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IIPABUTEJIBCTBO KYPTAHCKOM OBJIACTH

AEINAPTAMEHT OBPA3OBAHUS U HAYKU KYPTAHCKOM OBJIACTH

INPUKA3

w0 OF 2028 w_ F5G
r. Kyprau

O BHeceHUM u3MeHeHus1 B npukas [lenaptameHTa o6pa3oBaHus u Hayku KypraHckoii
o6rniacTtu ot 9 cheBpansa 2022 r. Ne 122 «O6 yTBepXaAeHMU NepeyHs obopypoBaHus,
pacxoAHLIX MaTepuarnoB, cpeAcTB 06y4YeHUs U BOCNUTaHUs (MHGPaCTPYKTYPHOrO
nucTta) Ans co3faHusa U hyHKLIMOHMPOBAHUS LIEHTPOB 06pPa30BaHUs eCTECTBEHHO-
Hay4YHOW U TeXHONOrMYeckon HanpaBneHHocTel «Touka pocTay, pacroNoXeHHbIX B

CeNlbCKOW MeCTHOCTU U Manbix ropoaax KypraHckoi o6nactu»

B Lensx yTouHeHUs copepxkaHus NMpaBoBOro akta [lenaprameHTa oGpasoBaHust u
Hayku KypraHckoi obnactu MPUKASBIBAIO:

1. B HecTu B npukas [lenaptameHTa oGpa3oBaHus u Hayku KypraHckol obrnacTu ot
9 despana 2022 r. Ne 122 «O6 yTBepaeHUM MepeyHs oBOpPYAOBAHUS, PACXOAHbIX
MaTepnanos, cpefcTB OOy4YeHUs W BOCMUTAHMA (MHMPACTPYKTYPHOrO nMcTa) Ans
CO3AaHNS U (DYHKUMOHUPOBAHMSA LEHTPOB 0OpasoBaHUsi €CTECTBEHHO-HAY4YHON U
TEXHOINOrM4eckon HanpasrneHHocTelr «Toyka pocTa», pPacronoXeHHbIX B CENbCKOM
MECTHOCTU 1 ManbIx ropogax KypraHckol obnactuy criegytollee nsMeHeHue:

npunoxexne 1 M3NOXUTb B PEAaKUMM COIMACHO MPUMOXEHUIO K HacTOsLLEeMy
npukasy.

2. KoHTporb 3a UCMONMHEHWEM NpuUKasa OCTaBmso 3a COBOI.

lNepBbIi 3amMecTUTENb AUPEKTOpa
[lenapTtameHTa oOpa3oBaHMs U HayKu

KypraHckoi obnactu W.B. AHapeityeHko

KysesanoBa VpuHa BnagumupoeHa
(3522) 46-18-42



[NpunoxeHne k npukasy JenaprameHTa
obpaszoBaHus U HayKu KypraHckoli obnactu
T X0 OF . 20k No  FHYG

«O BHECeHUM U3MEeHEeHUs B Npukas
HenaprameHTa obpasoBaHus U HayKu
KypraHckoi obnacTtu ot 9 despans 2022 .
Ne 122 «O6 yTBepAeHUM nepeyHs
obopynoBaHus, pacxoaHbIX MaTepuarnos,
cpeacts obyyeHusi u BOCNUTaHUS
(MHMPaCTPYKTYPHOIO NUCTa) AN CO3AaHUNA U
(PYHKLUMOHMPOBaHUS LLeHTpoB 06pa3oBaHms
€CTECTBEHHO-Hay4YHOWN 1 TEXHOMOMMYECKOA
HanpaeneHHocTen «Tovka pocTay,
pacnonoXeHHkIX B CENbCKOW MECTHOCTM U
Marnblx ropofax KypraHckon obnactuy»

«lpunoxeHve 1 k npukasy JenaprameHTa
obpasoBaHusi u Hayku KypraHckoii obnacTu
ot 9 cbespans 2022 roga Ne 122
«O0 yTBepxaeHUn nepeyHs obopynoBaHus,
pacxofHbIX MaTepuarnos, CPeAcTB 0ByYeHus 1
BOCMUTaHUA (MHPACTPYKTYPHOIO NncTa) Ans
CO34aHusA U PYHKLIMOHUPOBaHUS LIEHTPOB
06pasoBaHNs ECTECTBEHHO-HAYYHOIA 1
TEXHONMOrM4yeckon HanpasneHHocTen « Toyka
pOCTay, pacrnonoXeHHbIX B CEMbCKOM
MECTHOCTU 1 ManbIx ropogax KypraHckoi

obnacTtu»

NHdpacTpyKkTypHbIK nucT

Ne HavmeHoBaHue
n/njo6opynosanusa (PBIMO)

KpaTKI/Ie NnpUMepHble TEXHUYECKUE XapaKTepUCTUKKn
(PBrO)

EavHun-

usmepe-

ua

HUA

Konu-
4YecTBO

HaumeHoBaHue HanpaBnexus: «BasoBas (o6s3aTenbHas 4acTb)»

HaumeHoBa

HWe pasgena. ((ECTeCTBeHHOHay‘-IHaﬂ HanpaBleHHOCTb

»

1. HudbpoBas
nabopatopus no

pusnke (yuyeHunyeckas)

BecnposofHoi MynbTuaaTuuK no dusmke ¢ 6-10
BCTPOEHHbIMU AaTdmkamu: Lindposoit gatumk
TEMNepaTypbl C AMana3oHOM U3MEPEHUS HE YXKe YeM
o1 -20 go 120 C Lindposoit AaTunk aBContoTHOro
NaBfeHNs ¢ Anana3oHOM U3MEPEHMSA He yxe Yyem oT 0
10 500 klMa [JaT4ymk MarHUTHOro Noss ¢ AnanasoHoM
M3MepeHus He yxe 4yem ot -80 go 80 mTn Jatumk
HanpspKeHUs C AuanasoHamm USMEpPEHUS He yXKe YeM
OT -2 fo +2B ; ot -5 go +5B; o7 -10 go +10B; ot -15 o
+15B [laTunk Toka He yxe Yem oT -1 go +1A [atumk
AKCENEepPOMETP C NoKasaTENsAMN He MEHee YeM: £2 g;
+4 g; #8 g OTgenbHble ycTpoitctea: USB
ocuunnorpad He MeHee 2 kaHana, +/-10 B
Akceccyapbl: Kabenb USB coeauHuTenbHbIN
3apsagHoe ycTpolicTeo ¢ kabenem miniUSB USB
Anantep Bluetooth 4.1 Low Energy KoHcTpykTop ans
MpoBeAeHUs IKCnepumMeHToB KpaTkoe pykoBoACTBO no

SKcnIyaTaumm Lmdposoii nabopaTtopuu MporpammHoe

T

45.00




HaunmeHoBaHue
obopyaoaHus (PBIMO)

KpaTkme NPpUMeEpPHble TEXHUYECKNE XapaKTepUucTukmn
(PBIO)

EpuHu-
ua
namepe-

HUS -

Konu-
YecTBO

oGecneyeHne MeToanyeckve pekomeraaumm (40
paboT) Hanuune pycckossbIMHOro canta nogaepKku
Hannuue Bugeoponvkos.

