JAETIAPTAMEHT OFPA30BAHUSI
EBPEMCKOHU ABTOHOMHOM OBJIACTH

IIPUKA3

14.02.2022 Ne 69

r. bupobumkan

O6 ytBepxnenuu [lepedyHs cpencTB OOyd4eHHS W BOCIMTAHMS [JIs OCHAIUEHHA
001meo6pa3oBaTebHBIX OpraHU3aIid, PACIIONOKEHHBIX B CENBCKOH MECTHOCTH M
MaJlbIX ropojax, C LeIbl0 CO3MaHus B QYyHKIIMOHHPOBAaHHUS LIEHTPOB 00pa3oBaHus
€CTECTBEHHO-HAYYHOM M TEXHOJIOIM4ecKod HampaBineHHocTed «Touka pocta»
B 2022 romy

B nensx obecnedeHus peanusanuu ¢enepaibHoro npoekra « CoBpeMeHHas
IIKOJIa» HAI[MOHAJIBHOr O IpoekTa «Obpa3oBaHue»
[TPUKA3BIBAIO:

1. VrBepaute npunaraeMeiii IlepedeHs cpefcTB oOydeHUss M BOCIUTAHUS
Ul OCHalleHusi o61eobpa3oBaTeNbHBIX OpraHU3aldi, pPacloIOKEeHHBIX B
CeJILCKOM MECTHOCTH M MaJIBIX TOpojiaX, C IeNbI0 CO31aHusI U (YHKLHMOHUPOBAHUL
IIEHTPOB o0pa3oBaHH €CTeCTBEHHO-HAY4YHOH %} TEXHOJIOTHIECKOH
HanpaBieHHocTel «Touka pocta» B 2022 romy.

2. KoHTpONb 3a HCTIONHEHHeM TIPHKa3a OCTABJISIO 32 COGOIA.

Hcnonusromuii 006s13aHHOCTH
HayaJlbHUKa JenapTaMeHTa H.H. ConoByenkoBa

Hopoxosa B.B.



YTBEPXIEH

[Ipuka3oMm nenaprameHTa 06pa3oBaHHSs
EgBpetlickoii aBTOHOMHO# 061acTi

ot 14.02.2022 Ne

Ilepeuens

69

cpencTB 00y4eHHUs ¥ BOCITUTaHHA IS OCHAIlEHUs 00111e06pa3zoBaTebHbIX

OpraHu3allii, pacHOI0XXEeHHbIX B CEIbCKOM MECTHOCTH M MaJIbIX FOPOJAX, C LIEJIBIO
CO3/IaHus U QYHKIIMOHHUPOBAHUS IIEHTPOB 00pa30BaHMs €CTECTBEHHO-HAyYHOH U

TEXHOJIOTMYECKOHN HanpaBieHHocTel « Touka pocta» B 2022 romy

Ne

n/n

HanMeHoBanue
obopyaosanns (PBIIO)

KpaTkune npamMepHbIe TEXHAYECKHE
xapakTepuctaka (PBIIO)

EnnHHEDA
H3IMepeHHs

hCﬂﬂHHBCTBO

HanmenoBanne HanpaBienns: "'ba3zoBas (o0s3aTesbHas 9acThb)"

[HamMeHOBaHME pa3jena:
"EcTecTBeHHOHay4YHas
HAIpaBJIEHHOCTE"

[Mudposas naboparopus
mo (u3Kke (yaeHHUeCcKas)

ObecrieunBaeT BBIIOTHEHHE IKCTIEPHMEHTOB 110
memaM Kypca ¢u3uku. Komrnexrarms:
IBecrpoBOHON MyNBTHAATIHK IO QH3HKE C 6-10
BCTpOeHHBIMH HaTunkaMu: L{udposoi natuuk
[eMIlepaTyphl ¢ AHANa30HOM H3MEPEHHUS He yKe
keM ot -20 mo 120C Liudporoit naTumk
abCOMOTHOrO NaBJIeH s C JHAINla30HOM
H3MepeHus He ke 9eM oT 0 mo 500 xIla JaTauk
MarHMTHOTO TI0JIS C IMana3oHOM W3MEPEHHS He
yxe ueM ot -80 no 80 MTn JlaTuuk HanpsokeHus
C AMana3oHaMH M3MEPEHHA He yXKe 4eM OT -2 10
H2B; ot -5 mo +5B; ot -10 no +10B; ot -15 o
H15B [aruwk TOKa He yxke yeM oT -1 mo +1A
JlaT4MK aKcesiepoOMETp C MOKa3aTeNsIMH He MEHEE
uem: £2 g; +4 g; £8 g OTnenbHble YCTPOHCTBA!
[USB ocummiorpad ve MeHee 2 xanana, +/-10 B
\Akceccyaper: Kab6ene USB coenuHHTENBHBIH
BapsHoe ycrpoicTBo ¢ kabenem miniUSB USB
IAnanrep Bluetooth 4.1 LowEnergy
[KoHCTpYKTOp 11 IPOBENEHHA SKCIIEPHMEHTOB
IKpaTkoe pyKOBOACTBO IO SKCILTyaTaluH

¢ pooii 1abopatopuu [IporpaMMHoe
lobecneuenne MeTtonuueckue pekomeHnauuu (40
pabot) Hanuume pycckos3pI4HOrO caiita
noaaepkku Hanmudue BHOCOPOIIHKOB.

€IHHHIT

3.00

IMudposas nabopaTopus
MO XMMHH (ydIeHHYIECKa)

O6ecneunBaeT BHINOTHEHHE 1a60paTOPHBIX
paboT Mo XMMHHK Ha YPOKax B OCHOBHOH IIKONE H
MPOEKTHO-HUCCIEN0BATENBLCKOM NEATENEHOCTH
yyamuxcs. Kommnekraimsa: becnposonHok
MYJIETHAATYMK [0 XUMHH C 3-MS BCTPOEHHBIMH
maTyukaMi: Jatuuk pH ¢ nuanazoHom
n3Mepenus He yxe gyeM ot 0 go 14 pH JlaTunk
AIIEKTPONPOBOJHMOCTH C Mana3oHaMH
u3MepeHus He yixe yeM ot 0 1o 200 MxCwm; ot 0
mo 2000 MxCwm; ot 0 mo 20000 MmxCwm JlaTumnk

CIOHHHI]

[TEMIIEPATYPHI C JUANIa30HOM U3MEpEHHS He YKe

3.00
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Neo
n/n

HaumenoBanune
obopynosanng (PBIIO)

KpaTkne npamMepHble TeXHHYECKHE
xapaktepacTakn (PBIIO)

Ennanna
H3MepeHHS

.I(OJIH‘ICCTBO

ueM oT -20 go +140C OtnensHEle JaTUHKH:
JlaTauk onTHYeCcKO# MIIOTHOCTH 525 HM
IAxceccyapsl: KabGems USB coeauHuTENBHBIH
BapsaaHoe ycTpolcTRO ¢ kabenem miniUSB USB
Ananrep Bluetooth 4.1 LowEnergy Kpartkoe
PYKOBOJCTBO I10 3KCILTyaTallMK LH(POBO#H
inaboparopuu Habop nabopaTopHoii ocHacTKH
IMporpammHoe obecneuenne Metonuyeckue
pekoMeHIauuu He MeHee 40 pabot Hamuuue
PYCCKOS3bIYHOrO caiiTa noanepxky Hamraue
BHJIEOPOJIHKOB.

IMudposas naGoparopus
TI0 XUMMH (YUEeHHYECKas)

O6ecrieunBaeT BHINOTHEHHE JTab0paTOpHBIX
paboT o XMMHH Ha YpOKaxX B OCHOBHOI IIKOME H
TIPOEKTHO-HMCCTIEN0BATENBCKOH 1eITeTbHOCTH
yuamuxcs. Kommnekrauus: becniporogHoM
MY/TbTHIATYHK 110 XMUMHH C 3-MS BCTPOEHHBIMH
imatunkamu: J{atunk pH ¢ muanazoHom
M3MepeHus He yxxe uyeM ot 0 no 14 pH Jatuux
BIIEKTPONPOBOIMMOCTH C JHana3oHaMH
mM3MepeHus He yxe 4eM oT 0 1o 200 MxCwm; ot 0
imo 2000 mMxCwm; ot 0 mo 20000 MxCwm JlaTauk
[TeMIlepaTyphl ¢ AHANa30HOM H3MEpPEHHUS He yiKe
geM oT -20 g0 +140C OtnencHBIE JATYHKH:
JlaT4MK ONMTHYECKOH IIIOTHOCTH 525 HM
\Akceccyaper: Kabems USB coenuHHTENBHBIH
BapsaHoe ycrpoicTo ¢ kabenem miniUSB USB
\Anantep Bluetooth 4.1 LowEnergy Kpatkoe
[PYKOBOZCTBO IO SKCILTyaTaluH LU POBOH
maGoparopuu Habop naboparopHoii ocHacTKH
TTporpamMmHoe obecnieueHue MeTtomuueckue
pexoMeHnalK He MeHee 40 pabGot Hanuuue
[PYCCKOS3BIYHOTO caiita noanepxku Hanuaue
[BU/IEOPOJIMKOB.

