[IpuioxkeHue 5

K MeToauueCcKuM peKOMeHalusm

PEKOMEH/IYEMBIM ITPUMEPHBIN ITEPEUEHD
ObOPYJOBAHUSA, PACXOJHBIX MATEPHUAJIOB, CPEJCTB ObYYEHHWSA 1 BOCIIMTAHUA AJISI CO3JAHUA 1
OBECIIEUYEHUSA ®YHKIIMOHUPOBAHUS IIEHTPOB OBPA30BAHNSI ECTECTBEHHO-HAYYHOM 1
TEXHOJIOTMYECKOM HAITPABJIEHHOCTEM «TOUKA POCTA» B OBIIIEOBPA30OBATEJ/IbHBIX OPT AHU3AIIUAX,

PACIIOJIOKEHHBIX B CE/IbCKOV MECTHOCTH U MAJIBIX TOPOJIAX

KosmuecTBO ejliHUAL]

(o01eo6pa3oBaTe/IbH Ko/muecTBO eAUHUI]
N HaumeHoBaHue ble OpraHu3aIum, He (MaI0KOMILIEKTHBIE
0 KpaTKue npuMepHbIe TeXHUYECKHE XapaKTepPHUCTHKH
o0opyaoBaHusA SIBJISAIOLHECS o01eo0pa3oBaTe/IbHbIE
Ma/IOKOMIUVIEKTHBIMHM) | OpPraHU3aluu), ejf. u3M.
, e]I. U3M.
BA30OBAS (OBA3ATEJ/IBHAS YACTD)
EcTrecTBeHHOHay4YHasi HATIPABJIEHHOCTD
OobecrieurBaeT BBITIOJHEHHEe 1a00PaTOPHBIX paboT Ha YpOKax 1o
OMOIOrMM B OCHOBHOM IIKOJIe W TIPOEKTHO-UCC/IeZI0BaTeTbCKOM
J1esiTe/IbHOCTU YYall[iXCsl.
KomrinekTanust: becripoBoiHOM MyIbTHIATYMK 110 OMOIOTHH C 5-10
BCTPOEHHBIMU [JaTUNKAMMU:
JaTurK B/Ia)KHOCTHU C Arana3oHoM uaMepenus 0...100%
Ilucdposas naboparopust | [laTuvK OCBEIEHHOCTH C AMara30HOM M3MepeHust He ke ueM oT 0 7o
1. 1o 6uoIoTUU 180000 5k 3 miT. 2 1T,
(yueHunueckast) Hatuvk pH ¢ guamna3oHoMm usMmepenus He yxe ueM ot 0 1o 14 pH

JaTuuk TeMriepaTyphbl C AUaria30HOM U3MepeHus He yxxe ueM oT -20 10
+140C

[JaTuvk TeMriepaTypbl OKpYy>Katolllel cpe/ibl C AUarna3oHOM U3MepeHust
He yxe ueM 0T -20 go +40C

Axceccyapsr:

3apsiiHOe yCTPOMCTBO C Kabesem miniUSB




USB Aparnirep Bluetooth 4.1 Low Energy

KpaTkoe pyKOBOZICTBO IO 3KCITTyaTaliu [udpoBoii 1abopaTopun
Ludposas Bujeokamepa C MeTa/JIMUeCKUM LLITaTUBOM, Pa3peLleHue

He MeHee 0,3 Mnukc

ITporpaMMHOe obecrieueHue

Metoauueckrie pekoMeH1aluu He MeHee 30 paboT

YmakoBka

Hanuuue pycckosi3bIUHOTO caiiTa Mo/JiePyKKU, Hallure BUJEe0POIUKOB.

Liudposas nabopaTtopus
10 XUMUU (yueHUUYecKas)

ObecrieuyrBaeT BbINIOTHEHHe 1a00PaTOPHBIX paboT M0 XUMHU Ha YPOKax
B OCHOBHOM LIIKOJIEe Y TIPOEKTHO-KUCC/Ie[J0BATE/IbCKOU 1eSITe/IbHOCTH
y4aruxcs.

Kowmrinekranys:

BbecripoBogHOM My/IbTUAATUMK 110 XUMUU C 3-Ms1 BCTPOEHHBIMU
JlaTYNKaMU:

Haruuk pH c guarasoHoM nsmepeHus He yxe yem ot 0 1o 14 pH
JaTuukK 371€eKTpOonpoBOAUMOCTH C Jara30oHaMU U3MepeHUs He y)Ke ueM
ot 0 go 200 MxCwm; ot 0 1o 2000 MKCMm; ot 0 10 20000 MkCm

Jatuvk TemMIiepaTypsl C Auana3oHOM U3MepeHus He yke ueM oT -20 1o
+140C

OTpenbHbIe JaTYUKHU:

JaTunk onTU4ecKou MmI0THOCTU 525 HM

AKceccyapsl:

Kab6ens USB coevHUTETbHBIN

3apsiiHOe yCTPOKCTBO C Kabesiem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KpaTkoe pyKOBOJCTBO M0 3KCI/lyaTauyuy Ly poBoi

naboparopun Habop mabopaTopHOii 0OCHAaCTKH

[TporpamMmmMHoe obecrieueHue

MeToauueckrie pekoMeHgaluu He meHee 40 paboT

Hanuune pycckosi3bIYHOTO caiTa NOAJep>KKU

Hanuuuve BUIEOPOJTUKOB.

3 IT.

2 IIT.

[Tudposas maboparopus
o ¢u3vke
(yueHuueckast)

ObecrieurBaeT BHITIOJTHEHHE SKCIIEPUMEHTOB T10 TeMaM Kypca (hU3UKH.
Kowmruiekranusi:

BecripoBogHOM My/IbTUAATUUK T10 PU3MKe C 6-10 BCTPOEHHBIMU
JaTunKaMu:

3 IT.

2 IIT.




LIndpoBoii faTUMK TemriepaTyphl C 1ara3oHoOM U3MepeHUs He Y)ke ueM
ot -20 o 120C

LIncdpoBoii faTUMK aOCOMIOTHOTO JJaB/IeHUs C JUAra30HOM U3MepeHHst
He y>xe yeM oT 0 1o 500 kI1a

JaTurvK MarHMTHOIO MOJIA C AXarna3oHOM U3MepeHUs He yxke yem oT -80
1o 80 mTn

JlaTuvK HanpspkeHHs C Juara3soHaMy M3MepeHUs He y)kKe ueM OT -2 110
+2B; ot -5 g0 +5B; ot -10 g0 +10B; oT -15 1o +15B

Jatuvk ToKa He yxe ueM oT -1 1o +1A

JaTuuk akcesepomeTp C roKasaTessiMU He MeHee yeM: +2 g; +4 g; +8 g
OtpenbHBIE yCTPOUCTBA:

USB octmsnorpad He MeHee 2 KaHasa, +/-10 B

AKceccyapsl:

Kabenbs USB coeguHUTETBHBIN

3apsiiHOe yCTpOKCTBO C Kabesem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KoHCTpyKTOp AA/151 IPOBEIeHNsI SKCIIepUMEHTOB

KpaTkoe pykoBO/ICTBO MO 3KCIUTyaTaliuu L(poBoii

nabopatopuu ITporpaMmMHoe obecrieueHue

Metoanueckue pekomeHarmu (40 pabor)

Hanuuwe pycckosi3pIUHOTO caiiTa MoAJep>KKU

Hanuuue BUEOpPO/IUKOB.

KomMnbroTepHoe 000opyioBaHue

4. HoyTt6yk

d®opm-thakTop: HOYTOYK;

Pa3mep auaroHanu: He MeHee 15.6 [10MMOB;

Pa3pemienuie skpana: Full HD, Quad HD wnu Ultra HD;

OO61umii 06BeM yCTaHOB/IEHHOM OTlepaTUBHOM MaMsATH: He MeHee 8
I'GaiirT;

MakcrManbHbBIN 0OIIUH MOoA1ep>KUBaeMbIii 00BeM OTlepaTHBHOMN
MaMsTH: He MeHee 16 I"0aiiT;

O6bem SSD Hakomuresns: He meHee 240 I'6aiiT;

becnipoBozHas cBsAsb: Wi-Fi;

KomnuectBo BCTpoeHHBIX B KopIiyc ropToB USB: He meHee 2, 13
KOTOpbIX He MeHee 1 10/mkHO ObITe USB Bepcuu He Hke 3.0;
PaspemieHne B36-kamepsl, Mvkcesib: He MeHee (.3;

3 IT.

2 IIT.




BcTpoeHHbIM MUKPOGOH;

KnaBuaTtypa ¢ packnaikoi 1 MapKMpOBKOU K/IaBUII
QWERTY/MITYKEH;

IMoapmepkka cTtaHgapToB GecripoBozHOM cBs3u: 802.11a/b/g/n/ac;
[MpousBoauTENBHOCTD MpoLjeccopa (3HaueHHe roka3aTens «CPU Mark»
o tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He meHee 5000 efuHUI;
Hanuuvie MaHUMyISITOpPa MBIIIL B KOMILIEKTe: /ia;

YcTaHoBNeHHas ornepaLyoHHast CHUCTeMa C rpauueckum
T0J1b30BaTeIbCKUM UHTep(delicoM, CBe/leHHsI 0 KOTOPOM BK/TFOUEHBI B
eIUHbIA peecTp pOCCUMCKUX TIPOrPaMM JIJist 37IeKTPOHHBIX
BBIUMC/IUTE/TBHBIX MallIWH U 0a3 JaHHbIX;

YcTaHOBEHHBIN MakeT 0()MCHOTO MPOrPpaMMHOT0 0becrieueHus,
COBMECTUMOTO C yCTaHOBJIEHHOH OrepaljiOHHON CUCTeMOM, CBeJleHUs O
KOTOPOM BK/TFOUEHbI B e/JUHbI peecTp pOCCUMCKUX MPOrpaMM JJist
3JIEKTPOHHBIX BBIUMC/IUTE/TbHBIX MaIlIMH U 0a3 ZIAHHBIX.

M®Y (npuHTep, ckaHep,

Tun ycrporictBa: MHOroyHKIMOHaNbHOe yCTpoicTBO (MDY);
LIBeTHOCTH TMeUaTh: YepHO-Oeriasi;

TexHosiorus nmevartu: 3aeKTporpaduyeckas (J1azepHasi, CBeTOAHO/IHAs);
@dopmMar reyaTu: He MeHee A4,

1 1oT.

