHKA MOJeNeil MaHHUITY IALMOHHBIX po6OTOB, a
akoke nporpaMMHoe obecrevenne s paboTsl ¢ HAGOPOM.
porpaMMHoe obecrieueHHe 10/KHO 00ecreqrBaTh

eXMEPHYIO BU3YalH3aLHI0 MOJIE/H MaHHITY IALIMOHHOIO
obota (C yrioBoii, mIocKonapauielbHON v AesbTa-
MHeMaTHKo#) B npouecce paboTel, 06ecneunBaTh MOCTPOEHHE
OCTPAHCTBEHHOMN TPAEKTOPHH JBHKEHHA HCTIONHUTENBHOTO
€XaHH3Ma MaHHUIYJISLHOHHOTO po60Ta, BO3MOXKHOCTH 3aJaHus
OCIIe10BaTEIbHOCTH TOUEK A MPOXOKIACHUA YEPE3 HUX
CTIONHHMTENLHOTO MEXaHW3Ma MaHHITY IALIHOHHOTO podoTa.
porpamMmHOe ofecrieueHne 10DKHO (yHKLUHOHHPOBATh, Kak B
TAEABHOCTH B BHIE Cpe/lbl MOJEHPOBAHHA, TaK H B peXKHME
OHHTOpPHHTa B p€aJIbHOM BPEMEHH TNPH MOAKJIHOYEHHH MOJCTH
AHUMY/IATOPa MOCPEICTBOM POGOTOTEXHHYECKOrO
onTtposepa. [IporpaMmHuoe obecrieuenue 10TKHO
lo6ecreuHBaTh BO3MOKHOCTE MOCTPOEHHA rpaMKOB 3a/IaHHBIX H|
reKymmX 06061EHHbIX KOOPAHHAT MAHUITY IALIMOHHOTO poboTa,
rpauKOB 3HAYEHMI CKOPOCTEH 1 yCKOPEHHS, rPadHKOB
pacdyeTHBIX 3HaueHHil Harpy3ku. [IporpaMmHoOe obecneyeHue
MOJKHO MO3BOJIATH 3a/1aBaTh MOCIIE10BATEILHOCTD
nepeaBIKeHHIT MAHAITYJIATOPA MOCPEACTBOM Habopa KoMaH/L B
Gnouno-rpaduueckom unTepdeiice. Yuebroe nocobue NOMKHO
conepikaTh MaTEpHAIBI 10 pa3paboTke TPEXMEPHBIX Moaene
MOGHIIBHBIX POGOTOB, MAHHITYIALIMOHHBIX POOOTOB €
PasTMYHBLIMA THITAMH KHHEMATHKH (YT710Bas KHHEMATHKa,
MI0CKO-NapasiesibHas KHHEMaTHKa, 1e1bTa-KHHeMaTHKa,
SCARA w1 petaxHas KuHeMaTHKa, ratdgopma CrioapTa u
T.11.), HHCTPYKLUMH 110 IIPOEKTHPOBAHUIO POOOTOB, HHCTPYKLIMH
1 METOJJMKH OCYILECTBIEHUS HHKEHEPHBIX pacieToB MpH
NPOEKTHPOBAaHMHM (pacueThl HAarpy3kKH H MOMEHTOB, pacieT
MOILIHOCTH NPHBOJIOB, PACYET N1APAMETPOB KHHEMAaTHKH H T.IL.),
CTPYKLIMH O pa3paboTKe CHCTEM YNpaBJeHAA U

OrpaMMHOTO ObecriedeH s U1s yTpaBieHns poboTamH,
CTPYKLIMHM M METOAMKH 1O pa3paboTKe CHCTEM yNpaB/ICHHA C
BIIEMEHTAMH HCKYCCTBEHHOIO HHTEIEKTa H MAalllMHHOTO
00yueHHs."

(O6pazoBarenbHbIH Habop Mo
HIIEKTPOHHKE,
HJIEKTPOMEXAHHUKE H
MHKPOTIPOLIECCOPHOI TEXHHKE

"Habop no/mkeH ObITh MpeHa3HaueH i MPOBEACHHS yueOHBIX
RAHSATHI 10 H3YYEHUIO OCHOB MEXATPOHHKH H POGOTOTEXHHKH,
AKTHYECKOro NMpHMeHeHHs 6a30BbIX 3/IEMEHTOB 3EKTPOHHKH
I:‘::xeuorexunm, a TaKxke HauGosee pacIpoCTPaHEHHOMH
b IeMEHTHOM 6a3bl 1 OCHOBHBIX TEXHHYECKHX pelueHHH,
MPUMEHAEMBIX MPH MPOEKTHPOBAaHHH U MPOTOTHIIHPOBAHHH
[PasIHYHBIX HHKEHEPHBIX, KuOepHeTHYECKHX H BCTPaHBAEMBIX
cucTeM. B coctas Habopa 10JKHBI BXOAWTh KOMIUIEKTYIOLLHE K
ycTpolicTea, o6nanaromme KOHCTPYKTHBHOH, 3IEKTPHYECKOI,
NNapaTHOM ¥ MPOrpaMMHON COBMECTHMOCTBIO APYT € APYTOM.
cocTaB Haﬁopa JOKEeH BXOAHTh KOMIUIEKT KOHCTPYKTHBHBIX

JIEMEHTOB M3 MeTaJljla A CﬁopK_H MakeTa MaHMITYJIALHOHHOIO
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pob0Ta U KOMILIEKT METAJULTHYECKHX KOHCTPYKTHBHBIX
hieMeHTOB A1 c6opku MakeTa MoGHIBHOTO poboTa. B coctas
Haﬁopa JO/KHBI BXOAHTh MPHBO/JA pa3sjIMiHOro THMNa: MOTOPLI €
[HHTETPHPOBAHHLIM HJIH BHELLIHHM JTATYHKOM MOJIOXKEHHUA — HE
MeHee 2T, cepronpuBoA Gonbioi — He MeHee 41T,
CepPBOMPHBO/ MalTblii — HE MEHee 21T, MPHBOJ ¢ BO3MOXHOCTBIO
yTpaBJieHus B IIarOBOM peXxuMe — He MeHee 2mT. B coctas
Habopa JODKHBI BXOAMTH 3IIEMEHThI U1 COOPKH BaKyyMHOTO
3axBaTa: BaKyyMHas MPHCOCKa — He MeHee 1w,
HIEKTPOMATHWTHBIN KianaH — He MeHee 110T, BaKyyMHbIH Hacoc
— He meHee 1mT. B coctap Habopa 10/DKHA BXOAHTD 3IEMEHTHAsA
0aza [U1A MPOTOTHITMPOBAHHA: TUTaTa JUIs GecrnaeyHoro
MPOTOTUNMPOBAHHSA, KOMILIEKT IIPOBOJOB Pa3aWiHOro THIA H
IJTMHBI, KOMILIEKT PE3UCTOPOB, KOMILUIEKT CBETOAHO/0B,
ceMHCEerMeHTHBI HHauKaTop, auciuied XXK-Tuna, KHONKKH — He
MeHee SIUT, MOTeHIHOMETPBI — He MeHee 31T, WH(PaKpacHbIH
INaT4MK - He MEHee 31T, YIbTPa3sBYKOBO# JaTYHK - HE MEHee
31T, NaTYHK TEMNEPATYPSI - HE MEeHee 11T, JaT4uK
OCBEIIIEHHOCTH - He MeHee 11T, Moay:ibk Bluetooth — He MeHee
1, momyns UK-npuemunka — He meree 1w, Moy MK-
MepenaTyMka B BUAE KHOTIOYHOrO MMy/bTa ynpaBienHus — 1T,
AKKYMYJIATOp — He MeHee 11T, 3apsaHOe YCTPOHCTBO — HE
MeHee 1T, B coctag Habopa 10/KEH BXOAHTh MYJIbTHAATYHK
U1 H3MEPEHUs TEMIIEPATYPhl H BIXHOCTH OKpYKaKOIIeH
cpensl — He MeHee 1mT. My IbTHAATYHK J0JDKEH 00anaTh
CTPOEHHBIM MHKPOKOHTPOJLIEPOM (TaKTOBas 4acToTa - HE
enee 16 Ml i, mKHA JaHHBIX — He MeHee 8 K6aliT),
HTepdeicaMu JUIA NOAKIIOYEHHS K BHEIIHUM YCTPOHCTBAM:
dpoBbie u ananorossie noprsl, 1-wire TTL, pasbem Tna RJ.
cocras Habopa DOMKEH BXOHTh KOMIUIEKT YHHBEPCAIbHBIX
BIYHCITHTENbHBIX MOy e, MpecTamomux coboli 6asosyio
1aTy, IiaTy paciiMpeHus [Uid CETEBOro B3anMOAEHCTBHA 1
ATy NOAKTIOYEHNs CHIOBOI Harpy3ku. Bxoasiue B
OMIUIEKT YCTPOHCTBA A0JKHBI 00/1a1aTh OAHOBPEMEHHOM
Eoucrpymnoﬁ, 3NMEKTPHYECKO#, annapaTHO! H MpOrpaMMHON
COBMECTHMOCTEIO APYT ¢ Apyrom. basosas mnarta
YHHBEPCAIBHOTO BEIYHCIHTEBHOTO MOMYJIA A0JDKHA
MpeACTaBIAT COGON MporpaMMUpyeMblii KOHTpOILIEp B cpene
Arduino IDE Hiu aHaNOrHYHBIX CBOOOIHO PacpoCTpaHAeMbIX
cpenax paspaGoTku. Basoas miara nomkHa oGnanats
CTPOEHHBLIMU HHTEpElcaMy LISl MOAKIIOYEHAA LHPPOBBIX U
HAJIOrOBBIX YCTPOHCTB, BCTPOeHHbIMH HHTepdeiicamu USB,
ART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi. [Inara
acIIMpeHHs I0JHKHA obecreyMBaTh BO3MOKHOCTh
OMIKJTIOYEHHS YHUBEPCATBHOTO BBIYMCITHTENIBHOrO MOIYJIA K
eTn nocpesicTBoM uHTepdeiica Ethernet. [lnarta pacimpenns
omkHa 06najaTh MOPTaMH BBOJa-BbIBOA [N MOAKITFOYEHHA
(pOBLIX H aHAIOTOBBIX YCTPOHCTB, HHTEp(eiic SPI u
03MOKHOCTBIO MONKITIOUEHHs BHelIHel KapThl namsTy. [Inata
aCIIMPEHWs U TOKIIOYEHNsS CHIIOBOH Harpy3KkH 10/KHA
GecreyuBaTh BO3MOXKHOCTb MPSMOr0 MONK/TIOYEHHS BHEIHEH
WIOBOH HArpy3KH, a TaKxke pery/MpyeMoii Harpy3kH
ocpencteoM PWM unrepdeiica. B coctas Habopa Jo/mKeH
XOIHMTb MPOrPAMMHPYEMBbIH KOHTPOJLIED, O0eCTIeYHBAIO LM
03MOMHOCTB OCYIIECTBATh Pa3paboTKy MporpaMMHOro Kona,
WCTONB3ys MHCTpyMeHTapuii cpen paspabotku Arduino IDE 1
Mongoose OS u a3bikoB nporpammuposanus C\C++,
JavaScript. [TporpaMMHpyeMbiii KOHTPOJUIEP AOJKeH 00aaTh
nopTamu I MOAKITIOYEHHUA UN(PPOBBIX W AHATIOTOBBIX
CTPOICTB, BCTPOSHHBIMH MPOrPaMMHPYEMbIMH KHOTKaMH H
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HaumeHoBaHHe
o6opynosanus (PBI1O)

KpaTkue npumMepHbie TeXHHYECKHE XaPAKTEPHCTHKH
(PBIIO)

Enunuua
H3IMepeHHus

':KDJ'IH‘IECIBO

HIIEKTPOMEXAHHYECKHMH MOIYJISIMH JUIsl OPraHU3allHH CHCTEMBI
[PYYHOTO yTIpaBIeHHA, BCTPOCHHBIMH MPOTPAMMHPYEMbIMU
ICBETOMOIaMH JUIA HHIMKALUHK pabodero pexuma,
BerpoennbiMu uHTepericamu USB, USART, 12C, SPI, 1-wire
TTL, ISP, Ethernet, Bluetooth, WiFi. B cocras HaGopa 10/KeH
XOIMTh MOAYJIb TEXHHYECKOrO 3PEHHMs , MPEACTABIAOIHHA
060 BEIYKMCIIMTETLHOE YCTPOMCTBO CO BCTPOEHHBIM
MKPOMpOLIEccopoM (KOJI-BO s/Iep - He MeHee 411T, 4acToTa
npa He Menee 1.2 I'Tu, o6bem O3V - He menee 512M6, obbem
CTpOEHHO# namsTH - He MeHee 81'6), HHTErpupOBaHHOH
amepoil (MakcMMabHOE pa3pelneHie BUAeONOTOKa,
epenasaemoro no unrepdeiicy USB - He MeHee 2592x1944
1.) ¥ onTH4ecko# cucteMoil. Moyiib TEXHHYECKOrO 3peHHA
oJkeH 00J1aaTh COBMECTHMOCTBIO C Pa3fIHYHBIMH
OrpaMMHPYEMBIMH KOHTPOJIIEpaMH € MOMOLIbIO
nrepdeiicos - 1-wire TTL, UART, 12C, SPI, Ethernet. Moxynb
eXHUUECKOro 3peHMs JODKeH 00ecreunBaTh BbINOIHEHHE BCEX
MepeHHUii 1 BBIMHCICHHI NOCPEACTBOM COOCTBEHHBIX
BITHCITHTENBHBIX BO3MOXHOCTEH BCTPOGHHOTO
ukpornpoueccopa. Moy b TEXHHHECKOr0 3pEHHA J0IKEH
OnagaTh BO3AMOXKHOCTEIO KOMMYHHKALIHH C AHANOrH4YHBIMH
Oy IAMHM TIOCPECTBOM IIMHBI Ha 6a3e MoC/eI0BaTeIbHOro
Tepdelica ¢ Lenbio fanbHeHIIelH nepesait pe3ybTaToB
MepeHuMii TpyTbl MOAYJel Ha yNpaBAlomee
BIYMCINTENBHOE YCTPORCTBO, MOIKIIOYEHHOE K AaHHOMN IIHHE.
MomyJib TEXHHYECKOr0 3peHHs 0/DKeH obecreyHBaTh
HACTPOMKH PeXXMMOB PaboThl - HACTPOHKY IKCIO3ULIMH, fanaHca
6e110r0, IIBETOPa3HOCTHBIX COCTABIIAIOLINX, MIOMIANH
l0GHapykuBaeMoii 00acTH H300paXeHH!, OKPYTJIOCTH
oGHapykUBaeMOii 061acTi H300paXkeHHA, NOJIOKEHHE
lo6HapyxHBaeMbIX 0011acTeil OTHOCHTEJIBHO IpYT ApYra,
MamMHHOE 06yHeHHe napaMeTpoB HeHPOHHBIX ceTel s
0GHapyKeHHs 00beKTOB, HOpMY 1 3aK0IMPOBAHHBIE 3HATCHIA
l0GHapy KMBaeMBIX MApKEPOB THIA ATuco, pasMepal
0GHapyKUBAEMBIX OKPY/KHOCTEH, KBAaIpaToOB H TPEYTOILHAKOB,
napamMeTpoB KOHTPACTHOCTH, Pa3MEPOB, KPHBH3HBI H
NONOKeHNs pacno3HaBaeMbix ki, Habop nomkeH
)GecrieuHBaTh BO3MOXKHOCTb Pa3paboTKN MOJIEH MOOHITBHOTO
po6oTa, ynpasnsemoit B FPV-pexume nocpeacTBoM
OrpaMMHOro obecniedeHus Uis IEPCOHATLHOTO KOMILIOTEPA
MOGUIBHBIX ycTpoiicTs Ha 6ase OC Android win 10S,
fecneuMBAIOIIEro BO3MOXKHOCTb YITPaBIeHHA MOOHIEHBIM
060TOM M BCTPOEHHBIM MaHHITYJIATOPOM NOCPEACTBOM
aduyeckoro uHTepdeiica, BKIOYAIOUINM B cebs Habop
HOMOK M MepekinodaTeneH, JHKOHCTHK, obnactb and
ToGpaxenus Bueo. Habop nomkeH obecneunsarh
03MOXHOCTh H3YYEHUs OCHOB pa3paboTKi MPOrpaMMHBIX H
NNapaTHbIX KOMILIEKCOB HHKEHEPHBIX CHCTEM, pelIeHH# B
chepe """"UnTepHer Bewel"""", a Taioke peuieHuit B o61acTu
POGOTOTEXHMKH, HCKYCCTBEHHOTO HHTE/UIEKTA H MAlIMHHOTO
o6yuenus. B cocras HaGopa JI0/DKHO BXOIHTE noco6He o
H3y9EeHHIO OCHOB 3IEKTPOHUKH H CXEMOTEXHHKH, pemeHHH B
cepe """ UnTepHet Bemeii"""", paspaboTKu 1
[IPOTOTHNIHPOBAHMIO MOIeel poGOTOB. B cocras Habopa
[OJDKHO BXOAHTB NOCOGHE MO H3YHEHHIO OCHOB Pa3paboTKi
ICHCTEM TEXHHYECKOro 3pE€HHA H 3JIEMEHTOB HCKYCCTBEHHOI‘O

juHTE/IeKTA."

(O6pasoBaTenbHbIi Habop Mo
IMexaHHKe, MEXaTPOHHKE 1

060TOTEXHHKE

"O6pa3oBaTebHbIH HAGOP A0DKeH ObITh MPEHA3HATCH 1A
yUEeHNs MEXaHHKH, MEXaTPOHUKH H po6OTOTEXHUKH.
6pazosaresibHbIN HaGOp MpeaHa3Ha4YeH MUIA pa3paboTKH

mT
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Ennnuua II(
H3MEpEeHHSs

OJITHYECTBO

MporpaMMHpYeMBbIX MOJENel MEXaTPOHHBLIX CHCTEM M
MOGHIBHBIX pOOOTOB, OCHALIEHHBIX Pa3IHMIHBIMH
IMaHUITY IAUMOHHBEIMHU ¥ 3aXBaTHBIMHU yCcTpoiicTBamMu. B coctas
Habopa JOMKHO BXOINTh: KOMILIEKT KOHCTPYKTHBHBIX
HIIEMEHTOB W3 METAJLIa, KOMIUIEKT KPENEKHBIX JIEMEHTOB,
[KOMIUTEKT /171t cOOpKH 3aXBaTHOrO ycTpolicTea — He MeHee |
I0T., KOJIeca ¢ Mpope3rHeHHbIM 06010M — HE MEHee 2 INT.,
oJieca BCEHAIIpaBIeHHOrO IBHKEHHA -HE MEHEe 2 WT., NPHBO
OCTOSHHOT'O TOKa C HHTETPHPOBaHHOM CHCTEMOI yIIpaBJIeHHs,
obecneunBatoliei 0OpaTHyI0 CBA3b MOJOXKEHHIO, CKOPOCTH H
HArpy3Ke - He MeHee 4 IIT., JaTYHK JUHHH - HE MeHee 3 IWT.,
IaTYHK PACCTOAHMSA — He MeHee | INT., akKyMyJsTopHas OaTapes
He MeHee | 1mT., 3apsAaHOe YCTPOicTBO — He MeHee | mT. B
ocTaB Habopa H0MKeH BXOJAUTh MPOrpaMMHpYeMbIi
KOHTpOJUIEp, 00ecrneYHBalOMni BO3MOKHOCTE OCYIIECTBIATL
pa3paboTKy MPOrpaMMHOTO KOJIa, HCMOJIb3ysA HHCTPYMEHTapHit
pex paspaborku Arduino IDE. ITporpammupyemsiit
KOHTPOJUIEp A0KEH 00ecneYBaTh anmnapaTHyio 1
POrpaMMHYI0 COBMECTHMOCT C 3JIEMEHTHOM Gasol, Bxoasmei
B coctas Habopa. [TporpaMMHUpyeMBbIi KOHTPOILIEP JOJKEH
o/iepXaTh cieayrommne uaTepdeiicsl: IMpPOBbIE H AHATIOTOBbIE
mopts! — He MeHee 50mT, USB, USART, I12C, SPI, ISP,
Bluetooth, WiFi. [IporpaMMupyeMblii KOHTPOJUIEP AOJIKEH
onepxath HHTepdelic (s MoAKIOYeH!s TIPHBOJIOB H
laTYMKOB pofOTOTEXHHYECKOro Habopa), pealH30BaHHbIH Ha
Gaze muHbl RS-485 — He Menee 12mt. [IporpaMMupyemBbiit
IKOHTPOJITEp JODKEH COMepKaTh CHIOBOM MOPT U1A
MOJKII0UEHHA BHEIIHEH HArpy3KH HJIH MOTOPOB — HE MEHEE
DT, B cocras HaGopa 10/KEH BXOAMTb MOIXYJIb TeXHHYECKOTO
3peHHs — He MeHee 1mT. Moay/ib TEXHHYECKOTO 3PEHHA 10/DKEH
oBecreynBaTh BO3MOXKHOCTh KOMMYHHKAIIMH C aHAIOTHYHBIMH
IMOJIY/IAMH MOCPEACTBOM IIHHBI Ha 6a3e NoC/ie0BaTeIbHOro
HTepdeiica ¢ LeMbIo JanbHeHeH nepeain pe3yIbTaToB
3MepeHuii rpy Nkl MOy el Ha YNpaBsomee
BBHIYHCTHTENHOE YCTPOHCTBO, MONKIIOYEHHOE K JaHHOH IIHHE.
Oyb TEXHHYECKOr0 3peHHs 0/KeH obecnenBarh
BO3MOMKHOCTB OCYIECTBIATh HACTPOHKY MOIYJIA TEXHHIECKOTO
peHus - HACTPOHKY JKCNO3HIMH, Gananca Genoro,
BeTOPa3HOCTHBIX COCTAB/IAIONINX, TIOMWA/AH OGHAPYKHBaeMOH
06nacTH H306paXkeHus, OKPYII0CTH 0OHapykHBaeMoii 00NacTH
H300paXKeHus, TON0XKeHne 00HapyKHBAEMbIX obnacTei
OTHOCHTENLHO ApYT Apyra. Moxyib TEXHH4ECKOT0 3pEHHsA
noskeH o6ecrneyuBaTh BOBMOXKHOCTb HACTPOHKH Ha
0IHOBpEMEHHOe 0GHapyKeHHe He MeHee 10 paTHiHbIX
OIMHOYHBIX 00BEKTOB B ceKTOpe 0030pa, TH60 He MeHee 5
OCTABHBIX 00BEKTOB, COCTOAIIMX U3 HE MEHee 3 pasIuyHBIX
rpaduueCKHX MPUMHUTHBOB. MOy b TEXHHUECKOTO 3pEHHA
nomkeH 06J1aaTh BCTPOeHHBIMH HHTepeticamu — USB, UART,
1-wire TTL, 12C, SPI a5 KOMMYHHKaIHH CO BHEIIHHMH
MoIKII0YaeMbIMH YCTpOoiicTBaMH. "

(OGpaszoBaTeNnbHbIHA
IKOHCTPYKTOP C KOMILICKTOM
NATYHKOB

"O6pasoBaTenbHbiii HaGop K0/VkeH ObITh NPEAHA3HAYCH A
3y4eHHs OCHOB Pa3pabOTKH MPOTPaMMHPYEMBIX MOJIENEH
TOHOMHBIX MOOWIBLHBIX poGOTOB. B cocTas Habopa 10/KHO
XO/IMTh: KOMIUIEKT KOHCTPYKTHBHBIX 3JIEMEHTOB M3 IIaCTHKa,
HCTPYMEHT Uil paboThl C KPENeKHbIMH KOMIIOHEHTaMH,
CepBONPHBOJL C BCTPOEHHOH CHCTEMOH YNpaB/ICHHA,
o6GecneqnBaroleif 06paTHyIO CBA3b MOJIOKEHHIO, CKOPOCTH H
Harpy3ke - He MeHee 4 [T., MyJIbT yNpaBJIeHus — He MeHee 1w,
laTYMK KacaHus — He MeHee | IIT., IaTYHK L{BETa — HE MEHee

1 IT, IATYMK TAKTHILHO-CEHCOPHbIH CO CBETOHOIHBIM

8.00




Ne
n/n

[ HaumeHoBaHHe
obopynosauus (PBI1O)

KpaTkne npuMepHble TEXHHYECKHE XApPAKTEPHCTHKH Eaunuua EK
(PBITIO) H3MepeHHs

OJTHYECTBO

MOJyJieM — He MeHee | mT., kaMepa ¢ BO3MOXHOCTBIO
0JHOBPEMEHHOT0 ONpEeIeHHA HECKOJIBKHX LIBETOB — HE MEHEE
| wr., akkymynaropHas 6atapes — He MeHee | wT. B cocras
HaGopa 10/KEeH BXOANTh pOGOTOTEXHHUECKHH KOHTPOJLIEp — He
MeHee lmT. PoGOTOTEXHHYECKHIH KOHTPOILIED JOJDKEH
lo6agats BCTpoeHHbIM [BeTHBIM JKK 3KpaHOM H BCTPOEHHBIM
€pLUHOHHBIM JaTYHKOM. POGOTOTEXHHYECKHH KOHTPOJLIEP
OJDKEH UMETh He MeHee 12 MopToB [UiA MOAKITIOYeHAA
HEIIHMUX YCTPOMCTB U MOPT [UIA YCTAHOBKH KapThl namaTH. B
ocTaB Habopa I0JKEH BXOAUTh MPOrpaMMHUpyeMblii
oHTpoJutep — He MeHee | mT. [IporpaMmupyembiii KOHTpOJLIEp
OJDKEH MpeJICTaBIsATh 000 ycTpoiicTBO, obecneunBaiomee
03MOMKHOCTB OCYIIECTBIATE pa3paboTKy MpOrpaMMHOTO KOJa,
CroMBb3ys MHCTpYMeHTapHit cpell paspabotku Arduino IDE.
porpaMMHpYeMBIii KOHTPOJUIEp N0JDKeH obecrieunBaTh
NNapaTHyio ¥ MPOrpaMMHYIO COBMECTHMOCTD € JIEMEHTHOH
6a30i1, BXoaAmel B coctaB Habopa. [IporpaMMupyeMbiit
IKOHTPOJIIEP NOKEH COEPXKATh CIeYIONmHe HHTEpdEHCh:
M(pPOBLIE M aHAOTOBbIE MOPTHI — He MeHee S0wT, USB,
USART, 12C, SPI, ISP, Bluetooth, WiFi. ITporpaMmMHpyeMblii
IKOHTPOJUIEP AOJDKEH COlepXaTh HHTepdeic Ui NOoAKIoYeHAA
NPUBOJIOB M JaTYHKOB POGOTOTEXHHYECKOro Habopa— He MeHee
12 wt."

Haumenosanue Hanpasiennsi: ""TexHosornyeckas HanpasjieHHocTb. BUO"

HaiMeHOBaHHE pa3fiena:
"TexHoJoru4yecKas
HanpasieHHocTs. BUO"

CriekTpodoTOMETP

[peaHasHadeH U ONpe/ieIeHHs ONTHYeCKOH MIOTHOCTH,
03 QHLHMEHTOB NPOMYCKaHUA 1 KOHLEHTPALWH mT
a3H000pa3HBIX pacTBOPOB

1.00

A HATUTHYECKHE BECHI

peHA3HAYEHB! IS TOYHBIX H3MEPEHHH MACChI, NO3BONAIOT
OHTPOJIMPOBATH H3MEHEHHs MACChI C TOUHOCTBIO 0,1 MT.

1.00

[Yue6GHO-HCCnen0BaTeNbCKas
abopaTopust GMOCHIHANIOB H
HeHpOTEXHOIOT Wi

"B cocras BxoaaT: Cencop Tun 1 He menee 1 wr.,
obecneunBaeT BO3MOXKHOCTb PErHCTPALIMY CHIHANA
5NEKTPHYECKON AKTHBHOCTH MBIILILI (3/1€KTPOMHOTPaMMBI,
OMT'). Peructpaius AOMKHA OCYLIECTBIIACTCA HEHHBA3SHBHO,
CyXHMH 371eKTpoiaMH. BO3MOKHOCTBIO KPETUICHHA K PYKE
qenoBeKa, YTO JOJKHO JaBaTh BO3MOXHOCTh PETHCTPHPOBATh
hIeKTPHYECKYI0 aKTHBHOCTH MBIIIILIGI B 00J1aCTH, HaJl KOTOPOH
pacnioaraetcs KperuieHre. IIpu HanpsHKeHHH MBIIILB! 10/DKHA
6LITH ObecrnedeHa BO3MOKHOCTb HAOMOAeH A IyIHOCTH
curnana (1.e. mpucytcTre DMI), NpH pacciabneHuy MbIIIIb -
lee otcyTcTaue. Cencop Tum 2 He Menee | wT., obecneunBaeT
03MOKHOCTb PErMCTPALHMH CHTHAA (OTOMIETH3IMOTPaMMBI
®I1I") ONTHYECKHM MyTeM, 3@ CYET H3MEHEHUA OTPAKEHHOTO OT
OBEHOCHBIX COCYIOB CBeTa, 00beM KOTOPBIX H3MEHAETCA MO
03/1efiCTBHEM ITy TbCOBOH BOJTHBI, CeHCOp AOJDKEH ObITh
GecredeH BO3MOXKHOCTBEO KPEIJIEHHA K MOy IeHKe najibla
enoseka. Cencop Tun 3 He MeHee 1 wT., obecneunBaeT
03MOKHOCTb: perucTpalin CHMrHasa 3JIeKTpoKapaIuorpaMMal
9KT') He MHBa3MBHBIM criocoGoM; peructpauny I, IT 1 I
TBeeHUIT; MOIKIIOYEHHUs INEKTPOIOB K CEHCOPY € MOMOIIBIO
O IMHHMTEJBHBIX MPOBOJIOB, 060pyaoBanHbX TouchProof
aspemamu. Cencop Tun 4 He meHee 1 wT. obecnevnBaeT
03MOXKHOCTb: PErHCTPALIMK CHIHANA KOXHO-Ta/lbBaHAYECKOH
eaxumu (KI'P), perucTpalus KOTOPOTO OCYINECTBIACTCA Ha
OCTOSHHOM TOKE; MOMAKIIOYEHHS K Tey 4eJI0BeKa ¢ MOMOMIBIO
YXHMX 3JIEKTPOJIOB, TOIKJIOYEHAE KOTOPhIX K CEHCOPY
YIIECTBIAETCS C MOMOILIBIO TouchProof pazsemoB. Cencop
un 5 He Menee 1 mT., obecrnedrBaeT BOZMOKHOCTB!

mT

9.00




Ne
n/n

HaumeHoBaHHe
ob6opynosauus (PBI1O)

KpaTkne npuMepHbie TEXHHYECKHE XaPAKTEPHCTHKH
(PBIIO)

Eﬂﬂl‘l“ua I:KDJ"IH‘IEC'I'BO

H3IMEpPEHHHA

perHCcTpaLliK CHrHANA 3EeKTPHYEeCKOH akTUBHOCTH Mo3ra (D3I7)
C MOMOIIBIO CYXHX HeMHBA3HBHBIX JIEKTPOIOB; PErHCTPALHU
DIEKTPHYECKOH aKTHBHOCTH pa3sHBIX 10 MO3ra;
MOJKTIFOYEHHA 3NIEKTPOIOB K CEHCOPY € MOMOLILIO
COe IMHHTEILHBIX IPOBOIOB, 06opy aoBaHHBIX TouchProof
pa3beMaMu; 3aKperieH:s 3JIEKTPOIOB Ha MOBEPXHOCTH IOJIOBBI.
Cencop Tun 6 He MeHee | 1T., o6ecrneynBaeT BO3MOKHOCTh:
PerMCTpalK CHrHana Konebanua rpyanoi kiuetku (Cerncop
[IbIXaHHA); OTIpe/IENIEHHA YacTOThI JbIXaHHUs. Y CTPOHCTBO 1A
ﬁﬁopa HOaHHBIX OT CEHCOPOB M MepeaiyH Ha NEPCOHANbHbIH
oMMbIOTep ofecreyrBaeT BOIMOXKHOCTL C60pa TaHHBIX OT
MOJKIFOYEHHBIX K HEMY CEHCOPOB H OTIPABKY MOIy4€HHBIX
nannsix Ha [TK. [Toakmovenue ueHTpanbHoro Moayiis k ITK ¢
momoinsio USB-kabend. L{eHTpanbHeli MOIY/Ib HMEET HE MEHEE
1 wr, : ransBanAueckylo usossuto ot [1K. LlenTpanbHelit
MOIyJb 0OecrieuHBaeT BO3MOXKHOCTb OTHOBPEMEHHOTO
MOAKITIOYEHHs BIUIOTH 10 4 ceHcopoB. Kax /il U3 BX010B
[{eHTpILHOTO MOYJIA MMEET ralbBaHWIECKYI0 H30MALHMIO
(o6ecriedeHne MeXKaHAIBHON ralbBAHHYECKOH H30MIALMH).
[NoaxioueHHe CeHCOpoB K LleHTpabHOMY MOIYJTIO
OCYIIECTBIIAETCS C MOMOMIBIO CIEHATM3MPOBAHHBIX Pa3beMOB
tuna LEMO, ofecniednBarOmx NpaBHIIbHOCTD MOAKITIOYEHUA
pa3beMa M CHIDKAIOMIMX PHCK CITy4aifHOrO KacaHus pa3heMoB
TOKOMPOBOAALIMX YacTeH, a Takxke 00eCreynBalOIMX 3aIUTY
0T HECAHKIIHOHWPOBAHHOTO MOKIIOYEHHSA K NPOU3BOJIbHBIM
ycrpolicteam. Momynb «KHonkay He MeHee 1 wT.,
oGecrneunBaeT BO3MOXKHOCTB: pa3METKH PETHCTPHPYEMBIX
CHTHAJIOB M OTMeYaTh He MeHee 3-X pas/IHYHbIX KaTeropuu
cocTosmmit, YeTpolicTso, BXOZAIIee B cOCTaB JabopaTopHH,
omkHO ofecrneyHBaTh BO3MOXXHOCTb PErHCTPalnK
pTepHANIHOTO AaBieHus."