CIHHHIL

3.00

HanmeHoBaHHe pazaena:
"KoMmsiorepHoe
obopynoBanue"

MuorodyHKLHOHAIEHOE
YCTPOMCTBO (IIPHHTED,
CKaHep, KONHUP)

Tun ycrpoiicTBa: MHOrodyHKIHOHaNEHOE
ycrpoticTBo (MDY); LlgeTHOCTE NEYaTh: YEPHO-
benas; TexHomorus ne4aTw:
prieKTporpaduyeckas (a3epHas, CBETOHOIHAA);
‘@opmat meyatu: He MeHee A4; Tun
CKAaHHPOBAHHSA: TIPOTSKHBIN/ TUTaHLIETHBIH;
IBO3MOXKHOCTE CKaHWpOBaHUA B GopMarTax: He
meHee A4; Cnocob nogxmouenus: LAN, Wi-Fi,
USB

CIHHHILL

1.00

HoyTOyk

‘Dopm-takTop: HOYTOYK; PasMep quaroHaiau: He
MeHee 15.6 moiimoB; Paspemenue skpana: Full
HD, Quad HD uu Ultra HD; O61uumii o6sem
[YCTAHOBJIEHHOH ONEepaTUBHOM NaMATH: HE MEHee
8 T'0aiiT, MakcUMabHBIN OOLIMI
NOJIIep)KUBAEMBIH 06beM ONepaTUBHOM MaMATH:
He MeHee 16 I'GaiiT, O6vem SSD nakonurens:
He MeHee 240 ['6aiit; BecnpoBoaHas cBaA3b: Wi-
Fi; KomudecTBO BCTPOCHHBIX B KOPIYC MIOPTOB
[USB: He MeHee 2, W3 KOTOPEIX HE MeHee 1

CIOHHHIL

3.00
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Neo
n/n

HammenoBanue
obopynoranus (PBIIO)

Kparkne npaMepHble TEXHHYECKHE
xapakTepacTukn (PBIIO)

Eananna
H3MepeHHs

)!(OJIH'-ICCTBO

imormkHO ObITE USB Bepcuu He Hike 3.0,
IPaspernenue B36-kaMepbl, MIIHKCeNb: He MeHee
0.3; Berpoennsii MukpogoH; KnaBuatypa ¢
[PacKiagKol W MapKUpPOBKOH KIIaBHLI
QWERTY/HIIYKEH; Ionzepika cTaHIapToB
6ecrpoeoaHOii cBasu: 802.11a/b/g/n/ac;
TIpoH3BOOMTENBEHOCTE NpoLieccopa (3HaYeHHe
mmokazatens «CPU Mark» mo tecty
«Laptop&Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne
meHee 5000 egunur, Hanuuuwe MaHumynsaTopa
MBIIIb B KOMIUIEKTE: /1a; ¥ CTAHOBJIGHHAN
orepalMoOHHas CHCTeMa ¢ rpau4yecKuM
MOJIL30BATENECKUM HHTEp(EHCOM, CBEIeHUS O
[KOTOPOM BKJIFOUEHBI B €[IHHEBIH pEECTp
[POCCHHCKHX MPOrPaMM IS SJIEKTPOHHBIX
[BBIYMCIIMTENIEHBIX MAIlTHH U 6a3 TaHHBIX;

'Y CTaHOBJIEHHBIH MTaKeT O(PUCHOTO
MporpaMMHoOro obecneyeHus, COBMECTHMOTO C
[YCTaHOBIIEHHOH OIepaliMOHHOM CHCTEMOH,
ICBE€ZIEHHS O KOTOPOM BKJIFOYEHBI B €JUHbIH
[peecTp pOCCHHCKHX MPOrpaMM I 3JIEKTPOHHBIX
[BEIYHCITUTENIBHEIX MAIIWH U 033 JaHHBIX.

HaumenoBanne HanpasJjienns: " JonoilHaTeabHoe 06opynoBanne’

HaumeHoBaHue pa3zena:
"KoMmrneroTepHOE
obopyaoBanue"

HammeHoBaHHe pa3zena:
"TexHomorHyeckas
HAIIPABIEHHOCTD"

(O6pazoBartenbHbli Habop
1A U3YHEeHUs
MHOTOKOMITOHEHTHBIX
POOOTOTEXHHUUYECKHX
CHCTEM H
MaHHITYJIALMOHHBIX
poboToB

(O6pazoBarensHEIH HaOOp JOKEH OBITH
NpefHa3HaueH AJI W3y4eHHS
POBOTOTEXHMYECKMX TEXHOJIOTHH, OCHOB
MHGOPMAITHOHHBIX TEXHOJIOTHH H TEXHONOTHH
MPOMBILITIEHHOH aBTOMaTH3aLIMH, a TAKKe
TEXHOJIOTHi MPOTOTHITHPOBAHHS H aJiTHTHBHOIO
npou3BoAcTBa. B cocraB Habopa HOKHBI
BXOIHTH KOMIUIEKTYIOLIHE U YCTPOHCTRA,
obnajaronie KOHCTPYKTUBHOH, allnapaTHOH H
MpOrpaMMHOM COBMECTHMOCTBIO APYT C APYIOM.
1) KoMniekT KOHCTPYKTHBHBIX 37IEMEHTOB H3
MeTala ¥ IU1acTHKa i cOOpKH Moneer
AHHITYJIAIMOHHBIX pOOOTOB € YTIOBOH

€MaTHKOMH, TUTOCKOTIapaJUIeIbHOH

eMaTHKOH, Delta-kuHeMaTHKO#R. 2)
IMHTENNeKTYanbHEIH CEPBOMOYJIb C
MHTErPHPOBAHHON CHCTEMOH yIIpaBJIEHHA - HE
menee 7ir. CepBOMOIYNE AOJDKeH 00nanaTh
MHTErPUPOBAHHOM CUCTEMOH YIIpaBJIEHHUS,
lobecneuynBatoLei 0OpaTHyrO CBA3b HIIH
KOHTPOJIb TAPaMETPOB - NMOJIOKEHHE BaJla,
CKOPOCTh BpalleHHs, Harpy3ka MpHBO/A, a TAKKe
obecreunBarole BO3MOXKHOCTh
[OCJIeJOBATEEHOTO MOJKITFOUEHHs APYT €

JPYTOM H YIIPaBJIEHHA CEPBOMOIYJIAMH I10

4.00
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Ne
n/m

HanMeHoBaHHE
oGopyaosanns (PBITIO)

KpaTkne npamMepHbIe TEXHHYIECKHE
xapakrepuctukn (PBIIO)