1 1oT.

KOIHP) . .
TUM CKaHUPOBAHUSL: TIPOTSKHBIN/TITAHIIIETHBIM;
Bo3MoXXHOCTh CKaHUPOBaHUs B (hopmarax: He MeHee A4;
Cnoco6 nogkmouenus: LAN, Wi-Fi, USB
JOINO/THUTEJ/IBHOE OBOPY/JOBAHUE
EcTrecTBeHHOHayYHasi HANIPAB/JIeHHOCTD
ObGecrieurBaeT BhITIOTHEHHEe /1Tab0paTOPHBIX PabOT Ha ypOKax 1o
O1OI0rMK B OCHOBHOM IIKOJIe U TIPOEKTHO-UCC/IeZI0BaTeTbCKOM
JesITeNTbHOCTU YYaIIuXCsl.
KomrninekTaiyst: BecripoBoiHOM MyIbTUIaTYMK 110 OMOIOTHH C 5-10
Ludposas mabopaTopus
BCTPOEHHBIMU JIATUYMKAMU:
1. o 6uosiorun o 1 1T 1 1T
Jaturk B/Ia)KHOCTHU C Arana3oHoM uamMepenus 0...100%
(yueHunueckas)

JlaTurK OCBeleHHOCTH C juarna30HOM u3MepeHus He yxke yem oT 0 fi0
180000 1k

Haruuk pH c nuarnasoHoM usmepeHus He yxxe yem ot 0 go 14 pH
JaTuvK TeMriepaTypsl C iara3oHOM U3MepeHus He yke ueM oT -20 10




+140C

JaTuuk TeMriepaTypbl OKpYy>Karolllel Cpe/ibl C AUara30HOM U3MepeHust
He yxxe ueM 0T -20 g0 +40C

AKceccyapsl:

3apsiiHOe yCTpOMCTBO C Kabesem miniUSB

USB Aparnirep Bluetooth 4.1 Low Energy

KpaTkoe pyKOBOZCTBO I10 3KCILTyaTalyu [udpoBoii 1abopaTopun
Ludposas BUjeokaMepa C MeTa/VIMYeCKUM IITaTUBOM, pa3pelleHne
He meHee 0,3 Mnukc

ITporpaMmMHOe obecrieueHue

Metoauueckrie pekoMeHialiuu He MeHee 30 paboT

YmakoBka

Hanuuye pycckosi3bIUHOr0 caiiTa NoAiJiepyKKU, Haluuue BUe0POIUKOB.

Lindposas naboparopust
10 XUMUU (yUeHHUUecKas)

ObecrieurBaeT BHITIOJTHEHHE /TaOOPAaTOPHBIX PabOT 10 XMMUHU Ha yPOKax
B OCHOBHOM LLIKOJIe U TIPOEKTHO-UCC/Iel0BaTeNbCKOW [esITe/IbHOCTU
y4JaLuxcsl.

Kowmruiekranus:

becripoBoiHOM My/IbTUAATUMK M0 XUMUH C 3-MSI BCTPO€HHBIMU
JlaTYMKaMHU:

Hatuvk pH ¢ nuamna3oHoMm usMmepenus He yke yeM ot 0 1o 14 pH
JlaTuvK 3/1eKTpONpOBOAUMOCTH C jaria30HaMU U3MepPeHUs He yKe ueM
ot 0 go 200 MxCwm; ot 0 mo 2000 MxCwm; ot 0 1o 20000 MkCm

JlaTuvk TeMriepaTypsbl C Mara3oHOM U3MepeHus He ke ueM ot -20 10
+140C

OTpenbHbIE JATUUKU:

JaTunk onTU4eCcKou MIOTHOCTU 525 HM

AKceccyapsl:

Kab6enb USB coeguiHUTE TBHBIN

3apsiiHOe yCTPOKCTBO C Kabesem miniUSB

USB Apanirep Bluetooth 4.1 Low Energy

Kpatkoe pykoBOACTBO M0 3KCITyaTaliuu LU pOBOM

nabopatopuu Habop 1abopaTopHO 0CHAaCTKH

[IporpammMHoe obecrieueHue

Metoauueckrie peKoMeH/Ialiuu He MeHee 40 paboT

Hanuuue pycckosi3bIUHOTO caiiTa MoAJep)KKU

1 1.

1 1.




Hannuvie BYe0pOJIMKOB.

Llucdposas naboparopus
o usuke
(yueHuueckas)

OObecrieuyrBaeT BBITIOJTHEHHE SKCTIEPUMEHTOB T10 TeMaM Kypca (pHU3UKH.
Kowmruiekranus:

BecnpoBoHOM My/IbTHUAATUMK 110 (PU3MKe C 6-10 BCTPOEHHBIMU
JlaTYMKaMHU:

LIndpoBoii faTUMK TemrepaTyphbl C A1ara3oHOM U3MepeHUs He Y)Ke ueM
ot -20 mo 120C

LIncdpoBoii faTUMK aOCOMIOTHOTO JjaB/ieHHsI C JUara30HOM U3MepeHHst
He yxe yeM oT 0 go 500 kIla

JaTurvK MarHMTHOIO M0JIA C AUarna3oHOM U3MepeHUs He yxke yem oT -80
a0 80 mTn

JaTuvK HanpspKeHHs C AuariasoHaMy M3MepeHUs He yyke yeM OT -2 110
+2B; ot -5 g0 +5B; ot -10 go +10B; oT -15 1o +15B

Jatuvk ToKa He yXe ueM oT -1 1o +1A

JaTuuk akcesiepoMeTp C IoKas3aTessiMU He MeHee ueM: +2 g; 4 g; +8 g
OtpenbHBIE yCTPOUCTBA:

USB ocumnorpad He MeHee 2 KaHana, +/-10 B

AKceccyapsl:

Kab6ens USB coevHUTETbHBIN

3apsiiHOe yCTPOMCTBO C Kabesem miniUSB

USB Apantep Bluetooth 4.1 Low Energy

KoHCTpyKTOp AA/151 IPOBeIeHNsI SKCIIepUMEHTOB

Kpatkoe pykoBOACTBO MO 3KCITyaTaliuu LU POBOM

nabopatopuu ITporpamMHoe obecrieueHre

MeTtoauueckuie pekomeHzaaumu (40 pabor)

Hannume pycCKOS3bIYHOIO caWTa NOAAepKKU

Hanuuuve BUIEOPOJTUKOB.

1 1.

1 1.

[Tudposas maboparopus
1o Gu3no0run
(mpodu/ibHBIN YPOBEHbD)

ObecrieurBaeT NpoBejeHre UCCIeI0BaHus 10 (PYHKIMOHUPOBAHUIO
yesioBeyecKoro opranusma. Kommnekrarusi: becripoBogHou
MYJIbTUJATUUK 10 (PM3MOJIOTHU C 5-10 BCTPOEHHBIMU JlaTUMKaMHU:
Hatuuk aptepuansHoro gassenus (0...250 mm pT. CT.)

Jatuuk 1ysbca ¢ uarna3oHoM u3mepeHus He yxxe uem ot 30 go 200
y/MUH

JaTuvk TeMriepaTypsl TeJsa C Jrana3oHOM M3MepeHUs He Y)Ke UyeM OT
+25 o +40C

1 1.

1 1T




JaTuuK 4acTOThI AbIXaHUs C AUara30HOM M3MepeHHUs He yxke ueM oT 0
10 100 1UKI0B/MUH

JaTtuvk ycKopeHus C nokasaTtensiMu +2 g; +4 g; +8 g

OTaenbHbIE YCTPOWCTBA:

Hatuvk OKI' ¢ quanasoHoM usMmepenus He yxxe yeM ot -300 go +300
MB)

Jatuvk cuiomMep € Aranas’oHOM usMepeHus He yxxe yem ot 0 1o 40 H
JlaTuvK OCBelLleHHOCTH C AMara30HOM H3MepeHus He yxe yeMm oT 0
1o 180000 ik

AKceccyapsl:

Kab6enb USB coeyiHUTETBHBIM

3apsiiHOe ycTpoicTBO ¢ Kabenem miniUSB

USB Aparnrep Bluetooth 4.1 Low Energy

KpaTtkoe pyKoBOACTBO M0 3KCITyaTaliuu LU pOBOM

nabopatopuu ITporpamMHoe obecrieueHue

MeTtouueckuie pekoMeHaluy He MeHee 20 paboT

Hanuune pyccKOsI3bIYHOTO CanTa MOAJeP>KKU

Hannuvie BY€0pOJIMKOB.

Ludposas mabopaTopus
T0 9KOJIOTHH

ObecrieurBaeT NpoBeieHre yueOHOr0 SKOI0THUeCKOro MOHUTOPUHTA
WHCTPYMeHTaIbHbIMU MeTojaMu. Habop nprmeHsieTcsi py U3y4yeHUn
9KOJIOTUH, OUOJIOTUH, XUMHWH, Teorpaduu ¥ PUPOJ0Be/IeHs, a TAKKe
JJ1s1 UHOVBUAYanbHBIX UCC/Ie0BaHUSI U IPOEKTHOW J1esITe/IbHOCTU
IKOJIbHUKOB. Kommtekranys: becripoBogHONM My/IbTUATUMK T10
5KOJIOTMYeCKOMY MOHUTOPUHTY C 8-10 BCTPOEHHBIMU JJaTUUKaMU:
JlaTuvK HATpaT-HuOHOB

JaTuuk X710puz-uOHOB

Hatuvk pH c auamna3oHoMm usMmepenus He yxxe yeM ot 0 1o 14 pH
Jaturk By1a)KHOCTHU € Arana3oHoM uamepenus 0...100%

JlaTurK OCBeleHHOCTH C uarna30HOM u3MepeHus He yxke yeM oT 0 f0
180000 5k

JaTturk TemMriepaTypsl C Auana3oHOM U3MepeHUs He yke ueM oT -20 1o
+140C

JlaTuvK 3/1eKTPONPOBOAMMOCTH C jania30HaMU U3MepPeHUs He yke ueM
ot 0 go 200 MxCwm; oT 0 1o 2000 MkCwm; ot 0 10 20000 MkCm

JlaTuvK TeMriepaTypbl OKpYy>Karolllel cpeJibl C AMara30HOM U3MepeHHs

1 1.

1 1.