HaumeHoBanue HanpasjeHusi: "KomnbloTepHoe H npe3eHTalHOHHOE oGopyaoBaHue'

HaumeHoBaHHEe pasjena:
"KoMneloTEpHOE H
Mpe3eHTallMOHHOE
obopynosaHue"

HTEPaKTHBHBIA KOMILIEKC €
BIYMCITHTEIBHBIM G10KOM H
MOGHITBHBIM KpEILIEHHEM

"MHTepaKTHBHBIHA KOMIUIEKC C BHIYHCIIHTELHBIM GI10KOM
MOOHILHBIM KpErUIeHHEM I0/DKEH COOTBETCTBOBATh
CeMyIOIMM TeXHHYecKHM TpebopaHuaM: PasMep nuaroHaiu:
He MeHee 74 noiiMoB; PaspemeHue KpaHa 1o ropH3oHTall: He
menee 3000 nukceneii: Pazpemenne 3KpaHa 1Mo BEPTHKAIN: HE
Mmenee 2100 miakceneit; [oanepxkka paspemenns 3840x2160
nukcenedt (mpu 60 I'w): na; Haniaue BCTPOSHHOM aKy CTHIECKO#H
cuctemsl: aa; KonmuecTso Todek kacanus: He meHee 20,
BoicoTa cpabaThiBaHHA CEHCOPa OT MOBEPXHOCTH JKPaHA: HE
Gonee 3 MWUIMMETPOB; BpeMs OTK/IHKA CEHCOpA KacaHWA: He
Gonee 10 MunnHcexkyHa; BerpoeHHsle (yHKIMA pacrnio3HaBaHuA
0OBbekToB KacaHus: aa; KonudecTso nmoanepKHBaeMbixX
CTHITYCOB OIHOBPEMEHHO: He MeHee 2; BO3MOXKHOCTh
monkmouenus k cet Ethernet npoBoaHBIM criocobom: Aa;
Bo3MOKHOCTh nokmoyeHus Kk cetd Ethernet GecripoBoHBIM
crioco6om (Wi-Fi): na; Bo3MOXHOCTb MCTIOJIb30BAHMA NTAZIOHH B
adecTBE HHCTPyMEHTa CTHpaHus: 1a; Hanwune
HTErpHpOBaHHOTO AaTYHKa OCBEILIEHHOCTH A

TOMaTHYeCcKO# KOppeKLHH APKOCTH noacseTky: aAa; Hanutine
YHKLHH GecpoBOIHOl nepe/aun H306paxeH s ¢ yCTPOHCTB
a 6aze OC Windows: na; Hanuune dyHK1MH GecrpoBOAHOM
epenauu H300pakeHns ¢ ycTpoHcTB Ha Oase OC MacOS: na;
amnune yHKLMK GecrpoBoIHOH nepeaayy H3o0pakeHns ¢
crpoiicTs Ha 6ase OC i0S: na; Hanuune GyHKuMH

mT

1.00




Ne
n/n

HaumeHoBaHHe
obopyaosauus (PBI1O)

KpaTtkne npumepHble TeXHHYeCKHE XapaKTePHCTHKH
(PBIIO)

Eannunua
H3MepeHHs

IKDJ'IH‘-IECTBO

GecrpoBOIHOM Nepeaavn n300paXeH s ¢ YCTPOHCTB Ha Oase
IOC Android: 1a; Bo3MOXHOCTb Y/IalleHHOTO yNpaBIeH:A H
IMOHHTOpHHIA: 14, Hanuuane KpeIUICHHA B KOMIUIEKTE: 14,
HanmWare c0Ta Ha KOpITyce JUld YCTAaHOBKH JOMOJIHHTENLHOTO
[BeIYHCTHTENEHOrO OyToKa: na; MakcHManbHbIH
moaaepxkuBaeMblii 00beM onepaTHBHON naMATH
IONOTHMTENLHOTO BBIUKCIMTENBHOrO O110Ka: He MeHee 8 I'0;
MakcHMabHBIH TIOIEP)KHBAEMBIHA 00BEM HAKONHTE/IA
IOTIONTHHTENLHOTO BHIYHCIUTENBHOTO OlI0Ka: He MeHee 128 I'0;
PasneM 171 MOAKITIOUEHUS JOMOJHHTEILHOTO
BIYHMCIIMTENLHOTO 0JI0KA ¢ KOHTAKTaMH 3JIEKTPOITHTAHHA
BIMHUCTNTENLHOTO BJI0KA OT BCTPOGHHOTO O/10Ka MATAHKA
HTEPAaKTHBHOTO KOMILIEKCAa M KOHTaKTaMH JUIS MOJIKITIOYeHUA
¢poeoro BuaeocurHana ¥ USB mnst noakmoveHnsa ceHcopa
kacaHus: Hanmuuue; [[poU3BOAMTENBHOCTS MpoLeccopa
OTIOJTHHTEILHOTO BHIMHCIHTENLHOTO O110Ka (3HaYeHHe
okasatens «CPU Mark» no Tecty «Desktop CPU Perfomance»
ttps://www.cpubenchmark.net/desktop.html wm no Tecty
«Laptop & Portable CPU Performance»
ttps://www.cpubenchmark.net/laptop.html): ne meree 7000
NMHHLL PaspenieHre Ha BBIXOJE BUAEOAdANTEepa
BIYHCIUTENTBHOTO O10Ka MpH paboTe ¢ HHTEPaKTHBHBIM
omrexkcoM: He Meree 3840 x 2160 nuxceneit mpu 60 I';
anudHe y J0TOJHATEILHOTO BEIYHCIHTENBHOrO G0ka
ecnposoaHoro moxyns Wi-Fi ne miwke 802.11a/b/g/n/ac;
aKCHMaTbHbIH yPOBEeHb IifyMa NMpH paboTe NOMOTHHTENBHOTO
praHcIUTENBEHOTO 6n10Ka: He Gonee 30 nbA; Hannuue B
OMIUIEKTe MOOMIBHOTO METAJUTHYECKOTO KPeIIeH A,
GecrneyHBalOIEro BO3MOXKHOCTh HAMOJMbHOH YCTAHOBKH
HTEPaKTHBHOIO KOMIUIEKCA, C MEPEBHKHON KONECHOH 6a3oii u
03MOXKHOCTBIO (PHKCALIMH KOJIEC JUTA MCKITIOUEHHUA
€NpOM3BOJIBHOTO ABHKeHHUs, [TpeaycTaHOBICHHAA
fepalMoHHas CHCTeMa C rpapuyecKuM Nosib30BaTeIbCKHM
ntepdeiicom, obecneunBaroias padoTy pacpOCTPaHEHHBIX
Gpa3oBaTeNbHBIX H 00IECHCTEMHBIX NIPHJIOXKEHHH: HATHYHE;
HKLUs rpadM4eckoro KOMMEHTHPOBAHHA NOBEPX
OM3BOJIBHOTO H300p@KEHHSA, B TOM YHC/IE OT PU3HICCKH
OJKTIOYEHHOTO HCTOYHHKA BUIEOCHIHAIA: HAJTUYHE,
HTErPUPOBAHHBIH B MO/Ib30BATE/IBCKHH uHTepdeic
YHKIHOHAJI IPOCMOTpa H paboTsi ¢ (ailaMi OCHOBHBIX
opmaros ¢ USB- HakomuTeeil WIH CEeTEBOrO cepBepa:
anuane; UHTerpupoBaHHbie cpeicTsa, obecneurpatomue
e/lyIomui (pyHKIMOHAN: — CO3/1aHHe MHOTOCTPaHHYHBIX
yeOHBIX 3aHATHIA C MCIONB30BAHNEM MEHAKOHTEHTA
a3MMYHBIX (OPMATOB, — CO3JIAHHE HAMUCEH H KOMMEHTapHEB
OBEpX 3aryIIeHHbIX PHIOXKEHHUI, — pacro3HaBaHue GUryp 1
YKOMHUCHOTO TeKCTA (PyCCKHH, aHT TMACKHH A3BIKH), —
a/THYHe HHCTPYMEHTOB PHCOBAHMA TEOMETPHYECKHX (HTYp 1
uHUI. BeTpoenHble (yHKIMU: — FeHepaTop ciaydaiHbIX
HCeN, — KanbKyJsaTop, — KpaHHas KIaBHaTypa, — Taimep,
penakTop MareMaTHYeCKHX GopMyIl. DICKTPOHHbIC
aTeMaTHUEeCKHE HHCTPYMEHTbI: — LIMPKYJib, — YTOJIbHUK, —
uHelKa, — TpaHcnopTup. Pexum «benoit Jockm» ¢
03MOKHOCTBIO CO3/IaHMA 3aMETOK, PHCOBaHMs, paboThl ¢
abnuuamu 1 rpadukamu: Hammaue. Mmnopr daiiios
opmaros: PDF, PPT, PPTX"

DnumiapT

Pasmep paboueii obnactu: He Menee 700x1000 Mm

T

2.00

Tenexka Ui 3apAIKH H
IXpaHeHHs HOYTOyKOB

THIT KOpITyca: METAT; BO3MOXKHOCTE 6e30MacHOro 3alHIIeHHOro
3aMKOM XpaHeHHA HOYTOYKOB: HaIHYHe; BO3SMOXHOCT 3apAIKH
HOYTOYKOB: HaHYKe, MOIEPIKKA HOYTOYKOB n.1.; HamuaKe

mT

2.00




Ne
n/n

HaumeHnoBaHue
obopynosanus (PBIIO)

KpaTkHe npumMepHble TEXHHYeCKHE XaPAKTEPHCTHKH
(PBIIO)

Eaunnua
H3MepEeHHs

II(OJIH‘IECIBO

poytepa Wi-Fi crangapra 802.11n unu copemenHee: 1 wr.
momaepxka HOyTOyKoB 1. 1; KonuaecTBO HOYTOYKOB: OT 15
TYK, MoAep#Ka HoyTOyKkoB m.1; HanpsikeHue nUTaHHuA:
D20B\500; [oTpebasiemas MomHocTh, BT (Makcumym): 2500;
[MotpeGnseMslii Tok, A (Makcumym): 12; Jlinna mHypa
ONEKTPONMHUTaHKA: 0T 2,5 MeTpa; 3alluTa OT NepeHanpsHKeHHs,
[KOPOTKOr0 3aMblKaHHA: HAJIMYHE, Koneca s nepeaBHKEHHA C
TOPMO30M: HaIHYHE.

MDY tun 2

Tun ycrpoiictsa: MHorodyHKIHOHaNEHOE ycTpolicTeo (MDY);
[lBeTHOCTL MeyaTh; LBeTHas; GopMar neuaTH: He MeHee A4,
TUN CKAHMPOBAHHUS: MPOTKHBIN/TTAHIIETHBIN; Bo3MOXKHOCTh
ckaHMpoBaHuA B Popmarax: He MeHee A4; Cnocob
nomouenns: LAN, Wi-Fi, USB."

mT

1.00

MDYV tun 1

"Tun ycTpoiicTBa: MHOro)yHKIIMOHAIbHOE YCTPOHCTBO
(MDV); LseTHOoCTh nevats: yepHo-Oenad; TexHonorus ne4aru:
nriekTporpaduyeckas (nasepHas, cBeToaHOIHAsA); Popmar
meyatH: He MeHee A4; Tun ckaHHPOBAHMA:

OTSKHBIH/MNaHIIETHbIH; BO3M0OXKHOCTh CKAHHPOBAaHHA B
opmarax: He Menee Ad; Cnioco6 nonkmouenus: LAN, Wi-Fi,
SB"

mT

1.00

HoyT6yk

"dopm-dakTop: HOyTOYK; Pasmep muaroHanu: He menee 15.6
iimoB; Paspemenue sxkpana: Full HD, Quad HD wiu Ultra
; OGmuit 06beM YCTaHOBIIEHHON OTIEPaTHBHOM MAMATH: He
enee 8 I'6aiiT; MakcuManbHbIH 06IIHI MOLIEpPKUBAEMBIH
GbeM onepaTHBHOI namATH: He MeHee 16 I'Gaitt; O6bem SSD
akonuTens: He MeHee 240 I'Gaift; BecripoBoaHas ca3b: Wi-Fi;
ONMYECTBO BCTPOEHHBIX B Kopryc nopros USB: He meHee 2,
KoTOpbIX He MeHee 1 nomkHO 6biTh USB Bepcuy He Huke
3.0; PaspemeHne B36-kamepsl, Mnukcens: He metee 0.3;
BcrpoenHbiii MukpooH; Knasuarypa ¢ packiaakon 1
Mapkuposkoit knasum QWERTY/ULIYKEH; Iomepxka
cTannapros GecripoBoaHo# cask: 802.11a/b/g/n/ac;

Mark» mo Tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): e menee 5000
enuHALL, Hanwuue MaHHyIATOpa MBILIb B KOMIUIEKTE: 13,

'V cTAHOBJIEHHAs OMEpalMOHHAsA CHCTEMA C rpaduuecKinM
0JTb30BaTENILCKHM HHTEpGEHCOM, CBEAEHHA 0 KOTOPOM
KITIO4EHb! B eIMHBIH peecTp POCCHHACKHX MPOrpamMM Ui
NEKTPOHHBIX BEIYHCIHTE/BHBIX MAIIMH H 023 TaHHBIX;
CTAHOBJIEHHBI MaKeT OYUCHOro MPOrPaMMHOr0 0becneYeH A,
OBMECTHMOTO C YCTAHOBJICHHO# ONeEpPaLHOHHON CHCTEMOH,
BEIEHHA 0 KOTOPOM BKJIIOYEHBI B €IHHBIA PeecTp POCCHHCKHX
[POrpaMM JUIsl 3/IEKTPOHHBIX BBIYMCIHTENbHBIX MAIIHH 1 6a3
aHHBIX."

TpoH3BOAUTENLHOCTE MpOLIECCOpa (3nagenue nokazatens «CPU mT

30.00

HaumeHoBanue HanpasJjenus: "O6opyaoBaHne 415 AONOJTHHTENLHBIX HanpasJjieHHii"

HauMmeHoBaHue pazzena:
"XAWUTEK"

ICTaHOK NTa3epHO# pe3kH
Y MCJIOBBIM MPOrpaMMHBIM
yTpaBIeHUEM

03MOMKHOCTE 06paGOTKM XPYTIKHX MaTepHasioB, B TOM 9HCIIE
epaMHKH, CTeksa, oprerexsia. Moy s GuiibTpalluy BO3ayXa B
oMmIuiekTe. BcTpoeHHOe BolsHOE oxnaxaenue. Jlazep Tuna
02. Pa3mep paGouero crona, Mm: He MeHee 300*500.
oIIHOCT Nasepa, BT: He meHee 40. [TomnepxuBaeMbie
pmatsl daiina: JPG, PNG, TIF, BMP, DXF, SVG, CR2.

mT.

1.00

[TnacTvk AAd 31 nedaTH

Tun rutacThka: PLA, TonmuHa HUTH: He MeHee 1,75 MM

LIT.

40.00

MHoOro(}yHKIHMOHATbHAsA
cTaHL|A [UTA MEXaHH4EeCKOH
oOpaboTkH 1
POTOTHITMPOBAHUSA

'VueGHas MOy IbHAs CTAHIMA JIOJDKHA obecreynBaTh

03MOIKHOCTh M3yUEHHs He MeHee TpeX TEeXHONIOr i
OHW3BOJICTBA H3Jenui 1 00paboTKH MaTEPHANIOB, @ TAKKE
OTOTHIHPOBaHHUA M3fenuil. YueGHas MOIyIbHaA CTAHLMA

OJDKHA MMETh CJIeYIOIIHI COCTaB W XapaKTepHUCTHKH:

mT

3.00




n/n

HaumeHnoBanHe KpaTkune npumepHbie TeXHHYeCKHE XaPAKTEPHCTHKH
obopynosanus (PBITIO) (PBITO)

H3MepeHHst

Enunuua }K
0JIHYECTBO

Matepuan koHcTpykUMu: amomuHuii Konndectso
HanpaB/IAOMMX: He MeHee 4 T. Habop unTepeiicos: -
Ethernet, He menee 1 wr. - USB, He menee 2 mT. - MicroSD:
Hanu4Ke, - Momgyns 6GecriposoaHoii cBa3n Wi-Fi: Hammaue.
[Manens ynpaenenus ¢ 3kpaHoM: Hanudue Tun ynpasieHus
pKpaHa: ceHcopHoe Tum 3kpana: LCD-nawens LipeTHOCTD
HKpaHa: LBeTHOII JluaroHank 5kpaHa: He MeHee 3,5 moiiMa
[nardopma nomorpesaemas: Hanwaue [nardopma wa 3D-
nevyaTH MarHuTHas rubkas: Hannune COBMECTHMOCTD
mnathopmsl 1 3D-nevaty ¢ miaTpopMoii nosorpeBaeMoii:
Hannue CMeHHbIH Moayb 3D-nevyatn: Hanmuuue TexHonorus
3D-neuatu: FDM unu FFF [{uamerp comna: He Meree 0,4 MM
MakcHManbHas TeMIepaTypa Harpesa comuia: He menee 250 °C
MaxkcuMaibHas TeMIiepaTypa Harpesa rnojaorpeBaeMoin
natdopmer: He MeHee 80 °C MuUHHMaNbHAasA TONIIHMHA C10A: He
Gonee 50 Mkm MakcuManbHas TONIIHHA cnos: He Menee 300
mkM Ckopocts 3D-nedatu: He MeHee 100 Mm/c MakcuManbHbIH
pasmep M3roTasuBaeMoif Mozienu: He Menee 200x210x200 mm
[omnepxusaembie MaTepuaisl i 3D-nevat: PLA-, PETG-,
TPU-, ABS-, PC-, Flex-nnacTtuk J/[naMeTp HMTH [UIACTHKA: HE
Gonee 1,75 mm Cencop oOHapy»KeHHA HHTH IIACTHKA: HAJIHYHe
DyHKLHA aBTOMATHYECKOH KanuOpoBKH: Hanuyune CMEHHBIH
Ta3epHbIA MOYIb: HaM4He MOIHOCTS Jlasepa: He MeHee 1,6
BT ®yHKLHA JIa3ePHOT0 rPaBHPOBAHKA: HanMuue DyHKINA

200x200 mm IMoanepxusaeMbie MaTepualbl: Oymara, KapToH,
lepeBo, IiacTuk, koka CMeHHbIH Moy b pe3epoBaHus ¢
UITY: Hanuune MakcuMallbHas CKOPOCTh BpallleHHA MITHHAEIA:
He MmeHee 8000 06/MuH MakcuManbHbIHA IHAMETD 3aXHMa
natposa: He MeHee 4 MM @pesa: Hanuune OYHKIHA
MJIOCKOCTHOrO ¥ 00beMHOr0 ()pe3epoBaHus: HATHIHE
[Toanep)kHBaeMbie MaTepHaIbl: JIEPEBO, TEKCTOMHT, MUIACTHK
KoxyX 3amuTHbii: Hanuane Ouku 3amuTHbie ¢ YD-QHibTpoM:
HanM4Me AJanTep MATaHUA: HaTHYHe KOMIIeKT 3amacHbIX
(hYHKLIHOHAJILHBIX 3JIEMEHTOB: HAIHYHE

InasepHoit pe3ku: Haymune Pasmepsl pabodeit obnacTu: He MeHee

HanmeHOBaHME pasjiena:
"JneKTpo3HepreTHKa”

HaumeHoBaHKE pasjerna:
"['EO-A3PO"

[poTHBOY IapHBIf ITAHIIET IS MPOBENCHHA MOJIEBLIX pabor, B
[TpoTHBOYAApHBIH IUIAHIIET  [T. 4. cOOpa JaHHEIX Ha MECTHOCTH. JlnaroHans S5kpaHa, JoHM:
He menee 10,47

mT.

1.00

[Tonuron ans BITJIA iCeTqaTOE OrpaK/IEHHE 30HbI MONETOB 3X3X3 MeTpa

1.00

UTazepHbIii faTbHOMED [UTA H3MEPEHHS PACCTOAHMH 1A

s SpHLIR IAIEHOMED CO3aHMs TOUHBIX 3A-Moeneii moMeleHHii u Ipyrux 0GHeKTOB

mT.

2.00

"®opM-(hakTop: yCTPOHCTBO MK HaGOP s COOPKH, KaHal
CBA3M YIPABJIEHHs CUCTEMOMN: HaHUHe, KOJUICKTOPHBIE
MOTOpbI: HAIAYHE, MOIETHBIHA KOHTPOJLIEP ¢ BO3MOXKHOCTBIO
MpOrpaMMHUpOBAHMS: HANMYME, MOINEPXKKA ONTHICCKON
MCTeMBI HABUTAIIMM B TIOMEIEHHH: Hanuyne, Moayns Wi-Fi
HIeOKAMEpBI: HATMUKE, KaMepa ONTHYECKOro MoToKa:
anMune, Tepe3apskaemas akKyMynsaTopHas Oarapes :
anuuue, MPOrpaMMHOE NPUIOKEHHE I MPOrpaMMUpOBAHHA
yIpaB/eHHs, B TOM YHCIIE [UIA CMapTHOHOB, (yHKIHA
OrpaMMHpPOBAHHA HECKOIBKHX JICTAIOLINX po6oTOB Ha OTHOM
cTpolicTee: HatMuue MaTpHyHBIH HHIMKATOP € MOIyJIeM
aTYHKa PaCCTOAHHA C KPaCHBIMM ¥ CHHHMH CBETOLHOAMH 8x8
1 wr. MHKPOKOHTPOJLIEP: IBYXbAAEPHBIH C OTKPBITHIM
onoM Paciupenue: 14-KOHTaKTHBIH MOPT pacIIMpeHUA (12C,

VyeGHas neralomas
poGoTOTEXHUYECKAA CHCTEMA C
ICV kamepoit

mT

7.00




Ne
n/n

HaumeHoBaHHe
obopynosaunus (PBITO)

KpaTkHe npuMepHble TEXHHYECKHE XapPAKTEPHCTHKH
(PBI1O)

Eaununa
H3MepeHHs

II(DJIH‘IECTBO

90 rp MakcuManbHOe MoJeTHOE BpeMs: He MeHee 13 MuHyT"

UART, SPI, GPIO, PWM, ucTounuk nutanusa) Macca He Gonee

ITrobuTeNbeKas MOOUIbHASA
03/IyLLIHas CHCTEMA C

Eomomuocn}o BU3YaJTbHOIO

yITpaBJIeHHA OT MEPBOro NMUa

"Jlio6uTensckas MOOMIbHASA BO3MYIIHASA CHCTEMA LIS
MpoBeaeHNs a3podOTOCHEMKH MECTHOCTH H OTAENBHBIX
oGbexToB Mopm-daktop: yerpolicTBo wiu Habop ans cGopky,
KaHaJl CBA3M YIIpaBJIeHHs CHCTEMOI: HATHUHe, MaKCHMallbHas
MaTbHOCTD NMEpeaayu JaHHbIX, HE MECHEE 2 KM,
GeCKOJLTIEKTOPHbIE MOTOPBI: HATMYHE, MONETHBIH KOHTPOJLIEp:
HAJTHYHE, MOJAepXKKa ONTHYECKOH CUCTEMBI HABHTallHH B
MOMEIEHHH: HaJTHYHe, MOIY b (hOTO/BHICOKAMEDPSI
paspemenneM He MeHee 4K: HanmdHe, MOy /b HABUTALIAH
GPS/TJIOHACC: Hanu4ue, My 6T yNpaBieHHA: HATHIHE,
KKyMyJaTOopHas 6atapes ¢ 3apAIHBIM YCTPOHCTBOM - HAJIHYHE
OrpaMMHOE TIPHJIOKEHHE JUIA IIPOrpaMMHPOBAaHHAA H
NpaBJIeHHs, B TOM 4YHCle A cMapTdoHOB: Hanwaue Makc.
acCTOsHME rosieta He MeHee 18 km EMKocTh
KKkyMmynsTopa He MeHee 3500 MA4  Macca e Gosee 570 r”

mwT

1.00

HauMeHOBaHHE pa3iena:
I!HA H Ol!




HUudpacTpyKTypHBIH JIHCT.

M}'HHI.[HI'IHJ'II:HOC ABTOHOMHOE€ oﬁmeoﬁpasona're.rlbnoe YUpexKIACHHE

ropoaa Kannnunrpaaa auuei Ne 23
(MHH 3906029974, KIIIT 390601001)

Ne
n/n

HaunmeHoBaHHne
obopyaosanus (PBIIO)

KpaTkHe npuMepHble TeXHHYECKHE XaPAKTEPHCTHKH
(PBI1IO)

EanHunua
HIMepeHHs

|KDJ“I‘-!BC’I‘BO

Hanmenosanue Hanpasjenus: "EcTecTBeHHOHAYYHAS HANIPABJIEHHOCTD'

HaumeHoBaHKe pa3jena:
"EcTecTBeHHOHaY1HasA
HanpasjieHHOCTh"

[{udposas naboparopus
« Xumusa» npoduabHas s
menarora

IO6ecreunBaeT BLINOHEHHE 1a00paTOPHBIX paboT M0 XMMHH Ha
[ypOKax B OCHOBHOM IIKOJe W MPOEKTHO-HCCIIEA0BaTEbCKOH
nestenbHOCTH yuammxcs. Kommiexrauus: BecniposoaHo#
MYJTBTHIATIMK 110 XHMHH C 3-MsA BCTPOECHHBIMH aTYHKaMH!
JTaTumk pH ¢ nuana3oHoM W3MepeHus He yxke uem ot 0 1o 14
pH JlaTumK 3MeKTPONPOBOAUMOCTH C IHana3oHamMH H3IMepeHHA
He yxe uem ot 0 10 200 MxCwm; ot 0 go 2000 MxCwm; ot 0 110
20000 MxCwm J[aTauK TeMIepaTypbl ¢ AHANA30HOM H3MEPEHHA
He yike uem ot -20 go +140C Ornenbubie naTinku: [aTiuk
onTHUeckoii moTHocTH 525 HM Akceccyapsl: Kabens USB
coemMHUTENbHBIH 3apsaHoe yeTpoiicTBo ¢ kabenem miniUSB
USB Ananrep Bluetooth 4.1 Low Energy KpaTkoe pykoBOACTBO
no skcruryarauny wadposoii naboparopuu Habop
naGopaTopHoii ocHacTKH [TporpaMmHoe obecreueHne
Meroauueckue pekomenaauni He Menee 40 pabor Hannaue
YCCKOS3BIYHOTO caiiTa noanepkky Hannuue BHICOPOIHKOB.

mT.

4.00

[[udporas nabopaTopus
«Du3uka» npoduIbHAA LA
mejaarora

IOGecniedrBaET BHITIONTHEHHE SKCTIEPHMEHTOB 110 TeMaM Kypca
busnkn. Kommiexrauus: becrnpoBoaHON MyIbTHAATIHK MO
pusmke ¢ 6-10 BCTpOEHHBIMH NaTumkamu: LuppoBoi naTank
TEMIIEPATyphl C IMANa30HOM H3MEPeHHs He yxke qeM ot -20 1o
120C Lludposoii naTark aGCONOTHOrO AABIEHHS C
nMana3oHoM u3MepeHus He yxke deM o1 0 g0 500 kIla JlaTimk
MArHWTHOTO TI0JIS C JIMANa30HOM W3MEpPeHHs He yxe yeM oT -80
no 80 MTn JlaTuMk HampsyKeHHs C AWAnasoHaMH HU3IMEPEHHA HE
yKe 4eM oT -2 110 +2B ; ot -5 10 +5B; o1 -10 0 +10B; ot -15
o +15B JlaTumk Toka He yxke 1eM ot -1 go +1A Jlar4uk
KCENepOMETP C MoKa3aTes MK He MeHee HeMm: +2 g; +4 g; +8 g
nenbHbie yerpoiictea: USB ocuminorpad) He meHee 2
aHana, +/-10 B Akceccyapsl: KaGens USB coeMHHTENbHBIH
apanHoe ycrpoiicTeo ¢ kabenem miniUSB USB Anantep
luetooth 4.1 Low Energy KoncTpyKkTop 11s MpOBEICHAA
kenepuMeHTOB KpaTkoe pyKOBOACTBO M0 KCIUTyaTalkH
dposoit taboparopuu [IporpamMmHoe obecrieyenne
eToaMueckne pekomenaanmu (40 pabor) Hanmune
YCCKOA3BIYHOTO caliTa nojiepku Hanuune BHICOPOIHKOB.

4.00

I{udposas naboparopus no
M3HOJIOTHH (MPOGHILHBIH
yPOBEHB)

E&:eneq MBaeT MPOBEICHHE UCCIIEIOBAHUA 11O
YHKIHOHHPOBAHHIO Y€OBEYECKOr0 OpraHu3Ma.
KomruiekTamnsa: BecnpoBofHON My IBTHAATYHK 110 pu3noNOrnH
C 5-10 BCTPOEHHBIMH JaTuMKamu: JlaT4MK apTepHaibHOTO
inasnerns (0...250 MM pt. cT.) JlaT4HK mysibca ¢ AMANasoHOM
li3mepenus He yxe dem oT 30 no 200 yu/mun JlaTunk
TeMMepaTyphl TeNla C AHana3oHOM H3MEPEHHA HE yiKe 9eM OT
+25 10 +40C JlaT4HK 4acTOTHI ABIXAHHS C AHANA30HOM
3Mepenns He yxe deM ot 0 10 100 wukios/MuH JlaTunk
yCKOpEeHHs ¢ nokasaTesnamu £2 g; +4 g; +8 g OtnenbHble
yerpoiictsa: Jlarank OKI™ ¢ 1uanasoHOM H3MEPEHHA HE yKe
yem ot -300 o +300 MB) JlaTduk CHIOMEp C Mana3oHoM
m3Mepenus He e dem ot 0 go 40 H JlaTak OCBEMEHHOCTH ¢
iMana3oHoM naMepeHus He yxke dem ot 0 10 180000 a1k
Akceccyapsi: Kabens USB coennHuTeNbHBIH 3apsaaHoe

1.00




Ne
n/n

HaumeHoBaHue Kpanme NpHMEpHbIE TeXHHYECKHE XapaKTepHCTHKH
obopynosauus (PBIIO) (PBIIO)

H3IMEpPEHHHA

Enunnua lK
0JIHYECTBO

ycTpoiicTo ¢ kabenem miniUSB USB Ananrep Bluetooth 4.1
Low Energy KpaTkoe pyKOBOJICTBO MO 3KCILTyaTallHH
Hgposoii nabopatopuu [IporpaMMHoe obecneuenne
MeTonndeckue pekoMeHnaunu He menee 20 paGot Hanuuue
YCCKOA3BIMHOro caiiTa noanepxku Hanuuue BUIEOPOIHKOB.

Tun mukpockona: 6uonoruyeckuii Hacaaka MHKpockona:
MoHOKyIspHas Ha3naueHue: naboparopHeiit Meton
[MCCEeN0BaHMsA: CBETIOE Mose MaTepHas ONTHKH: ONTHYECKOE
cTekno YBennueHue MUKpockoma, kpaT: 64 — 1280 Oxynapsi:
Mukpockon ui$poBoi 'WF16x O6bexTuBsl: 4x, 10X, 40xs (moanpy uHeHHbIH)
PesonbBEpHas rooBka: Ha 3 oObekTHBa THI MOACBETKH:
BepKano WK cBeToaMo PacnosnoxeHHe NMOACBETKH: BEPXHAA U
HKHAS Martepuan kopryca: MeTau [IpeIMeTHBIR CTOJTHK, MM:
90 Uctounnk nurtanus: 220 B/50 I'u Yucno Meranukcenei: |

LT,

17.00

OGecrneyrBaeT NpoBefieHHe y4eGHOT0 3KOIOrHYECKOro
MOHMTOPHHIa HHCTPYMEHTAILHBIMU MeTonamu. Habop
PUMEHSETCS TIPH H3YHEHHH IKOJIOTHH, OHOJIOTHH, XUMHH,
reorpadii ¥ MPUPOAOBEICHHU, A TAKKE VIS HHAWBHIYATbHBIX
ccileIoBaHMs W MPOEKTHOH AeATEIbHOCTH MIKOIbHHKOB.
oMmnekrauua: becnpoBoaHON MyNbTHAATUHK 110
KOJOTMYECKOMY MOHHTOPHHTY C 8-10 BCTPOEHHBIMH
aTyrkamu: JIaT4MK HUTpAT-HOHOB JIaTYMK XJIOPH/-HOHOB
atauk pH ¢ AMana3’oHOM H3MepeHus He yxe dem ot 0 xo 14
H JlaTauk BNaXHOCTH ¢ AuanasoHoM wamepenus 0...100%
aT4YHK OCBENIEHHOCTH C IHANa30HOM H3IMEPEHHS He YiKe YeM
T 0 no 180000 nx [laTuuk TeMnepaTyphl ¢ AHaNasoHOM
MepeHus He yxe yeM oT -20 no +140C Jlaruunk
JIEKTPOMPOBOAMMOCTH C IHANa30HaMH H3MEPEHHS He yHKe YeM
7 0 10 200 MkCwm; ot 0 10 2000 MKCMm; ot 0 10 20000 MkCwm
aT4MK TEMIIEPaTypbl OKPYXalowlei Cpe/ibl ¢ IHana3oHoM
3MepeHns He yxe deM ot -20 g0 +50C OtaenbHbIe 1aTIHKH U
NbTHAATYMKH: JlaTdvK 3ByKa ¢ GYHKIHEH HHTETPHPOBaHHA C
MAra30HOM H3MepeHHs 4acToT He MeHee ueM ot 50 I'u 0 8
I'u; JlaT9MK BAaXKHOCTH MOYBBI C IHANMAa30HOM M3MEPEHHA HE
e 9eM ot 0 10 50% JIaT4uK OKHCH yTJiepofia ¢ 1Marna3oHOM
3Mepenus He yxke 9em ot 0 10 1000 ppm MynbTHAATHHK
ONTHYECKOI IUIOTHOCTH M MYTHOCTH CO BCTPOGHHBIMH
aTunkamu: JlaTauk onTHdeckoii wioTHocTH 470 HM ©
nuana3oHoM mameperus ot 0 10 2 D JIaTuuk onTHYeCKoH
UTOTHOCTH 525 HM ¢ Auana3oHoM uamepenus ot 0 10 2 D
JlaTumk onTHYECKOH MIOTHOCTH 630 HM ¢ AMana3’oHOM
m3mepenus ot 0 1o 2 D JlaT4uk MyTHOCTH PacTBOPOB C
[ anasoHoM wamepenus ot 0 10 200 NTU Axceccyapsr: Kabenb
USB coenuHATeIbHbIN (2 WT.) 3apsaHOe yCTPORCTBO ¢ Kabenem
miniUSB USB Anantep Bluetooth 4.1 Low Energy Crepxens
TS 3aKperuieHus JaTiMKoB B mTarkBe KpaTkoe pykOBOACTBO
o skcruTyaraunn wadposoii naboparopun IporpammHoe

[{udposas nabopaTopus Mo
HKOJIOTHH

'VnakoBka Hanuaue pyccKOA3bIYHOTO caiiTa MOANEPXKKH,
HAJTHYHE BHAEOPOJIHKOB.

oGecrnieuerne MeTonnueckue pekomMeHIanuy He Mexee 20 pabor|

5.00

HaumeHoBaHHe HanpaBjeHus: ""TexHolornyeckas Hanpas/JieHHOCTD. POBO"

HanMeHOBaHHE pa3jiena:
"TexHonoru4eckas
HanpasneHHocTh. POBO"

IKomruiekc cocTouT u3 cbopHo-pasbopHoro 3D npuHTEpa,
JTaGopaTopHbIit KOMIUIEKC st [py4HOro 3D ckanepa n MporpaMMHOro obecniedeHuA No
n3yuenns poboToTexuuki, 3D [poTorpaMMeTpHH. C6opHo-pasbopHsiit 3D npunTep. O6nacTe
MOJIETUPOBAHHSA megary: 200 MM x200 MM x 200 MM MakcumanbHas CKOPOCTh
MPOMBILLJIEHHOTO AM3aiHa newary, cM3/4:> 30 CKopoCTh MepeMeleHns nevararomei

T.

ronosku, Mm/c:> 80 Tun cosMecTMoro ¢ 3D-npuHTEpOM

3.00




n/n

HaunmenoBanue
o6opynosauus (PBIIO)

KpaTkne npuMepHble TeXHHYECKHE XaPAKTePHCTHKH
(PBIIO)

Enunuua IK
H3IMepeHHs

OJIH4YeCTBO|

mactuka: PETG, SBS, PLA, ABS Hurepdeiic
nonkodeHns: USB Flash Kanubpopka
nnatgopmser:[TonyasTomarideckas KonuuecTso conen Ha
mevatarouieii rosioske: ot 1 mT MUHUMAaNbHas TOJLIWHA CIIOA: 2>
0.01 1 <0.05 mm {uamerp comta: > 0.3 u < 0.5 MM
MakcuMasbHas TeMIepaTypa nedararoueli ronoBku: > 250
rpan. C OxnaxaeHue 30HbI neuath: JIByxcTroponuee
MakcumManbHas Temneparypa rnatdopmMsl s nedath:< 150
rpag. C Tun mnatdopmel uis nedaty: [Tonorpesaemas cbemMHas
Ha 3aKMMax, Qpukcupyemas Ha rutatdopme Hanmudue 3aKkpbiTOro
kopmyca: Her ®opmar ¢aitios ans nesatn: GCODE Tun
yrpasiesns npuHTepoM: [anens ynpasneHns ¢ IMCIIICEM Ha
Kopryce ycTpoHcTBa THIT HAaNMPaB/AOMIKX: KOHCTPYKLUHOHHBIH
npoguis Pyanoit 3D ckanep. TouHocTs ckanuposaus: > 0.05
i < 0.1 MM CKOpOCTh CKAaHHPOBaHHA, MJIH. TOYEK/CEK: > 2
DopMaT COXpaHEeHHs pe3yIbTaToB CKaHHpoBaHus: vrml, ply,
obj, stl Bo3MOMKHOCTh CKAHUPOBAHHSA B LIBETE: Jla Hanuuue
cencopHoro skpana: Het [[nuna USB-nposona:> 3 M
TexHonorus 3D-ckanupoBanus:OnTHyeckas 3arpyska
npeceToB(abI0HOB) ckaHepa: HanudHe DyHKINH
nocro6pabotku:06pe3ka Moneny, Pasienesne MOJENH Ha
OT/IebHBIE YacTH, Y AalieHHe JIMLUIHKX 3JIEMEHTOB, Y JaleHHe
0TBEpCTHIL, CO3aHNe (HOTOPEATUCTHIHON TEKCTYPbl, CPABHEHHE
3D mozeneit Mexty coGo#i, H3MepeHHE pa3MEpPOB MoeNeH
CeueHHAMH B PYYHOM PEXHME, IKCIOpT cedeHuii B XLS
[porpaMmHoe obecredeHne JUIA CO31aHHA MOJIeiell METONOM
(boTOrpaMMeTpUH: HaTHIKe Y TIPaB/IeHHe MOBOPOTHLIM CTOIOM
o Wi-Fi: [la MUHHMaJIbHOE PacCTOSHHE CKAHUPOBAHHA: <25
CM.