Eananna
H3IMepenHns

KosnuecTBo|

0CIEA0BATEIEHOMY MOJTYAYTUIEKCHOMY
aCHMHXpPOHHOMY MHTep(eiicy. 3)
PoboToTexHHUYECKHH KOHTpOJLIED,
MpeACTaBISIONIHI co00i MOIyNBEHOE
YCTPOHCTBO, BKJIFOYArOIIee B ce6s OMHOILIATHBIA
MHKPOKOMIIBIOTED 15 BRITIOHEHHS CIIOKHEIX
BEIYMCITHTEIBHBIX ONepalyii, nepudepuiiHbIi
[KOHTPOJLIEP AJIA YIIPABIEeHHS BHEITHHUMH
[YCTPOMCTBaMH H IUIaTy pacUIMpeHHUs Uil
MOJKIFOUEHHS BHEITHUX yCTPOHCTB. Momynu
POOOTOTEXHHYECKOro KOHTPOJUIEpa JOJLKHEI
0b1a1aTe OTHOBPEMEHHOH KOHCTPYKTHBHOM,
aIapaTHOH H MPOrpaMMHON COBMECTHMOCTEIO
npyr ¢ apyrom. Pobororexaudeckuii
KOHTPOJLIEP JO/DKEH YAOBIETBOPATH
TEXHHYECKHM XapaKTePHUCTHKAM: KOJI-BO sep
BCTPOEHHOT'O MUKPOKOMITBIOTEpA - He MeHee 4,
TaKTOBas 4acToTa Anpa - He MeHee 1,2 [T,
obsemM O3V - He MeHee 512 MO, HaTHuHE
mHTepdeticor - SPI, 12C, 1-wire TTL, UART,
IPWM, mudposeie - He MeHee 16 mTH
{aHaJIOrOBBIE MOPTHI - He MeHee 8 1T s
TMOAKIIFOYEHHS BHEIIHHX YCTPOMCTB, BCTPOSHHBIH
uKkpodoH, a Takske WiFi wiu Bluetooth ms
E:OMM)’HPH{&U.HH CO BHEIIHHMH YCTPOHCTBaMH.
Po60TOTEXHHYECKHH KOHTPOIIIEP IOIKEH
obecneyuBaTh BO3MOMKHOCTH IPOrpaMMHPOBAaHHS]
ic moMouIBko cpeacTs A361koB C/C++, Python u
cBoOOIHO pacripocTpaHseMoii cpensl Arduino
IDE, a Taroke ynpaBaeHHS MOAETAMH
POBOTOTEXHHYECKUX CUCTEM C IOMOLIBIO CPEABI
ROS. 4) IlporpamMmmHpyeMBbIii KOHTPOIUIEp - HE
mMeHee 1mT. [IporpaMMupyeMBIH KOHTpOLIEp
NOJ>KEeH NPEeCTaBIATh COOOH BEIYUCIHTEIBHBIH
MOy, 06NafaromuM UG POBBIMH MOPTaMH -
He MeHee 8 IUT M aHaJIOTOBBIMHM TOPTaMH - He
MeHee 16 mt, uaTepdeiicamu UART, 12C,SPI,
TTL, a Takke MomgyneM GecripoBOIHOM CBA3H
runa Bluetooth unu WiFi s cozpanus
lannapaTHO-IPOrpaMMHBIX PELIEHHH U
""""yMHBIX/cMapT""""'-yCTpOHCTR IS
pa3pabotku pewenuii """"UnrepHer Bemei"""".
5) IInaTa pacmMpeHHs IPOrpaMMHUPYEMOT0
[KOHTpoJuTepa — He MeHee L. [Inara
[pacIIMpeHus No/kHa obecrieyuBaTh
[BO3MO>KHOCTB NOAKITIOYEHHS YHHBEPCAIBHOIO
BEIYHCITMTEIEHOIO MOAYJIA K CETH MOCPEACTBOM
uHTepdetica Ethernet. [nara pacmupenus
InobkHa 061agaTh IOpTaMH BBOAA-BRIBOAA JJIA
MOJXTIOYEHHs UM(POBBIX H aHAIOTOBBIX
ycTpoiicTe — He MeHee 40 T, uaTepdeiic SPI u
BO3MOYKHOCTBIO TTOJIKITFOUEHHS BHELTHEH KapThl
maMaTd. 6) Moaynb TEXHHYECKOTrO 3pEeHH,
MpecTaRIsoHH co60# ycTpoiicTBO Ha 6aze
BEIYMCIIMTENBHOIO MHKPOKOHTpOJLIEpa H




6

n/n

HanmeHnoBanHne
obopynosanns (PBIIO)

KpaTkae npAEMepHBIE TEXHHIECKHE
xapakrTepactakd (PBIIO)

Ennanna EK
H3IMepeHHs

0JIHYECTBO

MHTerPHPOBaHHOM KaMepkl, obecneyHBarolee
[pacro3HaBaHKe NMPOCTEHIMX H300paXKeHHH Ha
MOJIyJIe 3a CUET COOCTBEHHBIX BEIYHCIHTENBHBIX
IBO3MOKHOCTEH - He MeHee lmT; Mopgyns
TEXHHYECKOTO 3peHHs JOJDKeH obecrieunBaTh
BO3MOKHOCTh KOMMYHHKALIMH C aHAJIOTHYHBIMH
MO/IYJISIMH MOCPE/ICTBOM IIMHBI Ha Gaze
MOCJIeJ0BaTELHOr0 HHTepdeiica ¢ Lie/bio
nanbHelInel nepegauy pe3yabTaToB H3MEPEHHH
rpYIIBI MOOYJIEH Ha YIIPaBIIAIOLLIEE
BEIYHCITHTENIHOE YCTPOHCTBO, MOAKIIOYEHHOE K
\TaHHOH IHMHe. MOyJIb TEXHUYECKOTO 3PEHUs
[nosmkeH obecrieduBaTE BO3MOKHOCTE
OCYIIECTB/IATE HACTPOHKY MO/ TEXHHYECKOTO
BpeHHs - HaCTPOHKY KCTIO3UIMH, Oananca
Genoro, IBETOPa3HOCTHBIX COCTABIAIOLIMX,
mnomanau obHapyxuBaeMoH o61acTH

300 paskeHHs, OKPYTJIOCTH 0OHapyKHBaeMOi
lobacty uzobpaxkeHUs, OIOXKEHHE
oOHapyxuBaeMbIX 001acTel OTHOCHTENBHO APYyT
inpyra. Momynb TEXHHYECKOTO 3pEHHS A0JKEH
obecne4nBaTh BO3MOKHOCTh HACTPOHKH Ha
lonHOBpeMeHHoe oOHapy:xeHue He meHee 10
[Pa3THYHBIX OJHHOYHBIX OOBEKTOB B CEKTOpE
0630pa, b0 He MeHee 5 cOCTaBHBIX OOBEKTOR,
COCTOSAIIMX M3 HE MEHEE 3 Pa3IU4HbIX
rpaduyecKux NpUMHTHBOB. Momyne
TEXHHYECKOro 3peHHs JoJbkeH obanaTh
BCTpOeHHEIMH MHTep(deiicamu — USB, UART, 1-
wire TTL, I12C, SPI s KOMMYHHKAIHH CO
BHELIHHUMH MTOAKTIOYaEMBIMH YCTPOHCTBAMH. 7)
B cocras Habopa NOJLKHBI BXOAWTE LKGpOBLIE
MHGbOPMaIIMOHHO-CEHCOPHBIE MOAYIIH,
MpeAcTaBILToNHe co00H ycTpoiicTBa Ha 6ase
MpOrpaMMHUPYEMOro KOHTpoJLIepa 1
H3MepuTensHOro aneMenTa. L{udporoii Momys
noykeH 061afaTh BCTPOSHHBIM
MHKPOKOHTPOJIJIEPOM (TaKTOBas 4acToTa - He
MeHee 16 MI'1, 1nHHa naHHBIX — HE MEHEE 8
K6aiir), uHTepdelicaMy Ui MOAKTIOYEHHS K
BHELITHHM YCTPOHCTBaM: LM(POBHIE H
aHasorossle noptel, 1-wire TTL, pazsem Tuna
IRJ. ITudpooi Mogyns JomkeH obecreddBaTh
[BO3MOXHOCTE KOMMYHHMKAIIHMH C aHAJIOTHYHBIMH
MOJTYJISMH TIOCPEJICTBOM IIHHBI Ha Oaze
MociIeI0BaTENFHOrO HHTEpdetica ¢ Henbo
manpHeHeH nepenayy pe3yibTaToB U3MepeHHH
rpymNIsl MOIY/eH Ha yIpaBsioniee
BBIYMCIIUTENBHOE YCTPOHCTBO, NOJKIIOYEHHOE K
InaHHo# muHe. B cocraB Habopa HOJDKHO
BXOAUTB: IMGPOBOH MOMY/Ib TAKTOBOH KHOIKH —
He MeHee 3T, HU(GPOBOH MO CBETOAHOMA —
He MeHee 31T, HH(PPOBOH MOIYJIb KOHIIEBOTO
NpepbiBaTe/s — He MeHee 31T, HUudpPoBOH
MOJIYJIb IaTYHKA LIBeTa — He MeHee 11T,
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n/m

HanmeHnoBanne
obopynosanus (PBIIO)

Kparkue npaMepHbIe TEXHHYECKHE
xapakrepuctukn (PBITIO)