He yxe yeM 0T -20 g0 +50C

OTpenbHble JATUMKU U MYJIbTUAATUUKHA:

JlaTumK 3ByKa C (DyHKLMel UHTeIpUPOBaHMs C AXara3oHOM U3MepeHMUs
yacToT He MeHee yeM OT 50 I'y go 8 kI';

JaTuvK BIa)KHOCTY TIOYBBI C JUAria30HOM U3MepeHHUs He yxxe yeM oT 0
1o 50%

JaTuvk oKucH yriepoga C AUara3oHoOM U3sMepeHus He yxxe ueM oT 0 0
1000 ppm

MynbTHAATYMK ONTHUECKOW IJIOTHOCTU ¥ MYTHOCTU CO BCTPOEHHBIMU
JlaTYMKaMH:

[JaTtuvk onTrueckor mioTHOCTH 470 HM ¢ frana3’oHoM M3MepeHus ot 0
no2D

JlaTurK onTHYecKoy IVIOTHOCTH 525 HM C AMara3oHoM usmepeHus ot 0
no2D

[JaTtuvk ontrueckoy mioTHocTy 630 HM ¢ Anana3oHoOM usmepeHus ot 0
no2D

JaTuuk MyTHOCTHA paCcTBOPOB C Juara3oHoM usmepenus ot 0 go 200
NTU

AKceccyapsl:

Kabenb USB coemuHUTE/TBHBIH (2 TIIT.)

3apsiiHOe yCTpOMCTBO C Kabesiem miniUSB

USB Aparnirep Bluetooth 4.1 Low Energy

CreprkeHb 11 3aKpeIl/IeHNs JaTYMKOB B LITaTUBe

KpaTkoe pyKOBO/ICTBO MO 3KCIUTyaTaliuu Lu(poBoit

naboparopuu [TporpaMMHoe obecrieueHHe

Metoauueckrie peKoMeH1aluu He MeHee 20 paboT

YmnakoBka

Hanuuwe pycckosi3bIUHOro caiiTa nojJiep>KKU, Hauuue BUJEe0POIUKOB.

Mukpockor 1jidpoBoit

Tun MuKpockomna: 61onoruyeckuii
Hacajka MMKpPOCKOIIa: MOHOKY/ISIpHast
Hasnauenue: 1abopaTopHbIii

Mertoz ucciejoBaHuUs: CBETIIOe TT0JIe
Marepuasn ONTUKH: ONITUYECKOE CTEKJIO

YBenmueHue MUKpPOCKOIa, KpaT: 64 — 1280
Okynspbl: WF16x

1 1oT.

1 1mT.




OO6mwexTuBbI: 4%, 10x, 40Xs (MOANPY>KUHEHHBIH)
PeBosibBepHasi To/IOBKa: Ha 3 00beKTHBa

Tun noACBeTKU: 3epKajio WU CBETOAUOZ,
Pacrniono)xeHvie o/ iCBETKU: BEPXHSS U HYDKHSIS
Marepuasn Kopryca: MeTasl

[IpegMeTHbIN cTO/MMK, MM: 90

Ncrounvk nuranus: 220 B/50 I'y

Yucno Meranukcesnen: 1

Hab6op OI'D no xumuu

B Habop BXozST Bechl 1abopaTopHbie 3/1eKTpoHHbIe 200 T, CTUPTOBKA
nabopaTopHasi, BOpOHKa KOHWYeCKasl, TlaJlouka CTeK/IsTHHast, Tpobrpka
ITX-14 (10 wTyK), cTakaH BbicoKur ¢ Hocukom BH-50 ¢ meTkoii (2
LITYKK), LIWIAHADP U3MepuTe/ibHbIN 2-50-2 (CTeK/ISIHHBIM, C IPUTePTON
KPBIIIKOW), IITaTUB A/1s1 MPOOUpPOK Ha 10 rHé3[, 3a)KUM TPOOMPOYHBIHA,
IIraTesib-I0’Kedka (3 mTyKu), Habop ¢1akoHOB /IJisi XpaHeHUst
pPacTBOPOB U peakTHUBOB (00BeM (hrakoHa 100 M1 - 5 KOMIUIEKTOB 110 6
mTyK, 066eM dakoHa 30 Mt - 10 KOMIIEKTOB TI0 6 IITYK), IUIAHAD
V3MepuTe/bHbIM ¢ HocMKoM 1-500 (2 mtyku), crakaH BbICOKMM 500 mit
(3 Tyku), Habop epitiel A1 MbIThSI TIOCY/AbI (epIIl AJ1sT MbIThSI
MPOOUPOK - 3 IITYKH, epIIT [T MBIThSI KOJIO - 3 IITYKH), XaiaT OesTbIii
x/6 (2 WTYKH), IepuaTKu pe3MHOBbIe XUMHUUECKHe CTOMKHe (2 IITYKH),
OUKH 3aIuTHbIe, GUnbTphl OymarkHbie (100 mITYK), roproyee fisist
criupToBoK (0,33 ).

B coctaB HabOp BXOZASAT peakTUBBI: aTFOMUHUH, JKeJie30, COJIsTHast
KUCJI0Ta, METUIOpaHX, (peHo(TanenH, aMMHyakK, epoKCcr/ Bo0poja,
HUTpAT cepeOpa u Apyrue; B 00Iell CJIOXKHOCTH - 44 pa3IMUHbIX
BeLeCTB, UCI0J/Ib3YeMbIX /i1 COCTaB/IeHUS] KOMIUIEKTOB PEaKTUBOB NP
MIPOBE/IeHUH 9K3aMeHaL[MOHHbIX 3KCIIePUMEHTOB T10 KypCy LIKOIbHOMN
XUMHH.

1 1oT.

1 1oT.

YueOHast 1abopaTopHst
10 HEHPOTEeXHOIOTUN

B cocraB BxogMr:

Cencop Tun 1 He meHee 1 mmT., o6ecreunBaeT BO3MOKHOCTD
pervcTpanyy CUrHasna 3/1eKTpUUeCcKO akTUBHOCTH MBILLL]
(snekrpomuorpammel, OMI'). Perucrpanus fo/mKHa OCYLeCTBISIETCS
HeVMHBAa3VBHO, CyXWMH 3/1eKTpoJaMH. [Jo/KHa MMeTbCsl BO3SMOXKHOCTh
KpeIUIeHUs K pyKe YesioBeKa, YTO J0/DKHO [1JaBaTh BO3MOXKHOCTh
PErucCTPUPOBATH JIEKTPUUECKYIO0 aKTUBHOCTH MBIIIILI B 00/1aCTH, HaJl

1 1.

1 1.




KOTOpOMU pacriojiaraeTcst KpervieHue. [1py HanpspkeHUH MBI JO/DKHA
ObITh 0OecTieueHa BO3MOYKHOCTb HaO/MIO/IeHHs TTyUHOCTU CUTHaja (T.e.
npucyTtctBue DMI'), ipy pacciabieHny MBIIILB - ee OTCYTCTBUE.
Cencop Tun 2 He meHee 1 11T., 06ecrieuriBaeT BO3MOXXHOCTh
pervcTpauyy curdana gororetusMorpammbl (PI1I7) onTruueckum
IyTeM, 3a CYeT U3MEHEeHHsI OTPa)KeHHOI'0 OT KPOBEHOCHBIX COCYZ0B
cBeTa, 00BeM KOTOPBIX U3MEHSIeTCsI TI07] BO3/1eMICTBHEM TTy/IbCOBOM
BoJiHBL. CeHCop Jj0/bKeH ObITh 0OecrieyeH BO3MOKHOCTBIO KPeryieHusI K
NoZlyleykKe Iasblia yeloBeKa.

Cencop Tun 3 He meHee 1 11T., 06ecrieuriBaeT BO3MOXXHOCTh
perucTpanuy curuana saekrpokapauorpammel (OKI') He MHBa3WBHBIM
criocobom, peructparuu I, IT u 111 oTBejeHMiA.

Cencop Tun 4 He meHee 1 1T. 06ecrieuriBaeT BO3MOXKHOCTD:
pervcTpalyy CUrHaja KoyKHo-ranbBaHuueckor peakuyu (KI'P),
perucrpanys KOTOporo OCyI[eCTB/ISeTCsl Ha ITIOCTOSTHHOM TOKE;
TO/IK/TFOYEHUS K TeJly UesioBeKa C ITIOMOLLBIO CYXUX 3/IeKTPO/IOB.
Cencop Tun 5 He meHee 1 mmT., 06ecrieurBaeT BO3MOKHOCTD:
pervcTpaLyy CUrHasa 3/eKTpUUeckoir akTUBHOCTH Mo3ra (D31) ¢
MOMOIBI0 CYXUX HEMHBA3WUBHBIX 3/IeKTPO/IOB; PerucTpaLin
3/IeKTPUYECKOM aKTHBHOCTU pasHbIX 0/l MO3ra.

Cencop Tun 6 He meHee 1 mmT., 06ecrieurBaeT BO3MO>KHOCTD:
perucTpalyy curHasia Kosebanusi rpyiHou kieTku (CeHCoOp [bIXaHuUs);
orpe/ie/ieHUs 4aCTOThI /IbIXaHUSl.

YcrpoticTBo Asisi cbopa JaHHBIX OT CeHCOPOB U TepeJiauu Ha
TIepCOHAJTBHBIM KOMITBIOTEp 00ecrieurBaeT BO3MOXKHOCTE cOOpa JJaHHBIX
OT TO/JIK/IFOUEHHBIX K HEMY C€HCOPOB U OTMPaBKY I0JyUYeHHbIX JaHHbIX
Ha [IK. [Togkntouenve LieHTpanbHOro Moays K [IK fo/mkHO
OCyILLeCTB/ISATHLCS € TToMolibio USB-kabeisi. YcTpoiicTBo 11 coopa
JIJ@HHBIX JOJDKHO MMeTb rajIbBaHUYeCKYH0 n30/s1uto ot [1K,
obecrieynBaTh BO3MOXXHOCTh OIHOBPEMEHHOTO MO/IK/IF0UeHHsI BIJIOTh JI0
4 ceHcopoB. Kaxkapiii 13 BX0/I0B Y CTpoOCTBa Ayisi cObopa JaHHBIX
JIO/DKHO MMeTb rajibBaHUUeCKyo u3ossiiuio (obecrieyeHre
MeJKKaHa/IbHOW rajlbBaHUYeCKOM M30/5uK). [logkiroueHre ceHCOPOB K
YcTpolcTBy AJisi cbopa IaHHBIX OCYILeCTBIISIETCS C TIOMOILIIBIO
CrieliMai3UupoBaHHbIX pa3beMoB Tha LEMO, obecnieunBarommx




NPaBWIBHOCTH MMOZK/IIOYEHNs pa3beMa U CHIKAIOIIUX PUCK
CJIy4aliHOTO KacaHHusl pa3beMOB TOKOIPOBOJSIIMX YacTel, a Takxke
00ecreunBarOIMX 3al[UTy OT HECAHKIJMOHUPOBAHHOTO TIOZK/TIOYEHHSs K
MPOM3BOJIbHBIM yCTPOMCTBAM.