. Lincbposas
InaBGopaTopusi Mo XMmMum
(yyeHunyeckasn)

BecnpoBoHOi MynbTUAATYMK MO XUMUM C 3-MS
BCTPOEHHbIMW faTymkamu: Jatyuk pH ¢ guanasoHom
M3mMepeHusi He yxxe yem ot 0 go 14 pH Oatuuk
RMEKTPOMNPOBOAMMOCTU C AnanasoHamMu USMEPEHUs He
y>xe yem ot 0 go 200 MkCwm; oT 0 fo 2000 MKCwMm; oT 0
10 20000 MkCm [JaTumk TemnepaTypbl ¢ AManasoHoM
n3MepeHns He yxe dyem ot -20 go +140C OTaenbHble
AaTumkn: JaTtynk onTUYecKol NNoTHOCTU 525 HM
Akceccyapbl: Kabenb USB coeguHUTENbHbIi
3apsaHoe ycTpolicTBO ¢ kabenem miniUSB USB
ApanTep Bluetooth 4.1 Low Energy KpaTkoe
PYKOBOZACTBO MO 3KCnyaTauuu L posoii
nabopatopun HaGop nabopaTopHoi ocHacTKu
MNporpammHoe obecneyeHne MeTtoguyeckue
pekoMmeHgaummn He meHee 40 paboTt Hanuune
PYCCKOsAI3bIYHOrO carTa nogaepxku Hanvyve
BUAEOPONUKOB.

T

45.00

. Uudbpoeas
inaboparopus no
Guonorun
(y4yeHu4yeckas)

BecnposofHoii MynbTUaaTUMK No Gronorum ¢ 5-10
BCTPOEHHbIMU faTymKkamMu: [JaTunk BNaXKHOCTH C
iananasoHom namepenms 0...100% Jdatunk
OCBELLEHHOCTU C f1ana3oHOM U3MEPEHUS HE YXKe YeM
ot 0 go 180000 nk Jatuuk pH ¢ gruanazoHom
n3mepeHus He yxxe 4yem ot 0 go 14 pH OaTtumk
TeMnepaTtypbl C AManasoHoOM U3MEPEHUS HE YXKe YeM
oT -20 fo +140C [Jatynk TeMnepaTypbi OKpyxatoLLeit
cpefbl C AMana3oHOM U3MEPEHUS He yxxe Yem oT -20
no +40 Axceccyapbl: 3apsgHoe YCTPOCTBO ¢
kabenem miniUSB USB ApanTep Bluetooth 4.1 Low
Energy KpaTkoe pykoBOACTBO Mo aKcnnyaTaLmm
LmdpoBoi naGopatopuu Lindposas Bugeokamepa ¢
METanMMYeckMM LUITaTUBOM, paspeLleHue He MeHee
0,3 Mnukc MporpammHoe o6ecneyerne MeToguueckue
pekoMmeHAaLumm He meHee 30 paboT Ynakoska
Hanuune pycckosisbluHoro caiita nogaepxkv, Hanuuue
BUAEOPOINKOB.

T

45.00

HaumeH

oBaHue pasfena: «KomnbloTepHoe o6opyaoBaHue»

. M®Y (npuHTep, ckaHep,
Konmp)

un ycTpoiicTea: MHorodyHKLMOHanbHoe yCTPoNcTBO
(M®Y); LiseTHocTb neyaTh: YepHo-6enasi; TexHonorus
neyaTu: anekTporpaduyeckas (nasepHas,
cBeToauoaHas), dopmat neyaTu: He MeHee A4: Tun
CKaHMPOBaHWA: MPOTKHBIA/NNAHLIETHBINA;
BosmoxHoCTb ckaHVpoBaHWs B hopmaTax; He MeHee
A4, Cnocob nogkntoyeHusi: LAN, Wi-Fi, USB

wT

15.00

. [HoyT6yk

dopm-thakTop: HoyTOYK; Pasmep guaroHanu: He
MeHee 15.6 aloiimos; Paspeluenue skpaHa: Full HD,
Quad HD vnu Ultra HD; O6Lwuit 06bem
YCTaHOBMEHHOI onepaTUBHOM NaMATU: HEe MeHee 8
6anT, MakcymanbHbIi 06LMi noaaepKUBaEMbI
o0bem onepaTuBHOW NamsATU: He MeHee 16 MGaiT;
O6bem SSD HakonuTtensi: He meHee 240 [GaiT;
BecnposoaHas caasb: Wi-Fi; KonuuecTtso BCTPoeHHBIX
B kopnyc nopTtoB USB: He MeHee 2, U3 KOTOpbIX He

MeHee 1 gormkHo 6biTb USB Bepcum He Huke 3.0;

wT

43.00




Ne
n/n

HanmeHosaHue
obopynosaHusi (PBI1O)

KpaTkue npumepHsle TexHnyeckue XapaKTepucTuku
(PBIMO)

EovnHun-

ua

nsmepe-

HUA

Konu-
4ECTBO

PaspeLieHne Ba6-kamepbl, Mvkcens: He MeHee 0.3;
BcTpoerHbii MukpodoH: KnasuaTypa c packnagkoii u
MapKupoBKoi knasnw QWERTY/ULIYKEH:
Mopnepxka craHaapTos 6ecnpoBoaHoi cBA3M:
802.11a/b/g/n/ac; MponsBoguTenbHOCTS npotieccopa
(3HayeHue nokasatens «CPU Mark» no TecTy «Laptop
& Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He MeHee
5000 eguHuL; Hannuue MaHUNynATOpa MblLb B
KOMMNekTe: fa; YcTaHoBNeHHas onepaLyoHHas
CUCTEMA C rpaPuyecKUM Nosb30BaTENbCKUM
MHTepdeiicom, ceeneHs o KOTOPOM BKIHOYEHbI B
€AVHbBIN PEeCTp POCCUNCKMX nporpamm ans
SNEKTPOHHBIX BbIYMCIIMTENbHBIX MaLUVH 1 633 AaHHbIX;
Y CTaHOBMEHHbIN NakeT 0thUCHOro nporpammHoro
obecrneveHus, CoBMeCTUMOro ¢ yCTaHOBEHHOMN
OrNepaLMoHHO CUCTEMON, CBeAEHMS O KoTopom
BKIMO4EHbI B €UHbIN peecTp poccuitckux nporpamm
1A SNEKTPOHHBIX BbIYMCIUTENBHBIX MALIMH 1 633
\AaHHbIX

HaumeHoBaH

“e HanpaBneHua: «lononuutensHoe o6opyaoBanm

HaumeHor

aHue pasgena: ((TeXHOJ'lOl'VNeCKaFI HanpaBneHHOCTb»

. [O6pasoBaTenbHbIi

Habop Ansa uayyeHus
MHOFOKOMMOHEHTHBIX
POo60TOTEXHUYECKUX
cUCTEM U
MaHUNYNALMOHHBIX
po6oToB