Ennnnana
H3IMEpEHHS

KoanuecTBO

uudposoii Moxyns RGB ceetoamona — He MeHee
Imr. 8) B coctas Habopa AO/KHBI BXOAUTH
RJIEMEHTHI 1)1 cOOPKH BaKyyMHOTO 3aXBaTa:
[BaKyyMHas IPHCOCKa — HE MeHee 11T,
DJIEKTPOMArHUTHBIH Kilanad — He MeHee 1T,
[BAKYYMHBIH Hacoc — He MeHee lmT. 9) B cocTar
Habopa 10JDKeH BXOAHTE yueOHBIH KOMIUIEKT,
BKJTIOUAIOIIHH B cebs yuebHoe nocobue, Habop
OGMOIHOTEK TPEXMEPHBIX 3JIEMEHTOB IS
MPOTOTHITHPOBAHHUA MOENEH
MaHUITYISILIMOHHBIX poOOTOB, a TakKe
nmporpaMmHoe obecriedenue s paboTsl ¢
HabopoM. ITporpammMHoe ofecnieyeHHe TOLKHO
lobecreyrBaTh TPEXMEPHYIO BU3YalIH3aLHIO
MOJIETH MaHHITYJIALIMOHHOTO poboTa (C YTI0BOH,
IIoCKoNapalule/IbHOH U ellbTa-KUHEMATHKO) B
npouecce paboTkl, 0becneYnBaTs MOCTPOSHHE
[POCTPAHCTBEHHOH TPAGKTOPHH JBIKEHHSA
MCIIOTHUTEIBHOI O MeXaHu3Ma
IMaHUITYIALMOHHOTO pob0Ta, BOBMOXKHOCTB
BaJlaHus T10CIeJOBATEIbHOCTH TOYEK I
TPOXOKAECHHSA YePEe3 HUX MCIIOMHMTEIBHOTO
[MEXaHH3Ma MaHHITYIALHOHHOrO poboTa.
ITporpaMmmMHoe obecneueHne JOMKHO
(bYHKLIMOHHPOBATh, KaK B OTAEIBHOCTH B BUAE
Cpeibl MOJIEIMPOBaHMS, TaK U B PeXKUMe
MOHHTOPHHTA B PeaJIbHOM BPEMEHH NPH
MONKITFOYEHHH MOJIETH MaHHITYJIATOPA
MOCPEICTBOM POBOTOTEXHHYECKOTO
[koHTposLIepa. [IporpammHoe obecrieueHue
NoJDKHO obecrieyrBaTh BOZMOKHOCTD
MOCTPOSHHA rPa)MKOB 3aJJaHHBIX H TEKYIIUX
00001IeHHBIX KOOPIMHAT MaHUITYJIALMOHHOTO
po6oTa, rpadHKOB 3HaUEHHI CKOpOCTEH U
[YCKOpEeHHS, rpa)MKOB pacyeTHBIX 3HAaUeHUH
Harpy3kH. [IporpaMMHoe obecriedeHHe JOJLKHO
MO3BOJIATE 33/JaBaTh ITOCIIEI0BATEILHOCTD
MepeIBIKeHUH MaHHUITYIITOpA IIOCPEICTBOM
Habopa koMaH] B 61104HO-rpadu4ecKoM
epdeiice. YueGHOe nmocobue NODKHO
comepKaTh MaTepUasl 1o pazpaboTke
eXMEpPHBIX MOJIeJeit MOOHMIBEHEIX poOOTOB,
AHMITYJIALIMOHHEIX POOOTOR ¢ pa3IMYHbIMU
THUIIAMKA KHHEMATHKH (YT/10Bas KHHEMaTHKa,
IUIOCKO-TIapajlie/IbHasd KHHEMAaTHKa, Je/bTa-
HemaTHka, SCARA unmm peryaskHas
'::Bemamka, miargpopma Ctroapra 4 T.1L.),
MHCTPYKIIMH TI0 MPOEKTHPOBaHHIO po6OTOB,
MHCTPYKLIMM ¥ METO/IMKH OCYILIECTBJICHHS
MHXKEHEPHBIX PacdeTOB IIPH IPOCKTHPOBaHHH
(pacyeTsl Harpy3KH H MOMEHTOR, pac4yeT
MOLIHOCTH TPHBOJIOB, PacYeT NapaMeTPOB
[KHHEMATHKH H T.II.), HHCTPYKLIMH 10 pa3paboTke
CHCTEM YNpPaBICHHS U IPOrpaMMHOTO
obecreyeHHs IUId YIpaBieHus poboTaMy,
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Ne HammeHnoBanne
n/n| o6opyaosanus (PBIIO)

KpaTkae npuMepHBIe TEXHAYECKHE
xapakTepacTHka (PBIIO)

Eapunanna [K
H3MepeHHd

OJIHIeCTBO

MHCTPYKLIMH M METOIMKH MO pa3paboTKe CHCTEM
[YTIpaBJIEHHs C 3JIEMEHTAMH MCKYCCTBEHHOTO
MHTEJIEKTa W MalTHHHOTO 00yYeHHs.

Yerbip&xoceBoit yuebHbIi
poboT- MaHHITYJIATOP C
MOIYJIBEHEIMH CMEHHBIMH
HacaIKaMHu

'Y4yebOHBIi po6OT-MaHUITYISTOp NPEAHA3HAYEH
IS OCBOCHHSA 00yYarOIMMHCA OCHOB
POOOTOTEXHHKH, I TOATOTOBKH 00yYaromuxcs
[K BHEIPEHHIO M MOCIIEAYIOLIEMY UCTIONIB30BAHUIO
POOOTOB B MMPOMBIILIEHHOM IPOM3BOJICTBE.
KonuuecTBo ocei pobota MaHumynsTopa -
uersipe. IlepeMeleHse HHCTPyMEHTA B
MPOCTPAHCTBE IO TPEM OCAM AOJDKHO
[YIPaBIATECSA IIATOBBIMH JBHTaTEIAMH.
HanpsokeHue NUTaHKUA IArOBBIX IBHTATENEH He
Gonee 12 B. CepBoaBHraTelb 4eTBEPTOH OCH
nomkeH 00ecevyHBaTh MOBOPOT HHCTPYMEHTA.
'Yron noBopoTa MaHHITYIATOpPa Ha OCHOBAHHH
BOKPYT BEPTHKaIBHOH OcH He MeHee 180
rpagycoB. [lns onpeneneHus MOIOKEHHUS
MaHHITYJIITOpa NPH [TOBOPOTE BOKPYT
BEPTHKAIBHON OCH JJOJDKEH UCTIONB30BATHCH
BHKOJEp. YTIol MOBOPOTA 3aHEro Iieya
MaHHITyIaTOpa He MeHee 90 rpamycoB. Yron
IOBOPOTA NEPEIHEr0 MIe4a MaHHITYIATOpA He
meHee 100 rpamycos. [lns onpenenenus
MOJIOKEHHA 3aJHETO U MEPEAHETo IUIed
MaHMITYJISTOpA IO/DKEH MCIIOJIB30BAThCSA
THPOCKOM. YT0JI IOBOPOTA 10 YeTBEPTOH OCH He
menee 180 rpamycoB. JlomkHa OBITE
BO3MOKHOCTB OCHAIIlEHHS CMEHHBIMH HacaJKaMu
(HampuMep, Jep:KaTenb KapaHaamia Wi
drnoMacTepa, MPHCOCKA C CEPBOJBHIaTelIEM,
MEXaHHWYECKOE 3aXBaTHOE YCTPOKHCTBO ¢
CEpBOJIBUTATENIEM, YCTPOHCTBO AT 1a3epHOH
TPaBHPOBKH WJIH YCTpOicTBO i 3D-neyaTH).
IMHHHUMa/TbHAsA KOMILIEKTAIUA CMEHHBIMH
[HacaJKaMH: THEBMATHYECKHH 3aXBaT
(mpucocka), MeXaHH4eCKHI 3aXBaT, HacaaKa
InepakaTeNs U1 KapaHaalna/ MapKepa/pydKHy,
Hacajka MepeXOoAHHK I KpPeIUIeHHs
ICOBMECTHMBIX KOHCTPYKTHBHBIX JeTaseit U
[KOHCTPYKIIMH, HacaaKa JIa3epHOM rpaBHPOBKH,
Hacaaka 3D-neyary (ana paboTel ¢ IIaCTHKOM
IPLA ¢ nuamerpoM HuTH 1,75 MM). lomkeH OBITE
OCHAIIIEH CEPBONIPHBOOM /I MHEBMATHYECKOTO
M MEXaHMYECKOT0 3aXBaTOB, 06eCcneyrBarOIUM
[BpallleHHe 3aXBa4eHHOro 06beKTa BO BpeMs
MepeMeIeH s, MOBOPOT MEPEMELLIaeMOoro
l0OBeKTa BOKPYT BepTHKaILHOH ocH. J{7g
obecneyeHUs PyHKIHOHMPOBaHUA
IMHEBMaTHYECKOTO 3aXBaTa JOJDKEH ObITh
OCHAIIIEH BCTPOEHHOH B KOPITYC MaHHITYIATOpa
roMmnoi. JlomkHa OBITE BOZMOXKHOCTE
MOAKITFOYEHHS JOIIOIHUTEIIBHEIX YCTPOHCTB
HaIrpuMep, TPaHCTIOPTEpPa, penbea I
nepeMelieHHs poboTa, IMyNIbTa YIPaBJISHHs THIIA

4.00
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n/n

HaunmenoBanne
obopynoeanns (PBIIO)

KpaTkne npumMepHbIie TEXHHYECKHE
xapakrepuctakn (PBITIO)