Mopnyne «KHonKa» He MeHee 1 mIT., obecrieurBaeT BO3MO>KHOCTb:
pasMeTKU pervCTpUpyeMbIX CUrHanoB. KoimnuecTBo pasmeyaemblx
COCTOSIHWI CHTHAJA JI0JDKHO ObIT He MeHee 3-X pa3/IM4HbIX KaTeropHi.
Y CTpOUCTBO A/151 perucTpaLiy apTepuaJbHOro JjaBjieHus He MeHee 1
LUT.

MeToguueckoe rocobue, KOTOpoe 10/DKHO cofiep>kaTb He MeHee 30
n1ab0paTOPHBIX/MPAKTUYECKUX/IEMOHCTPAIJMOHHBIX paboT.

TexHomoruueckas HaIIpaBJ/IEHHOCTDb

OO0pa3oBarebHbIMI
KOHCTDPYKTOP Ji/IsI

9. MIPaKTHKK 0JI0YHOTO
MPOrpaMMUPOBaHUS C
KOMIUIEKTOM JIaTUHKOB

PoboToTexHnYeckrii Habop MpeHa3HAYeH /7S U3yUeHHs] OCHOB
POOOTOTEXHUKH, ZieTaslel, y3/10B U MEXaHU3MOB, HEOOXOMMBIX [IJIst
CO3,aHuUsT POOOTOTEXHUUECKUX YCTPOMCTB.

Habop nipeacraBisieT co60¥ KOMIUIEKT CTPYKTYPHBIX 3JIEMEHTOB,
COeITMHUTE/TBHBIX 3/IEMEHTOB U 3/IEKTPOTEXHIUUECKUX KOMITOHEHTOB.
Habop 1o3BosisieT MPOBOJUTE KCIIEPUMEHTHI TI0 TpeMeTy (hU3HKa,
CO3/1aBaTh ¥ IPOrPaMMHPOBATh COOMpPaeMble MO/Ie/H, U3 KOMITIOHEHTOB,
BXO/IAIIMX B €r0 COCTaB, pabourie MO/1e/T MOOM/TbHBIX U CTAaIlJMOHAPHBIX
pPOOOTOTEXHHUUECKHX YCTPOWCTB C aBTOMAaTU3UPOBAaHHBIM YTIPABJIEHHEM,
B TOM YKCJ/Ie Ha KOJIECHOM U I'YCeHUYHOM XO/1y, a TaK)Ke KOHCTPYKLIUH,
OCHOBAHHBIX Ha MCIO/Ib30BaHUM Pa3/IMYHBIX BUJOB Tiepejau (B TOM
YKCJIe YePBAYHBIX U 3y0UaThiX) a TAK)Ke pbIYaroB. BcTpoeHHbIe
6ecripoBo/HBIE ceTeBbIe perienust (Wi-Fi u Bluetooth), Bo3amoxHOCTB
WHTerpaLuu ¢ becryiaTHbIM 00/1auHbM [10, obecrieurBaroT
BO3MO>KHOCTb ITPAKTHUECKOT0 U3yUYeHHsI TeXHOIOTHI NHTepPHeTa Bellei
Y OCHOB MCKYCCTBEHHOTO MHTe/IeKTa. ObecrieunBaeTCst BO3MOXKHOCTb
00beTUHeHUsT HeCKOTbKUX POOOTOB, COOpaHHBIX U3 TIOJJ00HBIX
HabOpOB, B IPYIIIBI C CETEBLIM B3aUMO/ielicTBHeM. [IpeycMOTpeHa
OTLMOHA/bHAS BO3MOKHOCTh PaCIIMPeHusI I0TI0/THUTeTbHBIMU
KOMITOHEHTaMH (He BXO/SIIMMH B CTaHAAPTHYIO KOMITIEKTAIIUIO),
TI03BOJISIIOIIVMMY M3yuaTh TEXHUYEeCKOe 3peHre U TIPOMBIIIJIEHHYO
pob6oToTexHuKy. [TpesycMoTpeHa BO3MOXKHOCTb paboThI Habopa ¢
JOTIO/THATETbHBIMY 00J/1auHBIMHU CEPBHCAMH.

1 1oT.

1 1oT.




[TpesycMOTpeHbl MUHUMYM /iBa IPOrPaMMHUPYeMbIX KOHTPOJIIepa B
TIJIACTUKOBBIX KOPITyCax, MO3BOJISIFOIIMX OJHOBPEMEHHO CO3/]aBaTh 2
BapraHTa poOOTOB Pa3/IMYHOTO Ha3HAYEHHSs], UMEIOLIX BO3MOKHOCTh
paboThI KaK B IOTOKOBOM peXXMMe, TaK U aBTOHOMHO; TT03BOJISTFOILIX
peanr30BaTh 0OyUeHKe POrpaMMHPOBAHUIO B HECKOBKUX CpeZax
pa3paboTKKU Ha pa3/MUHBIX si3bIKax (K rpumMepy, B cpejax Mblock,
Arduino IDE, Ha si3pikax Scratch, C, Python, micro Python).

Kak MUHMMYM OZIUH 13 KOHTPOJIJIEPOB UMeeT BCTPOEHHYIO
OTepaLMoOHHYI0 crcTeMy, BcTpoeHHble Wi-Fi u Bluetooth, nopt g4
TOJIK/TFOUeHUsI TI0C/1eZI0BaTe/IbHO COeJUHSIeMbIX BHELTHMX YCTPOMCTB
(He meHee 20 0/JHOBPEMEHHO MOAK/IIOUaeMbIX YCTPOUCTB).

Kak MUHMMYM OZIH M3 KOHTPOJIJIEPOB UMeeT BO3MO>KHOCTh
OJJHOBPEMEeHHOM 3arucH He MeHee 8 IporpaMM, C BO3MOKHOCTBIO
TiepeK/IFoUeHusT MeXXAy HUMHU.

Kak MUHMMYM O/IH U3 KOHTPOJIJIEPOB UMeeT T0JIHOLIBeTHBIN JWCIIeN
(IPS), ro3BoJisitoIUi BEIBOAUTE IaHHBIE C JaATUMKOB B BUJie Tab/IUL] U
rpadMKOB, a TaKKe C03/jaBaTb BCTPOEHHbIE B KOHTPOJUIED BU/EOUTPhI.
KonryecTBO CeHCOPOB M UCIIOJTHUTEBHBIX YCTPOMCTB, BCTPOEHHBIX B
OJIUH U3 KOHTPOJUIepPOB, - He MeHee 10 wuT.

OOb111ee KoMYeCcTBO 371eMeHTOB B Habope He MeHee 400 1MIT., B TOM
yuc/e NoJK/IYaeMble MOJYJIH:

- Bluetooth moaynb,

- IBOMHOM JaTUMK JIMHUM,

- Y/IbTPa3BYKOBOW JJaTUMK PaCCTOSTHUS,

- JlaTUMK L|BeTa,

- JaTYMK KacaHUs 3J1IeKTpPOMeXaHUueCKuH,

- IR Moy,

- MOTOP TIOCTOSIHHOTO TOKa C PeJlyKTOPOM — He MeHee 2 IIIT.,

- CepBOMNPHUBO/,

- TyJIbT JUCTAHL[MOHHOTO yripaByeHus IR.

Habop fomKeH ObITh YKOMITZIEKTOBAH aKKyMYJIITOPHBIMH OaTapesiMu.
ITporpammHoe obecrieueHue, UCTIO/Ib3yeMOe Ji/isi [IPOrPaMMUPOBAHKS
cobupaeMbIX pOOOTOTEXHUUECKUX MO/Ie/iel U YCTPOUCTB, TOJDKHO OBbITh
JIOCTYTIHO [i7is1 6eCrijiaTHOrO CKauMBaHUs U3 ceTH VIHTepHeT U
TOC/IeIyOLLET0 UCTI0/Ib30BaHMSI.




10.

OO6pa3oBarebHbIN HAOOP
10 MeXaHHKe,
MeXaTPOHHKe U
pobOoTOTEXHUKE

"Habop momkeH ObITh MpeiHa3HAYeH /IJIsl POBeieHNsT yueOHbIX
3aHSTUM 110 M3yUeHUI0 OCHOB MeXaTPOHUKU U POOOTOTEXHUKH,
MIPaKTHUUEeCKOT0 MpUMeHeHHsI 0a30BbIX 37IeMEHTOB 3/IEKTPOHUKH U
CXeMOTeXHHUKH, a TakXe HauboJsiee pacripoCcTpaHeHHO! 3/1leMeHTHOMN
0a3bl 1 OCHOBHBIX TEXHUYECKUX PelleHUH, TPUMeHsIeMbIX 1Py
MPOeKTHPOBAHWHU Y IPOTOTUITMPOBAHMY Pa3/IMYHbIX UH)K€HEPHBIX,
KWOepHeTUUeCKUX U BCTPAUBAeMbIX CHCTEM.

B coctaB Habopa AO/DKHBI BXOAUTH KOMIUIEKTYOIL[HE U YCTPOMCTBA,
obazarorye KOHCTPYKTUBHOM, 3IeKTPUUECKOM, arrapaTHOW U
MPOrpaMMHOU COBMECTUMOCTBIO IPYT C JPYTOM.

B cocrtaB Habopa /10/DKeH BXOJUTh KOMIUIEKT KOHCTPYKTHUBHBIX
3JIEMEHTOB U3 MeTaslia Jjisi COOPKM MaKeTa MaHUIYJISLMOHHOTO poboTa
Y KOMIUIEKT MeTa//TMUeCKUX KOHCTPYKTUBHBIX 37IeMEHTOB [1j1s1 COOPKH
MakeTa MOOUIBHOTO poboTa.