O6pasoBaTtenbHbii Habop JomkeH BbiTh
NPEAHA3HaYueH ANs U3yYeHUs1 pOBOTOTEXHUYECKUX
TEXHONIOrMI1, OCHOB MHHOPMALIMOHHBIX TEXHOMOMMIA 1
TEXHOMOr M NPOMBILLIEHHOM aBToMaTusaLmK, a Takke
TEXHONOrMi MPOTOTUNMPOBAHNSA U aAAUTUBHOIO
NPOU3BOACTBA. B cocTtas HaGopa AomKHbI BXOAUTS
KOMMnekTylowme 1 yetpoiictea, obnapatowyme
KOHCTPYKTUBHOW, annapaTHOM 1 NporpamMmHoif
COBMECTUMOCTbIO Apyr ¢ ApyroM. 1) Komnnekr
KOHCTPYKTUBHbIX 3NIEMEHTOB 13 MeTanma v NnacTuka
ANA cOOPKN Mofeneil MaHUNYASILYOHHBIX po6oToB ¢
YTIIOBOW KMHEMATMKOWN, nrockonaparnnenbHon
KWHemaTukon, Delta-knHemaTukoli. 2)
WNHTennekTyanbHbIi CEPBOMOAYIb C UHTErPUPOBAHHOM
CUCTEMOA ynpaBreHust - He MeHee 7LT. Cepsomogyrnb
AOIDKEH 0BrafaTe UHTErpUPOBaHHOM CUCTEMON
ynpaeneHusi, obecneyunsatoLein obpaTHylo cBA3b UMK
KOHTPOMNbL NapameTpoB - nonoxeHe Bana, cKOPocTb
BpaLlieHns, Harpyska npuBofa, a Take
obecneynBaroLLei BO3MOXHOCTb rnocrenoBaTenbHOro
MOAKMOYEHNA ApYr C APYroM U yripaBneHus
CEPBOMOZAYNAMU MO MocriefoBaTensHOMy
MoNyAyNiIeKCHOMY aCMHXPOHHOMY WHTepdelicy. 3)
Po6oToTexHunyeckuit KOHTponnep, NpeacTaBnsoLLmii
coBoii MoaynbHoe yCTpoiicTBo, BKMtovaroLee B ceby
OAHONNATHbIA MUKPOKOMILIOTEP AMS BbINONHEHNS
CIMOXHBIX BbIYMCMUTENbHBIX Onepawumii,
nepudepuiiHeIii KOHTpoNNep Ans yrnpasneHus
BHELLHUMW yCTpOACTBaMM 1 NNaTy pacLUMpeHus ans
MOAKMIOYEHUA BHELLHMX yCTpoiicTe. Mogynu
poGoToTEXHUYECKOro KOHTponnepa fomkHel o6rnagaTts
OHOBPEMEHHOW KOHCTPYKTUBHOIA, annapaTHoii 1
NPOrpaMMHOI COBMECTUMOCTbLIO APYr ¢ apyrom.

Po6oTtoTtexHuyeckuii KOHTpoOnep AomKkeH

T

15.00




EnuvHn-

Ne HanmeHoBaHve | KpaTkue npumepHbie TexHuueckue XapaKTepuUCTUKN ua |Konu-
n/moGopynosaHus (PBMO) (PBIMO) n3mMepe-luecTso
HUsi

YAOBIIETBOPATL TEXHUYECKUM XapaKTEPUCTUKAM: KO-
BO AAEp BCTPOEHHOrO MUKPOKOMMbIOTEPA - He MeHee
4, TakTOBas YyacToTa AApa - He meHee 1,2 T, 06bem
O3Y - He MeHee 512 M6, Hanuume WHTepdelicos -
SPI, 12C, 1-wire TTL, UART, PWM, LMdpoBble - He
MeHee 16 LT 1 aHanoroeble MopThl - He MeHee 8 T
ANA NOAKMIOYEHNA BHELUHUX YCTPOMCTB, BCTPOEHHbI
MUKPOGOH, a Tarke WIFi unu Bluetooth ans
KOMMYHWKaLIMM CO BHELLHUMM YCTpOCTBaMU.
Po6oToTexHunyeckuin KOHTponnep AomkeH
obecreynBaTh BOSMOXHOCTb nporpaMmMmpoBaHus ¢
" nomoLLbio CPEACTB sizblkoB C/C++, Python n ceo6ogHo
pacnpocTpaHsemon cpeapl Arduino IDE, a Take
YNpaBneHns MoaensmMm po6oTOTEXHUYECKUX CUCTEM C
MOMOLLbio cpeabl ROS. 4) Mporpammupyembiii
KOHTponnep - He MeHee 1wrt. MporpamMmupyemsiii
KOHTpONNEep AOMKEH NpeacTaBnaTb co6oi
BbIYMCIIMTENbHBIA MOAY b, 06GnaaatoLwmm LuuncbpoBbIMU
MOpTamu - He MeHee 8 LUT 1 aHaroroBLIMM NOPTaMM -
He MeHee 16 LT, MHTepdelicamu UART, I2C,SPI, TTL,
a TaKke moaynem 6ecnpoBoaHOlM CBS3M TUNa
Bluetooth unu WiFi gnsi Co34aHus annapaTHo-
NPOrPaMMHbBIX peLIeHunii n """'yMHbIx/cmapT"™""-
YCTPOVICTB ANs paspaboTki peLueHuii ""UHTepHeT
BeLeid™"". 5) Mnara paclumpeHus nporpamMmmupyemMoro
KOHTpornrepa — He meHee 1wrT. MnaTa paclwvpeHus
AlorkHa obecrieumBaTh BO3MOXHOCTbL NOAKMIOYEHVS
YHMBEPCANbHOro BbIMMCIMTENBHOTO MOAYIIS K CeTy
NMocpencTBoM UHTepdeiica Ethernet. MnaTa
Paclluperuns fonxHa obnaaare noptamm BBOaa-
BbiBOAA ANs NOAKIIOYEHNS LMAPOBLIX Y aHAMNOroBbIX
YCTPONCTB — He MeHee 40 WIT, nHTepdeinc SPI u
BOSMOXHOCTbIO MOAKMIOYEHUS BHELLHEN KapTbl
namsTu. 6) Moaynb TexHu4Yeckoro 3peHus,
NpeAcTaBnsAoLWniA coboii yCTpocTBO Ha Gase
BBIYMCIIMTENEHOrO MUKPOKOHTPOepa u
MHTErppoBaHHON kaMepsl, obecneunsatoLee
pacnosHaBaHve NpoCcTenLnX N306pakeHui Ha
MO/Zyne 3a C4eT COBCTBEHHbIX BbIYUCITUTEMBHbIX
BO3MOXHOCTEN - He MeHee 1LuT; Mopynb
TEXHUYECKOro 3peHus fomkeH obecneynsaThb
BO3MOXXHOCTb KOMMYHUKaLMX C aHaNOrMYHbLIMU
MOAYNAMU NOCPEACTBOM LUMHBLI Ha Base
MOCNEAO0BAaTENbHOIO UHTEPeiica ¢ Lenbio
farnbHeiLlen nepeaayn pesynbTaTos n3MepeHuii
rpynnbi Mogynei Ha ynpaBnsitoLiee BbIYUCIUTENbHOE
YCTPOWCTBO, NOAKMIOYEHHOE K AaHHoN wnHe. Mogyns
TEXHUYECKOro 3peHns fomkeH obecrneynsaTth
BO3MOXHOCTb OCYLLIECTBAATH HacTpoiky moayns
TEXHN4ECKOro 3peHIst - HaCTPOIiKY aKCMo3ULMY,
GanaHca 6enoro, LBETOPA3HOCTHBIX COCTaBrAOLNX,
nnowanu obHapyxuBaemoii o6rnactu nsobpaxeHus,
OKPYrrocTh o6Hapy»xusaemoit o6racTu n3obpaxeHus,
nosioxxeHue obHapyxuBaembix o6racTeii
OTHOCUTEnbHO Apyr Apyra. Moaynb TexHuyeckoro
SPeHnA formkeH obecneynBaTb BO3MOXHOCTb