Ba3oBblil pOGOTOTEXHHYECKHT
Habop

O6pasoBaTe/bHbIH HAGOP A0KEH NPEACTABIATH CoG0K Habop
1A pa3paGoTKH NPOrpaMMHPYEMBIX MOAeNel aBTOHOMHBIX
pofoTos. B coctaB HaGopa M0/HKHBI BXOJIHTh: KOHCTPYKTHBHBIC,
COeIMHHTENbHbIE H KpernexXHble 3IEMEHThbI H3 TUTIacTHKa H
lAMOMHHNA - He MeHee 100 T, MpOrpaMMHpy€eMBIi KOHTpOJLTEp
- He MeHee 11T, 3IEKTPOABHIaTeIM NMOCTOAHHOTO TOKa C
YTAIIMM MOMEHTOM He MeHee 3,6 Kr/cM - He MeHee 2 IT,
ATYUKH U SNEKTPOHHbIE KOMIIOHEHTEI- HE MeHee 6 T,
KKYMYJIATOPHYIO GaTapero ¢ HanpsKeHHEM He MeHee 6B u
eMKOCTBIO He MeHee 1500 MAY - He meHee | T, 3apaaHoe
yCTPOHCTBO JUIA aKKYMYJIATOPHOMH DarapeH - He MeHee 1 wr.
[MporpaMMHpyeMbiif KOHTPOJLIEP A0DKEH CONEPXKaTh: MOPTHI
1A aHAJIOTOBBIX JaTYHKOB - HE MEHEE 3 T, MOPTHL LA
LM(POBBIX NATYMKOB - He MeHee 3 wT, nopt i 12C ycTpoiicTs
L He MeHee | T, MOPT [UIs CEPBONPUBOJIOB - HE MeHee 6 T,
NOpT /U1 MOTOPOB - HE MeHee 2 LT, NOPT /U1 SHKOEPOB - He
Menee 2 T, oobeM flash mamsaTu He MeHee 32 Kb.
[porpaMMHpyeMbIii KOHTPOJUIEP A0KeH obecneynBaTh
IB03MOKHOCTb IPOrpaMMHpOBaHKA PoGOTOB B cpele 6109HO-
rpadudecKkoro THIA HIH B CBOGOIHO pacnpoCTPaHAEMbIX
cpenax pa3paboTKH ¢ TIOMOLIBIO TEKCTOBOTO A3bIka
nporpaMMupoBaHus. JlaT4uKH H 3IEKTPOHHBIE KOMITOHEHTBI
IOMDKHBI COIEPKATh: Y IbTPa3BYKOBOH NaTHHK PacCTOAHMA
momkeH obecneyuBaTh COOPaHHYIO MOJE/b BO3SMOKHOCTBIO
W3MEPATH PacCTOSHHE He MEHee 4 METPOB - He MeHee 1T,
KHOMKa-MOIy.Th 10JeH obecrneduBaTh coGpaHHyI0 MOJE/b
03MOXKHOCTBHO ONPEAeNATh HaxaTud Ha KHOITIKY - HE MEHEE
1T, JlaTuuk UBeTa A0DKeH obecrneinBaTh cobpaHHY10 MOAE/b
03MOXKHOCTBIO OTIpe/IesIeHHs 1BeTa 00BEKTa, MPeaHA3HAUCH
7 usMmeperns RGB-COCTaB/IAIOMINX H YPOBHSA OCBELICHHOCTH,

aTYMK JOJDKEH COZIEPXAaTh He MeHee 12 cBeTOTyBCTBHUTENLHLIX

T,

8.00




Ne

n/n

HanMeHoBaHHe
oGopyaosanus (PBITIO)

KpaTkne npumepHblie TeXHHYECKHE XapaKTePHCTHKH
(PBI1IO)

Eanmnivs [Kounqecmo
H3MepeHHs

DIIEMEHTOB - He MeHee | T, 3yMMep-MOIyJib JO/DKEH
lobecreqnBaTh COOpaHHYI0 MOJIETb BO3MOXKHOCTHIO
OCMPOH3BOIUTE 3BYKH, HOMHHAJIbHAA YacTOTa He MeHee 4kI'1,
HTEHCHBHOCThL He MeHee 80 nb- He meHee 1 mT, Wi-Fi-mMonyns
omxeH ofecrequBaTh BO3MOKHOCTD MOAKITIOUEHHA COOpaHHBIX
oboToTexHHUecKkux Mozeneit k cetn, IoT obnakam u BeG-
epBucam, pabouee HanpshkeHHe Moayns - 3,3B, noptos BBOIa
BIBOJIA MOJIYJIA - He MeHee 5 - He MeHee | mT, MuHH-pese ¢
paGo4YKM HanpsHkeHHEeM B IuanasoHe ot 3,3 1o 5B,
motpebaseMbIM TOKOM 71MA ¥ MakCHMallbHBIM

[KOMMY THpY€eMBIM HanpsokeHHeM 28B nocrosunoro Toka/250B
IepeMeHHOro TOKa, pecypc ycTpoiicta He Menee 50 ThiC.
nepekioYeHui - He Meree | wT; Bxoasinue B cOCTaB
OHCTPYKTOPA KOMIIOHEHTBI 0/DKHBI OBITh COBMECTHMBI C
OHCTPYKTHBHBIMH JIEMEHTaMH, a Takxke obecrieunsarh
03MOXKHOCTh KOHCTPYKTHBHOI, anmnapaTHO# 1 MporpaMMHOM
COBMECTHMOCTH ¢ KOMIUIEKTYIOIIHMHU M3 cocTaBa Habopa.

IOCH

HaGop nns GeicTporo
MPOTOTHITHPOBAHHS
PJIEKTPOHHBIX YCTPOMCTB Ha

0B€ OJHOIUTAaTHOTO

[KOMMbIOTEpA

Habop cOCTOMT M3 OAHOIIATHOTO KOMITBIOTEPA , KAPTHI NAMATH
ic MpeTyCcTaHOBJICHHOI OMepallHOHHOM CHCTEMOiH, 61oka
MUTaHUA, KOMIUIeKTa kabenei is MmoAKI0YeHHA.

HIT. 8.00

po

ria
HHT

HaGop s GeicTporo

TOTHITHPOBAHKA

PIIEKTPOHHBIX YCTPOMCTB Ha
lOCHOBE MHKPOKOHTPOJLIEPHO#H

T(OPMBI CO BCTPOEHHBIM
€pIpeTaTopoM

abop COCTOMT M3 MHKPOKOHTPOJUIEPHOH MiaTopmsl O
CTPOEHHLIM HHTEpIpeTaTopoM JavaScript, KoMIUIeKTa
amuojeTanei, raTel paCIIHPEHUA.

LT, 8.00

HaGop ans 6eicTporo
MPOTOTUMHPOBAHUA
HIIEKTPOHHBIX YCTPOMCTB Ha
lOCHOBE MHKPOKOHTPOJUIEPHOH
ruiaThopMbl

a6op COCTOMT M3 MHKPOKOHTPOJUIEpHOH rutatdopmel Arduino,
OMIUIEKTa paiojieTaneli 1 IPOBO/IOB, MAKeTHOH TIaThI.

LIT. 8.00

ABTOHOMHBIH poGoT
MaHHITYJIATOP € KoJiecaMu
[BCEHATPaB/IEHHOTO ABHKEHHUA

'Vye6Has MOJETb aBTOHOMHOTO MOGHIBHOrO poboTa ¢
MaHHIY1ATOpoM. MoOWIbHBIH pOGOT A0/DKEH MPECTABIIATh
c060ii ueThIpEXKONEeCHYI0 MIaTGopMy BCEHANPABJIECHHOTO
erkenus. JIpurartenu GeciieToqHbIe 4 T, Kamepa ¢ yrjaoM
0630pa 120 rpaaycos ¢ 5 MI. B cocTas KOMILIEKTa 0JDKHO
BXoIHTh: MexanmdeckHii 3axBaT HH(paKkpacHbli nasep 2-X
OCceBOI MOJIBEC AKKYMYJIATOP KOJieca BCeHaNpaBIeHHOTo
ITBIOKEHMS MPOrpaMMHPYEMBbIH KOHTPOJLIEP C BO3MOMKHOCTBIO
mporpaMMHpoBanus B cpee 6104HO-rpadHuecKoro THIA U B
cBOGOIHO PacIpOCTPAHAEMbIX CpelaX pa3paboTKH ¢ NOMOIIBIO
TeKCTOBOTO A3bIKa MPOrpaMMHMpPOBAHHA JATUHK 3BYKa JIaTYHK
cnegosanus auHuM FPV pexuM BO3MOKHOCTb YIIPABICHHA C
MOGIIBHOIO YCTPOHCTBA Yepe3 NMPHII0KEeHHE
porpaMMHpoBaHus Ha s3bikax Python, Scratch a Takke
cHCTEMA TEXHHYECKOT0 3peHHUs Ui aBTOMaTH4ECKOro
l0GHapyKeHHs U PACTIO3HABAHMA 33/IAHHBIX 0OBEKTOB B pabouei
hone. Ioanepxka RaspberryPi namiaue Iomnepkka Arduino
nanuane TToanepxka Micro:bit Hanuine CMeHHBIH
MeXaHHUeCKHil 3aXBaT, yCTaHABIHMBAEMbIi HA MOIBHKHYIO
iaThopMy CBEpXy Hannuue MexaHH4ecKni 3axBar,
yCTaHABIIMBAEMbIH Ha MEPeIHION 4acTh MOABHAKHON
ruiaTdopMsl Hanuure Bo3MOKHOCTh MEHATB HH(PAKPaCHYIO
MyIIKY Ha MeXaHW4eckHi 3axBar.

IIT. 4.00

loT

(O6pasoBarenbHbli Habop A
M3y4eHHs TEXHOJIOr|ii CBA3M U

(O6pa3oBaTesbHbIN Habop MpeHa3sHaueH UL H3YHeHHA 0CHOB
MpuMeHeHus TexHosoruii "HHTepHeT Belleii" H CBA3M B
po6oToTexHHYeCKHX cHeTeMax. B coctas Habopa J0/KeH
[BXOIMTH KOMIUIEKT KOHCTPYKTHBHBIX 3JIEMEHTOB W3 METalla

IIT. 3.00




Ne

n/n

HaumeHoBaHHe
o6opynosanus (PBI1O)

KpaTkue npuMepHbie TEXHHYECKHE XaPAKTEPHCTHKH
(PBITO)

HIMEpPEHHHA

Eannnua IR
0JIHYECTB

0

st cGopku MoteT MoOHIIBHOrO poboTa ¢ 3aXBaTHBIM
ycTpoiicTBoM. B coctas HabGopa N0/KEH BXOAHTh KOMILIEKT
OHCTPYKTHBHEIX 3/IEMEHTOB /14 COOPKH MOJIENIH «YMHOTO»
naHus. Bce KOMMIEKTYIOMHE H YCTPOHCTBA, BXOJALIHE B
octaB Habopa, JO/MKHBI ObITE COBMECTHMBI IPYT C APYTOM
OHCTPYKTHBHBIM, 3JIEKTPHHECKHM, arnapaTHeIM H
MporpaMMHEIM o6pa3zom. B coctas HaGopa IOMKHO BXOAHT:
MPHBOJ MOCTOSHHOTO TOKA C NATYMKOM IOJIOXKEHHS - HE MEHee
DT, cepBonpuBoa 60NbIIOH — HE MEHEE 21LT, CEPBONPHBO/
MaJbli — He MeHee 21T, KaMepa - He MeHee 11T,
MpOrpaMMHpyeMBbIii KOHTPOJLIep — HE MEHee 11T, aKKyMyJISATOp
- ne Menee 1w, 3apsaHoe ycTpolicTBo — He MeHee 1T, B
coctas Habopa A0/eH BXOAHTh KOMIUIEKT HHTEJUIEKTYalIbHBIX
CEHCOPHBIX YCTPOHCTB. MHTE/UIEKTY alIbHBIE CEHCOPHbIE
yCTpOCTBA IOIKHBI MPE/ICTABIIATE 000 YCTPOHCTBO Ha
lOCHOBE BBIYMCIIMTETLHOTO MUKPOKOHTPOJ/LIEPA H BCTPOEHHOTO
MepHTeNIbHOTO deMeHTa. MHTeIeKTy aibHbie CEHCOPHbIE
CTpo#icTBa JOJHKHBI 001a1aTh BCTPOSHHBIM LM(POBLIM H
HAJIOrOBBIM MHTepdeiicoM 14 nepeaays JaHHbIX, a TaKKe
CTPOEHHBIM TOCIeIOBATENbHBIM HHTEP(EHCOM U1
0ObeIMHEHNs APYT C APYTOM B CEHCOpHbIE CHCTEMbI. KoMIIekT
MHTEJUIEKTYaNbHBIX CEHCOPHBIX YCTPOMHCTB IOJKEH COlepXkaTh
[ MOJIyJb CBETO/IMOMIA — HE MeHee 2T, Moay/is RGB
cBETOIMO/A — He MeHee 2T, Moaynb MK-paTauka muHun — He
MeHee 31T, MOMTY/Ib 3BYKOBOTO H3/Tydaresid — He MeHee 1T,
MOJIy b H3MEPEHHS TEMIIEPATYPBI M BIAXHOCTH OKpYXKarolIeH
cpe/sl — He MeHee 11T, MOJLy/Tb TAKTOBO# KHOTIKH — HE MEHEE
31T, MOY/Ib IaTYHKA OCBEIIEHHOCTH — HE MEHee 11T, MOXyJib
leTeKTOpa ypOBHS IIyMa — He MeHee 11T, MOy b H3MEpEeHUA
naBIEHUA OKpYKaloledi cpelbl — He MeHee 11T, MOXyJb
MOTEHLMOMETpa — He MeHee 21T, MOLYJIb AaT4HKa MOJI0KEHHA
NpOCTpaHCTBe — He MeHee 11T, MO/TyJIb KOHLIEBOro
epbiBaTes — He Menee 1T, B coctas Habopa aomkeH
XOJITh MPOrPaMMHUPYEMBIi KOHTPOJLIEp — He MeHee 11T.
pOrpaMMHUpyeMBIi KOHTPOJUIEP A0/KeH obecreyHBaTh
03MOHOCTh POrpPaMMHPOBAHKA Ha A3bIke JavaScript 1
opranm3aiuu web-cepepa 0OMeHa naHHbIMU depe3 HTepHeT.
[TporpaMMHpyeMBIi KOHTPOJLIEP A0JDKEH 0GecrneynBaTh
03MOKHOCTh MOAKIFOUEHHA BHEITHHX YCTPOHCTB € MOMOIIBIO
ﬁmepd:eﬁcns - GPIO, UART, I2C, 128, SPI, 1-wire TTL, RS-
485, CAN, Ethernet ¢ mosuiepxkoii POE.

[KOMIUIEKT moJieit ¥

KoMIUIexT nosnelf ¥ COpeBHOBATEIbHBIX JIEMEHTOB 1A

COPEBHOBATE/IbHBIX 3JIEMEHTOB [IPOBE/ICHHSA COPEBHOBAHMI aBTOHOMHBIX MOOHIBHBIX pOOOTOB.

1.00

UeTsipéxoceBoii yueGHbIH
poGOT- MAHUITYJISATOP C
MO/LY/TbHBIMH CMEHHBIMH
HacaJKaMu

Vue6HbIH pob0T-MaHHITYIATOP MPeIHa3HAUYEH U1 OCBOCHHA
00y 40 MMMHICA OCHOB POGOTOTEXHHUKH, V1A MOATOTOBKH
06yuaromuxcs K BHeAPEHHIO U MOCIeayIoWeMy
CMONB30BAHHIO POOOTOB B MPOMBIIILIEHHOM ITPOM3BOACTBE.
ONnMYecTBO oceil pofoTa MaHHIYIATOPA - HEThIPE.
epeMelleHHe HHCTPYMEHTa B IPOCTPAHCTBE 110 TPEM OCAM
OJIKHO YMPABJIATLCA WIAroBbIMK ABHraTessimu. Hanpsxenue
WTaHMA WAroBsix ABHrateneit He 6onee 12 B. CeppoBurareiib
eTBEpPTOM OCH JODKEH 00eCneYHBaTh MOBOPOT HHCTPYMEHTA.
T'oJ1 IOBOPOTA MaHHIYIATOPA HA OCHOBAHUH BOKPYT
epTHKaNbHO#M oc He MeHee 180 rpaxycos. [l onpeneneHus
OJI0KEHHS MAHUITYJIATOPA NMPH MOBOPOTE BOKPYT
€pTHKAJILHON OCH JI0JKEH HCIIOb30BaThCA IHKOACP. Vron
OBOPOTA 3aIHET0 IIeYa MAHUMY IATOpa He MeHee 90 rpaaycos.
roJ MOBOPOTA MEPEIHETro IUI€4a MaHHITY1ATOpPa HE MCHES 100
amycoB. Jliis onpe/ie/ieHHs MOJIOKEHHS 3a]IHEro U nepeaHero
4 MaHHUMYJIATOPA J0JDKEH HCTIOIb30BaThCA TMPOCKOIL. YoM

T.

1.00
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HaumeHoBaHHe
obopynosauus (PBIIO)

Kpanme NpHMEpPHBIC TEXHHYECKHE XaPDAKTEPHCTHKH
(PBIIO)

Eannnua
H3IMepeHHs!

lKOJ'Ill‘IBCTBO

moBopoTa o 4yeTBepToii ock He MeHee 180 rpamycos. JlomkHa
ObITh BO3MOXHOCTb OCHAIEHHA CMEHHBIMH Haca/IKaMH
(HanpuMep, AepKaTellb KapaHaama win gpaoMacTtepa, MPUCOCKa
C CEpBO/IBHIaTeIEM, MEXaHHYECKOE 3aXBaTHOE YCTPOHCTBO C
CEpBOJIBHIATENIEM, YCTPOHCTBO [UIA Na3ePHOM rPaBUPOBKH HIH
ycTpoitcTBo wid 3D-nevary). MUHMMAaIbHAS KOMIJIEKTaLIHA
CMEHHBIMH HacajJKkaMH: [THeBMaTHYECKHH 3aXBaT (MpHCOCKa),
MeXaHW9ecKuit 3axBaT, HacaJkKa Aep¥kaTesib LA
KapaHaamia/Mapkepa/pyuKku, HacaaKa MepexoaHHK A
eIUIeHHs COBMECTUMBIX KOHCTPYKTHBHBIX JIeTanei u
OHCTPYKIIMH, HAca/IKa a3epHOi rpaBUPOBKY, Hacanka 3D-
neuat (s pa6otsi ¢ miactikoM PLA ¢ auamerpom HutH 1,75
MM). J{omkeH GbITh OCHAILIEH CEPBONPHBOIOM [LIA
MHEBMATHYECKOTO H MEXaHW4YECKOr0 3aXBaToB,
obecrneunBaloNIMM BpallleHHe 3aXBa4eHHOro 00beKTa BO BpeMs
nepeMeNIeHHnsl, TIOBOPOT NepeMelIaeMoro 06beKkTa BOKpYr
epThkanbHO# ocH. [l obecnederns (yHKUHOHHPOBAHUA
HEBMATHYECKOT0 3aXBaTa J0/KeH ObITh OCHAIEH BCTPOSHHOM
KOPITyC MaHHITYJIATOPa MOMMOM. JIommkHa ObITh BO3MOXKHOCTD
OJIKITIOYEHHA JONONHUTEIBHBIX YCTPOICTB (HanpHMep,
aHcropTepa, peJibca A NepeMeleHns pobora, myibTa
TIpaBJIeHUs THIA JUKOHCTHK, KAMEPBI MALIWHHOTO 3pEHHA,
NITHYECKOTO JaTuMKa, MOy GecpOBOIHOrO A0CTYNa).
PoGoT-MaHUIYJIATOP A0MKeH obecrne4nBaTh nepeMelleHne
acaJlk{ B POCTPAHCTBE, AKTHBALIMIO HACAKH, BO3MOKHOCTh
0JTy4eHHs] CUTHAJIOB OT KaMephl H JaATYHKOB, BOSMOKHOCTE
MpaBJieHMs IOTOJHHTEIBHBIMH yCTpoHcTBaMH. Marepuan
opnyca — amoMuHui. Jlnametp paboueii 30Hbl (6e3 y4era
aBeCHOTO MHCTPYMEHTA H YeTBEPTOii ocu) He MeHee 350 MM.
nrepdeiic noakmoyenus — USB. JlomkeH HMETh
03MOKHOCTh aBTOHOMHO# paGoThl H BHEIHETO YNPaBIeHUA.
I BHENIHEro ynpasJieHns J0DkeH ObITh MPeayCMOTPeH
My;IbT, TIOKMIOYaeMslit k po6oty no Bluetooth. Yrpasmstoumit
KOHTpOJLIEp JI0JDKeH ObITh COBMECTHM €O cpenioit Arduino.
'V paBAsIOLLM KOHTPOJLIEP COBMECTHM CO Cpesio
porpaMMHUpOBaHuA Scratch U A3bIKOM NPOrpaMMHUPOBAHNIA C.
JlomkeH o6ecrieyMBaTh NOBOPOT M0 NEPBLIM TPEM OCAM B
Ra/@aHHBIHA Yro/ M Ha 3alaHHbIA yToJl, MOBOPOT Mo 4eTBepTOH
ocu Ha 3a/aHHBIA yro, ABrKeHHe B koopauHatel X, Y, Z,
NepeMeleHne Ha 3a/JaHHOe PaccTOSHHE Mo koopuHataM X, Y,
7, nepejiady NaHHBIX O TEKYLIEM MOJI0XKEHHH YTJIOB, MEpeaaty
TaHHBIX O TEKYIIMX KOOPAMHATAX HHCTPYMeHTa. JlomkeH
10/U1epXKMBATH TIEPEMEIIICHHE B ICKAPTOBBIX KOOpAHHATAX H
yrJiax noBopoTa oceif, ¢ 3a1aHHOM CKOPOCTBIO H YCKOPEHHEM.
Tumb nepeMereHuii B IeKapTOBBIX KOOPJWHATAX: NBHKEHHE 110
TPaeKTOPHH, ABMIKEHHE MO MPAMON MEXK Ty ABYMA TOUKaMH,
nepenpbirMBaHKe U3 TOYKH H TOUKY (TepeHoc obbexTa). Kopryc
lo/mkeH GbITh B 3aUIMIIEHHOM HCMIONHEHHE (Kacca He HHkKe
1P20).

KommuekT ans u3y4eHus
OnepalOHHBIX CHCTEM
peanbHOrO BPEMEHH H CHCTEM
yIPaBJIEHHA aBTOHOMHBIX
MOGHIBHBIX po6OTOB

KOMIUIeKT JUisi pa3paboTKH ¥ H3ydeHHA MoJenei

IPOrpaMMHPY€EMbIX aBTOHOMHBIX MOOMITBHBIX poGoToB.

VyeGHbIi KOMIUIEKT J0JKEH NO3BONATh pa3pabaThiBaTh

67104 HO-MOLy TbHYIO KOHCTPYKLIIO MOGHIIbHOTO poGoTa. B

lcocTas MOGWILHOrO pobOTa I0DKHO BXOAHTH: [TpHBOI

eymMX Konec - He MeHee 21T, [IpHBO/ N0IDKEH MPEACTaBIATh

060ii 3NEKTPOMEXAHHIECKYIO COOPKY Ha OCHOBE ABUraTe/A

OCTOAHHOTO TOKA, peNyKTOpa, IaT4MKa MoN0XKEeHHA Bana H

CTPOEHHOM cHCTeMBI yrpasiieHHs. CHcTeMa ynpasieHHsA
MBOJA I0OJDKHA 06ecTedMBaTh BO3MOXHOCTE 00be IHHEHAA

MBOJIOB ¢ MOMOIIIBIO TIOC/IEI0BATENILHOT0 HHTEpdelica,

1.00
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HaumenoBanue
obopynosauns (PBI1O)

KpaTkne npuMepHbIe TEXHHYECKHE XapaKTEPHCTHKH
(PBIIO)

— IKOJIII‘-IBCTBO
H3IMEpPEHHH

[BO3MOXXHOCTb 3alaHHs NapaMeTpoB KOHTYPOB yIIpaBleHHA,
yIpaBJIeHHE BPAlLIEHUEM MPHBOJA M0 CKOPOCTH M MOJIOKEHHIO,
OHTpO/L Harpy3kH. [IporpaMMupyeMbIil KOHTpOILIEp - He
enee 1wT. [porpaMMHipyeMsiii KOHTPOILIEp A0KeH 061anaTh
tepteiicamu - USB, UART, TTL, RS485, CAN nns
OMMYHHKALHH ¢ MOAKIHOYaeMBIMH BHEIIHHMH ycmoﬁcmauu,
TaKKke WAGPOBBIMK H aHAIOTOBBIMHU TIOPTAMHU BBO/Ia/BBIBOJIA.
OIHOMIATHBIH MHKPOKOMIIbIOTED - He MeHee 1 mT.
OIHOTLTATHBIH MHKPOKOMITLIOTED TOKEH NMPEeACTaBATL CO60
YCTPOMCTBO ¢ apXuTeKTYpoil Mukpomnpoieccopa ARM, nomkex
oGnanaTh He MeHee 2 BEIMHCTUTEbHBIMH SIPaMH C TAKTOBOH
qacToToil He MeHee 11T 1. JIaszepHsl# CKaHMPYIOIINI JaNbHOMED)
- He MeHee 1mT. JlazepHslll CKaHUPYIOLIWH JaTbHOMEp J0J/DKEH
0GecreuHBaTh IMaNa3oH H3MePEeHNs JalbHOCTH 10 00BEKTOB He
MeHee 2.5 METpOB M CEKTOp CKAHUPOBaHHUA He MeHee 360
YrI0BbIX rpagycoB. JlaTdauk JIWHAK — He MeHee 3 wT. JlaTiuK
noykeH obecrneYHBaTh A€TEKTHPOBAHHE JIMHHH HA KOHTPACTHOM
(boHe ¥ mepeaBaTh JaHHbIE B MPOrPaMMHUPYEMBbIH KOHTPOJLIEP
0 ee HAIMYMH MyTeM Nepeiauy aHaJoroBOro CHrHala Wi
imadpoBOro curHana, ubo myTeM nepenauH UMdpoBoro nakera
naHHbIX. JlaTanka useta — He MeHee | mT. JlaTauk J0JKeH
pa3/IMuaTth LBETOBOH OTTEHOK PAacroiOKEHHOTO PAIOM C HUM
o6bekTa B RGB HoTaumy 1 ob6ecrneunBaTh nepefavyy AaHHbIX B
MpOrpaMMHpyeMblii KOHTPOJIEP O 3HAYCHHH KaX10ro
[IBETOBOTO KaHala B BUAE LH(POBOro MakeTa IaHHbIX. Maccus
WK-natunkos - He Menee 1wt. Maccus MK-naTaukoB nonkeH
GBLITH MpeIHA3HAuYeH U OTCIeKHBAHMA TMHAN IS IBHKEHHA
MoGHIbHOTO po6oTa. MaccuB JOJDKEH COJEpXKaTh He MeHee 61T
MK-1aTaMKoB, pacroiokKeHHbIX Ha 0HO nnHuH. CHeTeMa
TeXHHYECKOro 3peHus - He MeHee 1mT. CHCTeMa TeXHHYECKOro
RpeHus J0JDKeH 00J1aJaTh COBMECTHMOCTBIO C pa3IHiHBIMH
MpOrpaMMHpPYeMbIMH KOHTPOJUIEPAMH C MOMOIIBI0
muTepdeiicos - TTL, UART, 12C, SPI, Ethernet. Cucrema
TeXHHIECKOro 3peHns J0DKHA o0ecre HBaTh BOZMOXHOCTh
[M3ydeHHs OCHOB MPMMEHEHHsA AITOPHTMOB MAIIHHHOTO
oGyueHns 1 HACTPOHKK NapaMeTpoB HeHpoCeTeH. Cucrema
TEXHHUECKOr0 3PEHHs I0/DKHA 00ecnequBaTh (yHKLIMOHAN
DACcIO3HABAHMA Pa3THYHBIX FEOMETPHIECKHX 0OBEKTOB M0
HaGopy MPHU3HAKOB, Pacrio3HAaBaHHUA rpapUueCcKuX MapKepoB
TUna Aruco  Ip, pacno3HaBaHUA MacCHBOB JIMHHI H 2JIEMEHTOB|
IOpOKHBIX 3HAKOB U pasMeTkH. CHCTEMa yNpaBIeHUA
MOOMIBHOrO po60Ta AOMKHA MO3BOJIATE OCYIIECTBIATE AaHATH3
OKpYyKatoiei 06CTaHOBKH B TpOLecCe IBHKXECHHS MOGHIIBHOTO
poGoTa M AMHAMHYECKOM M3MEHEHHH OKpYKalomeH
06CTaHOBKH, OCYIIECTBATS (JOPMUPOBAHHE KapThI JIOKANBHOH
06CTaHOBKHM BOKPYT po6oTa M JIOKaNH3alis nooxeHns pobora
Ha KapTe, MocTpoeHHe r106abHO KapThl OKPY KaloLIETO
npocTpancTea. CHcTeMa ynpasiieHus MOGHIbHOTO poGorta
l0/KHA TO3BOJIATH OCYIIECTBIIATH AHATH3 T1aHa/KapThl
OKpYKaI0ILero NPOCTPaHCTBa, 00HAPYKEHHEe OKPYKAIOMIHX
06BEeKTOB, ABTOHOMHOE [UIaHMPOBaHHE MapLIpyTa U 00be31a
CTaTHYeCKMX W IHHAMHYeCKHX nperATcTeui. Cucrema
ynpaBieRns MoGuIbHOTo po6oTa 10/hKHa obecrnednBaTh
BO3MOXHOCTH PA3METKY KapThl OKPYIKaIOIIEro NpoCTPaHCTBA Ha
ROHBI ¢ pa3/IMIHBEIMU IPH3HAKAMM, 3a1aBaCMBIMH
MoNB30BaTeNeM (30HBI 3aMpeTa i IBHKEHHUSA, OTPaHHYCHHA
CKOpOCTH H T.11.). CHCTeMa ynpaB/ieHus MOOH/IBHOTO poGora
mo/mkHA obecrevrBaTh BO3MOKHOCTD 3aJIaHHA TOHEK H 30H Ha

apTe OKPYKAIOIIero MPOCTPaHCTBA JUIA aBTOHOMHOTO
Eflepememel{mt Mesx Iy HuMH. CHCTEMa yrpaB/ieHHs MOOHILHOTO
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poboTa , BKIOYaroLas B ce0st MOJCHCTEMBI, TaKHe KaK -
cHCTEMa yrpaBlieHHs ABKeHHeM poboTa, cuctema cbopa u
06paGoTku ceHcopHOM HHMOPMALIMH, CHCTEMA NOCTPOCHHS
[KapThl OKPY>KAIOMIEro MPOCTPAHCTBA H CHCTEMA HAaBHTaLIMH,
nomkHa GITh peann3oBaHa Ha 6aze MPOrpaMMHPYEMOTo
OHTpOJIJIepa U OHOIUIATHOrO MHKPOKOMIIBIOTEPA, @ TAKIKE
CTPOMCTB, BXOJAIIMX B COCTAaB KoMriekTa. B cocras
OMILTEKTA H0JKHO BXOAUTH MpOrpaMMHoe obecrneveHue Uit
MpOrpaMMHPOBAHKA B TEKCTOBOM PelakToOpe Ha Mojo6HH
IArduino IDE, nporpaMMHpOBaHHH C OMOILBK CKPHITTOB Ha
fi3ike Python, paspaGoTku cicTeM ynpasieHus Ha ocHose ROS.
Tak e B COCTaB KOMILIEKT JOJKHA BXOIHTh BHPTyalbHas
MOJIE/Th MOOWIIEHOTO po60oTa B BHPTYAIbHOM OKPY/KeHHH 11
MOJIE/THPOBAHHS ANTOPHTMOB CHCTEM YNIPABJIEHHA C OMOLIBIO
rpatdHyecKoi cpelsl.