Exnanna
H3IMEpEeHHs

)I(OJ'IH‘IGCTBO

VOKOHCTHK, KaMephl MAITHHHOTO 3PEHHS,
ONITHYECKOTO JaTYHKa, MOIYJi 6eCIpOBOTHOTO
inoctyna). PoboT-MaHUITynATOp NODKEH
obecrieduBaTh NepeMelleHHe HacanKHy B
MPOCTPAHCTRE, AKTHBAIHIO HACAIKH,
BO3MOXKHOCTB IOTy4EHHA CHTHAIIOB OT KaMephl H
MaTYHKOB, BOSMOXHOCTE YIIpaBJIEHHS
NIONO/IHUTENBHBIMH yCTpoHcTBaMH. Martepua
KOpITyca — afOMHHUH. Jluamerp paboueii 30HBI
(6e3 yueTa HaBECHOIO HHCTPYMEHTA H YETBEPTOM
ocH) He MeHee 350 MM. UHTepdetic
moaxmouenus — USB. Jlomken uMeTth
BO3MOXXHOCTb @aBTOHOMHOM paGoThI U BHEITHETO
lyIpaBieHus. [ BHELIHEro yIpaBiIeHHA
NoJDKeH OBITh MpeIyCMOTPEH IyJIbT,
MOKIIOYaeMbli K poboty mo Bluetooth.
'Ynparnsrommi KOHTpOJLIep NOJDKeH OBITh
COBMECTHM CO cpefoi Arduino. YmpaBnsromuii
[KOHTPOJLIEP COBMECTHM CO CpELoH
MporpaMMHpOBaHHsA Scratch H A3BIKOM
nporpammupoBanus C. JlombkeH obecrieunBaTh
IOBOPOT IO IEPBBIM TPEM OCHAM B 3alaHHBIN
YTOJ ¥ Ha 3aJaHHbIH YTOJI, MOBOPOT MO
JETBEPTOH OCH Ha 3a/laHHBIH YIOJl, ABH:KEHHE B
[koopauHaTel X, Y, Z, nepeMelleHHe Ha 33/1aHHOE
paccTosiHUE 10 koopauHatam X, Y, Z, mepegaqy
ITAHHBIX O TEKYIIEM TIONIOKEHHH YTJIOB,
riepefavy JaHHBIX O TEKYHIMX KOOpAHHATAX
MHCTpyMeHTa. J[OJDKEH IOoAIep:KUBaTh
nepeMeleH’e B IeKapTOBBIX KOOPAHHATAX H
YIJIaX OBOPOTA OCEH, ¢ 3aJaHHON CKOPOCTBIO U
[yCKOpeHHeM. THITBI TIepeMeIeHHH B
NEKapTOBBIX KOOPAMHATAX: IBHXEHHE 110
TpaeKTOPHH, JBHKEHHE 110 NIPAMOH MeKITy
NTBYMS TOUKaMH, TIEpENpPHITHBaHHE H3 TOYKH H
To4Ky (nepeHoc o6bekTa). Kopmyc momken ObITh
B 3aI[MIIEHHOM HCIIOJIHEHHME (KIacca He HIDKe
1P20).

O6pazoBaTtensHbIi Habop
1O MEXaHHUKe,
MEXaTPOHHKE H
poboToTEXHHKE

Habop momkeH GBITh MpeTHA3HAYEH IJIA
MPOBEASHUA Y4eOHBIX 3aHATHH MO H3YYEHHIO
OCHOB MEXaTPOHHKH M POOOTOTEXHHKH,
MpaKTHYECKOrO MPUMEHEHHA 6a30BBIX
PIIEMEHTOB JJIEKTPOHHKH H CXeMOTEXHHKH, a
raxoke HauboJee pacpoCTpaHeHHOH
PIIEMEHTHOMH 6a3bl M OCHOBHBIX TEXHMYECKHX
PELIEHHUH, IPUMEHAEMBIX IIPH IPOEKTHPOBAHHH
M TIPOTOTHITHPOBAHHH Pa3IHYHBIX HHXKEHEPHBIX,
[KHOepHEeTHYECKHX H BCTpauBaEMBIX CHCTEM. B
cocTaB Habopa DO/KHEI BXOAHTh
OMIUIEKTYIOIOHE U yCTpokcTRa, obnaaaromue
ﬁZOHCTPYKTHBHOﬁ, AJIEKTPHYECKOH, alnapaTHOH U
IMPOrpaMMHO¥N COBMECTHMOCTBIO IPYT C APYTOM.
B cocras Habopa T0/KeH BXOAUTE KOMIUIEKT
OHCTPYKTUBHBIX JJIEMEHTOR W3 MeTaJU1a JUIs

HITYK

OOpkH MakeTa MaHMITYJISLMOHHOrO pofoTa

4.00
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n/no

HaumenoBaHune
oGopynosanuns (PBIIO)

KpaTrkue npaMepHbIe TEXHAYECKHAE
xapakTepuctakH (PBIIO)

Ennaana
H3IMEpeHHs

KoangecTBO

KOMIUIEKT METAUTHYECKUX KOHCTPYKTHBHBIX
PIIEMEHTOB U1 COOpKH MakeTa MOOHIBHOTO
pobora. B coctaB Habopa NOMKHEI BXOOMTh
TPHUBOJA Pa3IMYHOTO THIIA: MOTOPEI C
WHTETPHPOBAaHHBIM MIIH BHEIIHUM JaTYHKOM
[OJI0KEHUA — HE MeHee 2IUT, CEPBONPUBOA
60sBIIOMH — HE MeHee 41T, CepBONPHBOA MaJIBIH
— He MeHee 21T, IPUBOJ ¢ BO3MOXKHOCTBIO
YTIpaBJIEHHA B LIarOBOM pexUMe — He MeHee
2mT. B coctaB Habopa HOBKHEI BXOIHTH
DIIEMEHTHI 1711 cOOpKH BaKyyMHOIO 3aXBara:
BaKyyMHas IIPHCOCKa — He MeHee | 1T,
AIIEKTPOMArHUTHBIH KJIaraH — He MeHee 11T,
BaKyyMHbBIH Hacoc — He MeHee lmr. B cocrap
Habopa o/bKHa BXOIMTH /IeMeHTHas 0a3a Uit
MPOTOTUITHPOBAHUA: ILIATa I
becraeyHOronpoOTOTUITHPOBAHHUS, KOMILIEKT
[MPOBOJOB Pa3IM4YHOTO THIIA U JUTHHEI, KOMIUIEKT
[PE3HCTOPOB, KOMIUIEKT CBETOJHOMIOB,
CeMHCErMeHTHBIH HHaUKaTop, aucrutei K-
THI1a, KHOIIKH — HE MEHee SIUT, MOTEHIIMOMETPEI
— He MeHee 31T, HH(paKpacHbIH JaTUHK - HE
MeHee 31T, yIbTpa3ByKOBOH JaTYHK - HE MEHee
3T, JaTYMK TEMIepaTypsl - He MeHee 11T,
TaTYMK OCBELIEHHOCTH - He MeHee |1IT, MOIy.Ib
Bluetooth — He Menee 1T, Mmogysis MK-
MpHeMHHMKA — He MeHee 1T, moxyns UK-
nepeaaTyMKa B BUAE KHOMOYHOTO ITyJIbTa
yIIpaBIeHHs — | 10T, aKKyMyJIsTOp — HEe MeHee
11T, 3apanHOe ycTpoiicTBO — He MeHee liuT. B
cocTaB Habopa JAO/DKEH BXOOUTE MYJIBTHAATYHK
IS M3MEPEHHMSA TEMIIepaTyphbl U BIaXKHOCTH
OKpYKaroIeH cpeAsl — He MeHee 11IT.
MynbTHIATYHK NO/DKEH 0bnamaTe BCTPOEHHBIM
MHKDOKOHTPOJIJIEPOM (TaKTOBas 4acToTa - He
MeHee 16 MI'l, IiMHA JaHHBIX — HE MeHee §
IK6aiiT), uaTepdeiicaMu s MOAKIFOYEHH K
BHELIIHHM YCTPOHCTBaM: IU(POBEIE U
aHajoroBsle MOpThl, 1-wire TTL, pasvem Thna
RJ. B cocras Habopa noJpkeH BXOHTh
OMIUIEKT YHHBEPCAJIBHBIX BEIYHCIIUTENBHBIX
olyJei, MpeACTaBIAOINX cO00H 6a30ByI0
aTy, IUIaTy pacCLUIMPEHHs [ CETEBOTO
3aUMOJIEHCTBHS M IUIATy NOAKITIOYEHHUS
HJIOBOI Harpy3ku. Bxoasimue B KOMIUIEKT
CTPOHCTBA AO/DKHBI 00/1a1aTh OIHOBPEMEHHO#H
OHCTPYKTHBHOH, 3JIEKTPHYECKOH, alnapaTHOH U
MPOrpaMMHOM COBMECTHMOCTEIO IPYT C IPYTOM.
ba3opas miata yHHBEepCaJlbHOIO
BBIYHCIIMTEIbHOIO MOIYJIA AO/DKHA
MpeacTaBIAThH COOOH MpOrpaMMHUpYeMBIi
KoHTposiep B cpene Arduino IDE wmu
aHaJIOTHYHBIX CBOOOIHO pacrpoCTpaHsIeMbIX
cpenax pazpabotku. bazoBas mnara DomkHa
obnagaTh BCTPOEHHBIMH MHTepGeicaMu i
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Ne
n/n