Ne HaumeHoBaHue

n/njo6opynosanus (PBIMO)|

KpaTkue npumepHble TeXHUYECKMe XxapaKTepUcTMKM
(PBIO)

EnonHu-
ua |Konu-
nsMepe-4ecTBo
HUs

HaCTPOVKM Ha 0AHOBPEMEHHOE OBHapyKeHUe He
MeHee 10 pasnuuHbIX OAMHOYHbLIX OGBLEKTOB B cekTope
0630pa, NMbo He MeHee 5 cocTaBHbIX 00bekToB,
COCTOALLMX U3 He MeHee 3 pasnunyHbIX rpaduyecKnx
NPMMUTUBOB. MoAyrb TEXHNYECKOTO 3PEHUS AOITKEH
obnanaTb BCTPOEHHbIMU UHTepdeiicamn — USB,
UART, 1-wire TTL, I12C, SPI gns KOMMYHMKaLUK co
BHELHMMM NoAKIoYaeMbIMU yCTpoicTBaMu. 7) B
cocTaB Habopa A0mKHbI BXOAUTb LidpoBble
MHOPMALIOHHO-CEHCOPHbIE MOAY K,
npeacraensolmne cobon ycTpolictea Ha 6aze
NporpaMmMmnpyeMoro KoHTpornepa v UsMepuUTerbHoro
oremeHTa. Lincposoit Moaynb gonxeH obrnagath
BCTPOEHHbIM MUKPOKOHTPOIIIEPOM (TAKTOBas YacToTa
- He MeHee 16 MI'L, WnHa faHHbIX — He MeHee 8
K6aiiT), nHTepdeiicamn Ana NoaKNHOYEHUS K BHELLHAM
ycTporcTBam: LndpoBble U aHarorosbIe NopThl, 1-wire
TTL, pasbem Tna RJ. Ludposoii Moaynb pomkeH
oGecrneynBaTbh BOSMOXHOCTb KOMMYHUKALIAN C
aHaNnorM4yHbIMKU MOAYNAMU NMOCPEACTBOM LLMHBI HA
Ga3e nocrnefosaTenbHOro UHTEpdelica ¢ Lienbko
AarnbHenLen nepeaaym pesynbTaTos U3MepeHuit
rpynnbl MOAYen Ha ynpaBnsALLee BblYMCIUTeNbHoe
YCTPOMCTBO, NOAKIIOHYEHHOE K AaHHOM WKHe. B cocTas
Habopa AOMKHO BXOAUTL: LidbpOBOIA Moay b
TaKTOBOM KHOMKM — He MeHee 3LUT, LMdpoBoii Moaynb
CBEToAMoAa — He MeHee 3T, UmcpoBoi Moaynb
KOHLIEBOro npepbiBaTensa — He MeHee 3T, UndpoBoi
MOAYNb AaTyuka LBeTa — He MeHee 1T, udpoBoi
moayne RGB ceeToanona — He meHee 1wr. 8) B
cocTae Habopa AOMKHbI BXOAUTL 3MeMeHTbI AMs
COOpKV BaKyyMHOro 3axBaTa: BakyyMHas Npucocka —
He MeHee 1LUT, aNeKTPOMarHUTHbINA KnanaH — He
MeHee 11T, BakyyMHbIA HAacoC — He meHee 1wT. 9) B
cocTaB Habopa [oMKeH BXOAUTb Y4eBHbIN KOMMMEKT,
BKITIOqatoLuii B cebs yuebHoe nocobue, Habop
BGrBnnoTek TpEXMEPHLIX 3NEMEHTOB AMs
MPOTOTUNUPOBAHUA MOAENe MaHUMYMSALMOHHbBIX
po6oToB, a Takke nporpaMmHoe obecriedeHne ans
paboTbl ¢ Habopom. MporpammHoe obecrevyeHne
IOIMKHO obecrneunBaTh TPEXMEPHYIO BU3Yanu3aLmio
MOAENM MaHUnynsAUmMoHHoro po6oTa (¢ yrnosoi,
nnockonapannenbHoi 1 AenbTa-KMHeMaTUKon) B
npoLiecce paboTsl, obecreumBaTb NOCTPOEHNE
MPOCTPaHCTBEHHON TPAEKTOPUM ABUKEHUS
MCNOMHUTENBHOIO MexaHW3Ma MaHUNynALMOHHOro
po6oTa, BO3MOXHOCTb 33[jaHusi MOCNEA0BATENBHOCTY
TOYEK A5 NPOXOXKAEHWS Yepes3 HUX UCTIOSNTHUTENBHOTO
MeXaHu3Ma MaHUMynsAUMoHHoro poboTa.
MporpammHoe obecrieyeHme AoMmKHO
(PYHKLIMOHMPOBATb, Kak B OTAENbHOCTU B BUAE cpeabl
MOZENNPOBaHUS, Tak 1 B pPEXVUME MOHUTOPUHra B
peanbHOM BpeMeHU Npy NOAKIYEHUN MOAENM
MaHUMynsaTopa NnocpeAcTBOM poboTOTEXHUYECKOro
KoHTponnepa. [MporpamMmmHoe obecrneyeHmne fOMKHO

obecneynBaTb BO3IMOXHOCTb NoCTpoOEeHusA rpacbvmos




=

HanmeHoBaHue

obopyaosaHus (PBIMO)