B cocTtaB Habopa /10/DKHBI BXOAWUTH MIPHUBO/A PA3/IMUHOTO THTIA: MOTOPbI
C UHTerpPYPOBAHHBIM WM BHEIIHUM JaTUMKOM I0JIO’KEeHUS] — He MeHee
21T, CepBONPHUBO/], O0JIBIION — He MeHee 41T, CepBOTIPUBO/] MaJTbIN —
He MeHee 21T, IPUBOJ, C BO3MOXXHOCTBIO yTpaB/IeHUs B 11Iar0BOM
pexume — He MeHee 211T.

B coctaB Habopa AO/DKHBI BXOAUTH 37IEMEHTHI /IJ1s1 COOpKU

BaKyyMHOI'O 3aXBaTa: BaKyyMHas [IPUCOCKA — He MeHee 11T,
5/IeKTPOMAarHUTHBIN KJlanaH — He MeHee 111T, BaKyyMHBIM HacoC — He
MeHee 1.

B coctaB Habopa Ao/DKHA BXOJUTH 3/ieMeHTHast 6a3a Jist
MIPOTOTUIIMPOBAHMSL: TIaTa AAJ1si OecriaeyHoro rMpoOTOTUITUPOBAHUS,
KOMIIJIEKT MIPOBO/IOB Pa3/IMYHOIO TUMA U JJ/IMHBI, KOMILJIEKT Pe3UCTOPOB,
KOMIUIEKT CBeTOAMO/0B, CeMUCErMeHTHBIM NHAUKATOP, Auciiend KK-
THUIA, KHOTIKA — He MeHee SIIT, TOTEeHLIMOMEeTPhI — He MeHee 31T,
MH(PpaKpacHbI JaTumK - He MeHee 31T, YbTPa3ByKOBOM [JaTUuK - He
MeHee 31T, JaTUMK TeMIlepaTyphbl - He MeHee 11T, AaTuuK
OCBelLLeHHOCTH - He MeHee 11T, MoAy/ib Bluetooth — He meHee 11T,
moayb MK-npuemHrka — He MeHee 11ut, MoayJib MK-niepesaturika B
BH/Jle KHOITIOYHOIO ITyJIbTa YIIpaB/eHusl — 11T, aKKyMyJIATOp — He MeHee
1T, 3apsiiHOe YCTPOWCTBO — He MeHee 11IT.

B coctaB Habopa fo/mKeH BXOAUTb MY/IbTUAATUHK /ISl U3MepeHust

1 1.
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TeMIepaTyphl U BJI&XKHOCTH OKpY’Karolljer cpefibl — He MeHee 11T.
MynbTUAATYUK A0DKeH 06/1a/1aTh BCTPO@HHBIM MUKPOKOHTPOJI/IEPOM
(TakTOBasi yacToTa - He MeHee 16 MI'1, 1IIMHA JJaHHBIX — HE MeHee 8§
K6atiT), uarepdeiicamu /it IOAK/IFOUEHUS] K BHEIITHUM YCTPONCTBaM:
Lu(poBbIe U aHanorosble NopThl, 1-wire TTL, pa3sem Tuna RJ.

B cocraB Habopa /J0/DKeH BXOAUTh KOMITIEKT YHUBEPCaTbHbBIX
BBIUVC/TUTE/TBHBIX MOZYJIeH, TIPe/ICTaB/ISIOIMX co00 6a30BytO TIIaTYy,
T71aTy paclIMpeHust /i CeTEeBOro B3aUMO/|eHMCTBUS U IJIaTy
MOZIK/IFOUEHMST CUJIOBOW Harpysku. Bxogsiue B KOMIUIEKT yCTPOWCTBa
JO/DKHBI 00/1a/1aTh O/IHOBPeMEeHHOM KOHCTPYKTUBHOM, 37IeKTPUUEeCKOH,
anrnapaTHOW ¥ IIPOrpaMMHOU COBMECTHUMOCTBIO [IPYT C PYTOM.
ba3oBas nata yHMBepCaabHOrO BBIYUC/IUTE/ILHOTO MOZYJIS JO/KHA
TIpe/ICTaB/sATh COO0M MpOrpaMMUPYeMbIi KOHTpOJUIep B cpezie Arduino
IDE v aHaoruuHbIX CBOOOJHO pacrpoCTpaHsieMbIX CcpeJjax
pa3paborku. ba3oBas riaTa o/mkHa 00/1a1aTh BCTPOEHHBIMU
vHTepdelicaMu /151 TOJK/TI0OUeHUS IUPPOBBIX M aHAI0TOBBIX
yCTpPOUCTB, BcTpoeHHbIMU HHTep(deiicamu USB, UART, 12C, SPI, 1-
wire TTL, Bluetooth, WiFi.

[1naTa pacimpeHys A0/DKHA 00ecrieurBaTh BO3MOKHOCTD TIOAK/TIOUEHHS
YHUBEPCaIbHOI'O BHIYUC/IUTEILHOTO MOZAYJISl K CETU MOCPeSCTBOM
uHTepdetica Ethernet. [Tnara pacimpenus jo/mpkHa 00/1a7aTh TOPTaMu
BBO/]a-BbIBO/IA /14 MTOK/IIOUEHUs LIU(POBBIX M aHA/IOTOBBIX YCTPOWCTB,
uHTepdeiic SPI 1 BO3MO>KHOCTBIO TIOJK/TFOUEHUsI BHEILIHEel KapThbl
NaMsITH.

ITnara paciumpeHys A1 OAK/IIOUEHUs] CUIOBOU Harpy3KH [J0JDKHA
obecrieurBaTh BO3MOKHOCTb MPSIMOTO TIOAK/TFOUeHUsT BHEIITHel CUT0BOM
HarpysKH, a TaKKe peryJMpyeMoun Harpysku nocpencrsom PWM
nHTep(delica.

B cocrtaB Habopa /10/DKeH BXOJUTh TIPOrPaMMHPYeMbIid KOHTPOJLIED,
o0ecreunBaroLL1ii BO3MOXXHOCTb OCYILeCTB/ISATh pa3paboTKy
MIPOTPaMMHOTO KO0/Ia, UCTI0/Ib3ysI MTHCTPYMEHTAapHid cpeji pa3paboTKu
Arduino IDE u Mongoose OS u s13bIK0B TiporpammupoBanusi C\C++,
JavaScript. [IporpamMmmupyeMmblii KOHTPOJIIEP O/DKeH 00/1a/1aTh
MOpTaMHU /1J1s1 IOJK/TFOYeHUS] LIU(PPOBBIX U aHAJIOTOBBIX YCTPOMCTB,
BCTPOEHHBIMU [MPOrpaMMUPY€EMbIMU KHONIKAMH 1




3/IeKTPOMeXaHNYeCKUMH MOJYJ/ISIMH [I7Tsi OPTaHU3aL[U CUCTEMBbI
PYYHOTO yTIpaB/ieHusl, BCTPOeHHBIMHU TIPOTPAMMHUDPYEeMbIMHU
CBETOJMOZaMHU [J1s1 MTHAWKALMKA paboyero pe>kuma, BCTPOEHHBIMHU
unrepdeiicamu USB, USART, 12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi.

B cocraB Habopa /J0/KeH BXOAUTb MOZY/Tb TEXHUUECKOTO 3PeHUs ,
TMIPe/ICTaB/ISFOIINN COO0H BRIUMC/TUTETBHOE YCTPOUCTBO CO BCTPOEHHBIM
MUKpOIpoLieccopoM (KOJI-BO sifiep - He MeHee 411IT, yacToTa sifipa He
MeHee 1.2 T'T1y, 06bem O3Y - He MeHee 512M6, 06BeM BCTPOEHHOM
namsTy - He MeHee 81'0), UHTerprUpoOBaHHOM Kamepoii (MakCUMasbHOe
paspellieHre BU/IeONIOTOKa, repeZiaBaemMoro 1o unrepdeiicy USB - He
MeHee 2592x1944 ep.) 1 onTUYecKou cuctemoil. Mozy/ib
TeXHUYECKOTO 3peHus 10/DKeH 00/1ajaTb COBMECTUMOCTBIO C
Pa3/IMYHBIMU TTPOTPaMMUPYEMbIMU KOHTPOJIJIEpaMU C TIOMOLL[bIO
uHTepdeiicoB - 1- wire TTL, UART, I2C, SPI, Ethernet. Moy
TeXHUUeCKOTO 3PeHUst

Jo/pKeH obecrieurBaTh BBITIOJTHEHHE BCeX M3MepeHUH 1 BBIUMC/IeHUH
T0CPe/ICTBOM COOCTBEHHBIX BHIUMCUTEIBHBIX BO3MOXKHOCTEH
BCTPOEHHOT'O MUKpOTIpoLjeccopa. Mozy/ib TEXHUUeCKOTO 3peHHs
JI0/DKeH 00s1a7iaTh BO3MOXKHOCTbE) KOMMYHHKAL[MK C aHA/IOTUUHBIMA
MOZY/SIMU TTI0OCPeJICTBOM IIMHBI Ha 06a3e 1moc/ie0BaTeIbHOTO
rHTepdelica C 1e/blo JabHellllel nepejauu pe3y/bTaTOB U3MepeHU
TPYIIIBI MOZyJIel Ha yTIPaBJIsiioljee BEIYUCIUTETBHOE YCTPOMCTBO,
TMOJK/TFOUeHHOe K JaHHOM IrHe. Mo/y/ib TeXHUUYeCKOT0 3peHust J0JKeH
obecrieunBaTh HACTPOMKY PEXXUMOB PabOTHI - HACTPOUKY IKCITO3ULH,
6anaHca 6eoro, LIBeTOPa3HOCTHBIX COCTABJISIOLUX, TUIOL[A/IN
oOHapy>kuBaeMoi 00/1acT U300paXkKeHwUsl, OKPYTIOCTH

oOHapy KuBaeMmoii 06s1acTy U300pakeHus1, TI0JI0XKeH e
oOHapy>KrBaeMbIX 00/1aCcTell OTHOCUTEIBLHO APYT APYTa, MallIMHHOe
oOyueHue TTapaMeTPOB HEMPOHHBIX ceTell /17151 0OHapy>KeHus1 0ObEKTOB,
¢dopMy 1 3aK0MpPOBaHHbIe 3HaUeHHsE 00HAPY KMBaeMbIX MapKepOB THIIa
Aruco, pa3mMepbl 0OHapy>kKMBaeMbIX OKPY>KHOCTe, KBaZ[paTOB U
TPEYTrOJIbHUKOB, ITapaMeTPOB KOHTPAaCTHOCTH, Pa3MepOB, KPUBU3HBI U
TI0JI0YKeHUsI PaCTi03HABAEMbIX JIMHUM.