HaunmenoBanne
obopyaosanuns (PBIIO)

Kparkue npaMepHble TEXHHYECKHE
xapaktepucTakH (PBIIO)

EarHAnA
H3MepeHHs

[KoangecTBO

MOAKTIOYEHUS IM(DPOBBIX M aHAIIOTOBBIX
[yCTPOHCTB, BCTPOEHHBIMU MHTepdeiicamu USB,
UART, I2C, SPI, 1-wire TTL, Bluetooth, WiFi.
[1nata pacimpeHHs AoJDkHA obecneYuBaTh
BO3MOKHOCTD IOAKIIOYEHH] YHHBEPCAIBHOTO
BEIYHMCITHTENTBHOIO MOIYJISl K CETH IIOCPEACTBOM
uHTepheiica Ethernet. [Inara pacumpenus
inomkHa obnanaTk NOpTaMH BBOJA-BBIBOA AJIA
MOKIFOYEHHs LIM(POBBIX W aHAJIOTOBBIX
lycTpoHCTB, MHTEpdelic SPI 1 BO3MOXKHOCTEIO
MOAKTIOYEHHs BHEIIHEH KapThl maMaTH. [lnara
PaCIIHPEHHMA A1 MOAKIIOYEHHS CHIIOBOH
Harpy3KkH J0/KHa o0ecrieuynBaTh BO3MOKHOCTD
[IPAMOTO MOAKIIOYEHHS BHEITHEH CHIIOBOH
Harpy3KH, a TAaKKe PeryIupyeMoil Harpy3Kku
mocpeacteoM PWM unrepdeiica. B cocras
Habopa JODKeH BXOAHUTE MPOrpaMMHpPYeMBbIiH
IKOHTpOJLUIep, 00ecreuHBAIOIHIi BO3MOXHOCTE
OCYLIECTBIIATE pa3paboTKy MPOrpaMMHOr0 Koja,
MCTIONB3Ys HHCTPYMEHTapHii cpen pa3paboTku
Arduino IDE u Mongoose OS u s3bik0B
mporpammupoBanus C\C++, JavaScript.
[IporpaMMHUpyeMBIii KOHTPOJLIEp AOJDKEH
06J1aaTh NOPTaMHK IS TOAKITIOYEHHS
ITM(POBBIX H aHATIOTOBBIX YCTPOMCTB,
BCTPOEHHBIMH TPOrPaMMHPYEMBIMH KHOTIKAMH H
DIIEKTPOMEXaHHYECKUMH MOIYIISMH IS
OpraHH3alM{ CHCTEMBI PyYHOTO YIIpaBIECHH,
[BCTPOEHHBIMH IPOrPAMMHPYEMBIMH
CBETOIHOJAAMH I HHOHKAIMH pabodero
Pe’KUMa, BCTPOEHHBIMU HHTepdeiicamu USB,
USART, 12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi. B cocras Habopa goimkeH
BXOJHTE MOIYJTb TEXHHYECKOTO 3PEHHA ,
Mpe/ICTaB/ISIOIIHH cOO0H BEIYHUCITUTENBHOE
[YCTPOHCTBO CO BCTPOEHHBIM MHKPOTIPOLIECCOPOM
(xoJ-BO simep - He MeHee 41T, YacTOTa AOpa He
menee 1.2 I'Tu, o6sem O3V - He menee 512M6,
loObeM BCTpOEHHOH naMsATH - He MeHee 81°6),
MHTErpHPOBAHHOM KaMepo# (MaKCHMallbHOe
pa3pelleHHe BUHIEONOTOKA, [Iepe1aBaeMoro 1o
uHTepdeiicy USB - He MeHee 2592x1944 en.) u
onTHYeCKO# cucTeMoi. MoIynb TEXHHYECKOTO
BpEHMA NOJKEH 0671a1aTh COBMECTUMOCTBIO C
Pa3IHYHBIMH NPOTPAMMHUPYEMBIMH
[KOHTPOJUIEPAMH C IIOMOLIBIO HHTep(eHCoB - |-
wire TTL, UART, 12C, SPI, Ethernet. Mogyns
TEXHUYECKOT0 3peHHMs JOJDKEH obecredynBaTh
BBITIOJTHEHHE BCEX U3MEPEHHH U BBHIYMCICHHH
MOCPEACTBOM COOCTBEHHBIX BEIYHCIIHTENBHBIX
BO3MOKHOCTEH BCTPOEHHOIO0 MHKpOIpoIeccopa.
Momyib TeXHHYeCKOro 3peHHs 10JbkeH 061aaTh
BO3MOMHOCTBIO KOMMYHHKAITHH C
AHAJIOTMYHBIMU MOJYJISIMH IIOCPE/ICTBOM IIHHBI
Ha Oase mocyieoBaTeIBHOrO HHTEp(dekica ¢
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HaumenoBanne
obopynoeanns (PBIIO)

Kparknae npaMepHble TEXHAYECKHE
xapakrepuctakd (PBIIO)

Egpanna
H3MeEpeHHs

[KoJauagecTBO

LIENbI0 AajIbHEHIIECH epeaayd pe3yibTaToB
M3MEpEeHHH IpymNmbl MOAYJIEH Ha yIIpaBIAIoIIee
BEIYHCIIHTENBHOE YCTPOHCTBO, MOJKITIOYEHHOE K
MaHHOH mMHe. Moy TEXHUYECKOTO 3pEHMA
noJDKeH obecreunBaTh HACTPOHKH PEXHUMOB
paboThI - HACTPOHKY SKCIO3UIIMY, HanaHca
6emoro, 1IBETOPa3HOCTHBIX COCTABIAIOLIMX,
rwomany obHapy:KuBaeMoii obnacTu
H300paskeHHs, OKPYTJIOCTH 0OHapyKHBaeMOH
obnacT H306paskeHus, TONIOKEHHE
oOHapy»HUBaeMbIX 001acTelf OTHOCHTENIBHO JPYT
pyra, MallMHHOe 00y4YeHHe apaMeTpoB
HeHpOHHEIX ceTelt N oOHapykeHHs: OGLEKTOB,
(hopMy H 3aKOJHPOBAHHBIE 3HAUCHHUS
06Hapy>KHBaeMbIX MapKepoR THIa Aruco,
pazMephbl 0OHapyKHBaeMBIX OKPYKHOCTEH,

a/IpaToB H TPEYTOJIEHHKOB, ITapPAMETPOB
|:2H'rpacmocm, pa3MepoB, KPUBU3HEI H
MOJIOXEHUA pacno3HaBaeMbIX TUHHHA. Habop
nomkeH obecrevrBaTs BO3SMOXHOCTh
pazpaboTKH MoAeTH MOOHIBEHOTO poboTa,
ynpaeisemoi B FPV-pexume nocpencteom
MporpaMMHOro obecreyeHus s
MEPCOHATBHOTO KOMIBIOTEpa H MOOHITBHBIX
ycrpoiicTe Ha 6aze OC Android unu 108,
obecTieYHBAIOIIEr0 BO3MOKHOCTD YIIPABIEHHS
MOOWIBHBIM POOOTOM U BCTPOEHHEIM
MaHMITyJITOPOM TTOCPEICTBOM rpaduyeckoro
MHTepdelica, BRIIOYAIOWKM B cebst Habop
KHOTIOK M NepeKToyaTesel, JUKOHCTHK, 00J1acTh
1 otobpakeHus Buaeo. Habop nomken
obecrieynBaTh BO3MOXKHOCTh U3y4EHHUS OCHOB
pa3paboTKH IPOrpaMMHbIX H aNMapaTHBIX
Fcomme}ccon HHKEHEPHBIX CHCTEM, PelleHHH B
cepe ""HUHTEpHET Beel"", a TakKe pPeLIEHHH B
ob1acTH po6OTOTEXHHKH, HCKYCCTBEHHOTO
MHTEIIJIEKTa ¥ MallMHHOro o6ydeHus. B cocrar
Habopa AO/DKHO BXOHTE OCOOHE 10 M3YYEHHIO
OCHOB 3JIEKTPOHHKH U CXEMOTEXHHKH, PEIICHHH
B chepe ""HHTepHeT Bemeii"", paspaborku u
MPOTOTHIIMPOBaHHIO MoJenel poboTos. B
cocTaB Habopa JOJDKHO BXOIHTH Nocobue 1o
M3y4EHHIO OCHOB pa3paboTKu cHCTeM
TEXHHYECKOTO 3DEHHS H 37IEMEHTOR
HCKYCCTBEHHOIO MHTEJLIEKTA.