IO6pa3osarensHblll Habop s
3y4eHHA
MHOTOKOMITIOHEHTHBIX
pOOOTOTEXHHYECKHX CHCTEM H
IMaHHITY JIALIHOHHBIX POOOTOB

(O6pa3oBaTebHBIH HaGOp H0MKeH OBITE MpeqHa3HAYEH s
ydeHus pobOTOTeXHHHECKUX TEXHOJIOIHI, OCHOB
H(OPMALMOHHBIX TEXHONOTHH H TEXHOJIOTHii MPOMBIIIEHHO#H
TOMATH3aLHH, a TAK)KE TEXHOJIOTHI MPOTOTHIIMPOBAHKA H
MTHBHOTO Mpou3BojcTBa. B coctas Habopa 10MKHBI

XOINTh KOMIUIEKTYIONIHE U YCTpolicTBa, obanaiomue
OHCTPYKTHBHOIA, annapaTHoi H MporpaMMHoO#H
OBMECTHMOCTBIO ApYT ¢ apyrom. 1) Kommiext
OHCTPYKTHBHBIX 3/IEMEHTOB W3 META/IA M MIACTHKA JUIA
Gopk# MoJIesieli MaHHIYIALMOHHBIX POGOTOB € YTIIOBOH
KHHEMATHKOI, NJI0CKonapasiebHol kKuHemaThkoi, Delta-
MHEMATUKOM. 2) UHTeneKTy albHbIi CEpBOMOIYJIb C
HTErpMPOBAHHON CHCTEMO# YIIpaBJIeHHA - HE MeHee 7T,
€pPBOMOJTY/Ib JOJDKEH 00/1a/laTh HHTEIPUPOBAHHON CHCTEMOH
npasJjieHns, obecrneunBaromiel 06paTHYIO CBA3b HIH KOHTPOJIb
apameTpoB - TOJIOXKEHHE Bajla, CKOPOCTh BPAllleHHsA, HArpy3ka
HBOJA, a TaKkKe obecrneyrBaroIe BO3MOKHOCTD
0CJIeI0BATE/ILHOIO MOAKIFOYEHHS APYT € APYTOM H
MpaBJieHHs CEPBOMOJIYJIAIMH T10 MOCIIe10BATENEHOMY

OJTy Iy TLIEKCHOMY aCHHXPOHHOMY UHTepdeiicy. 3)

060TOTEX HUMECKHHl KOHTPOJLIED, MPeACTaBAAOMHMA CO60H
0y bHOE YCTPOHCTBO, BKIIOHalomiee B ce0sl OHOMIATHBIH
HMKPOKOMIIBIOTEP U1 BBITIONHEHHSA CIIOXKHBIX 1T,
BIYHUCITHTENBHBIX Onepatuii, nepudepHiHbIi KOHTPOILIEp A
NpaBJieHHs BHEITHUMH YCTPOHCTBAMH M TUIATY PaclIHpEHHs
NOAK/TIOYEHAs BHEIIHHX YCTPOHCTB. Moy
060TOTEXHHYECKOTO KOHTPOJIIEpa JI0/IKHBL 00/1a1aTh
JIHOBPEMEHHOH KOHCTPYKTHBHOM, annapaTHO! H MporpaMMHOH
OBMECTHMOCTBEO JIpYT ¢ ApyroM. PoGoToTexHuueCcKHi
OHTpOJLIEP JODKEH YIOBJIETBOPATE TEXHHYECKHM
apaKTepHCTHKaM: KOJI-BO s/IEp BCTPOGHHOTO

MKPOKOMITbIOTEPA - HEe MEHee 4, TAKTOBadA 4acToTa AApa - He
enee 1,2 [T, o6bem O3V - e meree 512 M6, Hanuune
Hrepdeiicos - SPI, 12C, 1-wire TTL, UART, PWM, wapposbie
. e MeHee 16 IUT M aHANOroBbIe MOPTHI - HE MeHee 8 T s
NOJKIIOYEHHs BHEITHUX YCTPOMCTB, BCTPOEHHDIH MHKPOOH, a
raoke WiFi wnn Bluetooth u1st KOMMYHHKAIIHH CO BHEITHHMH
ycTpolicTBamu. POGOTOTEXHHYECKHH KOHTPOJLIEP A0JIKEH
oGecreduBaTh BO3MOXHOCTh MPOrpaMMHPOBaHHA C MOMOMILIO
cpencts assikos C/C++, Python u cBoGoHO pacnpocTpaHsemoi
cpenst Arduino IDE, a Taike ynpaBleHHA MOIEIAMH
POGOTOTEXHIYECKHMX CHCTEM € Momolbio cpeki ROS. 4)
[TporpaMMHpyeMsIii KOHTPOILIEp - He MeHee 1mT.
[porpaMMHpyeMBlii KOHTPOJLIEp J0HKEH MPEACTaBIATh coboii
BBIYHCHTETbHBIH MOTyIb, 0618120 MMM UM(QPOBEIMH MOPTAMH

6.00
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- He MeHee 8 WIT ¥ aHa/IOrOBBLIMHM TIOPTaMH - He MeHee 16 T,
Hrepdeiicamu UART, 12C,SPI, TTL, a Taxxe Momynem
ecrnpoBoHOH cBA3u THNa Bluetooth win WiFi ans cosnanus
NapaTHO-NPOrPaMMHBIX peteHni 1 """ "yMHBIX/cMapT""""-
yCTPOMCTB U1 pa3spaboTky pemeHu# """ "UurepHer pemei"""".
5) [nata pacmiMpeHHs MPOrpaMMHpPYEMOro KOHTpOJUIepa — He
Menee |mT. [InaTa pacumMpenns ao/mkHa obecneunBaTh
Eomomnoc*rb NOAKITIOYEHUs YHHBEPCATIEHOTO
BIYHCITHTEIBLHOTO MOJYJIS K CETH MOCPeACTBOM HHTepeiica
[Ethernet. [Lnata paciuupeHus IokHa o6naaaTh NopTamMu
[BBO/Ia-BBIBO/IA /IVIsl MIOJK/TIOUEHUS LIH(POBBIX H aHAJIOTOBBIX
ycrpoiicts — He Menee 40 T, unTepdeic SP1 1 BO3MOKHOCTEIO
MOAKTIOYEHNs BHELIHEH KapThl namaATh. 6) Monye
TeXHWYECKOTO 3PEHHs, NPeICTaBIIAIOMMA coboii ycTpolicTBO Ha
i0a3e BBIYHCITNTENEHOTO MUKPOKOHTPOJUIEPA H
HHTErpUpPOBAHHOM Kamephl, o0ecrneynBaroliee pacro3HaBaHHe
npocTeifikx n306pakeHHH Ha MOJTyJIe 3a CYeT COOCTBEHHBIX
[BLIMHCTUTENLHBIX BO3MOXKHOCTE( - He MeHee | mT; Moy
TEXHWYECKOTO 3peHU N0/DKeH obecrneuuBaTh BOSMOXHOCTh
OMMYHMKAaLMH C aHATOTHYHBIMH MOIYJIAMH NOCPEICTBOM
HHEBl Ha 6ase nocieioBaTeIbHOTO HHTEpdeica ¢ Lenbio
anbHeieil nepeaavn pesynbTaToB H3MEPEHHH IPyMIbl
ofyneil Ha YNpaBIIIoNIee BEIMHCIUTENLHOE YCTPOHCTBO,
OMIKJIFOYEHHOE K IaHHOM 1IiHe. MOy Ib TEXHHYECKOro 3peHHA
OJDKeH 00ecrednBaTh BO3MOXKHOCTb OCYIIECTB/IATh HACTPOHKY
OJLy/1l TEXHHYECKOTO 3PEHHSA - HACTPOHKY IKCTO3HIIHH,
anaHca 6enoro, BETOPa3HOCTHBIX COCTABJIAIOINX, MIIOMATH
GHapykHBaeMoii 06nacTH H300paxeHus, OKpYTIOCTH
GuapyxuBaeMoii 06nacT H300paxeHus, MOJI0KEHHE
OHapykHBaeMbIX 0011acTeli OTHOCHTENBHO APYT ApYyra.
Oy/Tb TEXHHYECKOTO 3peHHs J0/DkeH obecreynBarh
03MOJKHOCTh HAaCTPOIKH Ha OJTHOBPEMEHHOE OOHapyKEeHHE He
enee 10 pa3MUHBIX OMHOYHBIX 0OBEKTOB B CEKTOPE o63o0pa,
160 He MeHee 5 cocTaBHBLIX 00BEKTOB, COCTOAIINX M3 HE MEHEE
Pa3TMYHBIX rpaHuecKuX MPUMHTHBOB. Moaynb
XHHYECKOTO 3peHHs HoJhkeH 061anaTh BCTPOCHHBIMH
tepdeiicamu — USB, UART, 1-wire TTL, 12C, SPI wis
OMMYHHKALMHK CO BHEITHMUMM MOAKITIOYAEMBIMH
yctpoiicTBamu. 7) B coctaB HaGopa JODKHbI BXOIHTH
i (ppoBbie HHPOPMALIMOHHO-CEHCOPHBIE MOTYJIH,
npe/cTaBnsromue cobol yeTpoiicTsa Ha 6ase
POrpaMMMpPYEMOr0 KOHTPOJLIEPa H H3MEPHTENILHOTO /IEMEHTA.
[ [ndppoBoii MOy JOKEH 00/1a1aTh BCTPOCHHBIM
MHUKPOKOHTpOJLIEPOM (TaKTOBas 4acToTa - HE MEHee 16 MI',
muHA naHHBIX — He MeHee 8 K6aiit), nHTepdeficamMu wist
MOAKTIOYeHHs K BHEIIHUM YCTPOHCTBaM: LH(pOBbIE H
nasnorossie noptsl, 1-wire TTL, pasbem THna RJ. Lndposoi
OMIyJIb 10JDKEH 00ecredHBaTh BO3MOKHOCTE KOMMY HHKALIHH C
HA/IOrMYHBIMH MOJLYJIAMH NOCPEICTBOM IIHHLI HA 6a3e
ocJieI0BaTeNIbHOTO MHTEpdeiica ¢ LeTbio NanbHeHIIeH
nepeayy pesybTaToB M3MEPEHHH rpyTIIbl MoJyJei Ha
yTpaBIsIOLIee BEIYHCIIMTEBHOE YCTPOACTBO, MONKIIOYEHHOE K
nanHoli mune. B coctas HaGopa AOMKHO BXOIUTD: LH(ppPOBOH
MOJIyJTh TAKTOBO} KHONKH — He MeHee 31T, H(ppoBOH MOIYIb
cBeTOAMOA — HE MeHee 31T, M(POBOI MOLY Ik KOHLIEBOTO
MpepeiBaTens — He MeHee 31T, WMPOBOH MO Ik AaTHHKA
1BeTa — He Meree 1T, uMdposoit Moxyns RGB ceeroanona —
He meHee 1mT. 8) B coctas Habopa N0/KHBEI BXOJHTh 3TIEMEHTRI
n1s cGOpKH BaKyyMHOTO 3axXBaTa: BAKYyMHas NPHCOCKa — HE
enee 11T, 3EKTPOMArHUTHBIM KianaH — HE MEHee 1w,




n/n

HaumeHoBaHHe
o6opynosanus (PBI1O)

Kpamne NpHUMeEpHbIE€ TEXHHYECKHE XapaAKTEPHCTHKH
(PBIIO)

tKOJ'l HY€CTBO|

BaKyyMHBIH Hacoc — He MeHee 1mT. 9) B cocTas Habopa nomkeH
BXOIHTH y4eOHbIN KOMIUIEKT, BKITIOYarommii B ce6s yuebHoe
nocoGue, Habop GUOIHOTEK TPEXMEPHBIX 3JIEMEHTOB 1A
MPOTOTHITMPOBAHKA MO/l MaHHITY IALMOHHBIX po6oTOB, a
aloKe nporpaMmHoe obecriedenne i paboTel ¢ HaGOpOM.
Tporpammuoe obecrneueHue N0KHO 00ecneunBaTh
PEXMEPHYI0 BH3YAIM3ALIHI0 MOJIE/TH MaHHMITY IALIHOHHOTO
poGoTa (¢ yrioBoH, MockonapawiebHOH U 1ebTa-
MHEMATHKOIT) B rpoliecce paboThl, obecneunBaTh MOCTPOEHHE
MPOCTPAHCTBEHHOMH TPAEKTOPHH [IBHKEHHA HCTIONHUTEBLHOTO
MEXaHH3Ma MaHHUITYJIALMOHHOTO po60Ta, BO3MOXHOCTh 331aHHA
MOC/e10BaTeNLHOCTH TOYEK JUIA MPOXOXKIEHHA YEPe3 HUX
HCIIONHATENLHOTO MEXaHU3Ma MaHUITY IALIHOHHOTO poboTa.
TMporpamMMHoe ofecrnedeHne JODKHO (yHKIIMOHHPOBaTh, KaK B
OTHENBHOCTH B BUJIE CPellbl MOJETHPOBaHHs, TAK H B PEXHME
IMOHHMTOPHMHIa B peallbHOM BPEMEHH MPH MOAKTIOYEHHH MOJIE/IH
MaHHITYJIATOPA MOCPEACTBOM POOOTOTEXHHIECKOTO
KoHTpoJLIepa. [IporpaMMHoe 00ecredeHHe JOIKHO
oBecreuHBaTh BOSMOKHOCTh TIOCTPOSHHA TPadrKOB 3a1aHHBIX U
eKyIIMX 0606IeHHBIX KOOPAHHAT MAHHITY IALMOHHOTO poGoTa,
rpaduKoB 3HaY€HHI CKOpOCTeH M yCKOpeHHs, rpadukos
pacueTHBIX 3HaueHHil Harpy3ku. [[porpammHoe obecrnedeHne
NOMKHO MO3BOJIATH 33aBaTh MOCIEI0BATENBLHOCTD
epeBIKEHHI MAHUITY IATOPA MOCPEACTBOM Habopa KOMaH/ B
61049HO-rpaduueckom uHTepdeiice. YueGHoe nocodHe N0KHO
ofepiKaTh MATEPHAIBI 110 Pa3pabOTKe TPEXMEPHBIX MozieneH
MOGITbHBIX POGOTOB, MAHHITY IALMOHHBIX POGOTOB €
DA3TMYHBIMU THTIAMHM KHHEMATHKH (YTIIoBas KHHEMaTHKa,
OCKO-Tapasie/lbHas KWHeMaTHKa, AeNbTa-KHHEMaTHKa,
SCARA win pelaxHas KHHeMaTHKa, natpopma Crioapra 1
1), HHCTPYKIIHH 110 IPOSKTHPOBAHHIO POGOTOB, HHCTPYKLMH
METOIMKH OCYIIECTBIIEHHA HHXEHEPHBIX PacyeToB IpH
MPOEKTHPOBaHUH (pacyueTsl HArpy3KH # MOMEHTOB, pacyeT
MOIIHOCTH NIPMBOJIOB, PACYeT NapaMeTPOB KHHEMATHKH | T.IL.),
HCTPYKLHMH 110 pa3paboTKe CHCTEM YTNpaBIeHAA H
MporpaMMHOTo o6ecriedeHHs JUIA ynpaBieHus podoTamy,
CTPYKLMH H METOMKH TIO pa3paboTKe CHCTEM YMpaBICHNUA C
hleMEeHTaMH MCKYCCTBEHHOIO MHTE/UIEKTa H MalIMHHOTro
00y4eHHs.

(OGpasoBare/bHbIH Habop Mo
RIIEKTPOHHKE,
HIIEKTPOMEXAHUKE 1
MHKPOPOLIECCOPHO# TEXHHKE

aGop ao/wkeH ObITh MpeJHA3HAYEH 1A MPOBEACHHA y4eGHbIX
AHATHIA 110 H3YYEHUIO OCHOB MEXATPOHUKHU U POGOTOTEXHUKH,
aKTHIECKOTO MPUMEHEHHA 6230BBIX JIEMEHTOB JICKTPOHHKH

CXEMOTEXHHKH, a TaKxke Haubosiee pacrpoCTPaHeHHOH
hIeMEHTHO# 6a3bl M OCHOBHBIX TEXHMUECKHMX pelIeHHH,
NPUMEHAEMBIX PH NPOSKTHPOBAHWH H MPOTOTUIHPOBAHHH
Da3TMYHBIX HHKEHEPHBIX, KHOEPHETHIECKUX H BCTPAHBACMBbIX
cucteM. B coctas Habopa 0/KHBI BXOAWTE KOMIUIEKTYIOLIHE H
ycTpoiicTa, oGnanatomue KOHCTPYKTHBHO#H, 3NEKTPHYECKOH,
lnmapaTHON | MPOrpaMMHO# COBMECTHMOCTBIO AIPYT C IPYTOM.
B coctaB Habopa JOJKEH BXOAHTh KOMIUIEKT KOHCTPYKTHBHBIX
HIEMEHTOB W3 METajlIa uiA cOOpKM MaKkeTa MaHHITy JIAMHOHHOr0
Po60Ta M KOMIUIEKT METATHYECKMX KOHCTPYKTHBHBIX
bieMEHTOB U4 c6OpKH MaKkeTa MOGHIIBHOrO poboTa. B coctas
HaGopa J0JIKHBI BXOIMTh MPHBOZA PA3IMIHOTO THIA: MOTOPbI €
MHTErPUPOBAHHBIM WM BHELIHHM JaTIMKOM MOJIOKEHHA — HE
MeHee 21IT, CEpPBONPHBOJ GONBIIOH — HE MeHee 40T,
CepBONPUBOJ MABIN — HE MEHee 21T, MPUBOJ C BO3MOXNKHOCTEIO
yIIpaBIeHHs B IATOBOM PEKMME — HE MeHee 2IIT. B cocTas
HaGopa J0JIKHBI BXOIHTh IEMEHTBI JUIA COOPKH BaKyyMHOTO
axparta: BaKyyMHas IPHCOCKa — He MeHee 1T,
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DJIEKTPOMArHWTHBIH Ki1anaH — He MeHee 11T, BaKyyMHBIH Hacoc
— He meHee 1T, B cocta Habopa 10/KHA BXOIHTD IEMEHTHAS
6a3a IS MPOTOTHITMPOBAHMS: TUIaTa Ui OecrmaeqHOro
MPOTOTUIMPOBAHKSA, KOMIUIEKT MMPOBOJIOB PA3IMYHOTO THIIA H
VUTHHBI, KOMIUIEKT PE3UCTOPOB, KOMIUIEKT CBETOAHOIOB,
CeMHCErMeHTHbIt HHaMKaTop, aucnned XK-Tumna, KHOTIKH — He
MeHee SIIT, MOTEHLMOMETPBI — He MeHee 31T, HpakpacHsIH
aT4yMK - He MeHee 31T, YIbTPa3ByKOBOii JaT4HK - HE MeHee
IOT, JaTYHK TEMIEPATYphl - HE MeHee 11T, JaT4HK
CBELIEHHOCTH - He MeHee 1uT, Moxynb Bluetooth — e Menee
1w, Moyis UK-npueMHHKa — He MeHee 1 mT, Moy MK-
epelaTinKa B BUIE KHOTIOYHOTO ITyJIbTa YNpas/ieHus — 11T,
KKYMYJISTOp — He MeHee 11T, 3apaIHoe yCTPOHCTBO — He
enee 1T, B coctaB Habopa J0/DKEH BXOAHTh MyIbTHAATYHK
A M3MEPEHHS TEMIIEPATYPBI H BJIaXHOCTH OKpYKalolleH
peabl — He Meree 1mT. My IbTHAaTYMK JOJKeH 00nanaTh
CTPOEHHBIM MHKPOKOHTPOJLIIEPOM (TaKTOBas 4acToTa - He
eHee 16 MI'L, mMHa naHHBIX — He MeHee 8 K6aT),
HTepdericaMn Ui NOAKTIOUEHHA K BHEIIHUM YCTPOHCTBAM:
M(poBbIE U aHanoroBsie MopTsl, 1-wire TTL, pasbem Tina RJ.
cocTas Habopa I0JKeH BXOANTE KOMIUIEKT YHHBEPCAIbHBIX
BIYHCITHTENBHBIX MOJIYJIEH, MPeACTaBIMOMMX co00# 6a3oByI0
aTy, ATy PaclIMpPeHHs UL CETEeBOT0 B3aMMOAEHCTBHA 1
aTy NOAKMIOYEeHHA CHIIOBOI Harpy3kH. Bxonsuue B
OMILTEKT YCTPOHCTBA JOMKHBI 00/1a1aTh OJHOBPEMEHHOH
OHCTPYKTHBHO#, 2IEKTPHYECKOH, anmapaTHOH U MPOrpaMMHO
OBMECTHMOCTEIO YT ¢ ApyroM. bazosas miata
HHBEPCATLHOrO BEIYUCIHTENBHOTO MOTY IS I0JIKHA
€ICTaB/IATL COOON MpOorpaMMHpYeMbIii KOHTPOILIEP B cpele
rduino IDE wiM aHATOrHuHBIX CBOOOIHO pacnpoCcTpaHAeMBIX
penax paspaboTky. ba3opas nnata 10/kHa 0banath
CTPOEHHBLIMH MHTEPdENHCaMM LTSl IOAKITIOYSHHSA LIH(PPOBLIX H
ATIOTOBBIX YCTPOHCTB, BCTPOeHHBIMHE HHTepeiicamn USB,
UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi. [nara
pacIIMpeHua Jo/hKHa ofecreyHBaTh BO3MOKHOCTD
MOIKTFOYEHHS Y HHBEPCAIBHOT0 BHIYHCIHTENLHOTO MOTYIIA K
ceTH mocpencTBoM iHTepdeiica Ethernet. [lnata paciuuperns
nomikHa o6najgaTh MOPTaMH BBOAA-BbIBOAA [UTA MOAKITIOYEHHA
LMDPOBBIX M AHATIOTOBBIX YCTPOHCTB, uHTepeiic SP1 u
03MOKHOCTBIO MOAKITIOUEH!s BHElIHeH kapThl mamaTH. [lnata
acIIMPEHHs [Uls TIONKIIOYEHHs CHIIOBOMH HAarpy3Ku J0JDKHA
GecrneuuBaTh BO3MOXKHOCT MPAMOr0 NOAKIIOYEHHs BHEITHEeH
WIOBO} HAarpy3KH, a TAKkKe peryJMpyeMoii Harpy3ku
ocpeactom PWM untepdeiica. B cocras Habopa nomkeH
XOJIMTH IPOrPAMMHPYeMBIii KOHTPOJLIEp, 0becredHBaoii
03MOXKHOCTb OCYILECTBIIATH pa3paboTKy MPOrpaMMHOro Koza,
CTIONB3YA HHCTPYMEHTapHi cpell pa3paboTKH Arduino IDE n
Mongoose OS u si3bikoB nporpammuposanms C\C++,
JavaScript. [TporpaMMupyeMbii KOHTPOJIEP AOJIKEH obnapats
MOPTaMH JUTA TIOAKITIOUEHHS LIAPPOBEIX ¥ AHATOrOBBIX
yCTPOHCTB, BCTPOSHHBIMU IPOTrPaMMHPYEMBIMH KHOTIKAMH H
H/IEKTPOMEXAHHYECKAMH MOTY/IAMH JU1A OPTraHH3alHH CHCTEMBI
PYHHOTO YIpaB/IeHHs, BCTPOCHHBIMH NPOrpaMMHpPYeMBIMHU
BETOJHOAAMH Ul HHAWKALHH paﬁoqem pexuMa,
cTpoenHbiMu HHTepDeiicamu USB, USART, 12C, SPL, 1-wire
TL, ISP, Ethernet, Bluetooth, WiFi. B coctas Habopa 10JKeH
XOJIMTH MOIyJIb TEXHHUECKOTO 3PEHHA , PENCTABIAIONIHA
006011 BEIUHCIHTEIBHOE YCTPOHCTBO CO BCTPOCHHBIM
HKponporeccopom (Kon-Bo Alep - He MeHee 41T, acToTa
npa He meHee 1.2 I'Tu, o6bem O3Y - He MeHee 512M6, oobeM
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CTPOeHHOI mamsTH - He MeHee 81'0), MHTerpHpoBaHHOH
Fmepoﬁ (MakcHManbHOE pa3pelleHHe BHAEONOTOKa,
nepeaasaemoro no uHTepdeiicy USB - ne menee 2592x1944
le[1.) ¥ ONTHYECKOM cucTeMoit. Mooy b TEXHHYECKOTO 3peH s
o/mKeH 06/1aaTh COBMECTUMOCTBIO C PasIHYHBIMH
MpOrpaMMHUpPyEeMbIMH KOHTPOJLIEpAMH C MOMOIIBIO
HTepdeiicos - 1-wire TTL, UART, 12C, SPI, Ethernet. Moxyns
TeXHHYECKOrO 3peHUs 10KeH 00ecneunBaTh BHIMONHEHHE BCeX
MepeHHUil i BBIYHCIIEHHI MOCPECTBOM COOCTBEHHBIX
BIYMCIIUTENBHBIX BO3MOXKHOCTEH BCTPOSHHOIO
uKpomnpoueccopa. Moayib TEXHUYECKOr0 3peHuUs JOJDKEH
6nafaTk BO3MOKHOCTBIO KOMMYHHKALHH C aHAJIOTHYHBIMH
OJTyJIAMH TIOCPEICTBOM LIMHBI Ha 6a3e MOC/eA0BaTEIbHOrO
Hrepdeiica ¢ Henbio faNbHEHIIEH MepeavH pe3yabTaToB
MepeHHii rpyTIsl MOIY el Ha yrnpasistomee
BIYHCIIUTENILHOE YCTPOHCTBO, MOAKIIOYEHHOE K IAHHOH LIMHE.
Moy b TEXHHYECKOTO 3peHHA JomkeH obecredusarh
HACTPOHKH peXkMMOB paboTHI - HACTPOIKY IKCTIO3ALMH, bananca
6e10r0, LBETOPA3HOCTHBIX COCTABIISAIOLIHX, IUIOIANH
oOHapy xMBAaEMO# 0071acTH H300paXeHHs, OKPYTJIOCTH
o6HapyxuBaeMoi 001acTH H300paKeHH s, TIOJIOKEHHE
oGHapyxuBaeMbIX obnacTeit OTHOCHTENBHO APYT ApYTra,
MamIHHHOE 00ydeHHe NapaMeTpoB HelPOHHBIX ceTel Uis
oOHapykeHNs 00beKTOB, GOpMY ¥ 3aKOIHPOBAHHBIE 3HAYCHHA
0OHApyKMBAEMBIX MapKepOB THIa ATuCO, pa3sMepsl
0OHApYKHBAEMBIX OKPYKHOCTEH, KBapaToOB H TPEYTOJIbHHUKOB,
napamMeTpoB KOHTPACTHOCTH, pa3MepoB, KPHBH3HLI H
0NI0XKEHHUsA pacrno3HaBaeMbIX MM, HaGop nomkeH
06ecrieunBaTh BOIMOKHOCTE pa3paboTky Mojie/ I MOOUIBHOTO
pobora, ynpasnsemoii B FPV-pexume nocpeacTBOM
OrpaMMHOr0 06ecredeHns Uis MEPCOHATLHOT0 KOMITbIOTEPa
MOGHIBHBIX ycTpoiicTs Ha 6ase OC Android wiu I0S,
GeceYHBAIONIEro BO3MOXHOCTb YIPaBJIeH!s MOOHIIbHBIM
060TOM M BCTPOSHHBIM MAHHITYJISTOPOM MOCPEICTBOM
amaeckoro uuTepdeiica, BKmodaomum B ce6s Habop
ONOK H mepeKmoyaTenel, DKOWCTHK, 001acTh Uit
loToGpaxenns suaeo. HaGop nomken obecrednsarh
03MOXHOCTb H3y4EHHA OCHOB Pa3pabOTKH ITPOrpaMMHbIX H
Ermapammx KOMIUIEKCOB HHIKEHEPHBIX CHCTEM, PElleH!H B
cepe "UnTeprer Bemeit", a Takke peleHHH B obnactu
POGOTOTEXHHKH, HCKYCCTBEHHOTO MHTEJUIEKTa ¥ MALIHHHOTO
o6yuenus. B coctaB HaGopa O/DKHO BXOAHTH nocobue Mo
M3yH4eHHIO OCHOB 3JIEKTPOHHKH H CXEMOTEXHHKH, pelIeHUH B
cdepe "WnTepHer Beulei”, paspaboTky H MPOTOTHIMPOBAHHMIO
Mozeneit po6oTos. B cocTas Habopa 0/KHO BXOAHTE nocobue
MO M3yYEHHIO OCHOB pa3pabOoTKH CHCTEM TEXHHYECKOTO 3pCHHA
|1 1EMEHTOB MCKYCCTBEHHOTO HHTEJLICKTa.

(O6pasoBare/bHbIi Habop Mo
MeXaHHKe, MEXaTPOHHUKE H
POOOTOTEXHHUKE

OGpasoBarenbHbIl HaGOp OMKeEH ObITh NpeaHasHaYeH A
3ydeHHs MEXaHUKH, MEXaTPOHUKH H POOOTOTEXHHKH.
OGpa3zoBate/bHbIH HaboOp MpeaHa3HA4eH A pa3paboTku
IPOrpaMMUPYEMBIX MOJIe/ieli MEXaTPOHHBIX CHCTEM H
MOGHJIBHBIX pOGOTOB, OCHALIIEHHBIX Pa3IMYHbIMH
MaHHTY/ALMOHHBIMK ¥ 3aXBaTHBIMHU yCTpOHcTBaMH. B cocTas
HaGopa J0JDKHO BXOINTh: KOMIUIEKT KOHCTPYKTHBHBIX
bIEMEHTOB W3 METAIIA, KOMILIEKT KPENEKHBIX IEMEHTOB,
IKOMILTEKT U1sl CGOPKH 3aXBATHOrO YCTPOHCTBA — He MeHee |
IIT., KOJIECa C MPOPE3HHEHHBIM 060/10M — He MeHee 2 mT.,
oJieca BCeHANPABIEHHOTO ABMKEHHA -He MeHee 2 WT., IPHBOJ
OCTOSIHHOI'O TOKA C MHTErPHPOBAHHOM CHCTEMO ympaBJieHHs,

ecriedHBalomieli 06paTHYIO CBA3b MONOXKEHHIO, CKOPOCTH U

T,
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&OH HY€CTBO|

Harpy3Ke - He MeHee 4 IIT., JaTYHK JTHHHH - He MeHee 3 IMT.,
NaTYMK paccTOAHUA — He MeHee | 1T., akKkyMynaTopHas 6aTapes
- He MeHee | WT., 3apAaHOE YCTPOHCTBO — He MeHee | wiT. B
coctaB Habopa N0KeH BXOAUTH MPOrpaMMHpY eMbIH
oHTpoJUIEp, o0ecrneunBaloIHi BO3MOXKHOCTh OCYINECTBIIATh
a3paboTKy MporpaMMHOr0 KOJa, HCIOMb3Ys HHCTPYMEHTapHit
pen paspabotku Arduino IDE. IIporpaMmupyemsiii
OHTpOJUIEp H0JKeH ofecneyuBaTh almnapaTHyio H

OrpaMMHYIO COBMECTHMOCTb C 2IEMEHTHOH 6a30i, BXoasmen
cocraB Habopa. [TporpaMMHupyeMbIii KOHTPOJUIEP HOJIKEH
oflepKarh cregyroune HHTepeiicel: LH(pPOBLIE K aHATIOTOBbIE
opThl — He MeHee 50T, USB, USART, 12C, SPI, ISP,
luetooth, WiFi. [IporpaMMHupyeMBbli KOHTPOJLIEP A0JIKEH
onepxkath HHTepdeiic (11 MOAKIIOYEHNA NPHBO/IOB U
aTYuKoOB poboTOTEXHHYECKOro Habopa), pealH30BaHHbIH Ha
ase muHbl RS-485 — He MeHee 12mT. [IporpaMMmupyeMbiit
OHTpOJLIEP JOJIKEH COJepKaTh CHIIOBO# MOpT 1
MOKIOUEHNS BHELIHEH Harpy3KH HJIM MOTOPOB — HE MEHee
PwiT. B coctaB HaGopa A0/DKEH BXOAHThL MOIYJIb TeXHH4ECKOro
3peHns — He MeHee 11T, Moty ib TEXHHYECKOTO 3pEHHA JNO/IKEH;
lobecrednBaTh BO3MOKHOCTD KOMMYHHUKaLHH C AaHAJTOTHYHbLIMH
MOTY/IAMH MOCPEACTBOM IIHMHBI Ha 6a3¢ MOCJIe10BATEIBHOTO

pdeiica ¢ Lebio JaTbHeNIIel nepefain pesyIbTaToB

MEpEHUH rpynIbl MOAYIEH Ha yNpasfiomee
BIYHCITUTEILHOE YCTPOHCTBO, MONKIFOYEHHOE K AAHHOH LIMHE.
Moy TEXHHYECKOTO 3peHHsA JokeH obecrequBaTh
[BO3MOHOCTb OCYILECTBIATh HACTPOHKY MOIYJIA TEXHHYECKOrO
BpeHus - HaCTPOMKY Kcno3uuuH, 6anauca Gemnoro,
|1BETOPA3HOCTHBIX COCTABIIAIOMINX, IUIOWAAH OOHApYXKHBACMO#H
oGnacTi H306paXkeHus, OKpYJI0cTH 0GHapy ) uBaeMoi obracTu
IH306pakeHns, NOJ0XKEHHE 0OHaPYKUBaEMBbIX obnacTei
OTHOCHTENILHO JPYT Apyra. Moy b TEXHHYECKOTO 3peHHs
to/mkeH obecreunBaTh BO3MOKHOCTb HACTPOHKH Ha
onHOBpeMeHHOe oGHapykeHHe He MeHee 10 pasTHIHBIX
OIMHOYHBIX 06BEKTOB B cexTope 0030pa, b0 He MeHee 5
coCTaBHBIX 00BEKTOR, COCTOALINX M3 He MeHee 3 pa3/IndHbIX
rpaguuecknx MPUMUTHBOB. MOIY/Ib TEXHHYECKOTO 3pCHIA
nomxeH obnagaTh BCTPOEHHbIMHM HHTEphencamu — USB, UART,
1-wire TTL, 12C, SPI a1s KOMMYHHKaLMK CO BHEIITHHMH
MOJKTI0YaeMbIMH YCTPOHCTBAMH.

(OGpa3oBaTe/bHBIH
[KOHCTPYKTOP C KOMIUIEKTOM
IaTYHKOB

(O6pasoBaresbHbIN Ha00p N0KeH ObITh MPEHA3HAYEH LIS
y4eHHA OCHOB Pa3paboTKH MPOrpaMMHUPYEMBIX MoJieseH
TOHOMHBIX MOGHIBHBIX poGoToB. B cocras HaGopa A0KHO

XOAMTH: KOMIUIEKT KOHCTPYKTHBHBIX 3JIEMEHTOB H3 ILTACTHKA,

HCTPYMEHT /U1 paboThl C KpeNeKHbIMH KOMIIOHEHTaMH,

CepBONPHBOJ C BCTPOCHHOMH CHCTEMOH yNpaB/ieHuMs,

o6ecrneunBatoei 00paTHYIO CBA3b MOJNIOKEHHIO, CKOPOCTH H

Harpy3ke - He MeHee 4 IIT., MyJIbT YNPaBJIeHHA — HE MEHEE L,

MaTYHK KacaHMs — He MeHee | IT., JaT4MK LBETa — HE MEHEe

11T, AATIHK TAKTHIBHO-CEHCOPHBIH CO CBETOAHONHBIM

MOJIyJTeM — He MeHee | T., kKaMepa C BO3MOXKHOCTbIO

0IHOBPEMEHHOTO OIPEIE/ICHH HECKONbKHX LBETOB — HE MEHEC

| wT., akKkyMyaaTopHas 6atapes — He Menee 1 wT. B cocTas

HaGopa JI0JDKEH BXOINTh POOOTOTEXHHYECKHH KOHTPOJLIEp — He

meHee 1T, PoGOTOTEXHHMYECKHH KOHTPOJJIEP JAOJKEH

lo6nagaTk BcTpoeHHbIM LiBeTHBIM JKK 3KpaHOM M BCTPOEHHBIM
€pUMOHHBIM 1aT9HKOM. POGOTOTEXHHYECKHH KOHTPOJLIED

OJDKEH MMETh He MeHee 12 nmopToB [UIA MOAKIIOYEHHSA

HEIIHUX YCTPOHCTB W MOPT /UIA YCTAHOBKH KapThl MaMATH. B

ocTaB Habopa I0JKEH BXOANTh MPOrpaMMHPYeMblii

mT.
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IKOJ'IH‘IECTBD

[koHTpOJIep — He MeHee | wT. [IporpaMmupyeMblil KOHTpOJLIEP
\TOJDKEH NMpeacTaBaATh cobol ycTpolicTBo, obGecnevnBatoniee
anmomuocn OCYIIECTBNATH pa3paboTKy MpOrpaMMHOro Koja,
CIOJNb3Ys HHCTPYMeHTapHii cpen paspaboTku Arduino IDE.
[IporpaMMHpyeMBIi KOHTpOJIEp N0/DKeH obecrieunBaTh
fnmnapaTHyo U MPOrpaMMHYIO COBMECTHMOCTb C JIEMEHTHOMN
0a3oi, Bxoasueit B coctas Habopa. [IporpamMMupyemMsiit
[KOHTPOJLIEp HODKEH COlepiaTh cleIyloue HHTephenchl:
1M(pOBLIE M AHAIOTOBBIE MOPTHI — He MeHee 50mT, USB,
USART, I2C, SPI, ISP, Bluetooth, WiFi. IIporpaMMupyemsiii
KOHTpOJIIEp JA0JKEH COAepKaTh HHTepEHic U1 NOAKIIOYEHHA
PUBO/IOB ¥ JaTYMKOB POOOTOTEXHH4YECKOro Habopa— He MeHee
12 mr.

HanmenoBanue nanpasJjenus: ""TexHosiornyeckas HanpasjiedHocTte. BHO"

HaumeHOBaHHe pasjiena:
1 ["TexHonorudeckas
HanpasieHHocTs. BUO"

CnexktpodoTomeTp

[peaHa3HadeH Ui ONpe/eIeHHA ONTHYECKOH MJI0THOCTH,
03¢ QHLHEHTOB MPOMYCKAHHUA M KOHLIEHTPALIWK
a3Ho00pa3HbIX PacTBOPOB.

1.00

IAHaJIUTHYECKHE BEChI

peaHa3sHa4YeHbl 1JIA TOYHBIX HBMCPCHBﬁ MaccChbl, MO3BOJIAKOT
OHTPOJIMPOBATh H3MEHEHHA MAacChl C TOYHOCTBLIO 0,1 mr.