Habop gomkeH obecrieunBaTh BO3MOXKHOCTh pa3paboTKy Mozenu
MobubHOr0 poboTa, yrpas/siemoi B FPV-pexxuMe riocpezicTBoM




TIPOrpaMMHOT0 00ecrieueHwst /IS IepCOHAILHOTO KOMIIbIOTepa U
MOOM/IBbHBIX ycTpoiicTB Ha 6a3ze OC Android umm 10S,
00ecreurBaroIero BO3MOXXHOCTD yIpaB/IeHUs] MOOUIBHBIM POOOTOM 1
BCTPOEHHLIM MaHHUITYJ/ISTOPOM TTOCPEICTBOM IpParuecKoro
uHTepdelica, BKIIOUAIOIMM B cebst Habop KHOTIOK U TiepeK/royaTesie,
[PKOUCTHK, 006/1aCTh J7151 0TOOpa’keHust BU7IEO.

Habop mo/mkeH obecrieunBaTh BO3MO>KHOCTb U3yUeHUsI OCHOB
pa3pabOTKU MPOTrpaMMHBIX U arMapaTHBIX KOMIUIEKCOB MHKEHEPHBIX
cucteM, pelieHuii B cepe ""VIHTepHeT Bellleil"", a Tak)Ke pelleHuil B
o6s1acT poOOTOTEXHUKU, MCKYCCTBEHHOT'O UHTE/IJIEKTA M MALLTAHHOTO
o0yueHwus.

B cocraB Habopa A0/KHO BXOAUTH 110COOKe 110 M3yUeHHI0 OCHOB
3/IeKTPOHUKM U CXeMOTeXHUKH, pellieHni B chepe ""VIHTepHeT
Belleii"", pa3pabOTKX ¥ MPOTOTUITMPOBAHUIO MO/lesieli poOOTOB.

B cocTaB Habopa JJO/DKHO BXOJUTD 1TOCOOMe 0 U3yUeHUI0 OCHOB
pa3pabOTKH CUCTEM TEXHUYECKOTO 3PEHUS U 37IEMEHTOB

HWCKYCCTBEHHOI'0 MHTeJlJIeKTa."

11.

YeTbIpéxoceBoit
yueOHbII poOOT-
MaHMUITYJISITOP C
MOJY/TbHBIMU
CMeHHBIMU HacaJKaMH

YueOHbIM poOOT-MaHUMYISATOP TIpeJHa3HaueH /1Jis 0CBOeHHsI
00yUaroIIUMHUCS OCHOB POOOTOTEXHUKH, [I/IsI TIO/ITOTOBKK O0YYarOINXCst
K BHEJIpEHUIO U TIOC/Ie[yI0L[eMY MCII0/Ib30BaHUI0 pOOOTOB B
NIPOMBIILIJIEHHOM TIPOM3BO/ICTBe.

KonruecTBo oceif po60Ta MaHUIMYJISITOPA - YeThIpe.

[TepemeljeHre MHCTPYMeHTa B IPOCTPaHCTBE IO TPEM OCSIM JI0JKHO
yHpaB/IsiThCS 11aroBbIMU ABUratenssMu. HarpspkeHre TUTaHUS 1L1arOBbIX
nBuraresieit He 6omee 12 B.

CepBogBUraTe/ib UeTBEPTOM OCH 0/KeH obecrieunBaTh MOBOPOT
WHCTPyMeHTa.

Yron noBopoTa MaHUITY/IITOpa HA OCHOBaHUU BOKPYT BePTUKa/TbHON
ocu He MeHee 180 rpazsycos.

[ onipefienieHys1 MOJI0XKEHUs MaHUITYJIITOpa MPY NMTOBOPOTe BOKPYT
BEepPTUKaJbHOM OCU [J0/DKEH HCII0J/Ib30BaThCsl SHKOAEP.

Yron noBopoTa 3a/jHero 1jieya MaHuIysaTopa He MmeHee 90 rpaJycos.
¥Yros noBopoTa repejHero rnjieya MaHuIlyasTropa He MeHee 100
rpajycoB.

1 onipejienieHyst OJIOXKEHHUsI 3a/JHETO U MepeJiHero ey

1 1oT.

1 1mT.




MaHUITY/ISITOpPa J0J/DKEH MCI0JIb30BaThCsA TUPOCKOIL. Y TOJI TOBOPOTA MO
yeTBepTOM ocu He MeHee 180 rpagycos.

IomkHa ObITE BO3MOXXHOCTb OCHAITIEHHS] CMEHHBIMU HacaZlKaMH
(Harpumep, Aep>kaTesb KapaHzalla Uim uiomacTepa, MpyUcocka C
cepBo/IBUraTesieM, MeXaHUUeCKoe 3aXBaTHOe YCTPOUCTBO C
cepBOJBUrareseM, yCTPOUCTBO JJisl 1a3ePHOM IPaBUPOBKU WU
ycTpoiicTBo Asisi 3D-neuatu). MUHMMasIbHasi KOMIJIEKTaLMsl CMEeHHBbIMU
HacaJKaMU: MTHeBMaTUYeCKUM 3axBaT (MPUCOCKA), MexaHU4YeCKUi
3axBarT, HacaJjKa Jiep>karesib JJ1s1 KapaHjallla/MapKepa/pyyky, HacajiKa
Nepexo/HUK JJ1s1 KpeIjleHUs] COBMeCTUMbIX KOHCTPYKTUBHBIX JleTanel 1
KOHCTPYKL[MH, HacaJika a3epHOU rpaBUPOBKHU, Hacagka 3D-neuatu (/151
paboTsl ¢ TyiactTvkoM PLA ¢ auamerpom HUTH 1,75 MM).

IomkeH OBIT OCHAIIIEH CEePBOMPHUBO/IOM /IJIsl THEBMAaTHUECKOTO U
MeXaHHUUeCKOTro 3aXBaToB, 00eCIeurBaroILMM BpallleHHe 3aXBaueHHOT0
o0beKTa BO BpeMms repeMelleHus], IOBOPOT IMepeMeliaeMoro 00beKTa
BOKDYT BepTHKabHOM ocu. [1isi obecrieueHus: GyHKLIMOHUPOBaHUS
ITHEBMATHYeCKOTO 3aXBaTa /I0JDKeH ObITh OCHAIlleH BCTPOEHHOU B
KOPITyC MaHUMY/ISITOpa MOMITOM.

IomkHa ObITb BO3MOXXHOCTb TTOIK/TFOUEHUS IOTIOTHATETbHBIX
YCTPOMCTB (Haripumep, TpaHCIIOpTepa, peJibca JJisl repeMelleHust
po0oTa, My/IbTa yIpaB/IeHUs THTIA [PKOUCTUK, KaMePbl MallIMHHOTO
3peHus1, OTITUUeCKOTr0o JaTurKa, MO/lyJisi 6eCcripoBOJHOTO AOCTYTIA).
Po60T-MaHUITY/IITOP [IO/DKEH 00ecrieunBaTh TiepeMeljeHre Haca[Ku

B [IPOCTPAHCTBE, aKTUBALMIO Haca/lKy, BO3MOKHOCTb T0JTy4YeHHsI
CUTHAJIOB OT KaMephl U IaTYMKOB, BO3MOKHOCTb yIIPAaBIeHUs
JIOTIO/THUTeTbHBIMH yCTPOCTBAMHU.

Marepuan kopriyca — amfomuHui. [Inamerp paboueii 30HbI (Oe3

yudeTa HaBeCHOT'O MHCTPYMEHTA U YeTBepTOU 0cu) He MeHee 350 MM.
WnTtepdeiic nogkmouenus — USB.

[lomkeH UMeTh BO3MOXXHOCTb aBTOHOMHOU PabOThI Y BHEILIHEro
yrpaesieHus. [1j1 BHEIIHEero yIpaB/ieHus J0/DKeH ObITh MpelyCMOTPeH
MyJIbT, TIOJK/IF0YaeMbIii K poboTy 1o Bluetooth.

YTpaB/sOUA KOHTPOJIIEDP [[O/DKEH OBITh COBMECTHUM CO CPe/IOH
Arduino.

YnpaB/isitolMii KOHTPOJIJIEp COBMECTHUM CO CpeZiol TPOrpaMMHUPOBaHKs




Scratch u si3pikoM nporpamMmmupoBanust C.

IomkeH obecrieunBaTh TIOBOPOT I10 MEPBLIM TPEM OCSIM B 3aJJaHHBIH
yToJ1 ¥ Ha 3a/IaHHBIN yToJ1, TOBOPOT T10 UeTBePTOM OCH Ha 3a/IaHHBbIN
yroJi, IBUXKeHue B KoopAuHathl X, Y, Z, riepeMellieHre Ha 3aZjlaHHOe
paccrosiHye 1o KoopauHaTtaM X, Y, Z, repejiauy JaHHBIX O
TEeKYILeM T10JI0’KeHUU YTJIOB, epejjauy JaHHbIX O TeKYILUX
KOOpJMHAaTax MHCTPyMeHTa.

[o/mkeH nop/iep>kKUBaTh repeMeliieHHe B [IeKapTOBbIX KOOP/WHATax U
yrjax ToBOpOTa OCeid, € 3aZlaHHOM CKOPOCTbIO U YCKOPEHHEM.

Tunbl epeMereHU B 1eKapTOBbIX KOOPWHATaX: ABW>KEHUe T10
TPAeKTOPUHU, ABMKEHUe T10 TMPSMOUN MeXXAy ABYMsI TOUKaMU,
repernpbIriBaHye U3 TOUKH U TOUKY (ITepeHoC 00BeKTa).

Kopnyc fo/mkeH ObITh B 3allIMIIIEHHOM HCTIO/THEHHe (Klacca He
Hike 1P20).

12.

