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HaumenoBanue pasnena: "EcrecTBeHHOHay4Hasl HAIPaBJIEHHOCTD"

[{ugpposas
tabopamopusi no

XUMuu

(yueHu4yec
Kas)

O0ecrieunBaeT BINOIHEHNE JTa00PATOPHBIX
paboT o0 XMMUU HAa YpOKaxX B OCHOBHOM IIKOJIE
Y POEKTHO-KUCCIIEIOBATEIBCKON

e TeIbHOCTH yJammuxcs. Komruiekramus:
becripoBofHON MYJIBTHAATYMK IO XUMHUH C 3-Ms
BCTPOCHHBIMU AaTurkamu: Jlatuuk pH ¢
ana3zoHoM u3MepeHus He yxe ueM oT 0 1o 14
pH JlaTuuk 31€KTpONpOBOIUMOCTH C
nramna3oHaMu u3MepeHus He yxke yeM ot 0 go 200
MKCwMm; oT 0 10 2000

MKCM; ot 0 1o 20000 MxCwm JlaTumnk
TEMITEpaTyphI C TUAMa30HOM U3MEPEHUS HE yKe
ueM oT -20 1o

+140C OTnenpHbIe AaTYMKW: JlaTInuK
ONTUYECKOM TIIOTHOCTH 525 HM AKceccyaphbl:
Ka6ens USB

COCIMHUTEINIbHBIN 3apsAIHOE YCTPOIMCTBO C
kabeaem MiNiIUSB USB Ananrep Bluetooth 4.1
Low Energy Kparkoe pykoBOACTBO TIO
PKCIUTyaTanuu 1udposoit tadoparopun Habop
naboparopHoit ocHactku [Iporpammuoe

oOecrieuenre MeToaudecKue
pexkomenpanuu He MeHee 40 pabotr Hanmmuune

PYCCKOA3BITHOI'O caiita MO JOCPIKKHA
Hanynane BHUACOPOJIMKOB.

wm.

Lugpposa
A

nabopam

O06ecnieurBaeT BHITIOJIHEHHE JTA00OPATOPHBIX
paboT Ha ypoKax o OMOJIOTUM B OCHOBHOM
[ITKOJIC M IMPOCKTHO-UCCIICIOBATEIIHLCKOM
nesTeNbHOCTH ydanuxcs. Komriekramus:
becnpoBo1HOM MyIBTUAATYUK 11O OUOJIOTUH C
5-F0 BCTPOCHHBIMH JIaTYNKaMu: JlaTank
BJIAKHOCTH C AranazoHoM usMepenus 0...100%
JlaTuuk

OCBEIIEHHOCTH C IMAlla30HOM U3MEPEHHUSI HE YKe
uyem ot 0 7o 180000 nx Hatuuk pH c
IMana3oHoOM U3MepeHus He yxke ueM oT 0 1o 14
pH [aTtuuk TeMieparypsl ¢ uana3oHOM
n3MepeHus He yxke ueM oT -20 no +140C JJaTtunk
TEMIIEpaTyphbl OKPYKaIOLIEN CpPebl C
TMana3oHOM U3MepeHus He yxke yeM oT -20 10
+40C Akceccyapsl:

3apsiiHOE ycTpoicTBO ¢ kabenem MiniUSB USB
Anantep Bluetooth 4.1 Low Energy Kpartkoe
[PYKOBOJICTBO IO IKCIUTyaTaluu udpoBon
mabopatopuu Lludpoas
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opusA no

buosnoauu

(y4eHuuec
Kas)

BHJICOKAMEPa C METAUIMUECKUM IITATUBOM,
paspeuenue He menee 0,3 Mnukc
[Iporpammuoe

obecrieuenne Metoauyeckue
pexomenganuu He MeHee 30 paboT YmakoBka
Hayinune pycCKOsI3pIMHOTO CanTa MOJACPKKH,
ISENIZE (S

BHUACOPOJIMKOB

tabopamopusi no
Qusuke

(yueHu4yec
Kas)

O0ecrieunBaeT BBIIIOJIHEHNE SKCIIEPUMEHTOB

o TemaM Kypca pusuku. Komrexramms:
becripoBo1HOM MYIBTHIATYUK MO (PHU3HKE C 6-

10 BCTPOECHHBIMU JlaTunkamu: Lludposoii
TaTYMK TEMIIEPATYphl C TUANa30HOM

n3MepeHus He yxe uem ot -20 o 120C
[{udpoBoii naTunx

A0COJIIOTHOTO JIaBJICHUS C JUaa30HOM
n3mepenus He yxxe uem ot 0 1o 500 xIla JaTumx
MarHUTHOTO TIOJISl C TMana30HOM U3MEPEHUs He
yxe yem oT -80 1o 80 MTn [{aTunk HanpsoKeHUs
C Iuara3oHaMH U3MEPEHUs He Y)Ke 9eM OT -2 JI0
+2B; ot -5 10 +5B; oT -10 no +10B; ot -15 o
+15B Jlatuuk Toka He
yxe yem oT -1 1o +1A [latuuk akcenepoMerp ¢