KpaTkve npumepHbie TexHnueckue XapaKTepucTuku

EnuHu-

ua

(PBIO) usmepe-
Hus

S8AAHHBIX 1 TeKYLX 0606LEHHbIX KOOpAUHAT
MaHUNyNAUMOHHOro po6oTa, rpachukoB 3HaYEHwi
CKOPOCTEN U YCKOPEHMS, rpacuKos pacyeTHbIX
BHa4YeHuI Harpysku. MporpamMmmHoe oBecrneyeHe
AOIMKHO NO3BONATL 3a4aBaTh NOCNEA0BaATENbHOCTb
NEePEeABKEHNIN MaHUMYNSATOpa NOCPEACTBOM Habopa
komaHA B 6rioyHo-rpaduyeckom VHTepdeice.
YuebHoe nocobue nomkHo cofepxaTtb MaTepuarnsl no
PaspaboTke TpeXMepHbIX Mogenen MoBUbHLIX
POGOTOB, MaHWUMYNALMOHHBIX poB0oTOB C pasnuyHbLIMU
TUNaMu KUHeMaTuku (yrrosas KUHeMaTuKa, MrocKo-
napannenbHas KMHeMaTuka, AenbTa-KnuHemaTtuka,
SCARA unu peiuaxHas KuHemaTuka, nnatdopma
CTioapTa 1 T.1.), MHCTPYKLMK No MPOEKTUPOBAHNIO
POGOTOB, MHCTPYKLMM M METOAVKM OCYLLieCTBNEHUS
VHXXEHEPHbIX PacyYeToB Npu NPOEKTUPOBaHNN
(pacyeThbl Harpysku u MOMEHTOB, pacyeT MOLLHOCTHU
MPUBOAOB, pacyeT NapaMeTpoB KMHEMATUKU U T.N.),
VHCTPYKLMM MO paspaboTke cMCTeM ynpaBreHus u
MporpamMmHoro obecrneveHns 4ns ynpasneHns
poGoTamm, HCTPYKLMM U METOAMKM Mo paspaboTke
CWUCTEM YNPaBEeHNs C aMIEMEHTaMU UCKYCCTBEHHOTO
MHTENNeKTa U MalunHHOro o6y4yeHus.

. HeTelpéxoceBoii
y4ebHbIn poboT-
MaH1MynaTop ¢
MOAYMbHBIMU

CMEHHbIMW Hacagkamu

YuebHbIi pOBOT-MaHMNyNATOp NpeAHasHauyeH ana
OCBOEHUSA 06yYatoLLMMUCS OCHOB poboToTexHuku, ans
NOArOTOBKW 00YYaIOLUMXCS K BHEAPEHMIO 1
MocneaytoLemMy UCnosnbL30BaHuio poboTos B
MPOMbILLNIEHHOM Npou3BoAcTBe. KonmyecTso oceli
poGoTa maHunynsaTopa - yeTbipe. [NepemelleHuve
VHCTPYMEHTa B NPOCTPaHCTBE MO TPEM OCAM AOMHKHO
YNPABNATLCA LaroBbIMy ABUraTensmu. HanpsixeHue
NUTaHWA WaroBbIX ABUraTtenei He 6onee 12 B.
Cepsoasurarens YeTeepToil ocy OOIKeH
obecneynBaTth NoBopoT VHCTpyMeHTa. Yron nosopoTa
MaHNNynsaTopa Ha OCHOBaHWW BOKPYr BEPTUKAMbHOIA
ocu He MeHee 180 rpapycos. 1ns onpeaenexus
MONOXEHUA MaHMNynaTopa npy nNosopoTe BOKpyr
BEPTUKAINBHON OCU AOMKEH MCMONb30BAaTLCS 3HKoAEep.
Yron noBopoTa 3agHero nneya MaHunynsTopa He
meree 90 rpagycos. Yron nosopota rnepeaHero nneya
Manunynstopa He MeHee 100 rpagycos. ns
OMPEAENeHNs NonoXeHns 3afHero 1 NnepeaHero nney
MaHUNynaTopa AOMmKeH UCMOMb30BaTLCA MPOCKON.
YTon noBopoTa no YeTBEpPTOit OCK He MeHee 180
rpagycos. [lomkHa GbiTh BO3MOXHOCTb OCHalleHus
CMEHHbIMW Hacagkamu (Hanpumep, aepxaTesb
kapaHaalla unu cnomacTepa, npucocka ¢
CepBOABUraTenem, MexaHu4eckoe 3axsaTHoe
YCTPOICTBO ¢ cepBOABUraTenem, YCTPOWCTBO AN
Na3epPHON rpaBuMpPOBKU UK YCTPOCTBO ansa 3D-
nevatn). MuHMManbHas KoMNEKTaLUmMa cMEHHbLIMM
HacaaKamMu: MHEBMaTUYECKUIA 3axsar (npucocka),
MexaHW4ecKkuii saxear, Hacafka Aepxatenb Ans
kapaHpalla/mapkepa/pyyku, Hacagka NepexonHuK ans
KPEMneHnsi COBMECTUMbIX KOHCTPYKTUBHbIX AeTanei u
KOHCTPYKLIWWA, Hacagka Ta3epHoii rpaBUpOBKY, Hacapgka
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3D-neyatu (ans paboTsl ¢ nnacTukom PLA ¢
nnaMeTpom HuTK 1,75 MM). [lorkeH BbiTb OcHaLLEeH
CEPBOMPUBOAOM ANA MHEBMATUYECKOrO U
MeXaHu4eckoro saxsaTtos, obecneynsaroLLmm
BpallieHne 3axBa4eHHOro o6LekTa Bo Bpems
nepemMeLLeHus], MoBopoT NepeMeLlaeMoro o6bekTa
BOKPYr BEpTUKanbHon ocu. [Ans obecneyeHus
(PYHKLIMOHMPOBaHMS MHEBMATUYECKOrO 3axBaTa
[OMmKeH BbITb OCHALLEH BCTPOEHHOI B Kopnyc
MaHUNynsTopa nomnon. JormkHa 6bITe BO3MOXHOCTD
MOAKIIOYEHNSA LOMNOMHUTENbHbBIX YCTPONCTB
(Hanpumep, TpaHcropTepa, penbca Ans
nepemeLleHus poboTa, nynbTa ynpaeneHus Tuna
XKOMCTUK, KaMepbl MALLUHHOIO 3PEHUS], ONTUYECKOro
AaTymKa, mogyns GecnposogHoro focryna). Po6oT-
MaHUNynAToOp AOMKEH obecneymBaTh NepemelleHne
HacazKn B NpOCTpaHCTBe, akTMBaLMIO HacaKy,
BOSMOXHOCTb MONYYEHUA CUrHaNoB OT KaMepbl U
laTYMKOB, BO3MOXHOCTb YNpaBreHus
AOMONHUTENbHLIMM ycTporicTBamu. MaTtepuan kopnyca
— anioMuHuiA. inametp paboueii 3oHb! (6e3 yyeTa
HaBECHOro MHCTPYMEHTa 1 YEeTBEPTON OCU) HE MeHee
350 MMm. UHTepdbeiic nogkntoueHus — USB. JomkeH
MMETb BOSMOXHOCTb aBTOHOMHOWM paboThbl U BHELLUHEro
ynpaeneHus. [Ins BHELUHero yrnpasneHust JOMKeH
BbiTb NPeyCMOTPEH NynbT, NOAKITHYAEMBIN K po6oty
no Bluetooth. Ynpasnsiowuii koHTponnep gonxeH
ObITb coBMecTUM co cpepnoit Arduino. Ynpaensowuii
KOHTpOnSiep COBMECTUM CO CpPesoit
nporpammunpoBaHusa Scratch n a3bikom
nporpammupoBaHus C. [JomkeH o6ecneymBaTb
MOBOPOT NO NEPBbLIM TPEM OCSAM B 3aAaHHbIA yron 1 Ha
3a/laHHbIA yror, MOBOPOT MO YeTBEPTON OCU Ha
3a/laHHbIN yron, ABKEHUE B KOOPAWHATHI X, Y, Z,
nepemMelleHne Ha 3aaHHoe paccTosHUE Mo
koopavHatam X, Y, Z, nepegady AaHHbIX O TekyLwem
MONOXEHWUW yrnos, nepesady faHHbIX O TEKYLUX
koopAvHaTax UHCTPYMEHTA. [lormkeH noaaepxueaTth
NepemMeLLeHe B AeKapToBbIX KOOpAWHATAX U yrnax
NMOBOPOTA OCell, C 3a4aHHOIN CKOPOCTbIO U
YCKOpPEeHMeM. Tunbl NnepemeLLeHuii B eKapTOBbIX
KOOpAMHaTax: ABMKEHUE MO TPAEKTOPUM, ABUKEHME MO
NPAMOW MeXay ABYMSA TOUKaMK, nepenpbirnBaHne us
TOYKW 1 TOYKY (MepeHoc obbekTa). Kopryc pomkeH
ObITb B 3aLMLLEHHOM UCMONHEHUE (knacca He Huke
1P20).