OO0pa3oBarebHbIN HAOOP
JJIS1 U3y UeHUst
MHOTOKOMITOHEHTHBIX
POOOTOTEXHUUECKUX
CHCTEM U
MaHUITY/ISIIAOHHBIX
poboTOB

"O0pa3oBare/bHbIM HAOOP JO/DKEH OBbITh TIpeiHAa3HAUEH 1 U3y UeHHSI
pPOOOTOTEXHUUECKUX TeXHOJIOTHH, OCHOB MH(POPMAL[MOHHBIX
TeXHOJIOTUI 1 TeXHOJIOTUM NPOMBIILIJIEHHOW aBTOMaTHU3alliy, a Takxke
TeXHOJIOTUI MPOTOTUITUPOBAHUS U aJUTHBHOIO NIPOM3BO/CTBA.

B coctaB Habopa JO/DKHBI BXOAUTE KOMIUIEKTYIOIL[ME U YCTPOMCTBA,
obafarorie KOHCTPYKTUBHOM, armapaTHOM W ITPOTPaMMHOM
COBMECTUMOCTBIO JIPYT C IPYTOM.

1) KoMIiieKT KOHCTPYKTUBHBIX 3/IEMEHTOB M3 MeTasljla U MJlacTUKa J1Jisi
cOOpKM Mo/iesiel MaHUITY/ISILIMOHHBIX POOOTOB C YTI/I0BOM KMHEMAaTHKOM,
TJI0OCKOTapaJiie/ibHol KuHeMaTHUKoM, Delta-KuHeMaTHKOM.

2) NHTeneKTyanbHbIM CePBOMO/YJIb C UHTErpUPOBaHHOM

CUCTeMOM yTipaB/ieHUs - He MeHee 711IT.

CepBoMO/Ty/Tb 1OJDKEH 00/1aZjaTh UHTErPUPOBAHHON CUCTEMOM
yrpaBJieHusi, obecrieunBarolieii 00paTHYIO CBsI3b WU KOHTPOJIb
rapaMeTpoB - T0JI0)KeHUe Basia, CKOPOCTb BpalljeHus], Harpy3Ka
TIPUBO/IA, a TaKXKe obecrieunBaroIiell BO3MOXXHOCTD T10C/Ie/I0BaTe/TbHOTO
TIOJK/TFOUeHUsI IPYT C IPYTOM U yTIpaB/IeHuUs1 CEpBOMO/Y/ISIMU 110
roc/ieZiloBaTe/IbHOMY MOy YTJIEKCHOMY aCHHXPDOHHOMY UHTepQeiicy.
3) PoboToTexHMUeCKHMIT KOHTPOJIIED, TIPe/ICTAB/ISFOLUN CO00H
MO/yJTbHOEe YCTPOMCTBO, BK/IFOUaroIiee B ce0si OHOTIaTHBIM
MUKPOKOMIIbIOTEP /17151 BBITIOJIHEHUSI CJIOXKHBIX BBIUMC/IATE/IbHBIX

1 .

1 .




orieparuii, nepugepuiiHbIi KOHTPOJUIEp /i/Is1 YIIpaB/ieH!s BHELTHUMU
yCTPOWMCTBAMH U TJIaTy pacIlIUpeHus [i/1s1 IOAK/IF0YeHNsT BHELTHUX
ycrpoiicTB. Mozyny po60TOTEXHIUECKOTO KOHTPOJ/Iepa JO/KHbI
o0/1aziaTh 0/[HOBpEMEHHOW KOHCTPYKTHUBHOM, arrapaTHON U
NIPOrpaMMHOU COBMECTHUMOCTBIO [IPYT C JPYTOM.

PoboToTexHUUECKUI KOHTPOJI/IEp I0JKEeH y/I0B/IeTBOPSITH
TeXHUYECKUM XapaKTepPUCTHUKaM: KOJI-BO s/lep BCTDOEHHOI O
MHKDPOKOMITbIOTEpA - He MeHee 4, TaKTOBasl yacToTa si/ipa - He MeHee 1,2
I'Tu, o6bem O3Y - He meHee 512 M6, Hanuure uHTEpdeicoB - SPI,
12C, 1-wire TTL, UART, PWM, njudpoBsie - He MeHee 16 T u
aHaJIOrOBbIe MOPTHI - He MeHee 8 IUT /111 NOJK/TF0YeHNs] BHELHUX
YCTPOMCTB, BCTPOEHHBI MUKPOQOH, a Takxke WiFi nmu Bluetooth anis
KOMMYHHKAIUY CO BHEIIIHUMU yCTPOUCTBaMH. PoOOTOTeXHUYeCKUiA
KOHTpOJUIEp [J0/bKeH o0ecrieyrBaTh BO3MOKHOCTh MPOrPaMMUPOBAHUS
C ToMoIIIbI0 cpecTB s13biKoB C/C++, Python u cBo60HO
pacrnipocTtpansieMoii cpesibl Arduino IDE, a Takxke yrnpaB/ieHus
Mo/ie/I MU pOOOTOTEXHUUECKUX CUCTEM C IMOMOIIIBI0 cpesbl ROS.

4) [IporpaMMupyeMblii KOHTPOJIIEP - He MeHee 11IIT.
[TporpamMMupyeMbIii KOHTPOJIJIED /I0JDKEH TPeICTaB/IsATh COOO0M
BBIUMC/IUTE/TBHBIN MOJY/Ib, 00/1a/jat0IM [IU(PPOBBIMU ITOPTaMHU - He
MeHee 8 IIT ¥ aHa/IOTOBLIMU MIOPTaMU - He MeHee 16 1T, uHTepdeiicamu
UART, I2C,SPI, TTL, a Takke Mozy/ieM 6eCTIpOBO/THOM CBSI3U THIIA
Bluetooth v WiFi g5 co3panust annapaTHO-IIPOrpaMMHBIX pellleHui
U ""yMHbIX/cMapT""'-yCTPOWCTB [Jisi pa3paboTKu pelieHuit ""MIHTepHeT
Bellen"".

5) Ilnara pacimpeHusi IporpaMMUpyeMOoro KOHTpoJliepa — He

MmeHee 1. [TnaTta pacmvpenus Ao/mKHa oOecrieunBaTh

BO3MO)XHOCTb TIOJK/TFOYEHUS] YHUBEPCATbHOTO BbIYMC/IUTEBHOTO
MOZyJIsl K ceTu niocpeAcTBoM uHTepdetica Ethernet. ITnata
pacipeHus 0/KHa 00/1aiaTh TIOPTaMU BBOJA-BbIBOJA [IIsI
MOJK/TFOUeHUsI LIM(POBBIX M aHATIOTOBBIX YCTPOUCTB — He MeHee 40

T, uHTepderic SPI 1 BO3MOKHOCTBIO MOJK/IFOYEHNS] BHELLIHEM

KapTbl NaMsTH.

6) Mozynb TeXHUUeCKOTO 3peHwUsl, TIpeCTaB/ISoIINA co00oM
yCTPOMCTBO Ha 06a3e BBIYMCIUTETFHOTO MUKPOKOHTPOJIIEpa U
VHTErpUpPOBaHHOU

Kamepbl, obecrieurBarolilee pacrio3HaBaHue MPOCTeMIINX M300paKeHU




Ha MOJyJIe 3a CUeT COOCTBEHHBIX BBIUMC/IUTEIEHBIX BO3SMO)KHOCTEH - He
MeHee 11IT;

Mopy b TEXHUUECKOTO 3peHHs AOoJDKeH 00ecrieunBaTh BO3MOKHOCTD
KOMMYHUKALMU C aHaJIOTUUHBIMU MOZYJ/ISIMUA TIOCPe/ICTBOM IIMHBI Ha
0a3e moceoBaTeIbHOTO MHTEP(detica C 1[e/bI0 AaTbHeNIIel repeaun
pe3y/bTaTOB M3MepeHHUH TPYIITbl MOZY/el Ha yIpaB/soLee
BBIUKC/TUTE/TBHOE YCTPOMCTBO, TIOAK/IIOYeHHOe K JAaHHOM IIINHE.
Mojynb TeXHAYeCKOT0 3peHusi 10JkKeH obecrieunBaTh BO3MOYKHOCTh
OCYIIIeCTB/ISATh HACTPOMKY MOAYJIS TEXHUUECKOTO 3PEeHUS - HAaCTPONKY
9KCMo3uLuH, HaaHca 6esoro, LIBETOPa3HOCTHBIX COCTABJISIOIINX,
riomazu obHapy>KrBaeMoi 00/1aCcTh U300pa’keHusl, OKPYT/IOCTH
oOHapy KuBaeMoii 06s1acTy U300pakeHus1, TIOJI0XKeHHe
00OHapy>KrBaeMbIX 00/1acTell OTHOCUTENBLHO APYT JpyTa.

Mojynb TeXHAYeCKOT0 3peHusi 10/KeH 0becrieunBaTh BO3MOYKHOCTh
HACTPOWKHU Ha OJHOBpPeMeHHOe 0OHapy)keHre He MeHee 10 pa3TMuHbIX
OJJMHOYHBIX 00BEKTOB B CceKTope 0030pa, MO0 He MeHee 5 COCTaBHBIX
00BEKTOB, COCTOSIINX 13 He MeHee 3 pa3NnYHbIX rpaduuecKnx
TIPUMHUTHBOB.

Mopyib TeXHIUECKOTO 3peHust 0/DKeH 00/1a/jaTb BCTPOEHHBIMHU
nnrtepgericamu — USB, UART, 1-wire TTL, I2C, SPI pns
KOMMYHHUKAIY CO BHELTHUMH TO/K/TF0YaeMbIMH YCTPOHCTBAMU.

7) B coctaB Habopa /10/KHBI BXOUTH LM(pOBbIe HPOPMALIMOHHO-
CeHCOpHbIe MOJY/IH, TIPeZICTaB/ISIOIHe COO0M yCTpolicTBa Ha ba3e
MPOrpaMMHPYeMOro KOHTPOJI/Iepa U U3MepUTeTbHOTO 3/IeMeHTa.
LIndposoii Mmozayib fo/DKeH 00/1aaTh BCTPOEHHBIM
MUKDOKOHTPOJI/IEPOM (TaKTOBasi YacToTa - He MeHee 16 MI'L, 1mMHa
JaHHBIX — He MeHee 8 K6aiT), nHTepdeiicamu /y1s1 TOJK/TIOUEHHS K
BHEIIIHUM YCTpOMCTBaM: 1i1(poBbIe U aHaoroBble ropThl, 1-wire TTL,
pasweM tuma RJ.

udposoii Moy/ib A0/HKeH 0becrieurMBaTh BO3MOKHOCTD
KOMMYHHKAIY C aHA/IOTUYHBIMUA MOZYJISIMU TTOCPE/ICTBOM IIMHBI Ha
6a3e rocneoBaTenbHOTO UHTEp(etica C 1je/blo AaTbHelleil nepegauun
pe3yJ/IbTaToOB M3MepeHUl TPYMITbI MOAYJ/Iel Ha yIpaB/stoiiee
BBIUMC/IUTE/TbHOe YCTPOMCTBO, MO/IK/IF0UeHHOe K JaHHOM IIMHe.