1.00

'YueGHO-HccnenoBaTeNbeKas
raGopatopus GHOCHTHANIOB H
HeHpOTEXHOIOTHI

coctaB BxoaaT: Cexcop Tun 1 He Menee | mT., obecrieunBaet
03MOXHOCTh PErHCTPaLMK CHTHANA 3IEKTPHYECKOH

KTHBHOCTH MbIl (3nekTpomuorpammsl, IMI). Peructpauus
OJDKHA OCYILIECTBIIAETCA HEHHBA3HBHO, CXHMMH 3JIEKTPOJIaMH.
03MOMKHOCTBIO KPEIUIEHHA K pyKe HEJIOBEKa, 9TO JIOIDKHO
aBaTh BO3MOXKHOCTh PErHCTPUPOBATE 3IEKTPHYECKYHO

HOCTH MBIIILEI B 00/1aCTH, Ha/l KOTOPO# pacnonaraercs
eruienue. [Ipu HAMPSHKEHMHA MBIIILIbI JO/DKHA OBITH
fecrneyeHa BO3MOXKHOCTb HaGMOIeH!s MyYHOCTH cHrHana (T.e.
ucytctere OMI), npu paccnabneHHH MBIMILBI - ee
tcytcrre. Cencop Tun 2 He MeHee 1 wT., o6ecneunBaeT
03MOKHOCTh PETMCTPALIMU CHTHANA (OTOMIETH3MOTPaMMBI
@III") onTUYECKHM IyTeM, 33 CHET H3IMEHEHHA OTPAXXEHHOTO OT)
OBEHOCHBIX COCY/IOB CBETa, 00BbEM KOTOPBIX H3MEHAETCA MO
0371eiiCTBHEM My IbCOBO# BoMHBIL. CeHCOop A0/keH ObITh
fecrneueH BO3MOKHOCTBIO KPETUIEHHA K MOMylIeYKe nanbLa
enoseka. Cencop Tun 3 He MeHee 1 mT., obecneunBaeT
03MOKHOCTh: PErHCTPALIMU CHIHAJIA 3/IEKTPOKapANOrPaMMBl
JKT') He uHBa3MBHBIM criocobom; peructpaumu I, 1T u 11T
TBEACHHH; MOAKITIOYEHUA JIEKTPOJAOB K CEHCOPY € MOMOLIBIO
o€ IMHHTENLHBIX TPOBO/OB, 000pyaoBaHHbIX TouchProof
a3pemamu. Cencop Tum 4 He MeHee | T, obecrnieunBaeT
03MOXHOCTb: PErMCTPALIMK CHIHAJIA KOXKHO-TalbBAHH4ECKOH
peakuuu (KI'P), perucTpaiids KOTOpOro OCyIECTBIACTCS Ha
TOCTOSHHOM TOKE; MOAKIIOUEHUA K TeTy YEI0BEKa ¢ MOMOLIBIO
CYXHX 3/1eKTPOJIOB, MOIKIIOYEHHE KOTOPBIX K CEHCOPY
bcymectsisetcs ¢ nomouisio TouchProof passemos. Cencop
Tun 5 e meree 1 wT., obecrneyUBaeT BO3IMOXKHOCTD:
periCTpaluy CHrHANA NEKTPHIecKo# akTuBHOCTH Mosra (331)
iC MOMOIIILIO CYXHMX HEWHBA3HBHBIX 3JIEKTPOJIOB; PETHCTPALHH
BNIEKTPHYECKOi aKTHBHOCTH Pa3HBIX JI0JIeii MO3ra;
MOIKITIOUEHHS JIEKTPOIOB K CEHCOPY € MOMOLIBIO
CoeIMHATENBHBIX TPOBO0B, 060pynoBanHbIx TouchProof
pazbeMaMH; 3aKperieHNs 3IEKTPOIOB Ha MOBEPXHOCTH IOJIOBBI.
Cencop Tum 6 He MeHee | mT., obecriednBaeT BOIMOKHOCTH!
PErucTpaLi CHIHANA KoJle6aHNs rpyIHOM KIIeTKH (Cencop
ILIXaHMA); OTPEIEIEHHs YaCTOThI IbIXaHHA, Y CTPOACTBO 1A

c60pa JaHHBIX OT CEHCOPOB M Mepeiayy Ha NepCOHaIbHbIH

9.00
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’:KOJ]H‘ICCTBO

[koMnBIOTEp obecrednBaeT BOIMOKHOCTE cO0pa JaHHBIX OT
MOAK/IIOYEHHBIX K HEMY CEHCOPOB W OTNPABKY TOJTYYEHHBIX
nanHbix Ha ITK. IToaxmovenue ueHTpansHoro Mooy k ITK ¢
nomMoueio USB-ka6ens. [{eHTpanbHblii MOIyIh HMEET HE MEHee
1 wr, : raneBanuyeckyto uzonaumio ot ITK. LenaTpambHeii
MOyJTb 00€CreuHBaET BO3MOXKHOCTh OJIHOBPEMEHHOT 0
TOAK/TFOUEHHA BILTOTE A0 4 ceHcopoB, Kax sl u3 BX0J10B
[leHTpaIbHOTO MOy /IS MMEET rajibBAHHYECKYIO H30JIALIHIO
(o6ecrieuenue MeKKaHATLHON ralbBAHHIeCKOH H30/IALIHNM).
IMoxxmoveHne ceHCOPOB K LIeHTpanbHOMY MOIY.IHO
OCYILECTB/AETCA C IOMOMIBIO CMELMATH3UPOBAHHBIX PAa3beMOB
muna LEMO, o6ecneuHBarommx npasujIbHOCTb MOAKIIFOYEHHA
pa3beMa U CHIDKAIOIIMX PUCK CTy4aliHOro KacaHus pa3beMoB
TOKOMPOBOAAIIMX YacTel, a Takxe 06eCneyHBaAIOIIMX 3AIIHTY
0T HECAHKLIHOHHPOBAHHOTO MOAK/IFOYEHHA K MPOH3BOJILHBIM
ycrpoiicteam. Moayibs «KHonka» He MeHee 1 mT.,
loGecneunBaeT BO3MOKHOCTD: Pa3METKH PErHCTPHPYEMBIX
CHIHAJIOB H OTMEYaTh He MEHee 3-X pasMIHbIX KaTerOpUH
cocTosHHH. Y cTpolicTBO, BXO/sIIEe B COCTaB JabopaTopuH,
MO/DKHO 00ecreduBaTh BO3MOXKHOCTE PETMCTPALIMH
japTepHanbHOTO JaBIEHHA.

HaunmeHoBaHHe

nanpagjenus: "'KoMnsioTepHoe W npe3eHTanHoHHOe o6opynoBanue'

1

HawnMeHoBaHue pa3zena:
"KoMmneioTepHOE U
Mpe3eHTalHOHHOE
lo6opynoBaHue”

MHTepakTUBHBIH KOMILIEKC C
BLIMHCITUTENBHBIM OJIOKOM U
MOGHIBHBIM KpErUIeHHEM

MHTepaKTHBHBIH KOMIUICKC C BRIYHCIHTEILHBIM GI0KOM
MOGHJIBHBIM KperieHHeM J0JKEH COOTBETCTBOBATh
CIIelYIOIIMM TeXHHYeCKUM TpeboBaHmsaM: PasmMep AHaroHam:
He MeHee 74 moiiMoB; PaspemeHnne 3KpaHa 1Mo rOpM30HTAIH: HE
meree 3000 nukceneii: Paspemenne 3KpaHa o BEPTHKAJM: HE
meHee 2100 mukceneii; [Tonaepxkka paspemenns 3840x2160
mukceneii (mpu 60 I'u): ma; Hanudue BCTPOCHHOH aKy CTHYECKOH
crcteMsl: fa; Konuuectso Todek kacanus: He meHee 20,
BricoTa cpabaThiBaHUA CEHCOpA OT MOBEPXHOCTH 3KpaHa: HE
Gonee 3 MULTMMETPOB; BpeMs OTKIIHMKa CEHCOPA KaCaHHsA. HE
6onee 10 MmuwuiucekyHI; BeTpoeHHbIe (yHKIMH pacrio3HaBaHHA
00bexToB KacaHus: 1a; KonnyecTBo noaaepKHBaeMbIX
CTHUTYCOB O/ITHOBPEMEHHO: He MeHee 2; BO3MOXHOCTh
noakmoyeHns K ceTd Ethernet MpoBoIHBIM croco6oM: Aa;
BosmoxHOCTh noakmouenus k cetu Ethernet 6ecnpoBoaHbIM
crioco6om (Wi-Fi): 1a; Bo3MOXKHOCTE HCTIOJIb30BaHHA TaIOHH B
auecTBe MHCTPYMEHTA CTHpaHua: 1a; Hanu4ue
HTErPHPOBAHHOTO JaTYHKa OCBEIEHHOCTH 1A
BTOMaTHYECKOH KOPPEKLIMH APKOCTH MOCBETKH: Aa; Hannine
VHKLIMH GecrpoBOIHOM nepeaun 306paxKeHns ¢ yCTPOHCTB
a 6aze OC Windows: na; Haymmune ¢yHKuMn OGecrpoBOAHO#M
epenaun n306paxenus ¢ ycrpoiicts Ha 6ase OC MacOS: na;
anuumne GyHKUKA GecpoBoIHOH nepeaasy n3o0pakeHns ¢
crpoiicts Ha Gasze OC i0S: na; Hannune GyHKuUMH
eCTIPOBOJIHO Tiepe/iau M30GpaXKeHHs C yCTPOHCTB Ha Gase
Android: na; Bo3MOXHOCTb yJal€HHOrO YNpaBjieHUA H
ouuTopuHra: aa; Hanuuue KperwieHus B KOMIUIEKTE! 11a;
Hanuaue cioTa Ha Kopryce Ul YCTAaHOBKH JAOTOMHATENBHOTO
bIYHCIATENILHOTO Groka: na; MakcuMabHbIi
o/iepKHBaeMblii 00beM OnepaTHBHON NaMATH
OMOMHHTENBHOIO BEIYHCIHTENbHOTO Gi10Ka: He MeHee 8 I'6;
aKCHMaTbHBIH NMOJIep)KHBaeMBlil 060beM HaKOMUTEA
OTIONTHHTE/BHOTO BEMHCIHTENLHOTO 6roKa: He meHee 128 T'G;
a3beM JUIs MOJKITIOYEHHA JONOJHUTENBHOIO

1.00
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OJIHYECTBO

BIYHCITHTENILHOrO 6J10Ka ¢ KOHTAKTaMH JIEKTPONTHTAHHSA
BIYHCITHTENBHOTO G10Ka OT BCTPOEHHOTO 6710Ka MUTaHHA
HTEPaKTHBHOTO KOMIUIEKCA H KOHTAKTAMH IS NOAK/IHYEHHA
umdposoro Bugeocurnana 1 USB uis moaxmodeHus ceHcopa
[kacanusA: Hanuuwe; [IpoM3BOANTENBEHOCTL NMpOLIECCOpa
1ONIOJTHHTENIEHOTO BEIYHCIINTENbHOTO Gi10Ka (3HaYeHHE
nokasatens «CPU Mark» no tecty «Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop.htm] wnm mo Tecty
f«Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop.html): ne menee 7000
leTMHK1LY, Pazpelnenye Ha BLIXOIE BHAE0OAAANTEpa
ﬁuqucnmenhﬂom 610oka npu paboTe ¢ MHTEPaKTHBHBIM
omIuiekcom: He meHee 3840 x 2160 nuxceneii mpu 60 I'i;
Hanuaue y JOMOJHATENBHOTO BRIMHCIUTE/IBHOTO 610K
6ecnposoasoro momyns Wi-Fi He Hinke 802.11a/b/g/n/ac;
MakcHMaJlbHBIH YpOBeHb lIyMa NpH paboTe DOMOTHHTEBHOTO
prUHCAHTENBHOTO 6i10Ka: He Gonee 30 nBA; Hanuuue B
OMILTeKTe MOOHIBHOTO METAJUTHYECKOr0 KpErieH  ,
6ecrnevyrBaloIero BO3MOKHOCTb HaMoMbHOH YCTAHOBKH
TEPaKTHBHOTO KOMILIEKCA, C TIepe/IBIXKHOM KoslecHOH 6a3oii u[
03MOXKHOCTBIO (PHKCALIMH KOJIEC A HCKITIOYEeHHA
€MpOU3BONBHOTO ABMKeHHUS; [IpemycraHoBieHHas
repalMoHHas CHCTEMa ¢ TPa)MuECKHM MOJTb30BATEIbCKHM
Tepgeiicom, oGecneunBatomas paboTy pacnpoCTPaHEHHbIX
loGpasoBaTeNbHBIX H 00IIECHCTEMHBIX MPUIIOKEHHHA: HATHYHE,
DyHKIHA rpadUIecKOro KOMMEHTHPOBAHHA TOBEPX
MPOM3BOJILHOTO H300paXKEeHHA, B TOM YHC/IE OT GUIHIECKH
MO IKIFOYEHHOr0 HCTOYHHKA BHJIEOCHTHAJIA: HaJIHYHe,
MHTerpupoBaHHbIi B MONB30BaTENLCKHI HHTEpEHC
by HKIMOHa POCMOTPa | paboTsl ¢ (ainaMu OCHOBHBIX
ibopmaros ¢ USB- HakomuTeENElH HIIK CETEBOTO cepBepa:
Hanuume; MHTerpupoBaHHbie CpeacTBa, obecneunBaiome
cremyionuii byHKIMOHAL: — CO3[1aHiHE MHOTOCTPaHU4HBIX
yueGHBIX 3aHATHIH C HCTIOIB30BAHHEM MEIHAKOHTEHTa
pa3nMYHbBIX GopMaTOB, — CO3/1aHKE HAANKCEH U KOMMEHTapHEB
NOBEpX 3aNyIIEHHBIX NIPHIOXKEHHH, — pacrno3HasaHue Quryp u
PYKOTHCHOTO TEKCTa (pyCceKHii, aHTTHHCKHI A3BIKH), —
HaTMYHEe HHCTPYMEHTOB PHCOBAHHA TEOMETPHYECKHX (QUTYp H
imuHMi. BeTpoeHHbie QYHKLIMH: — PeHEpaTop cy4aiHbIX
YHCE, — KaIbKYIIATOp, — 3KpaHHas KJlaBHaTypa, — Taiimep,
L penakTop MaTeMaTH4eckux Gopmyl. DNeKTPOHHEIE
MaTeMaTHUeCKHe HHCTPYMEHTBI: — LIMPKYJIb, — YTONbHHK, —
uHeiika, — TpaHciopTHp. Pexum «Genoii 10Ckm» ¢
03MOXKHOCTBIO CO3JIaHKA 3aMETOK, pUCOBaHus, paboThI ¢
6nunamu 1 rpadukamu: Hanwaue. Mnopt gaiinos
opmartos: PDF, PPT, PPTX.

[Diumaapt

MarHHTHO-MapKepHas OCHOBa, pa3mep paboueil oGnacTu: He
Menee 700x1000 MM Ha TpeHOre.

LIT.

2.00

Tenexka Ui 3apAIKH H
XpaHeHHs HOYTOYKOB

THI KOPITyCa: METall; BO3MOXKHOCTb 0€30MacHOr0 3alHIIEHHOro
BAMKOM XpaHeHHs HOyTOYKOB: HaIW9He; BOIMOXKHOCTE 3apAIKH
HOYTOYKOB: HaH4He, MoJUIepHKKa HOYTOYKOB I1.1.; HamuIHe
poytepa Wi-Fi crannapra 802.11n uix copemeHsee: 1 mT.
noIepkKa HOyTOYKOB M. 1 ; KosaecTso HOyTOyKoB: OT 15
ITYK, noanepkka HoyTOykoB m.1; HanpsbkeHue MUTaHHA:
R20B\50I'w; [Totpebnsemas MomHOCTh, BT (MakcumyM): 2500;
[Totpebnsiembiii Tok, A (Makcumym): 12; [UniHa miHypa
hJIEKTPOMMTAHUA: OT 2,5 MeTpa, 3alKTa OT NepeHanpKeHNA,

OpOTKOTO 3aMbIKaHuA: Haymume; Koneca s nepenBHkeHus ¢
OpMO30M: HaJIHUHE.

mT.

2.00




Ne HaumenoBanue KpaTkne npuMepHble TeXHHYeCKHe XapaKTePHCTHKH Ennnnua h(
n/n| _oGopynosanns (PBIO) (PBIIO) usmepenusi| 0 cCTBO
MHorodyHkMoHaNLHOE yeTpolicTBo (MPY); LiseTHoCTh
nevats: UBeTHad; @opmart neuaru: He MeHee A4; Tun
MY Tun 2 CKAHUPOBAaHKsA: MPOTAXKHBINW/ MTaHIIeTHLIH; Bo3MokHOCTR LIT. 1.00
ckaHupoBanus B hopmartax: He MeHee A4; Crioco6
moaxmoderns: LAN, Wi-Fi, USB.
Tun yerpoiictsa: MuorodyHkuUnoHaNkEHOe ycTpoiicTo (MDVY);
[{BeTHOCTE NeyaTh: YepHo-6enas; TexHonorus nevaTu:
hiekTporpaduueckas (n1asepHas, ceetToguoaHasn); Gopmar
MOV thn | me4yaTH: He MeHee A4; THIl CKAHMPOBAHMA! [T, 1.00
MPOTAKHBIN/TUTaHIETHbIH; BO3MOXHOCTb CKAHHPOBAHHSA B
ibopmarax: He meHee A4; Criocob noaxmouenus: LAN, Wi-Fi,
USB.
Dopm-akTop: HOyTOYK; Pasmep nuaroHanu: He MeHee 15.6
motimos; Paspemenne 3kpana: Full HD, Quad HD wnu Ultra
HD; O6muit 06beM yCTaHOBJIEHHOH OMEpaTHBHON MaMATH: He
MeHee § T'6alit; MakcuManbHbIN 00Kt MO IEPKUBAEMBIH
o6beM onepaTUBHON namaATH: He MeHee 16 I'Gaiit; O6bem SSD
HakomuTens: He MeHee 240 T'6aiit; BecripoBoauas cass: Wi-Fi;
KomuaecTBo BCTPOEHHBIX B kopryc noptos USB: He MeHee 2,
3 KOTOphIX He MeHee 1 momkHO ObITh USB Bepcuu He Huxe
3.0; Paspemienne Ba6-kamepsi, Mnukcens: He Menee 0.3,
BcrpoeHHbI MEKpPO(hOH; KiiaBHatypa ¢ packiaiakon 1
MapkupoBkoii kiasum QWERTY/MLIYKEH; IMomnepikka
crannapros GecripoBosHo# casu: 802.11a/b/g/n/ac;
Hoytbyk [pon3BOAMTENLHOCTH NpoLeccopa (3Hauenne nokasarenst «CPU IWIT, 34.00
Mark» o Tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne menee 5000
e TMHAL; Hanmuuie MaHHITYJIATOpa MBIIIb B KOMIUIEKTE! 1a;
'V cTaHOBJIEHHAs OTEPaLMOHHAsA CHCTeMa ¢ rpaduyecKiM
monb30BaTebCkM HHTEpdeHcoM, CBEIEHHA 0 KOTOPOM
[BKJIIOYEHBI B €IMHbII peecTp pOCCHHCKUX NporpaMMm Ui
BNIEKTPOHHBIX BEIYHCIHTEIbHBIX MAIIMH ¥ 623 TaHHBIX;
'V cTaHOBIEHHBIH MaKkeT 0(HCHOrO IPOrpaMMHOT0 o0ecreueHus,
COBMECTHMOTO C YCTAHOBJIEHHOH OMepalMOHHON CHCTEMOH,
CBEIeHHsA O KOTOPOM BKJTIOUEHbI B €/IHHbIH PEeCTp POCCHHCKHX
MPOTPaMM [LIsl 3JIEKTPOHHBIX BBIYMCIMTEBHBIX MAIIHH H 623
aHHBIX.
Haumenopanue HanpasJjenusi: ""O6GopyaoBanHe 115 J0NOJHHTENLHBIX HanpasJieHHi"
HanmeHoBaHMe pasjiena.
"XAWUTEK"
TInacTuk Juid 31 ne4aTH Tun miactika: PLA, Tonmmea HUTH: He MeHee 1,75 MM. LIT. 50.00
Tun npuntepa: FDM, FFF, matepuan (ocHoBHO#): PLA,
ONIMYECTBO MeYaTaloNMX roJIOBOK: He MeHee 1, paboumii cTou:
31 MpUHTEP noforpesoM, pabouas o6nacts (XYZ): ot 300x300%400 mm,
mpodeccHOHANbHBIH aKCHMaJibHast CKOPOCTh redaTh: He menee 150 mm/cek,
WHHMAalbHas TOJIIAHA cios: He Oonee 20 MKM, 3aKpBIThIH
OpIYC: HAIMYHE, OXJIAKACHUE 30HbI MEeYaTH: HaJIHIHe
E’qeﬁuan MOMIybHas CTAHLMA JOJDKHa obecrneuHBaTh
03MOXKHOCTh M3y4€HHA HE MEHEEe TPeX TEXHONOrHH
MpOM3BO/CTBA M3/eNHil 1 06paboTKK MaTepHaIoB, a TAKKE
MPOTOTHITMPOBaHUA H3e/uit. YueGHas MOMyTbHAA CTAHLIHA
IMOJKHA MMETh CJIeAYIOIINIi COCTaB M XapaKTePHUCTHKH:
MartepHal KOHCTPYKLMH: amoMHHui KonniecTBo
anpasnsmomux: He MeHee 4 mt. HaGop unTepdeticos: - IIT. 1.00
Ethernet, He Menee 1 mT. - USB, He MeHee 2 mT. - MicroSD:
Hanrare. - Moy 6ecripoBoHol cea3n Wi-Fi: Hanuuue.
TTaHenb YNpaBJIeHHs C SKPAHOM: Hann4He TuI ynpasneHus
bkpana: cencoproe Tum sxpana: LCD-nanens LBeTHOCTE
hkpaHa: uBeTHOl JluaroHaib SKpaHa: He MEHee 3,5 moiima
[Mnardopma noaorpesaemasn: Hamuuue [narpopma wis 3D-

IT. 1.00

MHOro(pyHKLHOHATbHAA
cTaHLMA U MEXaHH4ecKoH
lo6paboTkH H
MPOTOTHIHPOBAHKA




Ne
n/n

HaumenoBanue
oGopyaosanus (PBI1O)

KpaTkne npnMepHble TEXHHYECKHE XapAKTEPHCTHKH
(PBIIO)

Eaunuua [Konn
H3MepeHHUSsI geoidat

meYaTH MarHuTHasA rubkas: Hammane COBMECTHMOCTD
mnathopmel A 3D-nevaty ¢ miatgopmoii moxorpepaeMoi:
Hanuyue CMeHHbIH Moayns 3D-nedary: Hanuuue TexHonorus
3D-negars: FDM unu FFF Jlnamerp corua: He meree 0,4 MM
MakcHManbHas TeMIiepaTypa Harpeea cormna: He meHee 250 °C
IMakcuManbHas TeMIepaTypa Harpepa noJorpeBaemMoii
nnatdopmel: He MeHee 80 °C MuHHMansHaA TOJIIMHA CJIOA: HE
Gonee 50 MkM MakcHMalTbHas TONIIKMHA cios; He MeHee 300
MkM CkopocTs 3D-neuartu: He MeHee 100 Mm/c MakcHMaIbHBIH
pasmep W3roTaBiuBaeMoi Mojenu: He MeHee 200x210x200 mm
[Tomnepxkusaembie MaTepuansl A 3D-nedatn: PLA-, PETG-,
TPU-, ABS-, PC-, Flex-nnactuk /[naMeTp HHTH NJIacTHKA: HE
Gonee 1,75 MM CeHcop oOHapyKeHHA HATH ILIACTHKA: HATHIHE
DyHKIMA aBTOMATHYECKOH KanOpoBku: Hainane CMEHHbIH
azepHbIH MOMyJIb; HANHYMe MomHOCTh Jlasepa: He MeHee 1,6
BT OyHKLMA JTA3€PHOTO MPABMPOBAHKA: HaylMdHe DYHKLUA
ITa3epHOii pesku: Hanuure Pasmepsl paboueli oOnacTu: He MeHee
200x200 MM ITopnepkrBaeMble MaTepHaibl: Oymara, KapToH,
lepeBo, IUIacTHK, Koka CMeHHBIH MOTyJTb pe3epoBaHis ¢
UITY: Hanuune MakcHMalbHas CKOPOCTh BPallleHHA [IMHHAEIA:
He MeHee 8000 06/MuH MakcHManbHbIH TMaMeTp 3aXHMa
natpoHa: He MeHee 4 MM Dpesa: Hanudne PyHKLUA
MI0CKOCTHOTO M 00beMHOro (pe3epoBaHus: HaJTHIHEe
[Tonep)KHBagMbie MaTepUalbl: I€PEBO, TEKCTOJIMT, IIACTHK.
CrieLmanbHbIH 3aIMTHBIN KOXKyX. B KOMIUIEKTe J0JKHBI GBITh
TpeIyCMOTPEHBI O4KH 3allHTHBIE ¢ Y P-GuibTpoM. Jlomken
GLITH aJanTep MUTaHHA B KOMIUIEKT 3aMacHbIX

iby HKLIMOHAJILHBIX 3JIEMEHTOB.

2

HauMeHOBaHHe pa3iena:
"DnekTpodHepreTHka”

HanMeHOBaHMe pa3fiena.
"TEQ-ADPQO"

UlasepHblit JabEHOMEP

TasepHBIH JabHOMEp /U1 H3MEPEHHs PacCTORHUH /s
co3nanma TouHslx 3D-Moneneit nomemeHu 1 Ipyrux o6bEeKTOB

IIT. 2.00

[MpoTHBOYAApHbIH MIAHLIET

TTpoTHBOY JapHBIiA NJIAHIIET [AJIA TPOBEICHHUA MOJIEBLIX pabor, B
T. 4. c6Opa JAHHBIX HA MECTHOCTH. J[HaroHaib 3KpaHa, IH0HM:
He meHee 10,47

T, 1.00

IMonuron wis BITIA

CeTaaToe orpaxkieHHe 30HbI MmosneTos 3x3x3 meTpa.

IIT. 1.00

'YyeOHas neraromas

CV xamepoii

DopM-thakTop: yCTPOHCTBO Mk Habop w1 c6OpKH, KaHal
CBA3M YIpaBJIeHHsA CHCTEMOMN: HAJIMYHe, KOJUIEKTOPHBIE
MOTOpBI: HATHYHE, MOJETHBIH KOHTPOJLIEP C BO3MOXKHOCTBIO
POrpaMMHMPOBAHHUA: HATHUME, TONEPHKKA ONTHICCKOMH
CHCTEMBI HABMTALIWA B TIOMELIEHNH: Hanudue, Moxymb Wi-Fi
[BHIEOKAaMephl: HATHYHE, Kamepa ONMTHYECKOro MoTOoKa:
e, nepesapskaeMan akKyMyJiATopHas OaTapes :
Ha/WgHe, MPOrPaMMHOE MPHIIOKEHHE [T MPOrpaMMHpPOBaHHA

po6OTOTEXHIUECKas CHCTEMA C [ YIPaBIeHHA, B TOM YHCIE [UIA cMapThoHOB, (YHKIMS

IPOrpaMMHPOBAHHA HECKONBKHX JIETAIOIMX POGOTOB Ha OIHOM
ycTpoiicTBe: HanMuue MaTpru4HbIH HHANMKATOP C MOy/IeM
naTyMKa PacCTOAHHA C KPaCHbBIMH H CHHHMH CBETOHOIAMH 8x8
- 1 mT. MHUKPOKOHTPOJUIEP: JABYXbAAEPHbIH C OTKPHITHIM
lkonom Pacummpenue: 14-koHTakTHbIH nopt pacumperus (12C,
UART, SPI, GPIO, PWM, uctounuk nuranus). Macca He
6onee 90 rp. MakcuMmanbHOe MONETHOE BPEMA. HE MEHEeS 13

MHAHYT.

LIT. 8.00

UTio6uTensckas MOOHUITbHASA
03/IyIIHas CHCTEMA C

EDBMO}KHOCTB}O BH3}’EJ‘IBHOFO

yTpaBJIeHHs OT MEePBOro JiHla

JTro6uTenbcKkas MoOWIbHAA BO3MYLIHAA CHCTEMA 1A
MpoBefeHHA a9POPOTOCHEMKH MECTHOCTH H OTAC/ILHBIX
o6BexToB DOpM-(hakTop: YCTPOACTBO MK HaGop /Ui COOPKH,
aHaJ CBA3M yNpaBIeHHs CUCTEMOH: HAIMYHe, MaKkCHMalbHas
ANBbHOCTH Mepefady NaHHBIX: He MeHee 2 KM,

IT. 1.00




Ne
n/n

HaumeHoBaHHe
ob6opyanosanus (PBITO)

Kpa‘ncue NMPHMEPHBIE TEXHHYECKHE XAPAKTEPHCTHKH
(PBIIO)

Eaunnua EK
H3MepeHHs

OJIHYECTBO)

GCCK{).TI.IICKTOPHHG MOTOpPBI: HAITHIHE, MOJIETHBIH KOHTPOJLIED:
HaTH4YHE, TI0ANEPKKa ONTHYECKOH CHCTEMbl HABHTALIMH B
MOMEILEHHH: HalnYKe, MOAYJIb (POTO/BHIEOKAMEDHI
paspelnieHieM He MeHee 4K: Hanu4yne, MOLyJIb HABHIalMH
GPS/TJTIOHACC: nanuuue, MyNbT YNPaBICHHA: HATHIHE,
[@KKyMynsTopHas Gatapes ¢ 3apAIHBIM YCTPONCTBOM - HAITHYHE
MPOrpaMMHOe MPHIIOKEHHE 1A IPOrPaMMHPOBaHHA H
yrpaBiieHus, B TOM 9Hchne 1 cMapT(oHOB: Hannune Makc.
[paccTosHKe noneTa He MeHee 18 kM EMkocThb
lakkymynstopa He MeHee 3500 mAu  Macca e 6onee 570 .

HaumeHoBaHKe paszena:

"HAHO"




UndpacTpyKkTypHBIH JHCT.

I'ocynapcTBenHoe O10akeTHOE 0011e00pa3oBaTe/IbHOE YUpeKIACHHE
Kannnuarpajackoi 00/1acTH KaJeTcKas MIKOJa-HHTepHAT
«Anpapes IleppozBannoro Kagerckuii Mopckoit kopmye»

(MHH 3904040429, KITI1390601001)

Ne HaumeHoBaHnue
n/n| obopyaoeanus (PBIIO)

KpaTkue npuMepHble TEXHHYECKHE XaPAKTEPHCTHKH
(PBIIO)

Eaunuua
H3MepEeHHs

|Ko.uuqemo

HaumeHoBanue HanpasJieHus: ''EcTecTBeHHOHAYYHAs HANIPABJ/IEHHOCTD

HaumeHoBaHHE pa3zena:
1 "EcTecTBeHHOHay4HasA
HanpaBJeHHOCTD"

[{udposas nabopaTopus
« Xumus» NpopHIbHAS 1711
nejarora

"O6ecrnieurBaeT BbINOJIHEHHE 1a00PaTOPHEIX paboT N0 XHMHH
Ha ypOKax B OCHOBHO# IIKOJIe M MPOEKTHO-HCCIIEA0BATEIbCKOH
nesTeNibHOCTH yuammxcs. Komniekrauus: becniposoaroi
MyJIbTHAATYMK 110 XHMHH ¢ 3-MA BCTPOEHHBIMH NaTYUKaMH:
Natuuk pH ¢ Anana3oHOM W3MepeHHs He yxe deM oT 0 1o 14
pH JlaT4HK 3MeKTPONpPOBOJAMMOCTH C IHANA30HAMH H3MEPEHHA
e yxe yeM ot 0 10 200 MxCw; ot 0 1o 2000 MkCwm; ot 0 110
20000 MxCwm JlaTuiK TeMIepaTypsbl ¢ Hana3oHOM H3MEpeHUA
He yxke deM oT -20 1o +140C OtaensHbie NATIHKH: JlaTauk
onTHYecKoli mioTHocTH 525 HM Akceccyapsl: Kabens USB
coeIMHUTENbHBII 3apaaHoe ycTpoiicTBo ¢ kabenem miniUSB
USB Ananrep Bluetooth 4.1 Low Energy KpaTkoe pykoBOICTBO
Mo JKcruTyaranuy wadposoit maboparopuu Habop
raGopaTopHoii ocHacTkn [TporpaMmHoe ofecnedeHne
MeToauueckue pekomMeraauun He Menee 40 pabot Hanmaune
YCCKOA3BIYHOTO caifTa mojuiepky Hannune BUAEOPONAKOB. "

T

4.00

[{udposas naGoparopus
«Du3ukay» npoduIbHas 1
rejarora

"OfecneurBaeT BBIMOIHEHHE SKCTIEPHMEHTOB 10 TEMaM Kypca
busukn. Kommaekrauna: BecrnpoBoxHO#H MyIbTHAATYHK MO
W3KKe ¢ 6-10 BCTpoeHHbIMH aTunkamu: LludpoBoii naT4nk
TeMIepaTyphl C Mana3oHOM M3MEpeHHs He yxe 4eM oT -20 10
120C 1udporoit naTaMK abCOMOTHOTO AaBJIEHHA C
iManasoHoM wiMepeHus He yxke dem ot 0 no 500 kIla JlaTunk
MArHHTHOTO TOJIS C IMAaNa3oHOM H3MEepEHUs He yxe YeM ot -80
no 80 MTn JlaT4MK HampsKEHMA C AHANa3oHaMHu U3MEPEHHA HE
ly’e gem ot -2 10 +2B ; ot -5 1o +5B; ot -10 no +10B; oT -15
ﬁo +15B JlaTumk TOKa He yxe 4eM oT -1 10 +1A JlaTunk
KCEJIEpOMETP € MoKa3aTeJIAMH HE MEHEE HEM: 2 g +4g 8¢
OtaensHble yeTpoiictsa: USB ocummiorpad He MeHee 2
anana, +/-10 B Akceccyapsi: KaGens USB coeiMHHTENbHbIA
apaHoe yerpoiicTso ¢ kaGenem miniUSB USB Anantep
luetooth 4.1 Low Energy KoHCTpyKTOp AJ1 NPOBEACHHA
kcnepuMeHToB KpaTkoe pyKOBOACTBO M0 KCILTyaTallH
dposoii naGoparopuu ITporpammHoe obecreeHHe
etonnueckue pekomernamuu (40 paGor) Hanuine
yCCKOA3BIYHOTO caiiTa noanepkku Hann4ue BHIEOPOJIHKOB."

4.00

[lu¢poras 1abopaTopus mo
busnonorun (MpoduIbHbIH
Y POBEHB)

'O6ecneunBaeT NPOBEACHHE HCCIIENOBAHHA 110
YHKIIHOHUPOBAHHIO Ye/I0BEYECKOro OpraHu3mMa.
KomrnekTauus: BecrpoBOAHON MYJBTHAATYMK MO (PU3HONOTHH
5-10 BCTPOEHHBIMH JaTUMKaMu: JIaT4HK apTepHaIbHOTO
asnenud (0...250 MM pr. cT.) JIaT4HK ITyJibCa C IMANa3oHOM
mepenus He yxe gem ot 30 10 200 yu/muH JlaTank
MIIEpaTyphl Tela C IHAaNa3oHOM H3MEPEHHs HE yKe H4eM OT
25 mo +40C JlaTuvK 4acTOThI AIXaHHA C AHANa30HOM
Mepernus He yxe 4em ot 0 10 100 waknos/muH JlaT4HK
CKOpEHHS C NokasaTensMu =2 g; +4 g; +8 g OtenbHbie
crpoiicrea: [laruuk OKI' ¢ 1Hana3oHOM H3MEPEHHAA HE YiKE
eM ot -300 no +300 mB) JlaTuuK cHJIOMEp C AHANIAa30HOM

mT

Mmepenus He yxe dem oT 0 no 40 H JIaT4HK OCBEUIEHHOCTH C

1.00




Ne

HaumenoBanue

n/n| obopyaosauus (PBIIO)

KpaTtkne npumepHbie TEXHHYECKHE XaPAKTEPHCTHKH
(PBIO)

H3IMEpPEHHA

Eannnua h(
OJIHYECTBO

ManasoHoM u3MepeHus He yxe yem oT 0 o 180000 nk
\Akceccyapsbl: Kabens USB coeaunuTensHblit 3apaanoe
ycTpoiicteo ¢ kabenem miniUSB USB Anantep Bluetooth 4.1
Low Energy KpaTkoe pykoBOACTBO M0 3KCIUTyaTallMK
ppoBoii naboparopuu [Iporpammuoe obecrieuenme
MeTtonnyeckue pekomeHaaunu He MeHee 20 paGot Hannuue
YCCKOSA3BIYHOrO caiita noanepxku Hanmnuune BuaeOpOnInKoB."