. (O6paszoBaTenbHbIii

Habop no MexaHuke,
MEXaTPOHUKE U
poBoTOTEXHMKE

HaGop fomkeH 6bITb NpegHasHaueH ANA npoBeneHus
Y4EOHbBIX 3aHATUIN MO N3YHEHMIO OCHOB MEXaTPOHUKA U
POBOTOTEXHMKM, NPAKTUYECKOTO NPUMEHEHMS Ba30BbIX
SITEMEHTOB 3JTEKTPOHMKN 1 CXEMOTEXHMKM, @ TaKkKe
Hanbornee pacnpocTpaHeHHO! srneMeHTHOM 6a3bl 1
OCHOBHbIX TEXHUYECKWX PELUEHUIA, MPYMEHSIEMBIX MPY
MPOEKTMPOBAHNN U NPOTOTUNMPOBAHUN PA3NNYHBIX
VHXEHEPHBbIX, KWGEePHEeTUYECKUX U BCTpanBaeMbIX
cucTeM. B coctas Habopa JomkHbI BXOAUTD

KOMNNEKTYIoLWMe 1 yCTporcTBa, obnaaamLme
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KOHCTPYKTUBHOA, NEKTPUYECKON, annapaTHO 1
MPOrpaMMHOI COBMECTUMOCTLIO ApYr C apyrom. B
cocTaB Habopa AOMKEH BXOAUTb KOMMMEKT
KOHCTPYKTMBHbBIX 3NE€MEHTOB U3 MeTarnna 4ns c6opku
MaKeTa MaHUNynAUMoOHHOro poboTa 1 KoMMekT
METanIM4eCcknX KOHCTPYKTUBHbBIX 3rIEMEHTOB A4St
cOopku MakeTa MoGurbHoro po6oTa. B coctae Habopa
AODKHBI BXOAWTL NPUBOAA PA3NNYHOTO TUMA: MOTOPbI
C VHTErpMpoBaHHbIM UM BHELLHUM AaTYNKOM
MONOXEHUs — He MeHee 21T, cepBonpuBog, 6oMbLLOA
— HE MeHee 41T, CepBONpPUBOA Manblii — He MeHee
2LUT, NPUBOA C BO3MOXHOCTbBIO ynpaBsneHus B
LLIaroBOM pexume — He MeHee 2wT. B coctas Habopa
AOITDKHBI BXOAWTL 3rIeMEHTbI Ans CGOpKM BaKyyMHOro
Saxearta: BakyymMHasi NPUCocKa — He MeHee 11w,
ONEKTPOMAarHUTHbIN KrnanaH — He MeHee 1w,
BaKyyMHbIl Hacoc — He MeHee 1wwT. B cocTas Habopa
AOIKHA BXOAUTb driemMeHTHasi 6asa ans
NPOTOTUNNPOBaHUSA: Nnara Ansg 6ecnaeyHoro
MPOTOTUNMPOBAHNS, KOMMMNEKT NPOBOLOB Pa3NUYHOro
Tvna n AnvHbl, KOMMNEKT Pe3UCTOPOB, KOMMMEKT
CBETOAMOA0B, CEMVUCErMEHTHbIN MHAMKATOP, AVCNNEN
PKK-Tuna, KHOMKM — He MeHee SLIT, NOTEHLMOMETPbI —
He MeHee 3LUT, MHPaKpPaCHbIN JaTYMK - He MeHee
3LUT, YNbTPa3ByKOBON AATUYMK - HE MeHee 3w, aTyuk
TEMMNEepaTypbl - He MeHee 1LUT, AaTUYMK OCBELLEHHOCTH
- He MeHee 1T, moaynb Bluetooth — He MeHee 1w,
Moaynb UK-npuemHmka — He MeHee 1wT, mogynb UK-
nepénaryvka B BMAe KHOMOYHOro NyrbTa yrpasreHus
— 1LUT, aKkyMynsaToOp — He MeHee 1w, 3apsgHoe
YCTPOMCTBO — He MeHee 1wwT. B cocTas Habopa
AOIDKEH BXOAUTL MYIbTUAATYMK AN USMEPEHNS
TEMMNEPATYpPbl 1 BNAXHOCTU OKPYXKaKOLLENR cpefbl — He
MeHee 1WwT. MynbTuaaTumk gomkeH obnapatb
BCTPOEHHBIM MUKPOKOHTPOSIEPOM (TakToBasi YacToTa
- He MeHee 16 ML, WrHa faHHbIX — He MeHee 8
KGaiiT), nHtepdeitcamm gns MOAKMHOYEHNS K BHELLHUM
YCTPOMCTBaM: UMbpoBbIE U aHAMNOroBble nopthl, 1-wire
TTL, pasbem Tuna RJ. B cocTaB Habopa forxkeH
BXOAWUTb KOMMMEKT YHUBEPCANbHbIX BbIMUCITUTENbHBbIX
MoAyne, npeAcTaBnsAoLWmUX coboi 6aszoByto nnary,
nnaTy pacluMpeHuns Ans CeTeBOro B3auMoaelicTBUSA 1
nnaTty NOAKMOYEHNs CUMOBOWN Harpyaku. Bxogswme B
KOMMIEKT yCTPONCTBa [OMKHbLI 06naaaTh
OAHOBPEMEHHOMN KOHCTPYKTUBHOIA, 3MeKTPUYECKON,
annapartHoi 1 NPorpaMMHON COBMECTUMOCTBIO apyr c
Apyrom. basosas nnaTa yHuBepcanbHoro
BbIMUCIUTENBbHOrO MOAYA [OMKHA NPeCcTaBNsATh
cofoit nporpammupyemblii KOHTposnep B cpene
Arduino IDE unu aHanormyHbIx ceobogHo
pacnpocTpaHaemMblx cpeaax paspaboTku. basoeas
nnara fomkHa obnaaaTb BCTPOEHHbLIMY
MHTepdecamu ANs NoAKMoYEeHUs LiMchpoBbIX 1
@HarnoroBbIX YCTPOMCTB, BCTPOEHHbBIMI MHTEpheicamm
USB, UART, 12C, SPI, 1-wire TTL, Bluetooth, WiFi.