B cocraB Habopa [J0/DKHO BXO/IUTh: LIM(POBOM MO/y/Ib TAKTOBOM




KHOTIKHM — He MeHee 31T, IUPPOBO MO/y/Ib CBETO[MO/a — HE MeHee
3T, 1M poBOi MOy b KOHLIEBOTO TIpEphIBaTe/Isi — He MeHee 31T,
1IUPOBOM MOJY/Ih JaTUMKa I[BeTa — He MeHee 11T, rrdpoBoi MOy /Ib
RGB cBetoauosa — He MeHee 11IIT.

8) B cocTaB Habopa [I0/KHBI BXOAWTE 3JIEMEHTHI [7is COOPKH
BaKyyMHOTO 3aXBaTa: BaKyyMHasl IPUCOCKa — He MeHee 11T,
3/IEKTPOMAarHUTHBIN K/larlaH — He MeHee 11T, BaKyyMHBIN HacoC — He
MeHee 1miT.

9) B cocTaB Habopa JI0/KeH BXOIUTh YUeOHbBIN KOMIIIEKT,
BKJTIOYAIOL[U B cebst yueGHOe rocobuie, Habop OMOIMOTEK TPeXMePHBIX
3JIEMEHTOB [IjIsl IPOTOTHUITMPOBAHUS MOZIe/Iel MaHUITY/ISILIMOHHBIX
po60TOB, a TakKe TIporpaMmMHoe obecrieueHue it paboTel ¢ Habopom.
[TporpamMmMHoe obecrieueHHe AO/DKHO 00eCTieunBaTh TPEXMEPHYIO
BU3ya/IM3aL[{I0 MO/IeJTM MaHUITY IILIMOHHOTO poboTa (C yTI0BOH,
TIJIOCKOTIapa/uIeTbHOM U ie/TbTa-KWHEMaTHKOW) B Tiporiecce paboThl,
obecrieunBaTh OCTPOEHUE MPOCTPAHCTBEHHOW TPAEKTOPUU JABWKEHUST
WCTIOTHATE/ILHOTO MeXaHW3Ma MaHUTY/ISILIMOHHOTO poboTa,
BO3MO>KHOCTb 3a/JaHUSI TT0C/Ie/[0BATETBHOCTY TOUEK /IS IPOXOKAEHHUSI
yepe3 HUX MCIIOJTHUTE/TBHOTO MeXaHW3Ma MaHUIYJISLHOHHOTO poboTa.
[TporpammHOe obecrieueHre AO/DKHO (QyHKIIMOHUPOBATh, KaK B
OTZIeJTBHOCTH B BU/JIE CPe/Ibl MO/Ie/TMPOBAHMUS, TaK U B PEXKUME
MOHUTOPHWHTA B PeajlbHOM BPEMEHH MPH TIOJK/TFOUEHUN MO/l
MaHHUIY/ATOPa MOCPeACTBOM POOOTOTEXHIUUECKOTO KOHTPOJLIepa.
[TporpammHOe obecrieueHre A0/DKHO 00ecrieurBaTh BO3MOXKHOCTh
MOCTpOeHUst TPaMKOB 3a/JaHHBIX U TEKYIIUX 00001I[eHHbIX KOOPIUHAT
MaHHUTYJISILUOHHOTO po00Ta, rpadMKOB 3HAUEHHI CKOPOCTeH U
yCKOpeHus1, rpaMKOB PaCcUeTHBbIX 3HaUeHHI Harpy3ku. [IporpaMmMHoe
obecrieueHye I0/DKHO TO3BOJIATH 3a/]aBaTh MOC/Ie/[0BATETBHOCTD
riepeIBY>KeHUI MaHUITYJIATOpa IMOCPeICTBOM Habopa KOMaH/, B 0/104HO-
rpauueckoM UHTepeiice.

YuebHOe 1ocobue IODKHO COZiep>KaTh MaTepHasbl TI0 pa3paboTke
TPeXMepHbBIX MOZie/ieli MOOUTbHBIX POOOTOB, MAaHUITY/ISILIMOHHBIX
pPOOOTOB C pa3TMUHBIMU TUTIAMH KUHEMAaTHKH (yTI0Basi KHHEMAaTHKa,
TJIOCKO-TapasiiesibHasi KWHeMaTHKa, AefbTa-KuHeMatrika, SCARA win
pbIua)kHasi KWHEMaTHKa, TuiaTdopma CTroapTa U T.I1.), UHCTPYKLIUM T10




MIPOEKTUPOBAHUIO POOOTOB, MHCTPYKLIMA U METOAUKHU OCYII|eCTB/IEHUS
WH)KeHePHBIX pacueToB MPU MPOEKTUPOBAHKY (pacueThl Harpy3Ku U
MOMEHTOB, pacyeT MOLHOCTH NIPHUBO/IOB, pacueT rapaMeTpoB
KWHEMAaTHKU U T.I1.), MHCTPYKLIMU 110 pa3paboTKe CHUCTeM YIIpaB/ieHUs U
MpPOrpaMMHOT0 obecrieueHus /151 yrpaBieHust po60TamMu, HHCTPYKLIUN
Y MeTO/IMKH TI0 pa3paboTKe CUCTeM yTpaB/IeHusi C 37ieMeHTaMu
MCKYCCTBEHHOTO MHTE//IEKTa ¥ MalllMHHOTO 00yueHust."

KomMnbroTepHoe 000opyioBaHue

13.

Hoytbyk

®opm-akrop: HOYTOYK;

Pa3mep guaronanu: He MeHee 15.6 AHOMMOB;

Paspeiuenue skpana: Full HD, Quad HD unu Ultra HD;

OO01muit 06beM yCTaHOB/IEHHOW OTIepaTUBHOW MAMSTH: He MeHee 8
I'GaiiT;

MakcuMabHbIN OOIIHi TTO/ieP>KUBaeMblii 00beM OIepaTUBHOU
MaMaTH: He MeHee 16 I"0aiiT;

O6weM SSD HakoruTesiss: He MeHee 240 I'0aiiT;

becnipoBozHas csAsb: Wi-Fi;

KomuecTBo BCTpOeHHBIX B KOpIlyc nopToB USB: He MeHee 2, U3
KOTOpBIX He MeHee 1 1o/bkHO ObITh USB Bepcuu He Hike 3.0;
PasperieHne B36-kamepsl, Mrukcesnb: He MeHee (.3;

BcTpoeHHbIi1 MUKPO(GOH;

KrnaBuarypa ¢ packiajKol 1 MapKUPOBKOHW KJIaBUILI
QWERTY/MITYKEH;

[Mopnep>kka cranzapToB 6ecripoBozHoM cBsizu: 802.11a/b/g/n/ac;
[TpousBoguTebHOCTDL MpoLeccopa (3HaueHue rokaszaTens «CPU Mark»
o tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): He menee 5000 eguHuL;
Hanvure MaHUIY/IITOPA MBILIbL B KOMILIEKTe: /1a;

YcTaHoBNeHHas ornepaLoHHas CUCTeMa C rpajuueckKum
T0J1b30BaTeIbCKUM MHTepdelicoM, CBe/leHHUs1 0 KOTOPOM BK/IHOUEHBI B
eIMHbIN peecTp POCCUNCKHX MPOrpamM Jijisl 3/1eKTPOHHBIX
BBIUMC/TUTE/TBHBIX MallIvH U 0a3 JaHHBIX;

Y CcTaHOBJIEHHBIN TTAKeT 0(MCHOTO TIPOrPaMMHOT0 00ecrieueHusl,
COBMECTHMMOT'O C yCTaHOBJIEHHOW OMepaLMOHHOM CUCTEeMOM, CBeZIeHUs O
KOTOPOM BKJ/IFOUEHbI B e/IJUHBIM peecTp POCCUMCKUX MPOrpaMM Jist

1 1oT.

1 1oT.




3JIEKTDOHHBIX BBIYNC/IUTE/IbHBIX MAllIMH U 6a3 JAaHHBIX.

14.

Tenexka-xpaHnuiuiie
HOYTOYKOB

THIT KOpITyCa: MeTall;

KOJIMYeCTBO HOYTOYKOB: OT 6 IITYK, MO/fiep>KKa HOYTOYKOB U3
KOMIL/IeKTa MOCTaBKH;

BO3MOYKHOCTh 0€30IMacHOr0 3allUII[eHHOT0 3aMKOM XpaHeHUsI
HOYTOYKOB: Ha/lMuHe;

BO3MOYKHOCTb 3apsiZIKU HOYTOYKOB: Ha/Muue, Mojijiep)kKka HOyTOyYKOB
13 KOMIJIeKTa TIOCTaBKH;

Hanpspkenve nutanus: 220B\50T

[ToTpebnsieMast MOIITHOCTb, BT (Makcumym): 2500;
[MoTpebnsieMblii TOK, A (Makcumym): 12;

[vHa 1IHypa 371eKTPONUTaHus: OT 2,5 MeTpa;

3alyra OT nepeHarnpsKeH!sl, KOPOTKOTO 3aMbIKaHUsI: Ha/TMuue;
Kosteca 11 nepeiBr>keHust C TOPMO30M: HaJIMuKe.

1 1.

1 1oT.

15.

M®Y (npuHTep, CKaHep,
KOITUP)

Tun ycrpotictBa: MHOroyHKIIMOHa/IbHOE YCTPoicTBO (MDY);
LIBeTHOCTD TeYaTh: UepHO-Oenasi;

TexHosorus rneuyaTu: 3aeKTporpaduueckas (jiazepHasi, CBeTOANOHAS);
dopmMmar reuvatu: He MmeHee A4;

TUN CKaHUPOBAHUS: TIPOTSKHBIN/TITAHIIIETHBIM;

Bo3mokHOCTh CKaHMpOBaHus B lopMaTtax: He MeHee A4,

Cnoco6 nogkmouenvs: LAN, Wi-Fi, USB

1 1.

1 1.
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