Mukpockon uHppoBoi

[Tun Mukpockona: 6uonorudeckui Hacaska MUKpockona:
MoHOKyJIspHas Hasnauenue: naGopaTopHslit Meton
[Mcce10BaHuA: CBETIOE nosie MaTepHal ONTHKH: ONTHYECKOe
CTeKI0 VBeldeHHe MHKPOCKona, kpat: 64 — 1280 Oxynapel:
WF16x O6bextuBsl: 4x, 10x, 40xs (noanpyKWHeHHbIH)
PeBosibBEpHAs roioBka: Ha 3 00bexTHBa THI MONCBETKH:
BepKao WiK cBeToano PacronoxeHne NOACBETKH: BEPXHAA H
HIKHAS MatepHan kopmyca: Metaut [IpeIMeTHbIH CTONHK, MM:
90 Mctounnk nuranus: 220 B/50 T'u Yucno Meranukcesneii: 1

mT

15.00

[{udposas naboparopus no
HKONOTHH

"ObecrieuuBaeT NpoBeeHHe y1eOHOro IK0NOrHIecKoro
OHMTOPHHIa MHCTPYMEHTATbHBIMH MeTolaMH. Habop

MMEHAETCA MPH W3YYEHHH 3KONOTHH, GHOIOTHH, XHMHH,
eorpaduu U NPUPOJOBEEHHUS, @ TAKKE JUI HHIMBUIYATbHBIX
CCJIeIOBaHHS M TIPOEKTHOMN NEATENLHOCTH IIKOJbHUKOB.
omriekTaums: becripoBoAHOH MyNbTHIATYHK MO
KOJIOTHYECKOMY MOHWUTOPHHTY C 8-10 BCTPOEHHBIMU
aTuukamu: JIaTYMK HUTPAT-UHOHOB JIaTUMK XJIOpHI-HOHOB
atauk pH ¢ nMana3oHoM W3MepeHuA He yxe deM ot 0 1o 14
H JlaTumk BaaxkHOCTH ¢ AManasoHoM u3mepenns 0...100%
aTUMK OCBEIIEHHOCTH C AMana30HOM H3MEPEHHA He YKe HeM
T 0 1o 180000 nx JlaT4HMK TeMnepaTypsl ¢ IHaNa30OHOM

MepeHHs He yxe deM ot -20 xo +140C Jlatunk
hHIEKTPOTIPOBOIMMOCTH C AHANA30HAMH U3MEPEHHA HE YIKE YeM
ot 0 10 200 MKCM; ot 0 10 2000 MkCwM; ot 0 0 20000 MkCm
JlaTak TeMmepaTypbl OKpY XKalollei cpefibl ¢ AHana3soHoM
3mepenns He yxe geM ot -20 10 +50C OtaenbHbie IaTYHKH H
My bTHAATIHKH: [laTyuk 3ByKa ¢ QyHKUMEH HHTErpHPOBaHHA C
TMana3oHOM W3MEPEHHs 4acToT He MeHee deM oT 50 ' 1o 8
K['1; JTaTYHK BIAXKHOCTH MOYBBI C HMANa30HOM H3MEPEHUA He
yoke geM oT 0 10 50% JlaT4HK OKMCH yTJIepo/a ¢ 1Hana3oHoM
3mMepeHns He yxe dem oT 0 10 1000 ppm MynsTHaaTYHK
ONTHYECKOH TUIOTHOCTH H MYTHOCTH CO BCTPOSHHBIMH
naTaukamu: JlaTYMK ONTHYECKOM mIoTHOCTH 470 HM ¢
nuanasonom u3meperns ot 0 1o 2 D Jlarauk ONTHYECKOH
I0THOCTH 525 HM ¢ auana3oHoM wamepenus ot 0 102 D
JTaTuKk ONTHYECKOH MIOTHOCTH 630 HM ¢ IHanNa3oHOM
usmeperus ot 0 1o 2 D JlaTyuk MyTHOCTH pacTBOPOB C
nuanasosoM u3mepenns ot 0 1o 200 NTU Axceccyapst: KaGenb
USB coeaunuTebHbIH (2 mT.) 3apsaHoe ycTPolcTBO ¢ kabenem
miniUSB USB Anantep Bluetooth 4.1 Low Energy CtepxeHs
U1 3aKperuieHns 1aTYMKOB B mTarHBe KpaTkoe pykoBOACTBO
no sxcruTyarauuu wadposoit naboparopuu [TporpaMmuoe

obecneyene Metoauaeckue pexoMeHaaunyu He Meree 20 pabor

'Vrakoska Hanuune pycCKOA3BIMHOTO CaifTa NOIEPIKKH,
[HAJIHYHE BHEOPOIUKOB."

5.00

HaumenoBanue HanpasJjenns: "TexHoI0rHYecKas HanpasjieHHocTE. POBO"

HanmeHOBaHWE pa3jena.
"TexHoJorH4IecKasn
HanpasieHHocTh. POEO"

JlaGopaTopHBIH KOMILIEKC 1A
H3ydeHus pobotoTexHuku, 3D
MOIETHPOBAHHA W
MPOMBILUTIEHHOr0 U3aiiHa

"Komiuiekc cocToMT u3 chopHo-paszbopHoro 3D npuHTepa,
pyusoro 3D ckaHepa ¥ MPOrpaMMHOro obecneueHus no
boTorpammerpun. CGopHo-pa3GopHsiit 3D npunTep. ObnacTs
megatu: 200 MM x200 MM x 200 MM MakcHMaJlbHas CKOpPOCTb

mT

3.00




Ne

n/n

HanmeHnoBanue
oGopynosauns (PBI10)

KpaTkne npuMepHbie TEXHHYECKHE XapaKTePHCTHKH
(PBITO)

EnnHuua IK
0/IHYECTBO

H3MepeHHsl

nevyaTH, cmM3/4:> 30 CkopocTh nepeMelleHHs nevaraiomei
ronoBkH, Mm/c:> 80 Tun cosmecTmoro ¢ 3D-npunTepoM
rnactika: PETG, SBS, PLA, ABS Uurepdeiic
nonxmodeHua:USB Flash Kann6poska
matdopmer:[TomyasromaTrueckas Konuiectso conesn Ha
nevaratoiei romoeke: ot 1 T MUHUMaNbHas TONIIMHA CIIOA: >
0.01 n <0.05 mm Tuametp comna: > 0.3 1 < 0.5 Mmm
MaxkcHManbHas TeMreparypa nedaratomieif rojosku: > 250
rpaa. C OxnaxxeHue 30HbI nevaTh: JIByXCTOpOHHEE
[MakcuManbHas TeMrepaTypa miatgopMel uis nedatu:< 150
rpan. C Tun mnardopms! s nedatu: [logorpepaemas cheMHas
Ha 3axkuMax, pukcupyemas Ha miathopme Hanuuue 3akpbiToro
[kopmyca: Her ®opmar ¢aitnos mns neqatn: GCODE Tun
yrpaByieHHs NpuHTepoM: [TaHenb yrpaBieHns ¢ IHCIUIEEM Ha
[kopryce ycTpoiicTBa THI HaNpaBIAIOMMX: KOHCTPY KIIHOHHBIHA
npodmis Pyanoit 3D ckaxep. TouHocTs ckaHupoBanus: > 0.05
1 < 0.1 MM CkOpoCTh CKAHHPOBAHMS, MITH. TO4eK/cek: > 2
Dopmat COXpaHeHHs pe3yNIbTaTOB CKaHHpoBaHus: vrml, ply,
obj, stl BosmoxHocTs ckanupoBaHusA B usete: Jla Hannuue
ceHcopHOro dkpaHa: HeT JlmuHa USB-nposona:> 3 M
Texnonornsa 3D-ckanupoBanua: OnTHaeckas 3arpyska
npeceToB(abnoHOB) ckaHepa:HaHune DyHKIIHH
nocro6paborku:O6pe3ka Mozeny, Pasnenenve Mozenu Ha
OTHENbHbIE YaCTH, ¥ JalleHHe JTMITHAX 371eMEHTOB, Y AaneHHe
loTBepCTHi, co3JaHne GOTOpPeaTHCTHYHON TEKCTYpPhl, CPaBHEHHE
3D mopneneit Mexay coboit, H3MepeHHE pa3sMEpOB MoAeNeH
CEYeHHMsAMM B Py4HOM pekuMe, 3kcnopT cevernit B XLS
[MporpamMMHoe obecreueHne s CO3aHuA MOJEeH METOIOM
(poTOrpamMmeTpuu: HaNMMYKHe YPaBJIeHHE TOBOPOTHBIM CTOJIOM
no Wi-Fi: Jl]a MUHMMAaIbHOE paccTOSHHE CKAHUPOBaHUA: <25
cM”

IBa3oBblit pobOTOTEXHUYECKHH
Habop

"O6pa3oBarenbHbli HAGOP NOJIKEH MpecTaBaATh coboit Habop
171 pa3paboTKH MPOrpaMMHpPYeMBIX MOJIeNeH aBTOHOMHBIX
poGoToB. B coctaB Habopa OJDKHBI BXOAMTh: KOHCTPYKTHBHBIE,
ICOEIMHATEIbHbIE W KPEeNeKHbIE JTEMEHTHI M3 TUJIACTHKA H
lamoMuHNS - He MeHee 100 wT, porpaMMHpPyeMBIH KOHTpOJLIEp
- He MeHee 1T, 2IeKTPOABHIaTENH MOCTOAHHOTO TOKA C
KpYTAILIMM MOMEHTOM He MeHee 3,6 Kr/cM - He MeHee 2 T,
TATIMKK M 3NEKTPOHHbIE KOMITOHEHTBI- HE MEHee 6 W,
KKyMYJIATOPHYO 6aTapero ¢ HanpskeHHeM He MeHee 6B n
MKOCTEIO He Meree 1500 MAY - He MeHee | wT, 3apsaHOe
CTPOKCTBO WIS AKKYMYNATOPHOH OaTapen - He MeHee | mT.
porpaMMHpyeMblif KOHTPOJLIEP A0JDKEH COePHKaTh: TOPTEI
s AHATOTOBBIX JAaTYHKOB - HE MEHee 3 IIT, HOPThI WA
MdPOBBIX 1aTYHKOB - He MeHee 3 mT, nopt ans 12C yetpoiicTs
- He MeHee | 1IT, MOPT [UIA CEPBOTNPHBOIOB - HEe MEHee 6 WIT,
MOPT AJ15 MOTOPOB - He MEHee 2 LT, MOPT I JHKOAEPOB - He
MeHee 2 mT, 06beM flash mamaTn He menee 32 Kb.
Epor‘paMMpreMHﬁ KOHTpOJUIEp J0/ukKeH obecrneyHBaTh
03MOXKHOCTb MPOrpaMMUPOBaHHs poGoTOB B cpenie 6104HO-
rpad)H4eckoro THMA MM B CBOOO/IHO pacnpocTpaHAeMBIX
icpeax pa3paboTKH € MOMOIIBIO TEKCTOBOTO A3bIKa
MpOrpaMMHUpOBaHus. JIaTYMKH M 3JIEKTPOHHBIE KOMIIOHEHTBI
IOJDKHBI COAEpXKaTh: YIbTPa3sByKOBOW AaTYHK PaCCTOAHHA
o/pkeH obecrneunBaTh COOpaHHYIO MOJEJIb BO3MOXHOCTBIO
MepATh PacCcTOSHHE He MeHee 4 MeTpoB - He MeHee 1T,
HOMKa-MOIyJIb J0JKeH 0GecneunBaTh cOOpaHHy10 MOAENB
03MOXKHOCTBIO OTPEIENIATh HAXKATHA Ha KHOMKY - HE MeHee
1T, JIaT9MK 1BETA J0JDKeH o0ecnednBaTh COOPaHHYHO MOJENh
[BO3MOMKHOCTBIO ONpeJie/leHHA LBeTa 00beKTa, IPeiHa3HAYCH

8.00




Ne HaumeHoBaHHe KpaTkne npumepHbie TeXHHYECKHE XapaKTEPHCTHKH Ennuuua h( ‘J
n/n| o6opynosanus (PBIIO) (PBITO) H3IMEpeHHs s it
Ut u3Mepenna RGB-cocTaBnAiomMX ¥ YPOBHSA OCBEILIEHHOCTH,
TIATYHK JO/DKEH COOEPKaTh He MeHee |2 CBeTOYYBCTBUTEIBHBIX
HIIEMEHTOB - He MeHee | T, 3yMMep-MOIyJlb J0JKeH
obecneqHBaTs cOOpaHHYIO MOJIENb BO3MOKHOCTBIO
OCMPOM3BOMTH 3BYKH, HOMHHAIbHAA YacToTa He MeHee 41,
HTeHCHBHOCTE He MeHee 80 nb- He Menee | mT, Wi-Fi-Momyns
omkeH obecneyrBaTh BO3MOXKHOCTD TIOJKITIOYEHHS COOpaHHBIX
oboroTexnudeckux mozeneii k cetu, [oT obnakam u BeG-
epBHcam, paGodee HanpsukeHUe Moaynd - 3,3B, nopTos BBONA
BIBOJIA MOYJIA - HE MeHee 5 - He MeHee | T, MuHu-pene ¢
ab09MM HampsXKeHHEM B IMana3one ot 3,3 1o 5B,
oTpebnseMsIM TOKOM 7 IMA H MakCHMallbHbIM
OMMYTHpYEMBIM HanpsokeHHeM 28B nocrosnHoro Toka/250B
epeMEeHHOr0 TOKa, pecypc ycTpoicTsa He MeHee S0 Thic.
epekiodeHni - He MeHee 1 mT; Bxoasmue B cocTaB
OHCTPYKTOPA KOMIIOHEHTBI IOJDKHbI ObITh COBMECTHMBI C
OHCTPYKTHBHBIMH 3JIEMEHTAMH, a TaKxke 00ecrneynBaTh
03MOMKHOCTh KOHCTPYKTHBHOM, anmapaTHOH H MPOrpaMMHON
ICOBMECTMMOCTH C KOMILTEKTYIOIMMH M3 cocTaBa HabGopa."
Hab6op s GeicTporo
O IHOIIATHEI KOMITBIOTED: HATMYHE, KapTa MaMATH ¢
TPOTOTHTIUPOBAHHA
TMpe/lyCTaHOBIEHHON ONepalMOHHON CHCTEMOMN: HATHIHE, 610K
PIIEKTPOHHBIX YCTPOHCTB Ha mT 8.00
MUTAHKA; HATAYKE, KOMILUIEKT Kabenei /Ui MoAKIFoYeHUA:
CHOBE OJTHOTLIATHOrO
GEMPEVE
OMIBIOTEPA
abop uist GeicTpOTO
OTOTHITHPOBAHHA
MUKPOKOHTpOJUIEpHas M1aTGopMa cO BCTPOSHHBIM
JIEKTPOHHBIX YCTPOMCTB Ha ;
[urTeprperaTopoM JavaScript: HaHYKe, KOMILUIEKT mT 8.00
CHOBE MUKPOKOHTPOJIJIEPHOA
paquoeTaleii: HaTHuHe, I1aTa pacllMpeHns: HaTHIHe
aTdopMbI CO BCTPOEHHBIM
HTEpIpPETaTOPOM
Habop 1714 GbicTpoOro
MPOTOTHITHPOBAHKA MukpokoHTpojUTepHas miaTdopma Arduino: Hanudwe,
HIEKTPOHHBIX YCTPOHCTB HA  [KOMIUIEKT pajuozeTanell i NpoBO/IOB: HANHIHE, MAKETHa T 8.00
lOCHOBE MHKPOKOHTPOJUIEPHOH [U1aTa: HallH1He
nnaTgopMsl
'VaeGHas MOJIeNlh aBTOHOMHOTO MOOKIIBHOTO poboTa ¢
MaHHMYIATOPOM. MOOHIBHBIH POOOT N0KEH NPEACTABIATH
c060ii YeThIPEXKONEeCHYI0 MaTGOpMy BCEHANPaBICHHONO
neikenus. Jipuratenu GecmerouHsle 4 mT, kamepa ¢ YoM
o630pa 120 rpamycos ¢ 5 Mri. B cocTaB KOMILIEKTa AOJKHO
lBxomuTs: Mexanudeckuii 3axsat HH(GPaKpacHbId nasep 2-X
oceBoit MoBeC aKKyMYIATOP KoJieca BCEHANpaBJIeHHOro
TBH>KEHHSA MPOrPaMMHPYEMBIH KOHTPOJLIEp C BO3MOXXHOCTEIO
NMporpaMMHpOBaHKA B cpelie 6109HO-rpadHIeckoro THIA 1 B
cBOGOIHO PacpOCTPAaHAEMBIX Cpeax pa3paboTKH ¢ MOMOUIBIO
IABTOHOMHBIH po6oT TEKCTOBOTO A3bIKa MPOrPaMMHPOBAHHA JaTIHK 3BYKa AaTIHK
cnenosanud MuauKH FPV pexuM BO3MOXKHOCTb YITPaBJIEHHA C T 4.00

IMaHHITYISTOP C KOJIeCaMH
[BCEHATPABJIEHHOTO IBHKCHHS

MOGWILHOTO YCTPOHCTBA Yepe3 MPUIOKEeHHE
mporpaMmupoBaHus Ha a3bikax Python, Scratch a Taioke
CHCTeMa TEXHHYECKOTO 3peHHs Ul aBTOMATHYECKOro

oGHapy KeH:s 1 PAacrio3HABAHKA 3aIaHHBIX 0GBEKTOB B paboucH
soue. [Tomnepxka RaspberryPi nanuane Ioanepxka Arduino
Hanuuue [Tonnepxka Micro:bit Hanuane CMeHHBIA
MeXaHHYeCKHii 3aXBaT, YCTaHABTHBAEMBbIH Ha MOABHKHYIO
nnatdopMy cBepXy HamHuue MexaHH4ecKuii 3axBar,
yCTAaHAB/IMBAEMbI} Ha NIEPE/IHION0 YaCTh MOABIKHOM
nnatdopMel HanudHe BO3MOXKHOCT MEHATD HHPaKPacHYIo
Ky HA MeXaHWYECKHii 3aXBaT HAJTHIUE




Ne
n/n

HaumeHoBaHHe
o6opynosanus (PBITIO)

(PBITO) H3MepeHHs!

KpaTkHe npuMepHble TeXHHYeCKHe XapaKTePHCTHKH Exunnua I](o.n YyecTBOl
H

(OGpa3oBarenbHbIHi HabOp WA
[H3y4eHHs TEXHOJIOTHIi CBA3H H
[oT

"""O6pa3zoBaTenbHI HA6Op NpeIHA3HAYEH [UIA H3YYCHUA
OCHOB IMpUMeHeHus TexHonorwi """"MaTeprer Bemed"""" u
CBA3X B poOOTOTEXHHYECKHX cHCTeMaX. B cocTas Habopa
JI0JIKEH BXOJUTH KOMIUIEKT KOHCTPYKTHBHBIX 3JIEMEHTOB H3
MeTasuta wis c6opku Moenn MOGHIbHOro poboTa ¢ 3aXBaTHLIM
ycTpoiicTBoM. B cocta Habopa 10/DKEH BXOIHTh KOMILIEKT
KOHCTPYKTHBHBIX 3JIEMEHTOB U1l COOPKH MOZIETTH «YMHOT0»
nnanus. Bce KOMIUIEKTYIOIIAE H YCTPOHCTBA, BXOAAINHE B
cocTas Habopa, A0MKHBI OBITE COBMECTHMBI JIPYT C APYTOM
[KOHCTPYKTHBHBIM, 3JIEKTPHYECKHUM, allnapaTHbIM H
nporpaMMHBIM 00pazoM. B coctas Habopa A0/KHO BXOAHTB:
MPHBO/ MIOCTOAHHOTO TOKA C AaTYMKOM MOJIOKEHHUS - He MeHee
21T, CepBONPHBOA GONBINOI — HE MEHEE 2IUT, CEPBONPHBOA
IMasTBli — He MEHee 21T, KaMepa - He MeHee 1T,
MpOrpaMMHpYeMBIii KOHTPOJLIEp — HE MeHee 1T, akKyMyJIATop
- e MeHee 1T, 3apsHOe yCTPOHCTBO — He MeHee 1T, B
icocTaB Habopa JOJKEeH BXOAHThL KOMIUIEKT HHTEJUIEKTY albHBIX
CEHCOPHBIX YCTpoHcTB. MHTE/IEKTyanbHble CEHCOPHBIE
ycTpolicTBa JOJHKHBI NPEACTaBIATE CO00# yCTPOKCTBO Ha
lOCHOBE BEIYHMCIIMTEILHOTO MUKPOKOHTPOJLIIEPA H BCTPOSHHOTO
MEPHTEJIBHOTO 3JIEMEHTA. HHT’E.TUICK’T}’&J’ILHHC CEHCOpHLBIE

CTpOHCTBA JOJIKHBI 00/1a1aTh BCTPOSHHBIM LM(POBLIM H

HAOTOBBIM MHTEp(eiicoM [UIA nepe/iauy AaHHBIX, A TAKKe T

CTPOEHHBIM TIOC/IEIOBATENIbHBIM HHTEP(EHCOM LI
06beIMHEHHS APYT C APYTOM B CEHCOPHBIE CHCTeMbl. KomuiekT
MHTEJIEKTYAIBHBIX CEHCOPHBIX YCTPONCTB JOJDKeH COAepHKaTh
- MOTYJTh CBETOIMO/A — He MeHee 2mT, Moay.is RGB
cBeTOAMOA — He MeHee 2mT, Moxynb MK-naTunka JIMHHY — He
MeHee 31T, MOJIyJ1b 3ByKOBOTO H3ITydaTesis — He MeHee 1T,
MOJTyJTb M3MEPEHHS TEMIIEPATYPhl H BIAKHOCTH OKpYKaromeH
cpeibl — He MeHee 11T, MO/yJib TAKTOBOMH KHOMKH — HE MEHEE
31T, MOy Th IaTYMKA OCBEIICHHOCTH — HE MeHee 11T, MOy/1b
leTeKTopa ypoBHS IIyMa — HE MeHee 1T, MOy b H3MEPEHNA
InaBNeHMs OKPY’KAKOUIEH cpeibl — He MeHee |IT, MOy b
OTEHIIMOMETPA — He MeHee 21T, MOIYJIb JaT4NKa MOJI0KEHHS
MpOCTpaHCTBE — HE MeHee 11T, MOYJIb KOHLIEBOTO
epbiBaTenis — He Menee T, B cocTas HaGopa J0/mkeH
XO[IMTh MPOTrPaMMHPYeMBIH KOHTpOJLIEp — He MeHee uT.
pOrpaMMHpyeMBIil KOHTPOIUIEP A0JIKeH obecredHBaTh
03MOJKHOCTb MPOrPAMMHPOBaHNUA Ha A3bike JavaScript u
praHuzauun web-cepsepa oGMeHa 1aHHBIMH Yepes3 WnrepHer.
pOrpaMMHpyeMbIi KOHTPOJUIEP AOJIKEH obecre nBaTh
03MOKHOCTB MOIK/IIOYEHHS BHEITHAX YCTPOHCTB C MOMOIIBIO
poeiicos - GPIO, UART, 12C, 128, SPI, 1-wire TTL, RS-
485, CAN, Ethernet ¢ mognepxkoit PoE."""

3.00

KoMruiekT nonei u

COpeBHOBATE/BHBIX 3IEMEHTOB [IPOBEJICHHS COPEBHOBAHHUH aBTOHOMHBIX MOOGHIBEHBIX po6GOTOB

IKoMMuIeKT rionieii u COpeBHOBATE/IbHBIX JIEMEHTOB JUTA .

1.00

UeThipéxoceBoit yueOHbIH
poGOT- MAHHITYJIATOP C
MOIYTbHBIMH CMEHHBIMH
HacaaKaMH

"VyeGHbIN poOOT-MAaHHITYIATOP NPEIHA3HA4EH /U1 OCBOCHHA
06y 4aroMMHICH OCHOB POOOTOTEXHHKH, JUIA MOArOTOBKH
06yJaronMxcs K BHEIPEHHIO H TOCTeyIomeMy
[HCTONTb30BaHHIO POGOTOB B MPOMBIIILIEHHOM MPOH3BOIACTBE.
KonuuecTBo oceit po6oTa MaHHUITYIATOPA - YETHIPE.
[TepeMeleHAHe HHCTPYMEHTa B IPOCTPAHCTBE MO TPEM OCAM
[TO/KHO YNIpaBJIATHCA WAroBbIMK aBMraTesimu. Hanpskenue wT
MTaHMA WaroBbix asurareneii ve 6onee 12 B. Cepsonsuratens
ueTBEpTOH OCH JI0JKEH 00ecIevHBaTh NOBOPOT HHCTPYMEHTA.
'Vron moBOpoTa MaAHUITYJIATOPAa HAa OCHOBAHHH BOKPYT
eprukanbHO# ocH He MeHee 180 rpaaycos. Jlna onpenejieHAA
ONIOYKEHHA MAHWITYJIATOpa NPH NIOBOPOTE BOKPYT

epTHKANBHOM OCH JO/KEH HCTIONB30BATHLCA IHKOAEP. Yrod

1.00




Ne
n/n

HaumeHoBanue
obopyanosanus (PBITIO)

KpaTkue npuMepHble TEXHHYECKHE XapaKTePHCTHKH
(PBI1IO)

Enunu
- - I](onutlecrnn

H3IMEDPEHHA

MOBOPOTA 3a/IHETO IJIeYa MaHHMyATOpa He MeHee 90 rpagycos.
'Yron noBopoTa nepeIHero mieva MaHuImyasaTopa He Mexnee 100
rpagycoB. Jlis onpeaeneHus MoJoKeHNs 3a0HEr0 U EPEIHEr0
MeY MaHUITYJIATOpa AOKEH UCIOJBb30BaThCA FHPOCKoN. Yron
roBopoTa no uerseptoit ocu He MeHee 180 rpaxycos. JlomkHa
OBITh BO3MOXKHOCTh OCHAILEHUS CMEHHBIMH HacaakaMH
(HanpuMep, aepiaTenb KapaHaama wid ¢gaoMacrepa, MpHCOCKa
C CEpBOJABHIaTesieM, MEXaHMIeCKOe 3aXBaTHOE YCTPOHCTBO ¢
CEPBOABHMIaTeNIEM, YCTPOICTBO JUIA JIa3epHOH rpaBHPOBKH HITH
ycTpoiicTBo anst 3D-nedatn). MHHMManbHaA KOMIUIEKTALIASA
ICMEHHBIMH HacaJKaMH, THeBMaTHIECKHIf 3aXBat (MpHCOCKa),
MeXaHWIeCKHi 3axBarT, HacajJka AepKaTe/ib 1A
apaH[aia/MapKepa/pyuKkH, Hacajaka NepexoIHuK 1A

eIUIEHHA COBMECTHMbIX KOHCTPYKTHBHBIX JeTaleH U
OHCTPYKLMI, HacaJka Jla3epHOl rpaBUPOBKH, Hacaaka 3D-
neyatH (s pabotsl ¢ mnactukoM PLA ¢ nnamerpoM wutH 1,75
MM). JlomkeH GbITh OCHAIIIEH CEPBONPHBOIOM MTIA
MHEBMaTHYECKOT0 H MEXaHHYECKOro 3aXBaToB,
oGecneyrBaloUIMM BpallleHHe 3aXBa4eHHOT0 00beKTa BO BpeMs
MepeMeleHus, MOBOPOT MepeMeNaeMoro 0GbeKTa BOKpYT
BepTHKATLHOM ocu. s obecneueHus GyHKIHOHHPOBAHU
MHEBMATHYECKOTO 3aXBaTa JI0JDKeH OBITh OCHAIIEH BCTPOEHHOM
B KOPITYC MaHMITy/IATOpa MoMIOii. JIo/kHa 6BITE BO3MOXKHOCTh
MOIKIIOYEHHS JIONOTHUTEIbHBIX YCTPOHCTB (HampHMep,
TpaHCIopTepa, penbea Ul epeMelieHns poboTa, mysbTa
yNpaBJeHHs THNA KOHCTHK, KaMephbl MALIMHHOTO 3peHHH,
OTITHUECKOrO IATYMKA, MOIYJis GECIPOBOHOTO 10CTYNa).
Po6OT-MaHHIYIATOP NOKEH 00ecTeynBaTh nepeMerleHue
HaCaJKH B MPOCTPAHCTBE, aKTHBALIMIO HACAKH, BO3MOXHOCTh
MOTyYEeHHs] CHTHAJIOB OT KaMepbl U IaTYMKOB, BO3MOXKHOCTD
yTIpaBJIeHKs I0TIONHNTENbHBIMH ycTpoHicTBaMu. Marepuan
opnyca — amoMuHuiA. [[nameTp paboueit 30Hs1 (Ge3 ydera
aBECHOr0 MHCTPYMEHTa H 4eTBEPTOH ocH) He MeHee 350 MM.
urepbeiic noakmouenns — USB. Jlo/keH HMeTh
03MOKHOCTh aBTOHOMHO# paboThl H BHELIHETO YMPaBICHHUA.

5 BHEIIHErO YMPaBJIeHHs JOMKEeH ObITh MpeayCMOTPeH

BT, MOAKTIOUaeMslii k poboty no Bluetooth. Y npasnsmommii
OHTpOJLIEP AOJDKEH ObITh COBMECTHM €O cpefoii Arduino.
'V TpaBsOIIMiA KOHTPOJUIEP COBMECTHM CO CPeIoH
mporpaMmupoBanus Scratch u s3biKoM NporpaMmupoBasus C.
JTomken obecnedrBaTh MOBOPOT 10 MEPBBIM TPEM OCSM B
RaNaHHbIM yroJl M Ha 3aJaHHBIH yroJl, MOBOPOT M0 YeTBEPTOH
OCH Ha 3aJIaHHbIi yroJ, ABWkeHHe B koopauHatel X, Y, Z,
nepeMelleHne Ha 3alaHHoe PaccTosHKe no koopauHatam X, Y,
7, nepe1auy JaHHBIX O TEKYILEM MOJIOXKEHHH YTIIOB, Iepeaaqy
TAHHBIX O TEKYIIHX KOOPAMHATaX HHCTpyMeHTa. Jlo/nkeH
MOJLIEPKUBATD NIEPEMEILIEHHE B IEKAPTOBBIX KOOPIHHATAX H
yT/Iax MOBOpOTa OCEH, € 3a1aHHOH CKOPOCTbIO H YCKOPEHHEM.
Tumsl nepeMelleHHH B JIeKapTOBBIX KOOPIMHATAX: ABHIKEHHE T10
TPaeKTOPHH, IBIKEHHE 0 NPAMON MEXY ABYMA TOYKaMH,
nepenphIrMBaHKe U3 TOYKH M TOUKY (nepeHoc obbekra). Kopmyc
noyKeH 6bITh B 3aLIMIIEHHOM WCTIONIHEHHE (KTacca He HHXe
1P20)."

[KoMmneKT A H3ydeHHs
ONepallHOHHbBIX CHCTEM
peabHOTO BPEMEHH M CUCTEM
yIIpaBJIEHHs aBTOHOMHBIX
MOOHILHBIX po6OTOB

"KoMIuIeKT /1 pa3paboTKy M U3ydeHHs Moaener
MpOrpaMMUpY€eMbIX aBTOHOMHBIX MOOW/IBHBIX POGOTOB.
'V4eGHbIH KOMIUIEKT J0DKEH NMO3BONATH pa3pabaTeiBaTh
GJ109HO-MOTY JILHYIO KOHCTPYKLHIO MoGWIbHOTO poboTa. B
cocTaB MoGHIBHOTO po6oTa I0DKHO BXOIMTE: IIpuBoa

eIyLIMX Konec - He MeHee 21T, [Tp1BOa 10/KeH NPeCTaBATh
0601 351eKTpOMEXaHHYIeCKYI0 cOOPKY Ha OCHOBE JIBHTaTess

mT
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TIOCTOSHHOTO TOKa, PE/lyKTOpa, JaT4yHKa MOJI0KEHHs Bala H
[BCTPOCHHOM CHCTEMbI YripaBieHUs. CHcTeMa ynpaslieHHA
MPHBOIA NOJDKHA obecneauBaTh BO3MOXHOCTh OGBEHHHEHHH
TMPUBOJIOB C MOMOLILIO MOCeN0BaTeNLHOro HHTepdelica,
03MOXHOCTB 3a/laHHs TAPaMETPOB KOHTYPOB YNPABJICHHH,
MpaBieHHe BpallleHHEeM NMPUBO/A 110 CKOPOCTH M MOJIOKEHHIO,
OHTPOIb Harpy3ku. [IporpaMMHpyeMBbIii KOHTPOJLIED - HE
enee lmt. [IporpaMmupyeMelii KOHTPOJLIEp N0MKeH o6nanate
nrepdeiicamu - USB, UART, TTL, RS485, CAN nns
KOMMYHHKALHH ¢ NOAKTHOYaeMbIMH BHEITHHMH ycmoﬁc*rBaM H,
TaKKe M(PPOBLIMH W AHAIOrOBLIMH MOPTaMH BBO/Ia/BBIBO/IA.
O IHOTUTATHBI M MHKPOKOMIIBIOTEp - He MeHee 11T,
O IHOILIATHBIA MHKPOKOMITBEOTED JOJDKEH NMPEACTaBIATE Coboii
YCTPOMCTBO C apXHTeKTYpoii MuKkponpoueccopa ARM, nomkeH
lo6nanats He MeHee 2 BLIYUCITHUTENLHBIMH AIpaMH C TAKTOBOH
uacToToit He MeHee 11'Tw. JlasepHsiii CKaHHpYIOIIHH JanbHOMED|
- He MeHee 1mT. JlazepHslii CKaHUPYIOLIMI JaNTbHOMEpP HODKEH
oGecneunBaTh THANa3oH HIMEPEHHA JATbHOCTH 10 0OBEKTOB He
MeHee 2.5 METPOB H CeKTOp CKaHHpOBaHKA He MeHee 360
YTTIOBBIX rpagycoB. JIaTuuK THHHHA — He MeHee 3 mT. [laT4nk
InomkeH obecneurBaTh A1€TeKTHPOBAHHE IMHHH HA KOHTPACTHOM
(boHe M nepenaBaTh AaHHbIE B IPOrPaMMHPYEMbIH KOHTPOILIED
0 ee HAJIMYHH MyTeM TepeJaiyH aHaJorOBOro CHrHajia Win
(ppoBoro CHrHana, o myTeM nepenayy WHHpPOBOTro MakeTa
manHbIX. JJaTynka usera — He MeHee | mT. JlaTynk f0/DKEH
pa3HYaTh IBETOBO! OTTEHOK PACIoNOKEHHOIO PAIOM C HHM
lo6bexta B RGB HoTaumu 1 obecrieunsars nepefady JaHHLIX B
MpOrpaMMHPYEMBIil KOHTPOJUIEP O 3HAYEHHH KaX10ro
LIBETOBOrO KaHasla B BH/e LH(POBOTO NaKeTa AaHHbIX. MaccuB
WK-naTtunkos - He Menee 1umt. Maccus MK-natunkoB nomkeH
ObITH NpeIHa3HAYEH 71 OTCIEKHBAHHSA JINHUH [UIS IBHXCHUA
MOGHIBbHOTO po6oTa. MaccHB I0JDKEH COAEPXKaTh He MeHee 6T
MK-1aTaMKOB, PacrioNIOKEHHBIX Ha OMHOH nHHUH. CucTema
TeXHHYECKOro 3peHns - He MeHee 1mT. CucTeMa TEXHHYECKOTO
3peHms J0JDKeH 06naaaTh COBMECTUMOCTBIO C PasIHiHBIMH
MpPOrpaMMHpYeMBIMH KOHTPOJUIEPAMH C MOMOIIBI0
epoeiicos - TTL, UART, 12C, SPI, Ethernet. Cucrema
eXHHYECKOro 3peHHs J0JDKHA 00ecrneyHBaTh BO3MOXHOCTh
3y4eHHS OCHOB MMPHMEHEHHs aIrOPHTMOB MAIIHHHOTO
0OyueHns 1 HaCTPOMKH mapamMeTpos HelpoceTeit. CucTema
TeXHWHECKOro 3peHHus I0/DKHa obecneunBaTh (yHKUMOHAT
pACMO3HABaHMsA PA3IMYHBIX TEOMETPHUECKHX OOBEKTOB 110
Habopy NpU3HAKOB, PACTIO3HABAHMA rpaguuecKinX MapkepoB
THNa Aruco W JIip, pacrio3HaBaHHA MACCHBOB JIMHUH H J/IEMEHTOB
MOPOKHBIX 3HAKOB M pa3sMeTKH. CucTeMa yrnpaBieHHs
MOGHILHOTO pofoTa A0MKHA TI03BOJIATE OCYIIECTBIATE aHATH3
OKpyXKalolwei 0GCTaHOBKH B MPOLIECCE IBMKEHNA MOOHIIBHOTO
po60Ta ¥ IMHAMUYECKOM H3MEHEHHMH OKpYXKaromedH
06CTaHOBKH, OCYIIECTBIATE HOPMUPOBAHHE KapThl TOKAIbHOH
0GCTAHOBKH BOKPYT po60Ta H JIOKAIH3aLMA MON0KeHHs podoTa
Ha KapTe, MOCTPOEHHE TI06aNBHOH KapThl OKpYXKaloLIero
npocTpascTea. CHCTEMa ynpaBiieHHs MOOHIBHOTO pobota
IOMKHA MO3BOMATH OCYLIECTBIIATH AHATH3 TL1aHa/KapThl
OKpYKaIOIIETo MPOCTPAHCTBA, 00HApYKeHHE OKPYKarolmHX
06beKTOB, aBTOHOMHOE TUTAHMPOBaHWe MapIIpyTa H 06be3na
CTATHUECKHX M IMHAMMYECKHX mpenATcTeui. Cuctema
npaBieHns MOGWIBHOrO pofoTa A0/KHA obecrneynBaTh
03MOKHOCTB Pa3METKY KapThl OKPYIKalOLIEro MpoCTpaHCTBA HA
OHBI C Pa3IMYHBIMHA PH3HAKAMH, 331aBaeMbIMH

oJb30BaTelNeM (30HbI 3aNpeTa AN ABHKEHHSA, OrPaHUIeHHA
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CKOPOCTH M T.11.). CHcTema ynpaB/ieHHs MoOUIbHOTO poboTa
TokHa obecrieuBaTh BO3MOXKHOCTD 3a/IlaHUA TOYEK H 30H Ha
[KapTe OKpYKalOIIero MpOCTPaHCTBa Ul ABTOHOMHOTO
mepeMemeHns Mex 1y Humu. Cuctema yrnpasieHus MOOHILHOTO
po6oTa , BKIIOYaomIas B ¢4 NONICHCTEMBI, TAKHE Kak -
CHCTEMa yTpaBJieHus JABMKeHHeM poboTa, cucteMa c6opa H
lo6paboTku ceHcopHOi MH(pOPMaLIMH, CHCTEMA NOCTPOEHHA
apThl OKPY)KAIOLIEro MPOCTPAHCTBA M CHCTEMA HAaBHTaLlMH,
omkHa ObITh peann3oBaHa Ha 6ase MporpaMMHUpPYEMOTo
OHTpOJLIEpa ¥ OAHOIUIATHOrO MUKPOKOMIIBIOTEPE, @ TAKKE
YCTPOHCTB, BXOMAIIMX B COCTaB KoMIuiekTa. B cocras
[KOMILTEKTA I0JKHO BXOAHTH MPOrPaMMHOE obecrieqeHue Ui
MpOrpaMMHUpPOBaHHA B TEKCTOBOM PeakTope Ha MofoGHH
Arduino IDE, nporpaMMHpOBaHHH C TIOMOILbIO CKPHITTOB Ha
tissike Python, paspaGoTku cucTeM ynpasieHus Ha ocHose ROS.
Tak e B COCTaB KOMIUIEKT 1I0/DKHa BXOJHTh BUPTyallbHas
MOe/Tb MOGHIEHOTO po60Ta B BUPTYaIbHOM OKPYXEHHH st
MOJIEJTHPOBAHKA aJITOPHTMOB CHCTEM YMPABIEHHSA C OMOILBIO
rpaduyeckoii cpensl.”