Mnata paclumpeHms gomxHa oBGecneunsaTs
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BOSMO>HOCTb NOAKITHOYEHUA YHUBEPCANbHOIO
BBIMMCITUTENBHOrO MOAYNSA K CETU NOCPECTBOM
MHTepderica Ethernet. Mnara pacLunpeHns gomkHa
obnapatb noptamu BBoAa-BLIBOLA ANS NOAKMIOYeHUs
LMPOBBIX 11 @aHAMOrOBLIX YCTPOWCTS, WHTepdelic SPI
W BOSMOXHOCTbIO MOAKITIOYEHNS BHELLHEN KapTbl
namsaTu. MNnara pacluMpeHnst AN NOAKIHOYEHUS
CUII0BOW Harpysku formkHa obecrneunBaTs
BO3MOXHOCTb MPSAMOro NOoAKMOYEHUS BHELLHEN
CUITOBOI Harpysku, a Takxke perynvpyemMon Harpysku
nocpefncteom PWM uHTepdeiica. B cocras Habopa
AOIDKEH BXOAUTL MPOrpaMMUpyeMblii KOHTPosNeEp,
oGecneunBaroLmii BO3MOXHOCTb OCYLLEeCTBMATb
pa3paboTKy NporpaMmHoro koga, ucnonbays
WHCTpyMeHTapui cpeq paspaboTku Arduino IDE u
Mongoose OS u a3bikos nporpammupoBaHua C\C++,
JavaScript. Mporpammupyembiii KOHTpOSINEep QOMKeH
obragaTb nopTamu Ans NOAKIHYEHUs LmMcbpoBbIX U
@HaIoroBbIX YCTPONCTB, BCTPOEHHbLIMU
nporpaMmmMmnpyeMbIMin KHOMKamMu u
STTEKTPOMEXAHUYECKUMU MOLYNAMU AN OpraHM3aLmm
CUCTEMbI PYYHOrO YNpaBneHus, BCTPOEHHbIMM
NporpamMMupyemMbIMi CBETOAUOAAMM ATt MHAMKALMY
paboyero pexuma, BCTPOEHHbIMM VHTepdencamm
USB, USART, 12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi. B coctas Habopa [ormKeH BXoauUTb
MOZLYIb TEXHUYECKOrO 3peHUst , NPeLCTaBMSIoLLMi
COGOW BBIYUCNUTENBHOE YCTPOMCTBO CO BCTPOEHHBIM
MUKPONPOLIECCOPOM (KOM-BO AAep - He MeHee 4L,
HactoTa sgpa He MeHee 1.2 [T, o6bem O3Y - He
MeHee 512M6, 06beM BCTPOEHHOM NaMsiTh - He MeHee
8'6), MHTerpupoBaHHoii kKamepoit (MakcumarnsHoe
paspeLleHne BugeonoToka, nepeaasaemoro no
MHTepdeicy USB - He MeHee 2592x1944 en.)u
OMNTUYECKON cucTemoii. Moaynb TeXHUYeCKoro 3peHus
AOIKeH obnaaaTh COBMECTUMOCTbIO C PA3NNYHLIMU
MPOrpaMm1pyemMbIM1 KOHTPOIepaMut C MOMOLL|bHO
WHTepdelicos - 1-wire TTL, UART, 12C, SPI, Ethernet.
MoZyrb TeXHNYECKOro 3penust AOrmKeH obecrneunsaTh
BbIMOSHEeHNE BCEX USMEPEHUN U BbIMUCTIEHWI
NOCPEACTBOM COBCTBEHHBIX BbIYUCIUTENBbHBLIX
BO3MOXHOCTEIN BCTPOEHHOrO MUKpPONpoLieccopa.
MoAynb TEXHUYECKOrO 3peHUs AOSMKEH obnagatb
BO3MOXXHOCTbIO KOMMYHMKALMM C aHanorMYHbIMU
MOAYNAMU MOCPEACTBOM LUMHBI Ha 6ase
nocreoBarTenbHoro MHTepdeiica ¢ Lenbio
anbHellen nepefaymn pesynbTaTos U3MepeHuin
rpynnbl MoAyneit Ha ynpaensioLee BbIYUCAUTENbHOE
YCTPOMCTBO, NOAKIOUYEHHOE K JaHHON LLVHE. Moaynb
TEXHUYECKOro 3peHns formkeH obecneunsaTh
HaCTPOWKN pexxumoB paboTsl - HaCTPOWKy aKCnosuumu,
GanaHca 6enoro, LIBETOPa3HOCTHBIX COCTaBMSAOLLUX,
nnowaan obHapyxuesaemoli 06nactu nsobpaxeHus,
OKPYrnoctu oBbHapyxusaemol obnactu n3obpaxeHus,
NornoxeHne obHapyxuBaeMbIx obracrei

OTHOCUTENbHO ApYr Apyra, MallMHHoe oqueHme
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MapaMeTpoB HEMPOHHLIX CeTel ANt 0BHapYKeHNS
06beKTOB, hOPMY M 3aKOAMPOBAHHLIE 3HAYSHUS
O6HapyuBaeMbIX Mapkepos Tvna Aruco, pasmepbl
0BHapyXMBaEMbIX OKPYXHOCTEIA, KBaapaToB U
TPEYroNbHUKOB, NapaMeTpoB KOHTPACTHOCTMH,
PasMepoB, KPUBU3HbI 1 MOMOXEHUS Pacrno3HaBaeMbIX
nHWiA. Habop fomkeH obecneynsaTh BOSMOXHOCTb
paspaboTk1 Moaenu MoburbHoro poGoTa,
ynpaensemon B FPV-pexvime nocpencteom
NporpammHoro obecreveHns 4ns NepcoHanbHOro
komnbtoTepa 1 MOBUIbHBIX YCTPOWCTB Ha Gase OC
Android unu 10S, obecneurBaloLLEero BO3MOXHOCTb
YNPaBneHns MoburbHbIM pOGOTOM 1 BCTPOEHHBIM
MaHNUMYyNATOPOM NocpeCTBOM rpadmyeckoro
MHTepderica, BKIoYaloLWmM B cebs Habop kHonok u
nepeknioyaTenen, HKonCTuK, obnacTs Ans
oToBpakeHus Buaeo. Habop fnomkeH obecneunsaTs
BO3MOXHOCTb U3y4YEeHNst OCHOB pa3paboTku
MPOrpaMMHbIX ¥ annapaTHbIX KOMMAEKCOB
VHXXEHEePHBIX CUCTEM, pelleHunit B ccepe ""UHTepHeT
BeLlen", a Takke pelleHuli B 06nacTy
POBOTOTEXHUKM, MUCKYCCTBEHHOrO UHTENMEKTa
MaLLHHOro oby4yeHus. B coctas HaBopa AorkHO
BXOAMUTL NOCOBVE MO U3YHEHMIO OCHOB 3NEKTPOHUK 1
CXEMOTEXHUKN, peLleHuit B cdepe ""MHTepHeT
BeLen™, paspaboTku 1 NPOTOTUNMPOBAHUIO Moaenen
poGoToB. B cocTas Habopa fomkHO BXOAUTb nocobue
MO N3y4YEeHN0 OCHOB pa3paboTKN CUCTEM TEXHUYECKOTO
BPEHNA 1 3NIEMEHTOB UCKYCCTBEHHOIO MHTENMEKTA.