(O6pa3oBaTeNnbHbIi
KOHCTPYKTOP IS
MPAKTHKK OJI0YHOTrO
MPOrpaMMHpPOBaHHS C
[KOMILTEKTOM JaTYHKOB

Po6oToTexHH4eckui Habop NMpeAHa3HAYEH I
M3y4eHHs OCHOB pODOTOTEXHHKH, JETANEH,
Y3/IOB M MEXaHH3MOB, HEOOXOHUMBIX /1A
CO311aHHUA PODOTOTEXHHMYECKHUX YCTPOUCTB.
Ha6op npencrapnser coboit KOMILIIEKT
CTPYKTYPHBIX 3JIEMEHTOB, COEIMHHTETBHBIX
BIIEMEHTOB U 3J1EKTPOTEXHHYECKHX

oMrioHeHTOB. HaGop no3sonser npoBoguTh
KCIIEPHMEHTEI I10 NMpeAMeTy QH3MKa, CO31aBaTh
NporpaMMHpOBATE COOHpaeMble MOIETIH, H3

4.00
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n/m

HanmeHnoBanne
obopyaosanns (PBIIO)

Kparkuse npaMepHble TEXHAYECKHE
xapakrepacTaku (PBIIO)

Ennnnna

)ICOJ'IH‘IECTBO
H3IMEpeHHSI

KOMIIOHEHTOB, BXOISINHX B €r0 cocTaB, paboune
IMOZIeTd MOOMJIBHBIX M CTAIHOHAPHBIX
[POOOTOTEXHHYECKHUX YCTPOHCTB C
ABTOMATH3UPOBAHHBIM YIIPAaBIEHHEM, B TOM
MMCIIe HA KOJIECHOM M T'YCEHHYHOM XO0ny, a
TAKKe KOHCTPYKLIMH, OCHOBAHHEIX Ha
MCIIONB30BaHUH pa3IMYHbIX BUJOB Nepenady (B
TOM YHCJIE YEPBAYHBIX M 3yOUaThiX) a TakxKe
peryaros. BetpoeHHsle GecripoBOHEIE CETEBEIE
pewenus (Wi-Fi u Bluetooth), BosMoxHOCTE
[MHTErpanyH ¢ 6ecruiaTHeiM o6naunem [10,
06ecneuHBaOT BO3MOKHOCT IPAKTHYECKOIO
M3YUEHHs TEXHOJIOrHH HHTEPHETA Beleit 1
IOCHOB MCKYCCTBEHHOTO HHTEJIJIEKTA.
(OGecrneynBaeTcs BO3MOKHOCTE O0OBbETHHEHHS
HECKONBKHX pob0TOB, COOpaHHBIX M3 MOTOGHBIX
HabOopOB, B IPYIIIbI C CETEBbIM
B3auMopeHcTBHEeM. [IpemycMoTpeHa
OINIHOHAIIEHAS BO3MOXKHOCTh PAaCIIHPEHHS
MOTIOTHHTENTEHEIMH KOMITOHEHTaMH (He
BXOJLIMMH B CTAaHOAPTHYIO KOMILUIEKTAIIHIO),
TIO3BOJIAIOIIMMH H3y4YaTh TEXHHYECKOE 3pEHHE U
TMPOMBILIIEHHYIO pOOOTOTEXHHKY.
[IpemycMoTpeHa BO3MOAHOCTE paboTel Habopa ¢
TOMOJIHHTE/ILHBIMH 001a4HBIMH CEPBHCAMH.
[IpemycMOTpeHBl MUHHMYM JIBa
[pOrpaMMHPYEMBIX KOHTpOJIEpa B
M1aCTHKOBBIX KOPITyCaX, MO3BOJIAIOIIMX
OTHOBPEMEHHO CO3JaBaTh 2 BapHaHTa po6OTOB
pa3IMuHOro Ha3sHaYeHH, HMEIOLIHX
BO3MOXKHOCTB paboTh! Kak B MOTOKOBOM PEXHME,
TaK ¥ aBTOHOMHO; II03BOJIIOLIMX Peai30BaTh
00yueHHe TPOrpaMMHPOBAHHIO B HECKOMBKHX
cpenax pa3pabOTKY Ha pa3lIMYHBIX A3bIKAX (K
npuMepy, B cpeaax Mblock, Arduino IDE, Ha
s3p1kax Scratch, C, Python, microPython). Kak
MHHHMYM OJIHH H3 KOHTPOJUIEPOB HMEET
BCTPOEHHYIO OIEPALIMOHHYIO CHCTEMY,
BcTpoeHHble Wi-Fi 1 Bluetooth, mopt s

IO K/TFOYEHUS [IOC/IEOBATENBHO COEAUHIEMBIX
BHELITHHUX YCTpO#CTR (He MeHee 20
OIHOBPEMEHHO MOAKII0O9aeMbIX YcTpoicTB). Kak
MHHHMYM OIHMH H3 KOHTPOJUIEPOB HMEET
BO3MOMHOCTb OHOBPEMEHHOH 3allUCH He MeHee
8 mporpamMm, ¢ BO3MOKHOCTBIO MePEeKTFOUEHHA
Mexxay HUMH. Kak MUHUMYM ofiuH u3
KOHTPOJIJIEPOB HMEET MOJIHOLIBETHBIH THUCILICH
(IPS), mo3BonsAroIIHii BEIBOIKUTE JaHHEIE C
\IaTYNKOB B BHEe TabaHIl U rpadUuKOB, a TaKkKe
ICO34aBaTk BCTPOCHHBIE B KOHTPOJLJIED
Buneourpsl. KonmudecTBo ceHCOpOB H
MCTIOTHUTE/IBHBIX YCTPOMCTB, BCTPOEHHBIX B
IOMH U3 KOHTPOJUIEPOB, - He MeHee 10 wwT.
O611ee KOTUYECTBO /IEMEHTOB B Habope He
Meree 400 1IT., B TOM YHCJIE MOJKITI0YaeMEIe
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Ne
n/n

HanmenoBanne
obopynoBanus (PBIIO)

Kparkne npaMepHBbIe TEXHHYECKHE
xapakrepucTukH (PBIIO)

Ennanna [K
0JIHYECTBO
H3IMEpeHHs

MoxmynH: - Bluetooth Moxyss, - nBoMHON HaT4YUK
UTMHMH, - YJIbTPa3ByKOBOH JaTUYHK PACCTOSAHHS, -
aT4YMK LIBETA, - JaTYUK KaCaHHsA
PIIEKTPOMEXaHHYECKHH, - IR Moayis, - MoTOp
MOCTOSIHHOT'O TOKA C PeAYKTOPOM — He MeHee 2
LIIT., - CEPBOTIPHBOJL, - MYJIbT JUCTAHLHOHHOIO
yrpasnenus IR. Habop momxen GbITh
[YKOMILIEKTOBaH aKKyMYJ/IATOPHBIMHU DaTapesmu.
[IporpamMmmHoe obecnieueHHe, HCTIONB3yEMOE LIS
IporpaMMHpOBaHKsA coOHpaeMbIX
POOOTOTEXHUYECKHX MOJeNei H YCTPOHCTB,
MOMKHO OBITH TOCTYNMHO /U1 GECIUIaTHOrO
CKauMBaHUA W3 ceTH MHTEepHeT M mociieqyromero
MCIIOJIE30BAHHS.

HaumeHnoBaHue pazaena:
"EcTrecTBeHHOHAaY4Has
HalpaB/IeHHOCTh"

Hanmenosanne Hanpapienns: ""Bazosas (o6s3arenHas 9acTs) (MAJIOKOMIJIEKTHAS MK0a)""

HanMeHOBaHHe pasiena:
"EcTecTBeHHOHayYHas
HaIpapJIeHHOCTb
(MaIOKOMILTEKTHAs
mKosa)"

udposas nabopaTopus
1o ¢u3KKe (Y4eHHYEeCKasn)
( MaJIOKOMIUIEKTHaA
IIKOJIA)

(ObecneunBaeT BEINOIHEHHE YKCIIEPHMEHTOB T10
TeMaM Kypca ¢pu3nky. KoMmnekratms:
becrpoBoJHOH MYJIBTHAATYHK 110 HH3HKE C 6-10
BCTPOEHHBIMH naTunkaMu: [ludporoit natuuk
TEMIIEpaTyphl ¢ JHANa30HOM H3MEPEHHS HE YiKe
e oT -20 mo 120C Hudporoit naTyuk
[@OCOMIOTHOrO JaBIEHHA C THAIa30HOM
H3MepeHHd He yxe dyeM oT 0 no 500 xlTa Hatuuk
MarHMTHOIO MNOJIS C JMAra30HOM U3MEepeHHS He
yxe 4eM ot -80 no 80 MTn JJaTurk HanpsbkeHHs
C IHara30HaMH H3MEPEHH He YoKe UeM OT -2 JI0
+2B; oT -5 mo +5B; oT-10 go +10B; or -15 no
+15B [laT4uk TOKa He yxe ueM oT -1 1o +1A
JlaTuMK aKcenepoMeTp C NMoKa3aTe/IiMH He MeHee
geMm: £2 g; +4 g; £8 g OtaenbHble ycTpoicTBa:
USB ocumnnorpad He MeHee 2 kaHana, +/-10 B
Axceccyapsl: KabGems USB coequHHTETBHBIMH
BapsaHoe ycTpoicTBo ¢ kabenem miniUSB USB
\Anantep Bluetooth 4.1 LowEnergy
KOoHCTpYKTOp /7151 TPOBEAEHHUS SKCIIEPUMEHTOB
KparTkoe pyKOBOACTBO I10 3KCILTyaTalliy
Lugporo# nabopatopuu IIporpaMmHoe
obGecneyenne Meronudeckne pekomenaaliy (40
pabot) Hanuune pyccKos3slYHOTO cakTa
moaep:kku Hanuuue BUIEOPOIHKOB.