\O6pa3osarenbHbill Habop A
M3ydeHUs
MHOTOKOMITOHEHTHBIX
POOOTOTEXHHYECKHX CHCTEM H
MaHMITYJIALIHOHHBIX POGOTOB

"O6pasoBaresnbHbIH HaboOp J0MmKEH OBITh MpeaHa3HAYEH UIA
ydeHHs poOOTOTEXHHIECKHX TEXHONOTHHA, OCHOB
(hopMaLOHHBIX TEXHOJIOTHI M TEXHOJIOMHH TPOMBILLIEHHOH
TOMATH3ALHH, @ TAK)KE TEXHONOTUH NPOTOTUNHPOBAHHUSA H
JJIMTHBHOTO TPOM3BO/CTBA. B cocTap Habopa NOMHKHBI

XOJIMTh KOMILIEKTYIOLIHE U yCTpoiicTBa, ofnaatomue
OHCTPYKTHUBHOI, anmapaTHOi U MPOrpaMMHO#
OBMECTHMOCTBIO ApYT ¢ apyroM. 1) Kommiekr
OHCTPYKTHBHBIX 3JIEMEHTOB W3 METaJljla ¥ IUIaCTHKA JUIA
GopkH MOzesiel MaHHITY JIALIMOHHBIX POOOTOB € YIJIOBOH
MHEMAaTHKOH, TUI0CKONapaJUIeNbHOM kHHeMaTHKoi, Delta-
HeMaTHKOM. 2) MUHTeNneKTyanbHbIH CEPBOMOIY b C
HTErPHPOBAHHON CHCTEMO# yNpaB/eHus - He MeHee 7IuT.
€PBOMOJTYJIb A0JKEH 00/1afiaTh HHTETPHPOBAHHOI CHCTEMO
npassieHuns, obecrnieunBatomed 00paTHyIO CBA3b HIH KOHTPOIIb
apaMeTpOB - TONIOKEHHE BaJia, CKOPOCTh BpallleHHd, Harpy3Ka
MBOJA, a TaKKe obecredHBaloIel BO3MOKHOCTE
0CJIeI0BATEIFHOrO MOAKITIOUEHHA APYT C IPYTOM H
TpaBJIeHHs CEPBOMOIYJIAMH I10 TOCIIE10BATENBHOMY

OJTy Iy TUIEKCHOMY aCHHXpOHHOMY WHTepeiicy. 3)
060TOTEXHHUECKUI KOHTPOJLIEP, MPEACTaBAOMMA coGoH
OIyNbHOE YCTPOHCTBO, BK/IOYAOmIEe B ce6s 0XHOMIATHBIN
MKPOKOMIIBIOTEP JUIA BBIMOIHEHHAS CIOXKHBIX
BIYHMCITHTENBHBIX OMepaiuif, nepAdepHiHbIH KOHTPOILIEp MIA
NpaBJieHKs BHELIHUMH YCTPOHCTBAMH M IIaTy pacliMpeHns

A MOJKIIOUEHHS BHEIIHHX ycTpoicTB. Momynu
060TOTEXHHYECKOr0 KOHTPOJUIEpa A0/KHbI 001a1aTh
JTHOBPEMEHHOH KOHCTPYKTHBHOH, annapaTHON H NMPOrpaMMHOM
OBMECTHMOCTEIO APYT ¢ ApyroM, PoGoToTexHuIecKu
OHTPOJIIEP AOIDKEH YIOBIETBOPATh TEXHHYECKHM
IXapaKTepHCTHKAaM: KOJI-BO A7€P BCTPOEHHOTO
MHKPOKOMITBIOTEPA - He MEHEE 4, TAKTOBaA 4acToTa Apa - He
menee 1,2 [T, 06sem O3V - ue MeHee 512 M6, Hanuume
unTepdeiicos - SPI, 12C, 1-wire TTL, UART, PWM, uu¢ppossie
L He MeHee 16 INT ¥ aHAIOTOBEIE MOPTHI - HE MeHee 8 wT s
MOAKTIOYeHHs BHELIHUX YCTPOMCTB, BCTPOSHHBIH MUKPOGOH, a
raioke WiFi win Bluetooth wis KOMMYHHKaLHH CO BHEIITHAMH
ycTpoiicTBami. Po60oTOTeXHHYECKHH KOHTPOILIEP J0TKEH
lobecrneunBaTh BO3MOXKHOCTh MPOrpaMMHPOBAHHA € MOMOIIBIO
cpencts aspikos C/C++, Python 1 cB0oGOHO pacipocTpaHAeMOH
cpennt Arduino IDE, a Takke ynpasneHns MOETAMH

6.00
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POBOTOTEXHHYECKHX CHCTEM ¢ MoMomIbio cpeasi ROS. 4)
[IporpaMMHpyeMblil KOHTPOJLIEP - He MeHee T,
[TporpaMMHpyeMBbIil KOHTPOILIEP JOJDKEH MPEeCTaBNATh cobol
[BEIYHCITHTENBHBIN MOy b, 06J1a/1aI0IHM HH(POBLIMH NOPTaMH
- He MeHee 8 IIT ¥ aHAJIOrOBLIMH MOPTaMH - He MeHee 16 mirT,
Hrepoeiicamu UART, 12C,SPI, TTL, a taxxke Momynem
CcrpoBoHO# cBsi3u Tna Bluetooth win WiFi mis cospamus
NnapaTHO-NMPOrpaMMHBIX pemenuii u """"yMHbIX/cMapT™"""-
yCTpo#icTB A1s paspaboTku peurennit """"MurepHer Bemed" """
5) Tlnara paciuMpeHHs IPOrpaMMHPYEMOT0 KOHTPOJLUIepa — He
MeHee 1mit. [lnata pacmpeHHs J0KHA obecneunBaTh
03MOXKHOCTh NMOAKITIOUEHUS YHHBEPCATBHOIO
BIYMCIMTEIHHONO MOYJIS K CETH MOCPECTBOM HHTepdetica
thernet. [naTa paciumpeHus J0/DKHA 06nanaTh MOpTaMH
BOJa-BBIBO/IA IS TOAKIIOYEHHA M(PPOBLIX W AHAIOTOBbIX
cTpoiicTs — He MeHee 40 mT, uHTepdelic SPI U BO3MOXKHOCTEIO
ONKITIOUEHHs BHEIIHEH KapThl maMaTu. 6) Monynb
eXHUUECKOro 3PEHMsl, TIPEACTABIAIOIIHI co00i yCTPOKHCTBO Ha
a3e BEIYUCITMTEILHOTO MUKPOKOHTPOJUIEPA H
rpUpOBaHHOM Kamepsl, 00ecneyHBaloIIee pacno3HaBaHHe
ocTeRIMX H300pakeH il Ha MOLyJIe 3a CUeT COOCTBEHHBIX
LIMHCITHTENBHBIX BO3MOMKHOCTEH - He MeHee 1mT; Momyns
eXHHYEeCKOr0 3peHus JI0/KeH obecneunBaTh BOIMOXKHOCTD
OMMYHHKAIHH C AHATTOTHIHBIMH MOJTYJIIMH T0CPECTBOM
muHE! Ha 6a3e mocnenoBaTe/IbHOTO HHTEp(eca ¢ LeNbIo
nanbHeime nepeay pe3ynbTaToB M3MEPEHHI TPy NItk
MOJTyJIeil Ha yNpaBJIsiOLIee BEIYUCIMTENBHOE YCTPOHCTBO,
MOAKMIOYEHHOE K TaHHOH muHe. MoIynb TEXHHIECKOTo 3peHUA
omkeH 00ecneyHBaTh BO3MOKHOCTb OCYIIECTBIIATh HACTPOHKY
MOJLYJIsi TEXHHYECKOTO 3PEHHSA - HACTPOHKY IKCIIO3HIIMH,
Gananca 6enoro, UBETOPA3HOCTHBIX COCTABJIAOLIHX, IUIOMAAH
o6HapykuBaeMoit 061acTH H300paKEHHA, OKPYTIIOCTH
06HapyxuBaeMoii 0011aCTH H300paXKeHHA, MOJI0KEHHE
oGHapykuBaeMbIx 00/1acTell OTHOCHTENLHO APYT ApyTa.

Ofy,b TEXHHYECKOrO 3peHHA JOJDKEH obecrneansaTh
’:ﬁzmomuocn HACTPOHKHM Ha OTHOBPEMEHHOE O0HAPYKEHHE He
MeHee 10 pasTHYHBLIX OTMHOYHBIX 00BEKTOB B CEKTOpE 0630pa,
160 He MeHee 5 coCTaBHBIX 00BEKTOB, COCTOALIHX M3 HE MEHEE
3 pa3M4HBIX rpaduaecKnx MpUMHTHBOB. Moy b
TeXHAYIECKOTO 3peHHs ToJiKeH 061anaTh BCTPOSHHBIMH
ntepdeiicamu — USB, UART, 1-wire TTL, 12C, SPI mna
OMMYHHKALMH CO BHEITHMMH TMOAKIIOYaeMbIMH
yctpoticTBamu. 7) B cocta Habopa AODKHBI BXOTHTb
i (poBble HHPOPMALMOHHO-CEHCOPHBIE MOLY.TH,
npeacrasnsiomue codoi ycrpolicTsa Ha 6ase
IPOrpaMMHPYEMOT0 KOHTPOJLIEPA U H3MEPUTENLHOrO 3/IEMEHTa.
[ [udpoBoit MOIYJIb IOTKEH 00/1aaTh BCTPOEHHBIM
MHUKPOKOHTPOJLIEPOM (TaKToBas YacToTa - He Menee 16 MI'n,
mmMHa 1aHHBIX — He MeHee 8 KGalit), uuTepdeiicaMu it
OIK/TIOYEHHAA K BHEIIHUM YCTpOcTBaM: LH(pOBBIE H
nanorossie noptsl, 1-wire TTL, passem Tna RJ. Liudposoit
O/lyJ1b 10JDKEH 00ecreuuBaTh BO3MOKHOCTD KOMMYHHKALH €
HATOrMYHBIMA MOJIYJIAMH OCPEACTBOM MIMHLI Ha Oase
nocregosaTebHOro HHTepdelica ¢ Henbio aanbHemed
Mepeayn pe3yIbTATOB H3MEPEHNH IPyTITbl Mofaynen Ha
YTIPABJISIOLIEe BEIMHCTHTENLHOE YCTPOHCTBO, MOAKITIOYEHHOE K
nauHoit muHe. B cocTas HaGopa A0JDKHO BXOIUTE: UM(POBOH
MOZYJIh TAKTOBOH KHONKH — He MeHee 3T, [ihpoBoi MOYTh
cBeTOaMOMA — HE MeHee 31T, LH(poBoi MOy b KOHLIEBOrO
npephiBaTels — He MeHee 31T, WH(POBOH MOITY.Ib AaTIHKa
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1BeTa — He MeHee | wT, uudposoi moxyns RGB ceeTonmnona —
He MeHee 1mT. 8) B coctaB HaGopa A0KHBI BXOAUTD 37IEMEHTBI
N cGOpKM BaKyyMHOTO 3aXBaTa: BaKyyMHas PUCOCKa — He
MeHee 1T, 21eKTPOMAarHUTHLIN KilanaH — He MeHee 1T,
aKyyMHbIH Hacoc — He MeHee 1miT. 9) B coctas Habopa momkeH
XOAHTh Y4eOHBIH KOMILIEKT, BKIOYaomui B cebd yuebHoe
ocobue, Habop GHOIHOTEK TPEXMEPHBIX 3JIEMEHTOB [Is
OTOTHIHAPOBaHUS MOJeiel MaHUITY IALHOHHBIX Po6OTOB, @
aKKe porpaMMHoe obecneveHne 1Ja paboTsl ¢ HaGOpoM.
porpaMMHoe obecnieueHHe IO/DKHO 00ecneuHBaTh
eXMEePHYH0 BU3YAITH3ALHIO0 MOJIETH MaHHITY JIALIMOHHOTO
o6oTa (c yriioBo#, IIocKonapasienabHoH | nenbTa-
HWHEMAaTHKOM) B npouecce paboTel, 06ecreynBaTh MOCTPOESHHE
OCTPAHCTBEHHOH TPAaeKTOPHHM JBHXKEHHA MCTIOIHHTEIbHOTO
eXaHn3Ma MaHUIyJIALMOHHOTO po60oTa, BOIMOXHOCTB 331aHHs
0Clle10BaTeIbHOCTH TOUEK IS MPOXOXKACHHSA Yepe3 HUX
CMOJHHMTEIBHOr0 MEXaHH3Ma MaHHIY IAMOHHOTo poboTa.
porpamMmHoe obecriedeHne JOIKHO (PyHKIIMOHHPOBATH, KaK B
TEJBHOCTH B BHIE CPElIbl MOJIEIMPOBAHNA, TaK H B PEXHME
OHHMTOPHHIA B PEATbHOM BPEMEHH NPH NMOAKIIOYEHHH MOJIETH
AHHUIYJIATOPA OCPEACTBOM POGOTOTEXHHIECKOTO
ouTtposuiepa. IlporpaMmHoe ofecredeHne JOKHO
lo6ecreunBaTh BO3MOXXHOCTh [IOCTPOEHHS rPpahMKOB 3a1aHHBIX H]
TeKy X 0606IMEHHBIX KOOPAHHAT MAHHITYIALHOHHOrO poboTa,
rpaduKoB 3HAYeHHH CKOpOCTeH H YCKOPEHHSA, rpaduKoB
pacueTHbIX 3Ha4eHHi Harpysku. [IporpaMmHoe obecnieueHne
IT0JDKHO TIO3BONATH 3aaBaTh M0C/IEA0BATEIEHOCT
nepeBIKEHHI MAHHITYIATOPA MOCPencTBOM Habopa KOMaH/ B
Grouno-rpaduueckom HTepdeiice. YaeOHOE MOCOOHE IOKHO
coiepkaTh MaTepUaibl O pa3paboTKe TPEXMEPHBIX Mozene
MOGHILHBIX pOGOTOB, MAHUITY IALHOHHBIX POGOTOB €
PasIMYHBIMA THNIAMH KHHEMATUKH (YTJI0BasA KHHEMATHKA,
MUI0CKO-TIapannenbHas KHHeMaTHKa, Ae/bTa-KHHEeMaTHKa,
SCARA wiu pelvaxHas KHHeMaTtnka, miargopma Crioapta 1
11.), HHCTPYKLIHH 110 POSKTHPOBAHHKIO POGOTOB, HHCTPYKIHH
METOIMKH OCYILECTBJICHHS HHXEHEPHBIX PAacieTOB MPH
OEKTHPOBAHHHM (pacueThl Harpy3KH ¥ MOMEHTOB, pacyeT
OIIHOCTH NPHBOJIOB, PacyeT MapaMeTpOB KHHEMATHKH H T.I1.),
HCTPYKLMH MO pa3paboTKe CHCTEM YNpaBlIeHUs H
OrpaMMHOTO ofecrieqeHns JUIa yrpasieHus poboTamu,
MHCTPYKLIMH W METOIMKH 110 pa3paboTKe CHCTEM YNPaB/ICHHA ¢
hJIEeMEHTAMH HCKYCCTBEHHOrO HHTEILJIEKTAa M MAIIHHHOTO
lobyuenus."

IO6pazoBarensHblii Habop Mo
PIIEKTPOHHKE,
HIIEKTPOMEXAHHKE H
MHKPOTPOLECCOPHO TEXHHKE

"HaGop nomkeH ObITh MpeHA3HAYCH JUIA MPOBEAEHHA yHeOHBIX
RAHATHI TI0 M3YYEHHIO OCHOB MEXaTPOHHKH H POOOTOTEXHUKH,
IPAaKTHYECKOro pUMEHEHHs 6a30BbIX J/IEMEHTOB JEKTPOHHKH
1 CXeMOTEXHHKH, a TaK)ke Haubonee pacnpocTpaHeHHOM
BIIEMEHTHO# 6a3bI H OCHOBHBIX TEXHHYECKMX PeLIeHHUH,
MPHMEHSEMBIX TP MPOEKTHPOBAHUM H NPOTOTHITHPOBAHHH
PasIMIHBIX HHXKEHEPHBIX, KHOEPHETHIECKHX H BCTPaUBACMbIX
ciicteM. B cocra HaGopa IOKHBI BXOJIHTE KOMILIEKTYIOIIHE H
ycTpoiicTBa, o6nanaromiue KOHCTPYKTHBHOM, NMEKTPHIECKOH,
lANmnapaTHOM | MPOrpPaMMHO#f COBMECTHMOCTBIO JIPYT C APYTOM.
B coctae HaGopa HO/KEH BXOOUTE KOMIUIEKT KOHCTPYKTHBHBIX
HAEMEHTOB M3 METalIa Ul cOOpPKM MakeTa MaHHUITY IALHOHHOTO
po60Ta ¥ KOMIUIEKT META/UTNYECKHX KOHCTPYKTHBHBIX
hieMeHTOB 1A c60pKkH MakeTa MoOWIbHOrO poboTa. B cocTas
Habopa J0JDKHBI BXOIMT PHUBOJA Pa3iHYHOrO THIA: MOTOPLI €

HTErpPUPOBAHHBIM H/IH BHEIHHM JIATIHKOM ITONIOKEHHA — HE
l:esee 21T, cepBonpHBo 60JbLION — He MeHee 41UT,
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CEpPBOMPHBOJ MaTbiit — He MeHee 2T, IMPHBOJI C BO3MOXHOCTBIO
ly[paBJIeHNs B IIArOBOM pexkuMe — He MeHee 2mT. B cocTas
HaGopa JOMKHBI BXOIHTE 3JIEMEHTHI 111 COOPKH BaKYYMHOTO
RaxBaTa: BAKyyMHas MpUcocka — He MeHee 1T,
HIIeKTPOMArHMTHBII KJlanaH — He MeHee 11T, BakyyMHbIH Hacoc
— ne Menee lmT. B coctas Habopa 0/DKHA BXOIMTH 3JIEMEHTHAsA
6a3a U1 MPOTOTHIMPOBAHUA: TIaTa 1A GecrnaeyHoro
MPOTOTHIMPOBAHHUA, KOMILIEKT MPOBOJIOB Pa3IMYHOTO THMA H
[UTHHBI, KOMILUIEKT PE3HCTOPOB, KOMIUIEKT CBETOAHO/IOB,
eMHCerMeHTHbIH uHaukarop, aucruied XKK-tuna, kHonku — He
MeHee SIIT, IOTEHLMOMETPHI — He MeHee 31T, HHpaKpacHsIi
NaTYUK - HE MEHee 31T, yIbTPa3sBYKOBOH JIaTYHK - HE MeHee
IT, IaTYHK TEMIIEPATYPHI - HE MEHee 11T, NaTInK
OCBEIIEHHOCTH - He MeHee 1mT, MoayJis Bluetooth — He Menee
1T, Momyns UK-nipuemunKa — He Menee 1, moxyiib MK-
epeaTduka B BHJE KHOTIOYHOTO IyIbTa ynpasieHus — 1w,
aKKyMYJIATOp — He MeHee 1T, 3apsAAHOe YCTPOHCTBO — HE
mMeHee 11T, B cocraB Habopa no/bKeH BXOAHTb MYJIBTHIATYHK
1 H3MEPEHHs TEMIIEPATYPBI H BIOXHOCTH OKpYkatoLei
pensl — He MeHee 1T, My/IbTHIATUHK J0JDKeH 061anaTh
BCTPOEHHBIM MUKPOKOHTPOJLIEPOM (TaKTOBas 4acToTa - He
MeHee 16 ML, mHHa aaHHBIX — He MeHee 8 KOatit),
mHTepdeiicamMu 11 NOAKIIOYEHHA K BHELIHMM yCTPOHCTBaM:
dpoBeie u anaorossie mopThl, 1-wire TTL, pasbem Tuma RJ.
B cocTas Habopa JOIDKEH BXOAHTh KOMIUIEKT YHHBEPCATbHBIX
BEIMHMCIHTENbHBIX MOIyJIEi, MPeACTaBIMOMMX cobol 6azoByo
aTy, IIaTy paciiMpeHHs JUIA CETeBOT0 B3aHMOJCHCTBHA H
aTy NOAKTIOYEHNA CHIOBOH Harpy3ku. Bxozsmue B
KOMILTEKT yCTPOHCTBA HODKHBI 0011aaTh 0IHOBPEMEHHOH
KOHCTPYKTHBHO#, 31IeKTPHYECKOH, annapaTHOH H porpaMMHOM
OBMECTHMOCThIO YT ¢ ApyroM. bazoas ruiara
YHHBEPCATLHOTO BbIYHCIMTEIBHOTO MO I0/KHA
NpeacTaBIsTh CO00#H MPOrpaMMHpYeMBbIH KOHTPOJLIEP B Cpe/e
Arduino IDE WM aHanoruuHeIX cBoGOIHO pacnpocTpaHseMbIX
penax paspaboTku. Ba3osas ruiata 10/vkHa obnanath
BCTPOEHHBIMM MHTep(eHicaMyt [T MOAKIOYeHHS UHPPOBBIX H
AHATIOrOBBIX YCTPOHCTB, BcTpoeHHbMH HHTepdeticamu USB,
ART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi. Ilnara
pacMpenus J0/DKHA obecneunBaTh BO3MOXKHOCTh
MOKTIOYEHHs] YHHBEPCAIBHOTO BEIMHCIHTENLHOr0 MOMYJIA K
eTH mocpeacTsoM uHTepdetica Ethernet. [Inata pacmmpeHus
no/mKHa 0bnagate nopraMH BBO/a-BbIBOJA JUTA NOAKITHOYCHHA
(pOBBLIX 1 aHANOrOBBIX YCTPOHCTB, HHTepdeiic SPI u
BO3MOYKHOCTBIO TIOJIK/TIOYEHHs BHEIIHe# kapThl namaTH. [Tnara
pacIMpeHus IS MOJKIIOYEHHS CHIOBOM Harpy3kH JI0JDKHA
06ecnedrBaTh BOSMOXKHOCT MPAMOTO NMOIKITIOYEHHUS BHEIHEH
WJIOBOH Harpy3KH, a TaKxke peryJMpyeMoii Harpy3kH
ocpenctsom PWM untepdeiica. B coctas Habopa NOKEH
BXOZIMTH MPOTpaMMUPYeMbIii KOHTpOILIEp, 06ecreynBalomui
BO3MOXHOCTB OCYILECTB/IATE pa3paboTKy MporpaMMHOro Kouia,
CIOIB3Y S HHCTPYMeHTaphii cpea paspabotku Arduino IDE u
Mongoose OS u s3b1k0B nporpammuposanus C\C++,
JavaScript. [TporpaMMHpyeMmbIi KOHTPOJUIEp A0JDKeH obnanarh
nopTamy U NOAKIIOYEeHHs LH(POBBIX H aHANOTOBBIX
yCTpOliCTB, BCTPOEHHBIMH MPOrPaMMHPYEMbIMH KHOTIKAMH H
HIIEKTPOMEXAHHIECKMMH MOTYJIAIMH LIS OPTaHH3aLMH CHCTEMBbI
PY4HOTO yTIpaBJIeHHA, BCTPOEHHBIMH MPOrpaMMHpyeMbIMH
CBETOAMOAAMH U1 WHAMKALWH pabodero pexuma,
crpoeHHbiMu uHTepGeiicamu USB, USART, 12C, SPI, 1-wire
L, ISP, Ethernet, Bluetooth, WiFi. B cocTas HaGopa A0IkeH




Ne

HaumeHoBaHHe

n/n| obGopynosanus (PBI1O)

KpaTkue npHMepHble TEXHHYEeCKHE XapaKTePHCTHKH Enunuua
(PBITO) H3MeEpeHHSs

IKOJ'IH'ICCTBO

[BXOIHTb MOJYJIb TEXHHYECKOrO 3PEHHA , IPEACTABIAIOLIHH
cob0#i BEIMHCIUTENBHOE YCTPOHCTBO CO BCTPOEHHBIM
IMHKponpoLeccopoM (Kon-Bo saaep - He MeHee 410T, YacToTa
npa He meHee 1.2 I'Tw, o6bem O3V - ne Menee 512MG, o6bem
CTpOeHHOM MaMATH - He MeHee 8I°6), HHTErpHpOBaHHOM
aMepoii (MakcMMalbHOE pa3pelleHHe BHIEOMOTOKa,
nepenasaemoro no untepdeiicy USB - He meHee 2592x1944
€/1.) ¥ ONTHYECKOM cHcTeMOi. MoIyJib TEXHHYECKOTO 3pEHHA
moymkeH 061anaTh COBMECTHMOCTBIO C Pa3/IMYHBIMH
MpOrpaMMHpYeMBIMH KOHTPOJUIEPaMH C TIOMOIILIO
Hrepdeiicos - 1-wire TTL, UART, 12C, SPI, Ethernet. Momynb
€XHHIECKOro 3peHHs JoJDKeH obecneunBaTsh BbINOIHEHHE BCeX
3MepeHni ¥ BLIMHCIEHHUH NOCPEICTBOM COOCTBEHHBIX
BIYHCITATENBHBIX BO3MOXKHOCTEH BCTPOEHHOTO
HKpompoieccopa. MoIyb TEXHHYECKOTO 3peHNUs JOIDKEH
61a1aTh BO3MOXHOCTBKO KOMMYHHKALIMH C aHAJIOTHYHBIMHA
0Iy/1AMH TOCPEICTBOM LIMHbI Ha 6ase Moc/ie10BaTe/IbHOro
HTepdelica ¢ Lenblo JalbHeAIIeH nepesaiu pe3ybTaToB
3MepeHHH rpynIbl MOJIyJIel Ha ynpasnstomee
BIYHMCITHTEEHOE YCTPOUCTBO, MOAKIIOYEHHOE K JaHHOIH LIHHE.
Moy b TEXHHYECKOTO 3peHHUs J0JKeH 00ecreqHBaTh
HACTPOMKH PeXKMMOB PaboTHI - HACTPOHKY SKCTo3HLMH, Gananca
Genoro, BETOPA3HOCTHBIX COCTABJIAIOMINX, IUIOMAAH
oGHapyxuBaeMoii 061acTh H306paXkeHus, OKPYJIOCTH
loGHapyxuBaeMoit o6nacTu H300paXKeHHs, MoNOKeHHe
loGHapy KHBaeMbIX 001acTeif OTHOCHTENBHO JpYT ApYra,
MamIHHHOE 00y4eHHe nmapaMeTpoB HEHPOHHBIX ceTell AN
0GHapyxeHus 00beKToB, (GopMY ¥ 3aKOAMPOBAHHBIE 3HAYCHHA
00HapyKHBaEMbIX MapKepOB THIA Aruco, pasMepsl
06HApyKHBaeMbIX OKDYKHOCTeH, KBAAPaTOB U TPEYTONbHUKOB,
MapaMeTpOB KOHTPACTHOCTH, Pa3MEpPOB, KDHBH3HbBI H
NoN0XKeH s pacno3HaBaeMbIxX JHHH. Habop nomkeH
oBecriedBaTh BOSMOKHOCTb pa3paboTKi MOJEIH MOGHIBHOTO
po6orta, ynpasnseMoii B FPV-pexime nocpeicTsom
OrpaMMHOTO 00ecredeHHs I MEPCOHANLHOIO KOMITBIOTEPA
MoGHIBHBIX yeTpoiicTs Ha 6a3e OC Android uiu 1OS,
eCMeYHBaIONIEro BO3MOKHOCTh YIPABICHHA MOOHIBHBIM
060TOM ¥ BCTPOEHHBIM MAHHITYJIATOPOM MOCPEACTBOM
adHueckoro uHTEpdeiica, BKMoUaomuM B cebs Habop
HOMOK M TepekimoyaTenel, JUKoHCTHK, 061acTh 1A
tobpaxenns Bugeo. Habop nomkeH obecriednBarh
03MOXHOCTb U3yYEHNs OCHOB Pa3pabOTKH MPOrpaMMHBIX H
NNApaTHBIX KOMIUIEKCOB HHXKEHEPHBIX CHCTEM, PEIICHHH B
depe """ UuTeprer Bemei"""", a TaKke peleHHi B 061aCTH
060TOTEXHHKH, HCKYCCTBEHHOTO HHTEJUIEKTa ¥ MAIIMHHOIO
Gydenus. B coctas HaGopa I0/DKHO BXOAUTH nocobue no
YHEHHIO OCHOB JJICKTPOHHKH H CXEMOTEXHHKH, PelICHHH B
cepe """"HUurepHer Bemei"""", paspaboTky 1
npoToTHNHMpOBaHMIO Mojerel po6oTos. B coctas Habopa
[1OJUKHO BXOJIMTh TOCOOHE MO M3yUEeHHIO OCHOB pa3paboTkH
CHCTEM TEXHHYECKOTO 3peHHs U 3JIEMEHTOB HCKYCCTBEHHOIO
MHTe/MLIeKTa."