4. (O6pasoBaTenbHbIi PoboToTexHu4ecknin Habop npegHasHaveH ans wr [ 15.00
KOHCTPYKTOpP ANS 3y4eHMsA OCHOB POBOTOTEXHUKM, AETarel, Y3noB u
MpaKkTuku 6rovyHoro MEXaHU3MOB, HeoBX0AMMbIX AN CO34aHUA
MPOrpaMMUpoBaHNA ¢ |POBOTOTEXHUYECKUX YCTPOCTB. Habop npeacraenser
KOMMJIEKTOM AaTHMKOB (COBON KOMMNEKT CTPYKTYPHLIX 3MeMEHTOB,
COEAVNHUTENbHbBIX AIEMEHTOB U 3MEKTPOTEXHUYECKNX
koMnoHeHToB. Habop noseonseT npoBoguTs
SKCNEepMMEHTbI Mo NpeameTy usuka, cosgasarh u
nporpaMmmunpoBaTe cobupaemble Moaenu, 3
KOMMOHEHTOB, BXOAALUMX B €ro cocras, paboune
MOZAENN MOBUMbHBIX U CTAaLMOHAPHbIX
POBOTOTEXHUYECKNX YCTPOWCTB C
@BTOMaTU3NPOBaHHLIM YNpaBreHneM, B TOM YUCHe Ha
KONECHOM 1 ryCeHUYHOM Xofy, a Takke KOHCTPYKLMNA,
OCHOBaHHbIX Ha UCMOMb30BaHWM PA3IUYHBLIX BUAOB
nepefad (B TOM YnCre YEepPBSAYHbIX U 3ybyathix) a
TaKkxKe pbivaroB. BcTpoeHHble GecrpoBoHble ceTeBble
peweHns (Wi-Fi n Bluetooth), BosmMoxkHOCTb
MHTErpauum ¢ GecnnatHbiM o6nayHesim MO,
oBecneunBaroT BO3MOXHOCTb NPaKTUYECKOro n3y4eHus
TEXHOIOMI NHTEPHETAa BELLEN U OCHOB
MCKyCCTBEHHOro nHTennekra. O6ecneunsaetcs
BO3MOXHOCTb OO bEANHEHNS HECKOSLKUX POGOTOB,
COBPaHHbIX 13 NofoBHbIX HaBopPOB, B rpynnbl ¢
CEeTEBbIM B3anumMomencTanem. MpesycmoTpera
OnUMoHarnbHas BOSMOXHOCTb pacLUMpeHus
AOMONHNTENbHBIMW KOMMOHEHTaM (He BXOASLLIMMM B
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CTaHOapTHYHO KOMMIEKTALMIO), MO3BOSALWLMMU
n3y4yaTb TEXHUYECKOE 3pEHNE U MPOMBILLNEHHYIO
poBoToTexHuky. [pegycMoTpeHa BO3MOXHOCTb
paboThbl Habopa ¢ AONONHUTENBHBIMK OBNTaYHBIMU
cepucamu. MpegycmMoTpeHbl MUHUMYM ABa
NporpaMmmMmnpyeMbIX KOHTpOIiepa B MracTUKoOBbIX
Koprycax, Mo3BONSALLMNX OLHOBPEMEHHO co3faBaTb 2
BapuaHTa poboTOB Pa3NMYHOIro HasHauYeHus,
MMEIOLLMX BO3MOXHOCTb paboThbl Kak B MOTOKOBOM
pexuMe, TaK 1 aBTOHOMHO; MO3BONAOLLMX
peanu3oBaTb 00y4YeHne NporpaMMmmnpoBaHuio B
HEeCKONbKUX cpefax paspaboTku Ha pasnmyHbIX
asblkax (K npumepy, B cpegax Mblock, Arduino IDE, Ha
asbikax Scratch, C, Python, micro Python). Kak
MUHUMYM OLMH U3 KOHTPOJSIIIEPOB UMEET BCTPOEHHYHO
orepaumnoHHy cuctemy, BcTpoeHHble Wi-Fi n
Bluetooth, nopt ansa nogknio4eHnsa nocregosaTerbHO
coeauHsieMbIX BHELLHUX YCTPOUCTB (He MeHee 20
OLHOBPEMEHHO MOAKMYaeMbIX YCTPoUCTB). Kak
MWUHUMYM OAMH U3 KOHTPOMNNEPOB MMEET BO3MOXHOCTb
OLHOBPEMEHHOW 3anucK He MeHee 8 nporpamm, ¢
BO3MOXKHOCTLH NEepeKnoYeHns mexay Humm. Kak
MUHUMYM OMH M3 KOHTPONIIEPOB UMEET
rnonHouBeTHbI gucnnein (IPS), no3sonstoLmii
BbIBOAUTb AaHHbIE C AaT4YMKOB B BUAe Tabnuy n
rpacduKoB, a TaKkkKe co3gaBaTbh BCTPOEHHbIE B
KOHTponnep suaeourpsl. Konnyectso ceHCopoB 1
MCMOSTHUTENbHBIX YCTPOWCTB, BCTPOEHHBIX B OAMH U3
KOHTPOMNEpPoB, - He MeHee 10 wT. ObLee KONMYecTBO
3reMeHToB B Habope He meHee 400 WwT., B TOM 4ncne
nopgkrtoyaemMble mogynu: - Bluetooth mogynb, -
NBOMHOWM OATUYUK NIMHUMK, - YIbTPA3BYKOBOW AaTUMK
pPaCCTOsIHUS, - 4aT4YMK LIBETA, - AATYUK KacaHus
areKkTpomMexaHudeckui, - IR mogyrnb, - Mmotop
NMOCTOSIHHOIO TOKA C PEeAYKTOPOM — He MeHee 2 LWT., -
cepBONpuBOL, - NYNbT AUCTAHLMOHHOIO yripaerneHus
IR. Habop porkeH OblTb YKOMMNIIEKTOBAH
AKKYMYNATOPHbIMU GaTapesamu. [porpammHoe
obecnedyeHune, Ncrnonb3yemMoe Ans nporpamMmmMmupoBaHns
cobupaeMbIx poOOTOTEXHUYECKMX MOLENen n
YCTPOWCTB, AOSMKHO BbITh fOCTYNHO AN 6ecnnaTHoro
ckaumBaHua U3 cetu MIHTepHeT 1 nocnegytoLlero
ICNONb30BaHUA.
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