€IHHHIL 6.00

[Tudposas naboparopus
M0 XMMHH (yUeHH4Yeckas)

(OBecne4nBaeT BBINOTHEHHE 1a00PaTOPHBIX
paboT Mo XMMUH Ha YPOKax B OCHOBHOM LIKOJIE H
TMPOEKTHO-HUCCIIEOBATETbCKOH IEATETEHOCTH
yaamuxca. Komrnexkrauus: becnpoBoaHoit
MYJIBTHAATYHK T10 XMMHH C 3-Ms BCTPOEHHEIMH
maTuukamu: Jlatauk pH ¢ nuanazoHoM

M3Mepenus He yxe yem ot 0 o 14 pH Hdatuuk

€IIHHHIL 6.00
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Ne
n/n

HanmeHoBanue
obopynoeanus (PBIIO)

KpaTkne npamMepHBIe TEXHHYECKHE
xapaktepacTukd (PBIIO)

Exnanana
H3MEpeHHs

KonuuecTBO

3IEKTPONIPOBOAMMOCTH C JHANa30HaAMHM
13MepeHHs He yike deM oT 0 go 200 mxCwum; ot 0
imo 2000 MxCwm; ot 0 mo 20000 MxCwm aTumnk
TEMIIEPATYPhI C THANIa30HOM H3MEPEHHS He YKe
eM oT -20 mo +140C OtnenbHble JaTYHKH:
J{aTYMK ONTUYECKOM MIIOTHOCTH 525 HM
Axceccyapsl: Kabems USB coequHUTENbHEIH
BapsanHoe ycTpolicTso ¢ kabenem miniUSB USB
\Ananrrep Bluetooth 4.1 LowEnergy Kparkoe
[PYKOBOJCTBO IO 3KCILTyaTallui LU(POBO#
nmaboparopuu Habop nabopaTopHo#i ocHacTKH
[TporpammHoe obecrieueHne MeTonuyeckue
pexoMeHnaimu He meHee 40 pabot Hamiuue
PYCCKOA3BIUHOrO caiita moaaepxky Hanuame
BUIEOPOJIHKOB.

ITudporas mabopaTopus
no 6HoIOruH
YyYeHHYeCKas)

(O6ecrieynBaeT BHINOIHEHHE JIaG0PATOPHBIX
paboT Ha ypokax 1o GHOJIOruH B OCHOBHO#H
IKOJIe ¥ IIPOEKTHO-HCCIIeI0BATEIECKON
NeATeNbHOCTH y4amuxcs. Kommnekrams:
[becripoBOAHOH MyIBTHAATYHK 110 GHONIOrHH C 5-
IO BCTPOEHHBIMHM JaTYMKaMH: J[aT4MK BIaKHOCTH
ic nuanasoHoM u3mepenus 0...100% Marumk
OCBEIEHHOCTH C IMaNa30HOM H3MEpEHHs He yxkKe
uem ot 0 mo 180000 nx aTuuk pH ¢
THana3oHOM U3MepeHHs He yke yeM oT 0 1o 14
pH JlaTuuk TemMniepaTypel ¢ AHana3zoHOM
M3MepeHHs He yxe 4eM oT -20 mo +140C daruuk
TEMIIEpATYPBI OKPY>KAIOIIEH CPeIsl C
IMUana3oHOM M3MepeHus He yike 4eM ot -20 1o
+40C Akceccyaprl: 3apsAaHOe yCTPOHCTBO C
kabenem miniUSB USB Anantep Bluetooth 4.1
LowEnergy KpaTrkoe pykoBOACTBO 1O
PKCILTyaTaluy LudpoBoH 1abopaTopHu
[Trdporas BuOeOKaMepa C METAJUIHYECKUM
IOTaTHBOM, paspelneHue He meHee 0,3
MmukclIporpammHoe obecnedeHre
MeToguueckue pekoMeHaau He mernee 30
pabot YnakoBka Hanuuue pycckos3bI9HOrO
caiiTa MOAAEPKKY, HATMYHE BHIEOPOIHKOB

€IHHHIL

6.00

IHauMeHOBaHHE pa3ena:
"KommberoTepHOE
lobopynoBanue
(MaJIOKOMILTEKTHASA
mKona)"

MuorodyHKIHOHATEHOE
yCTpoiicTBO (IIpHHTED,
CKaHep, KOIUP)

Tun yctpoiictea: MHOrogyHKUHOHAIBHOE
ycTpoticTBo (MDVY); LIpeTHOCTE TIeYaTh: YEpHO-
Oemasg; TexHOIOrHs MmevaTH:
hnexTporpaudeckas (Ja3epHasi, CRETOOHOIHAL);
@opmar mevatu: He MeHee A4; Tun
CKAHHPOBAHHA: MPOTSKHBIH/ TIaHIIETHBIHA;
IBo3MO3KHOCTh CKAHHPOBaHHSA B (JOPMaTax: He
MeHee Ad; Crocob mogxmouenus: LAN, Wi-Fi,
USB

CIHHHIL

3.00

HoyTtOyk

DopM-pakrop: HOyTOYK; PasMep nHaroHamy: He

€MHHI]

6.00
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n/n

HammeHoBanne
obopynosanus (PBITO)

KpaTkne npEMepHbIe TeXHAYECKHE
xapakrepuctukd (PBIIO)

Ennanna
HIMEpeHHs

KonngecTBo|

MeHee 15.6 mokmoB; Paszpemenue skpana: Full
IHD, Quad HD wam Ultra HD; O6muit 065eM
[YCTaHOBJIEHHO# ONIEpaTHBHOH NaMATH: HE MEHee
8 I'baiiT; MakcuManbHBIH 0011t
10/17IepXKHBaeMbId 00beM ONEepPaTHBHOMN MaMsITH:
He MeHee 16 I'6alit; O6bemM SSD HakonuTemns:
He MeHee 240 I"6aiit; BecnpoBoaHas cBa3b: Wi-
Fi; KonMuyecTBO BCTPOEGHHBIX B KOPITYC ITOPTOB
USB: He MeHee 2, W3 KOTOPEIX He MeHee |
nomkHO 661t USB Bepcuu He Hinke 3.0;
PaspemeHnue B0-kaMepsl, Mukcenb: He MeHee
0.3; Berpoennsrit MukpodoH; Knasuatypa ¢
[PACK/IaaKO#i ¥ MapKHPOBKOH KIaBHII
QWERTY/MITYKEH; [oieprika CTaHIapTOB
6ecnipoBoHo# cesazm: 802.11a/b/g/n/ac;

[ Ipou3BOIUTENBHOCTE MpOLIECCOpa (3HAUSHHE
mokasartena «CPU Mark» no Tecty
«Laptop&Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ne
MeHee 5000 enunu; Hanmuue MaHummyisTopa
MBILIb B KOMIUIEKTE: 1a; Y CTaHOBJIEHHAs
orepalMOHHas CHcTeMa ¢ rpaduyeckum
MOJNIb30BATENECKHM HMHTEP(EHCOM, CBEACHHS O
[KOTOPOM BKJIIOUEHBI B €IHHBIH peecTp
[POCCHHCKMX MPOrpaMM JJIst JJIEKTPOHHBIX
BEIYMCIIMTENBHBIX MallMH M 6a3 JaHHBIX;
'YcraHOBIIEHHBIH MakeT 0HCHOTO
TpOrpaMMHOr0 ofecreueHus, COBMECTHMOTO €
[YCTaHOBJIEHHOH OIEPallMOHHOH CHCTEMOH,
CBE/IEHHs O KOTOPOM BKJIIOYEHBI B €JHHBIH
[PEECTP POCCHICKUX MPOrpaMM IS SJIEKTPOHHBIX
BBIYMCIIMTENBHBIX MAUIMH M 023 JaHHBIX.