(O6pazoBatenbHLIH HaGop Mo
MeXaHHKe, MEXaTPOHHKE H
POGOTOTEXHHKE

"O6pa3oBaTeNbHbIH HAOOp JOJDKEH OBITE NPeHA3HAYEH LIS
M3ydeHHsA MEXAHHKH, MEXaTPOHUKH H POGOTOTEXHHKH.
(O6pazoBaTebHbIH HA0Op MpeHA3SHAYEH UIA pazpaboTkn
MpOrpaMMHUpyeMbIX MOJiejlel MEXaTPOHHBIX CHCTEM H
MOGHIBHBIX poOOTOB, OCHAIIEHHBIX Pa3IHYHBIMH

MAHHITy IALMOHHBIMK M 3aXBaTHIMM ycTpoiicTeamu. B coctas
Habopa N0/DKHO BXOAHTD: KOMIUTEKT KOHCTPYKTHBHBIX
PIIEMEHTOB M3 META/LIA, KOMILIEKT KPEN&KHbIX JIEMEHTOB,

mT

3.00




HanmeHoBanue KpaTkue npuMepHble TEXHHYECKHE XAPAKTEPHCTHKH Eaunnua 1]( J
obopynosanus (PBITIO) (PBI1O) H3IMepeHHs SRS

OMILTEKT Ui COOPKHM 3aXBAaTHOTO YCTPOHCTBA — He MeHee |

., Kosieca ¢ mpope3uHeHHsIM 06010M — He MeHee 2 IT.,
oJieca BCeHaNpaB/IeHHOTO JBIDKEHHA -HE MeHee 2 IIT., MPUBOI
MOCTOSTHHOTO TOKA C HHTErPHPOBAaHHOM CHCTEMOH yIpaB/ieHHS,
obecneunBaronieil 00paTHYIO CBA3b MONOKEHHIO, CKOPOCTH H
HarpysKe - He MeHee 4 IIT., JaTYMK JTHHWM - He MeHee 3 wWT.,
{1aTuMK paccTosHUA — He MeHee | WIT., aKKyMyaaTopHas Garapes|
— He MeHee 1 1T, 3apsAaHOe ycTpoiicTBO — He MeHee | mT. B
coctas Habopa J0JKeH BXOIHTh MPOrpaMMHUpyeMBIH
OHTpOJUIEpP, 00eCeuHBAIOIIHH BO3MOXKHOCTD OCYIECTBIATh
a3paboTKy MPOrPaMMHOTO KOJIa, HCMO/Ib3ys HHCTPYMEHTapHi
pen paspabotku Arduino IDE. [TporpaMmmupyembiii
OHTpOJIJTep AoMmkeH obecrieunBaTh annapaTHyrO U
0rpaMMHYIO COBMECTHMOCTD C 3IEMEHTHO#H 6a30#, BXxomiieH
cocras Habopa. [[porpaMMHpyeMBli KOHTPOJLTEP AOMKEH
onepxkath ceaytomue HHTepdelics!: LMppPOBbIE H AHATIOrOBbIE
optel — He Meree 50mT, USB, USART, 12C, SPI, ISP,
luetooth, WiFi. [TporpaMMHpyeMbii KOHTPOJUIEP AOKEH
onepxarh HHTEpEHC (1A NOAKIIOYeHHA PHBOIOB U
aTYHKOB POBOTOTEXHHYECKOTO Habopa), pealM30BaHHbIN Ha
ase muHbI RS-485 — He Menee 12mr, [porpaMmupyemsiif
OHTPOJUIEp HOJDKEH COlepiKaTh CHIOBOH MOPT AnA
OJIKTIOYEHHs BHELIHeH HArpy3KH WM MOTOPOB — He MEHee
wT. B coctaB Habopa NOMKEH BXOIHTE MOy /b TEXHHYECKOr0
peHus — He MeHee 1mT. Mo/ty,1b TEXHMYECKOTO 3pEHHA JIOJDKEH|
HecneunBaTh BO3MOXHOCTh KOMMYHHKALIHH ¢ aHAIOTHYHBIMH
OJTy/IIMH [TOCPEACTBOM IIMHBI Ha Ga3e Moc/e10BaTeIbHOTO
epceiica c uenbio JabHEAIIElH nepefain pe3yabTaToB
3MEpEHHH Py NIkl MOAYJIEH Ha yNpaB/sgomee
BMHCITUTENLHOE YCTPOHCTBO, MOJKIIOYEHHOE K JAHHOM IIHHE.
Moy /b TEXHHYECKOTO 3peHHs N0keH ofecneduBaTth
[BO3MOKHOCTE OCYIIECTBIATH HACTPOHKY MOJIyJisi TEXHHYECKOro
BpeHns - HacTPOKyY dKcro3ulMH, Gananca Genoro,
1IBETOPA3HOCTHBIX COCTABIIAIOMINX, II0MAaA! 0GHApYKHBACMOH
06/1acTH H306pakeHus, OKPYIJIOCTH 0OHapyXHBaeMoi 00IacTH
m306paXeHHs, NONOXKeHNe 0GHapyKuBaeMbIX obmacTel
OTHOCHTEJILHO ApYT Apyra. Moly/ib TEXHHYECKOro 3peHHA
nomkeH obecrnedHBaTh BO3MOXKHOCTb HACTPOMKH Ha
oHOBpEMeHHOEe 00HapykeHHe He MeHee 10 pasmuIHbIX
l0IEHOUHBIX 00BEKTOB B CEKTOpe 0030pa, TM60 He MeHee 5
COCTAaBHBIX 00BEKTOB, COCTOALIMX W3 HE MEHEe 3 pas/IMYHbIX
rpaduYecKnX MPUMUTHBOB. MOLYJIb TEXHHYECKOTO 3PEHHA
noymkeH o6naaaTh BcTpoeHHbIME HHTepdeiicamu — USB, UART,
1-wire TTL, I2C, SPI a1 KOMMYHHKaLHH CO BHCIIHUMH
MOIKIIOYaEMBIMH YCTpOHCTBAMH. "

"O6pa3zoBaTenbHbIif HabOp 1OMKEH ObITh MPeAHA3HAYEH 1A
3y4eHHs OCHOB Pa3pabOoTKH MPOrpaMMHPYEMbIX MOZeNIeH
TOHOMHBIX MOOHJIbHBIX po60TOB. B cocTas Habopa AOJKHO
XO/MTh: KOMIUIEKT KOHCTPYKTHBHBIX JIEMEHTOB H3 MIaCTHKA,
HCTPYMEHT AN paboThI C KpeNeKHbIMH KOMMOHEHTAMH,
CepBONPHBOJL C BCTPOEHHOH CHCTEMON yIpaBJIeHNs,

(O6pa3zoBaTeNbHbIA obecrnieynBaromieil 00paTHYO CBA3L MOJIOKEHHIO, CKOPOCTH H
IKOHCTPYKTOP € KOMIUIEKTOM ~ [HarpysKe - He MeHee 4 WT., MyNbT YNPaBIeHUs — HE MCHEe 1T, T 8.00
TATYHKOB maTdaMK KacaHHA — He MeHee | 1T, JaTYMK LBETa — HE MEHEE

1 mT, JATYHK TAKTHIEHO-CEHCOPHBIA CO CBETONHOIHBIM
MOJyJIEM — HE MeHee | WIT., KaMepa ¢ BO3MOXHOCTBIO
0JIHOBPEMEHHOrO ONpeIeNeHHs HECKOIbKHX LIBETOB — HE MEHEE
1 wr., akKyMyssaTopHas Gatapes — He MeHee 1 wt. B cocras
Habopa I0DKEH BXOAUTh POGOTOTEXHHYECKUH KOHTPOJLIEP — HE
enee lmT. PoboToTeXHHUECKHUH KOHTPOJIEP AO/KEH




Ne HaumenoBanue KpaTtkue npamepHbie TeEXHHYECKHE XapaKTEePHCTHKH Eaununa I](
n/n| _ obopynosauus (PBIIO) (PBI1IO) H3MepeHHs iy
o61aaaTh BCTpOEeHHBIM LBETHBIM KK 3KpaHoM H BCTPOEHHBIM
[HHEPLIMOHHBIM JaTYHKOM. Po6OTOTEXHHYECKHH KOHTpPOJLIED
II0/KEH MMETh HE MeHee 12 MopToB U1 MOAKIIOYEHHA
HE[IHHX YCTPOHCTB H MOPT AN YCTAHOBKH KapThl MaMATH. B
ocTtaB Habopa JO/KEH BXOAUTH MPOrPaMMHPYEMBIi
OHTpOJUIEp — He MeHee | mT. [IporpaMMupyeMsiit KOHTpOILIEP
oJbkeH npeicTaBisTh cobol ycTpolicTso, obecneunpaiomee
03MOKHOCTb OCYIIECTBIATL pa3paboTKy MPOrpaMMHOrO KoJa,
CroNb3ys HHCTpyMeHTapHit cpen paspaboTku Arduino IDE.
POrpaMMHpYeMbIi KOHTpOJUIep AOKeH obecneyHBaTh
NMapaTHy0 U MPOrpaMMHYI0 COBMECTHMOCTD € JJIEMEHTHOH
a30#, BXxoadmei B coctas Habopa. [IporpamMmMupyeMbiit
OHTPOJLIEP AOJKEH COJEPIKATh CleAylomune HaTepdelcl:
H(hpoBbIe H aHATIOTOBbIE NMOPTHI — He MeHee 50T, USB,
USART, 12C, SPI, ISP, Bluetooth, WiFi. [IporpaMmmupyeMsii
OHTPOJLIEP AO0JKEH CoJiepKaTh HHTepdeHc Ui MOAKIIIOYeHHS
MPUBOOB ¥ JaTYMKOB POOOTOTEXHHYECKOro Habopa— He MeHee
12 wr."

HaumenoBanne Hanpas/ennsi: ""TexHojornyeckas HanpasjeHnHocTs. BUO"

HaumeHoBaHHE pa3zena:
1 ['TexHonoruyeckas
HanpasieHHocTh. BUO"

[MpeaHasHayeH [UIA OTNIPENEICHNA ONTHYECKOHN IIOTHOCTH,
ICniektpooTOMETp 03 PHLHEHTOB MPOITYCKAaHHA U KOHLEHTPALHA T 1.00
a3Ho000pa3HbIX pacTBOPOB

mT 1.00

A HanHTHYeCKHE BeCh E:IPCIIHGSHa‘IeHH I TOYHBIX HSMCPEI{Hﬁ MaccCel, MO3BOJIAKOT

OHTPOJIMPOBATh M3MEHEHHs MACChl C TOYHOCTRIO 0,1 Mr.
"B coctas BxoaaT; Cencop Tun 1 He Menee | mr.,
lo6ecrneynBaeT BO3MOMXHOCTh PErMCTPAIIMH CUTHaIA
HJIEKTPHYEeCKOH aKTHBHOCTH MBIIIIL (3IEKTPOMHOTPAMMBI,
OMT'). Peructpauus I0/KHA OCYILECTBIAETCA HEHHBA3UBHO,
CYXHMH 3J1eKTpoaMH. BO3MOXKHOCTBIO KpeILIeHHs K pyKe
4eOBEKA, YTO JOJKHO AaBaTh BO3MOXKHOCTh PETHCTPHPOBAT
HeKTPUYECKYIO AKTHBHOCTH MBILIILI B 061aCTH, Ha/l KOTOPOH
pacrionaraercs kperieHue. [1py HanpsKeHHH MBILIIIbI 10JDKHA
6bITH 0OecneueHa BO3MOKHOCTb HaOMOAEHHA TyYHOCTH
curnana (7.e. npucytcteue IMI), npu pacciabieHH# MBIMILbI -
ee orcytcTBre. Cencop Tun 2 He MeHee 1 wT., oGecnevHBaeT
03MOXHOCTb PErMCTPAIMH CUTHANA (JOTOMJIETH3MOTPaMMBI
@I1I") onTHYECKUM ITyTEM, 33 CUET H3MEHEHHA OTPAXKEHHOTO OT)
OBEHOCHBIX COCY/IOB CBETa, 06€M KOTOPbIX H3MEHAETCA 1101
03/1eHCTBHEM My IbCOBOI BOMHBI. CeHCOp N0JIKEH ObITh
GecredeH BO3MOXKHOCTBIO KPETUIEHHA K MOAyIIedKe najibLa
enoseka. Cencop Tun 3 He MeHee | mT., o6ecnednBaeTt mT 9.00
03MOKHOCTh: PETHCTPALHHA CHTHaJ1a 3JICKTpOKapaAHorpaMMal
3KTI') He WHBa3UBHBIM criocobom; peructpaimu I, 11 u I
TBEIEHHI; MOAKITIOYEHUA IEKTPOIOB K CEHCOPY € MOMOIIBIO
OeIMHATE IbHBIX MPOBOAIOB, 060pynoBanHbIX TouchProof
assemamu. Cencop Tum 4 He MeHee | mT. obecreunBaer
03MOMHOCTB: PETMCTPALIMA CHIHAJA KOXKHO-Ta/lbBAHHYEeCKOH
eakuuu (KI'P), perucTpanns KOTOPOro OCyIIECTBIAETCA Ha
OCTOSHHOM TOKE; MOAKITIOUEHHA K Tey YEJ0BEKa C OMOIIBIO
YXHUX 3/EKTPO/I0B, MOAKIIOYEHHE KOTOPBIX K CEHCOPY
ymectsasercs ¢ momomsio TouchProof passemos. Cencop
un 5 He MeHee | wT., 06ecrneyrBaeT BO3IMOKHOCTD!
erUCTPAIIMK CHI'HANA 3JIeKTPUYECKOH aKTHBHOCTH MO3ra (230
MOMOMIBIO CYyXHX HEWHBA3HBHAIX 3JIEKTPOJOB; perHCTPaLHH
JIEKTPHYECKOM aKTHBHOCTH Pa3HbIX 10JieH MO3ra,
OJIK/TIOYEHHS 3JIEKTPOIOB K CEHCOPY € MOMOLIBIO
OeIMHATETLHBIX TPOBOJIOB, 060pyaosaHHbX TouchProof

YueGHO-HCCIeIoBaTeIbCKas
aboparopus GHOCHIHAIOB H
HeHpOTEXHONOTHi
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n/n

HaumenoBanue
obopyanoBaunus (PBI10)

K[JBTKHB NpHMEPHbIE€ TEXHHYECKHE XapaAKTEPHCTHKH
(PBIIO)

HIMEpPEHHHA

HHHLA i.K
Ex 0JIHYEeCTBO

pasbeEMaMi, 3aKpeIUIEHHUA 3JIEKTPOA0OB Ha NMOBEPXHOCTH I'OJIOBBI.
Cencop Tun 6 He MeHee | mmT., oGecneyHBaeT BO3MOXKHOCTD:
[pericTpaLny curHana koneGanus rpynHoi knetku (Cencop
TbIXaHUA); ONPEEICHHA YaCTOThI AbIXaHHA. Y CTPOHCTBO Wi
cOopa JaHHBIX OT CEHCOPOB M Mepelauy Ha NepcoHaIbHbIN
[koMIblOTEp o6ecrneyrBaeT BO3MOXHOCTL COOpa AaHHBIX OT
MOIK/IFOYEHHBIX K HEMY CEHCOPOB M OTIIPABKY IMOJTyYeHHBIX
nanueix Ha TTK. [Monkmouenue ueHTpaibHoro moxys k 1K ¢
momoursio USB-kabens. LleHTpanbHbii MOITY/Ib MMEET HE MEHEE
1 wr, : ranmsBanuueckyto usonamo ot I[1K. LentpanbHeri
MOJIyJIb O0ecTedHBaeT BO3MOKHOCTh OIHOBPEMEHHOTO
MOJK/TIOYEHNS BIUIOTH 110 4 ceHcopoB. Kaxeiii 13 BX010B
[leHTpanbHOro MOy A HMEET rallbBAHHYECKYIO H30JIALNI0
(oBecniedenre MeXKaHATbHOM raTbBAHMYECKOH H30JAIAH).
MoaxmoveHne ceHCopoB K LIeHTpanbHOMY MOIYIIIO
OCYILECTBAETCS C TIOMOILIBIO CTIEHATTH3NPOBAHHBIX Pa3beMOB
tuna LEMO, o6ecne4nBaromux nMpaBHIIbHOCTh MOAKITFOYEHHA
pa3beMa | CHIDKAIOIIHMX PACK CTyd4aliHOro KacaHus pa3beMoB
TOKOMPOBOMAIIMX YacTeld, a Takxke 00ecTeyHBAIOIIMX 3AIMUTY
0T HECAHKLIHOHHPOBAHHOTO MOJIK/IFOYEHHUS K IPOM3BOJIBHBIM
ycrpoiicteam. Moayns «KHonka» He MeHee 1 mT.,
lobecreYrBaeT BO3MOXHOCTh: Pa3METKH PETHCTPHPYEMBIX
CHTHAJIOB M OTMe4aTh He MeHee 3-X Pa3IHYHbIX KaTerOpHH
COCTOAHMI, Y CTPOHCTBO, BXOAMIIEE B COCTaB J1ab0paTopHH,
no/nKkHO ofecrneyrHBaTh BO3MOXKHOCTh PErHCTPALIMH
lapTepHaNnBHOTO AaBIeHHA."

HaumeHoBaHHE

nanpasienns: ""KoMnbloTepHoe H npeseHTauHoHHOoe oGopynosanue"

HanmMeHoBaHME pa3zena:
"KoMIbloTepHOE U
Mmpe3eHTallMOHHOE
lo6opynoBanue”

MHTepaKTHBHBIH KOMIUIEKC C
[BEIYHCIUTEILHEIM GIIOKOM H
MOGHIBHBIM KpErUIeHHEM

"MHTepaKTHBHBIH KOMIUIEKC C BbIYHCIHTENbHBIM GI0KOM H
MOOMJILHBIM KperieHHeM J0JIKeH COOTBETCTBOBATh
lCJIe Ty IOIMM TEXHUYEeCKHM TpeOOBaHHAM: Pasmep IHaroHaiu:
He MeHee 74 moiiMoB; Pa3pemenue 3KpaHa 1o ropH30HTAIH: HE
menee 3000 mukceneii: Paspemenue 3KpaHa 1o BEpTHKaIH: HE
menee 2100 muxceneii; [Tonnepxkka paspemerns 3840x2160
mukceneit (mpu 60 I'n): na; Hanwdane BCTPOEHHOM aKyCTHHECKOH
cuctems!: aa; KonnuecTso Touek kacanus: He Meree 20,
BricoTa cpabaThIBaHHs CEHCOpa OT MOBEPXHOCTH 3KpaHa: He
6onee 3 MILTMMETPOB; BpeMs OTKJIHKa CEHCOpA KaCAHHA: HE
Gonee 10 MunnucekyHT;, BctpoeHnble hyHKUHHA pacrio3HaBaHHA
lo6bekTOB KacaHus: aa; KonudecTo MoaIepKHBaeMbIX
CTHTyCOB OZIHOBPEMEHHO: He MeHee 2, BO3MOXKHOCTh
Hoxkmouenns k cetd Ethernet mpoBoIHEIM crioco6oM: 1a;
Bo3MOKHOCTB moakmoueHns k cetd Ethernet 6ecnipoBoaHbIM
cnioco6oM (Wi-Fi): 1a; Bo3MOXHOCTL HCIIOJIb30BAHHUA JIaJIOHH B
ayecTBe MHCTPYMEHTA CTHpaHuA: na; Hammane

TErpHPOBAHHOIrO AATUHKA OCBELIEHHOCTH IA

TOMaTHYeCKOi KOppeKLHH SPKOCTH nocseTky: Aa; Hamane
YHKIMH GecnpoBo/IHO# nepeiaqn H306paxeHus ¢ yCTPOHCTB
Ha 6aze OC Windows: ma; Hannume dyHkumu 6ecrpoBOIHOM
nepenauy uzobpaxenus ¢ ycrpoiicts Ha 6aze OC MacOS: na;
Hamaue byHKUHH GecripoBoIHOM nepeaady n300pakeHns ¢
ycTpoiicTs Ha 6ase OC iOS: na; Hanwuue dyHKIHH
GecrpoBoIHOM nepenaun W300pakkeHus ¢ yCTPONCTB Ha base
OC Android; na; Bo3mM0XHOCTB YAalI€HHOT0 yNpaBleHHs H
MOHHTOpHHra: ia; Hanuane KpervieHns B KOMIUIEKTE: 113,
Haidue c/ioTa Ha KOpIIyce [AJIs YCTAHOBKH JIOTIONHUTENIEHOTO
BBryECAHTENBHOrO 6210Ka: 13; MaKcHMabHbIH

wT

1.00




Ne HaumenoBanue
n/n| obopynoBanus (PBI1O)

KpaTkue npuMepHbie TeXHHYECKHE XapAKTEPHCTHKH
(PBIIO)

H3IMEpeHHHA

EauHuua EK
0/IHYECTBO

Mo iepKuBaeMbli 00beM OnepaTHBHON NamMATH
IIOTIOTHUTE/ILHOTO BBIYHCITUTENIBHOTO Ooka: He MeHee 8 I'6;
MakcumanbHblit noaaepxuBaeMbli 06beM HaAKOMUTENA
ITOTIOJTHHTEILHOTO BEIYHCITHTEIBHOTO Onoka: He MeHee 128 I'6;
Pa3beM [UA MOAKITIOUEHHA NONOIHHTENBHOIO
BEITHCIHTENLHOTO 6J10Ka ¢ KOHTAKTaMH JJIEKTPOIIHTAHHA
BBIYHCIUTENBHOTO GJI0Ka OT BCTPOEHHOT0 010K MATaHHA
MHTEPAKTHBHOTO KOMIUIEKCA H KOHTAKTaMH UIA TIOJKITIOYEHUA
udpororo Buaeocuryana u USB ia moaxmodeHus ceHcopa
Kacanus: Hamugue; [Ipou3BOAUTEILHOCTE MpOLIECCOpa
TOTIONTHMTENILHOTO BBIYHCIIHTENILHOTO Gl10Ka (3HaueHHe
nokasarens «CPU Mark» no tecty «Desktop CPU Perfomance»
https://www.cpubenchmark.net/desktop.html wim no Tecty
«Laptop & Portable CPU Performance»
https://www.cpubenchmark.net/laptop.html): ne menee 7000
eIMHAL; PaspelieHue Ha BbIXOJE BH/IEOANANTEPa
BRIYMCIIUTENLHOTO GoKa npu paboTe ¢ MHTEPAKTHBHBIM
koMruiekcoM: He meHee 3840 x 2160 mukceneit mpu 60 I'u;
Hannuue y IONOTHATENHHOTO BEIYUCINTENbHOTO 010K
6ecripoBoaHoro Moxyns Wi-Fi ve ninke 802.11a/b/g/n/ac;
aKCHMATbHBIH YPOBEHb IIyMa MpH paboTe J0NOTHHTENLHOTO
BLEIYHCIHTENEHOTO OnoKka: He Gonee 30 nBA; Hanmiue B
OMIUTEKTe MOOHIBHOIO METAJUTHYECKOTO KPEILUIEHHH,
0OecrneyHBaroOmero BO3MOXKHOCTh HarloJIbHOH YCTaHOBKH
ePaKTHBHOTO KOMIUIEKCA, C TEePeIBIKHON KoecHOH 6a3oi Hl
BO3MOXKHOCTBIO (PHKCALIMH KOJIEC JUIA HCKITIOYEHHSA
HEeIPOM3BOJILHOTO JBMKEHHA; [TpexycTanoBieHHas
oriepalHOHHAsA CHCTEMA C rpa)MIeCcKHM M10JIb30BATEIbCKHM
HrepoeiicoM, obecneunBaromas paboTy pacnpOCTPaHEHHBIX
pOpa3zoBaTeNbHEIX W 06IIECHCTEMHBIX MPHIIOKEHHH: HATHIHE;
HKLHMS rpadHuecKkoro KOMMEHTHPOBaHHUA MOBEPX

MHTerpMpoBaHHbIN B NONB30BaTENbCKHI HHTEPhETiC
(hyHKIMOHAN TpocMoTpa M paboTe ¢ (aiiiaMn OCHOBHBIX
opmatos ¢ USB- HakonuTeNieH WK CeTeBOro cepeepa:
Hanuuue; MHTerpupoBanHsle cpeacTsa, obecrneuusaromye
enyomui GpyHKIHOHAN: — CO3/1aHHe MHOTOCTPaHHYHBIX
eOHBIX 3aHATHH C HCTNIOJIb30BAHHEM MEIHAKOHTEHTA
pasn4HbIX HOPMAaTOB, — CO3/1aHHE HAANKCeH H KOMMEHTApHEB
NoBEpX 3aMyLEeHHbIX MPIIOKEHUH, — pacrno3HaBaHHe Guryp u
YKOMHMCHOrO TEKCTA (PyCCKHUi, aHTTHACKHHA A3BIKH), —
HaJIMYHe HHCTPYMEHTOB PHCOBAHWSA FEOMETPHYECKHX QUryp H
uHEi. BeTpoeHHble QYHKIHH: — FEHEPATOp CITy4aiHbIX

Hcesl, — KaJILKYJISTOp, — dKpaHHas KIaBHaTypa, — TaiiMep,
peaakTop MateMaTHIecKHX (opMyJi. DNEKTPOHHbIE
MaTeMaTHYECKHE HHCTPYMEHThI: — LHPKYJb, — YTOJIbHHK, —
uHelika, — TpaHcnopTHp. PexuM «6enolt nockm» ¢
BO3MOXHOCTBIO CO3aHMs 3aMETOK, PHCOBaHUA, paboThl ¢
abnuuamu U rpadukamu: Hanuaue. UMnopt daiinos
popmaros: PDF, PPT, PPTX"

XpaHeHHs HOYTOYKOB

nojuiepykka HOyTOYKOB T1.1; KONMYecTBO HOyTOYKOB: OT 15
ITYK, MOJIepKka HOYTOYKoB I1.1; Hanpskenue nutaHus:
220B\50I 1; [ToTpebnsemas MomHocTh, BT (MakcuMyMm): 2500;

Motpebnsiemslit Tok, A (MakcuMyM): 12; JlnuHa mHypa

DraumaapT Pazmep pabouel obnactu: He Meree 700x1000 Mm T 2.00
TUIT KOPITyCa: METall; BO3MOXKHOCTh 0e30MacHOro 3aliMileHHOro
BAMKOM XpaHEeHHs HOYTOYKOB: HATHYHE; BO3MOIKHOCTh 3apAIKH
HOYTOYKOB: HaJH4Ke, MoIepkKka HoyTOYKoB I.1.; HamHe

Tenexxka ans 3apaiKH U poytepa Wi-Fi crannapra 802.11n win coBpemennee: 1 mr. o 2.00




Ne HaumenoBanue KpaTkue npuMepHble TEXHHYECKHE XapPAKTEPHCTHKH Ennnunua IK
n/n| oGopynoeanus (PBIIO) (PBI1IO) H3MepeHHs e
DJIEKTPONUTAHUA: OT 2,5 MeTpa; 3alluTa OT NepeHanpAKeHu,
[KOPOTKOTO 3aMbIKaHHA: Hanu4uue; Koneca s nepeasHxXeHHs C
TOPMO30M: HalIM4He..
"Tun ycrpoiicTBa: MHorogyHKIHOHAIbHOE YCTPOHCTBO
(M®VY); L{seTHoCcTh NeyaTh: UBeTHaA; PopMarT medvaTH: He
MDY Tun 2 MeHee A4; Tul CKAHHPOBAHHA: MPOTAXKHBI/ TTAHIIETHBIH; T 1.00
IBo3MOKHOCTB CKaHHpPOBaHUA B jopmarTax: He MeHee Ad;
Cnioco6 moakmouenns: LAN, Wi-Fi, USB."
"Tun yctpoitctBa: MHOro()yHKIIMOHAIBHOE YCTPOHCTBO
(M®YV); LiseTHocTE nevats: YyepHo-6enasd; TexHonorud neyars:
hiiektporpadudeckas (asepHas, cBeToauonHas); Gopmar
M@V Tin 1 neyaT: He MeHee A4; THI cCKaHMPOBAHHA: wmT 1.00
MPOTAXKHBIN/MTaHIETHbIH; BO3MOXHOCTL CKAHHPOBAHHA B
ibopmarax: He meHee A4; Crioco6 noakmouenns: LAN, Wi-Fi,
USB"
"Mopm-paktop: HOyTOYK; Pasmep auaronanu: He meHee 15.6
moiiMoB; Paspewenue skpana: Full HD, Quad HD win Ultra
HD; O6uuii 00beM YCTaHOBIECHHOH ONEepaTHBHON MaMATH: He
meHee 8 ['6aiiT; MakcHmanbHbIH 06K MOIepKHBAEMBIT
00beM onepaTHBHON nMamaTH: He MeHee 16 ['Gaiit; O6bem SSD
HakonuTena: He MeHee 240 ['GaiiT; BecripoBoaHas cBass: Wi-Fi;
KoiiaecTBo BCTPOEHHBIX B kopmyc nopro USB: He MeHee 2,
M3 KOTOpbIX He MeHee | gomkHO 6e1Te USB BepcHHu He HHKe
3.0; Paspemenue B36-kamepsl, Mnukcens: He menee 0.3;
BcrpoenHbli MukpodoH; KinaBuarypa ¢ packiaakoi u
Mapkuposkoii knasum QWERTY/MLIYKEH; Moanepxka
crannapros 6ecripoBoaHoii ceazu: 802.11a/b/g/n/ac;
HoyTtbyx [TpoH3BOAMTENLHOCTB MpoLieccopa (3HaueHHe nokasarens «CPU T 30.00
Mark» o Tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ve menee 5000
e iMHnL;; Hanmudaue MaHUMy IsTOpa MbIllb B KOMIUIEKTE: [a;
VcTaHOBJIEHHAA OTepaLMOHHAsA CUCTEMA C rpaduieckum
MONL30BaTEIbCKHM HHTepdeiicoM, cBeleHHs 0 KOTOPOM
KJTIOYEHBI B €IMHbIH PEecTp POCCHICKHX MPOrpaMM Ul
NIEKTPOHHBIX BHIYUCIMTEIIbHBIX MAIIHH | 023 NaHHBIX;
CTaHOB/IEHHBI} MakeT 0()MCHOro MPOrpaMMHOro obecredeHns,
OBMECTHMOTO ¢ YCTAHOBJIEHHOMH ONepallHOHHON CHCTEMOH,
BeIeHHA 0 KOTOPOM BKJTIOYEHbI B €/IHHbIH PEECTP POCCHHCKHX
OrpaMM JUIA 3I€KTPOHHBIX BBIYHCIIHTENEHBIX MAlIMH H 623
AHHBIX."
HaumenoBanue Hanpas.ienns: "OGopya0BaHHe A1l 1ONOJHHTEILHbIX HANpAB/IeHHHA'"
HanmeHoBaHHe pasjena:
"XAWTEK"

Den: paGouas temneparypa, °C: ot 100 10 480, nasnbHUK:
pabouas Temneparypa, °C: ot 200 a0 480 MomHocTs

RGN GRS nasnbHMKa: He meHee S0 Bt, KepaMuueckuil Harpesareb: tr =
HATHYHE
IMnacTUK s 34 ne4atd Tun nnactuka: PLA, TonmuHa HUTH: He MeHee 1,75 MM mT 40.00
Tun npunrepa: FDM, FFF, matepuan (ocHoBHOH): PLA,
KOJIMYECTBO Me4YaTatolnX TOJIOBOK: HE MEHEE 2, paﬁoquﬁ CTOJI:
8 1 nprHTep yueGHBI c mogorpesoM, pabouas oﬁnam‘(XYZ): ot 180x180x180 MM, i 1.00
MaKcHMaJIbHas CKOpOCTh MedaTH: He MeHee 150 Mm/cex,
HHAMAJIbHAA TOJIIMHA CJios: He Gonee 20 MKM, 3aKpHITBINA
oprnyc: HaJlHYHe, OXJIAXICHHE 30HbI NeYaTH: HaTHIne
ueOHas MOy IbHas CTAHLMA NO/DKHA 00ece uBaTh
IMHOrodyHKLHOHAIBEHAA 03MOXHOCTh H3y4EHHA He MEHEE TPeX TEXHOJIOTHi
CTaHLMs 1718 MEXaHHYECKOH oM3BOACTBa H3enuii u 00paboTKH MaTEPHATIOB, @ TAKKE % 3.00
o6paboTku OTOTHIMPOBaHHA M3/ieNHit. YueOHas MOdy/IbHasA CTAHLAA '
POTOTHITHPOBAHHA OJDKHA MMETh CNIeIyIOMINii COCTaB M XapaKTepHUCTHKH!

aTepuasl KOHCTPYKUMHU: amoMuHHi KonnuecTBo




Ne HaumenoBaHnue KpaTkue npuMepHbIe TEXHHYECKHE XapaAKTEePHCTHKH Enunnna |K ol
n/n| _oBopynosanus (PBIIO) (PBIIO) navepenns| 1 1CCTB
Hanpap/IAloIHX: He MeHee 4 mT. Habop unTepodeiicos: -
Ethernet, He Menee 1 wT. - USB, He MeHee 2 T, - MicroSD:
HanHaue. - Moayns GecripoBozaHoli cesazn Wi-Fi: Hanuune.
[Tanenb ynpaBlieHHs ¢ 3KpaHOM: Hanu4ue Tun ynpaBneHus
pKpaHa: ceHcopHoe Tun 3xkpana: LCD-nanens L{setHoCTS
DKpaHa: LIBeTHOH J{HaroHasnb 3KpaHa: He MeHee 3,5 moliMa
[Tnatdopma nomorpesaemasn: Hanuaue [lnardopma ans 3D-
mevaTH MarHuTHas rubkas: Hamaaue COBMECTAMOCTh
mnatdopmsl wia 3D-neuary ¢ miatgopMoit nogorpeBaeMoii:
Hanmune CMeHHbIH Moaynb 3D-neqaTu: Hanmuue TexHonorus
3D-nevatn: FDM nnu FFF Jluametp comna: He MeHee 0,4 MM
MaxcumansHas TeMnepaTypa Harpepa comna: He Meree 250 °C
MakcuManbHas TeMIepaTypa Harpesa roaorpeBaeMo
raTdopMel: He MeHee 80 °C MuHHMaNbHAsA TOJIHHA CJIOA: He
Gonee 50 Mmxm MakcumanbHas ToNMIKHHA cnos: He Menee 300
mkM Ckopocts 3D-neuatu: He Menee 100 Mm/c MakcHManbHbli
pasMep M3roTaBiIHBaeMoi Momenu: He MeHee 200x210x200 MM
[TonnepkuBaemslie Matepuansl uia 3D-nevatu: PLA-, PETG-,
TPU-, ABS-, PC-, Flex-nnactuk J[HamMeTp HUTH IUJ1acTHKA: He
Gonee 1,75 mm Cencop o6HapyxeHHA HHTH MJIaCTHKA: HAIHYHe
DyHKIMA aBTOMaTHIECKOH KannOpoBku: Hammune CMeHHBIH
nasepHbI MOYJIb: HATHYHe MoIHOCTh Nasepa: He MeHee 1,6
BT @yHKILMA N1a3epHOr0O rpaBUPOBaHNsA: HaMTHIHe DyHKIHS
[nazepHoit pesku: Hanuuue Pa3mepsl paGouei obnacTu: He MeHee
200x200 MM ITomnepkuBacMble MaTepUHaisl: Oymara, KapToH,
epeBo, IIACTHK, Koxka CMeHHBIH MOy (pe3epoBaHus C
UITY: Hanuuue MakcuManbHas CKOpOCTh BpallleHHs IIMTHHIEIA:
He MeHee 8000 06/MuH MakcHMaIbHBIH JHAMETp 3aKHMa
naTpoHa: He MeHee 4 MM @pesa: HaTHuHe QyHKIHA
MI0CKOCTHOTO M 00beMHOTO (ppe3epoBaHusA: HATHIHE
[MoanepkuBaeMble MaTEpHANTBI: IEPEBO, TEKCTOIHT, IUTACTHK
Kokyx 3ammtHbli: Hanuaue Ouku 3amuTHble ¢ Y O-QHIbTpoM:
HanU4YMe AjanTep MATaHuA: HanmaMe KoMIekT 3anacHBIX
YHKLHOHAJIbHBIX 3JIEMEHTOB: HAIHYHE

HanmeHoBaHWe pasjena;
"DneKkTposHepreTHra”

HauMeHnoBaHuHe pasiena:
"TEO-ADPO"

UlasepHslit najlbHOMEp JUIA H3MEPEHHA PAacCTOAHHHA U1

co3ganua TouHbIX 3D-Mozeneli moMemeHuii 1 Ipyrux 00beKToB i 200

JlaszepHblii JaIbHOMED

BepkanbHblif portoanmapar +  [Doroanmapar LA ChEMKH ChepHIECKHX MaHOPaM, Ha3eMHOM

T 1.00
oOBEKTHB boTorpaMMeTpHK U NpeAMETHOH ChEMKH

"®opMm-bakTop: ycTpoHcTBO HIIH Habop 1 cOOpKH, KaHan
CBSA3H YIpaBJICHHs CHCTEMOM: HATHYHE, KOJUIEKTOPHEIE
IMOTOpBI: HAIMYKE, MOJETHBIH KOHTPOJUIEP C BO3MOXKHOCTBIO
MpOrpaMMHPOBAHHA: HAHYKE, NOLAEPIKKA ONTHIECKON
CHCTEMbl HABMTALIMH B TIOMEILEHAHN: Hanu4yue, Moaynb Wi-Fi
[BHIEOKaMepbl: HATMYKE, KaMepa ONTHYECKOro NoTOKa:
HaHuKe, nepesapskaeMas akKyMynAaTopHas Gatapes
HaJIH4YHe, NporpaMMHOE NPHIIOKEHHE UIA MPOrpaMMHpPOBaHHA
[d yripaB/ieHus, B TOM 9HCHe I8 cMapTGoHOB, (yHKIMSA
MpOorpaMMHpOBAHHA HECKOJIBKHX JIETAIIHX pOﬁOTDB Ha 0OOHOM
ycTpoiicTee: HanMuHe MaTpH4HBIH HHIUKATOP C MOMYJIEM
TaTYHKA PACCTOAHMA C KPaCHBIMH W CHHAMH cBeToIHoIaMH 8x8
— | mT. MHKpOKOHTpOILIEp: IBYXbAIEPHBIA ¢ OTKPHITHIM
koxom Pacuimpenue: 14-koHTakTHBIH nopT pacmmpenus (12C,
UART, SPI, GPIO, PWM, ucto4Huk nutaHuA) Macca He Oonee
90 rp MakcHMaIBHOE M0JIETHOE BpeMs: He MeHee 13 MuHyT"

'VueOHan neraromas
po0oTOTeXHHYECKas CHCTEMA C
ICV kamepoit

T 8.00

UTrobuTenbckas MoOHIbHAA "JTio6uTensckas MOOUNBbHAA BO3OYIIHAA CHCTEMA JUTA
[BO3IyLIHAA CHCTEMA C mpoBeaeHHs a3poOTOCHEMKH MECTHOCTH M OTJENBHBIX

T 1.00




Ne HaumeHoBanue
n/n| ob6opynoanus (PBITIO)

KpaTche NnpuMepHbIie TEXHHYECKHE XapaAKTEPHCTHKH
(PBIIO)

Enunnua I](
0/1HYeCcTBO
H3MepeHHs

[BO3MOM¥HOCTBH) BH3YAaJIbHOI'O
YITpaBJE€HHA OT NEPBOro JULA

o6bexToB opM-pakTop: ycTpoiicTBo MM Habop 115 cOOpKH,
[KaHaJI CBSA3HM YTIPABJIEHHA CHCTEMOIi: HAIMIHE, MaKCHMalbHas
ManbHOCTH Nepeaavyy JaHHBIX: He MeHee 2 KM,
6eCKOJLIIEKTOPHbIE MOTOPbI: HAJTHYHE, MOJETHbIH KOHTPOJLIED:
HaJIA9He, MOJIePHKKa ONTHYECKOH CHCTEeMBl HABHTALIMH B
MOMEILeHHH: HaTHYHe, MOIYb (hOTO/BHIEOKaMephI
paspemeHneM He MeHee 4K: Hanuuue, MOy Jib HABUIaLHH
GPS/TJIOHACC: Hanuuue, MyTbT YNpaBICHAA: HAJTHIHE,
lakkymynsaTopHas 6atapes ¢ 3apAIHBIM YCTPOHCTBOM - HATHYHE
MpOrpaMMHOE NMPHJIOXKEHUE 1714 MPOrPaMMHUPOBAHUA U
yIpaBJIeHus, B TOM YHcle JUis cMapTdoHOB: HanHdne Makc.
paccTosHKe moneTa He MeHee 18 kM EmxocTh
jakKymynaTopa He menee 3500 MAu  Macca He Gonee 570 r'"

4 HaumeHoBaHHe pasaena:
IIHAHO"