MOoKa3aTeJsIMU HE MEHee ueM: 2 (;

+4 g; +8 g OtnenpHbIe yeTpoiicTBa: USB
ocimuutorpad He Menee 2 kanana, +/-10 B
Akceccyapsl: Kabens USB coennHuTensHbIiI
3apsiiHOe YCTPOIMCTBO ¢ Kabenem

miniUSB USB A nanrep Bluetooth 4.1 Low
Energy Koncrpykrop ams npoBeeHus
PKCIIEPUMEHTOB

KpaTkoe pyKOBOJCTBO 110

PKCIUTyaTaluy HUPPOBO

naboparopuu [Iporpammuoe

oOecrieueHne Metoquyeckue
pexomenaanuu (40 pabor) Hamuuune

PYCCKOA3BIYHOT'O caiita MO AACPIKKH Hanuuue
BHUACOPOJIHKOB.

wm.
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HaumenoBanue pasa

cJia: ((I[OHOJ'IHI/ITSJ'ILHOG O60py,Z[OBaHI/I€»

KomruiekT
MOCY/ABI U
000pyI0OBaHUS
TUIS YUEHUYECKUX
OTIBITOB(XUMUS,
¢bu3nka,
OHOIOTHS)

Becol anekTpoHHbIe(KapMaHHbBIC)
MaxkcumManeHbii Bec He 00J1ee200 r. TouHOCTE
B3BemmBanus He meHee: 0,01 r. Paszmep
m1aTopMbl 1Jis B3BEIIMBAHUS HE MEHEE:
55x50 MM.

=




Mukpockorn
uudpoBoit

Tun Mukpockona:

ounonornveckuii. Hacaaka Mukpockona:
MoOHOKY/sipHasi. HazHauenue: 1abopaTopHBI.
MeTo ucciiejoBaHus: CBETIIOE I0JIE.
Martepuan ONTUKU: ONTHYECKOE CTEKIIO.
YBenndyenne Mukpockormna,kpar: 64 — 1280.
Oxkymspel: WF16x. O6bexTuBsl: 4%, 10X,
40Xs(moarpy>KMHEHHBIN).

PeBonbBepHas rooBka: Ha 300bEKTHBA.
Tun noAcBeTKH: 3epKajio WIMCBETOINUOI.
Pacnionoskenne noacBETKN: BEPXHSA U
HYDKHSIS.

Marepuain kopnyca: merami. [IpeagmerHslii

croymk, MM: 90U cTounuk niurauus: 220
B/50Tm.

-

3,00

Llugpposas
nabopamopus no

huzuonozauu
(npogpunbHbIl
YpOoBeHb)

O0GecnieunBaeT MPOBEICHNUE

MCCIIEIOBaHUS 10 (PYHKIIMOHUPOBAHUIO
YEJIOBEYECKOTO OpraHu3Ma.

Komrmutekranus: becnpoBOIHOW MyIbTHIATYUK
10 (PU3UOJIOTUH C 5-F0 BCTPOCHHBIMU JaTYNKAMHU:
JlaTumk

aptepuanbHoro nasieHus (0...250

1.00

Yemoipéxocesoli
yuebHbili pobom-
mMaHunyasmop c
IMOOY1bHbIMU
CMEHHbIMU
Hacadkamu

Y4eOHBbI poOOT-MaHUITYJISATOP MpeIHA3HAYEH
11 OCBOCHUSA

00YyJarOIIMMHUCS OCHOB POOOTOTEXHUKH, JJIS
MOJATOTOBKU O0YYAIOIIUXCS K BHEIPCHUIO U
MOCJICAYIOIIEMY HCIOJIb30BaHUIO POOOTORB B
MPOMBIITICHHOM MPOou3BoIcTBe. KommuecTBo
oceil po6oTa MaHUTTYJISATOPA - YETHIPE.
[lepemernieHne HHCTPYMEHTA B IIPOCTPAHCTBE
[0 TPEM OCSIM JIOJDKHO YIPaBJISATHCS
[I1arOBBIMU JBUTATENAMU. HanpspkeHue
[MUTAaHU IAaroBEIX ABUTareieii He ooiee 12 B.
CepBoaBUTaTEIb

YETBEPTOM OCH JIOJDKEH 00eCTIIeUrBaTh TIOBOPOT
WHCTPYMEHTA. YTOJ MOBOPOTa MAaHUMYJISITOPA Ha
OCHOBAaHUU BOKPYT BEPTUKAILHOM OCH HE MEHEe
180 rpanycos. s onpeneneHus noja0KeHus
MaHUIYJISITOPa MPU IOBOPOTE BOKPYT
BEPTUKAIBHON OCH JIOJDKEH HCITOJIH30BATHCS
PHKOJIEP.

'YT0J MOBOpOTA 3a/IHErO IJIe4a MAaHUMYJISATOPa
He MeHee 90

rpaaycoB. YTOJI IOBOPOTA EPETHETO IIeda
MaHunyistTopa He meHee 100 rpagycos. s
OIpeIEeTICHUS MOJIOKEHHUS 3aIHETO U MEPETHETO
MJ1€4 MAaHUMYJISATOPA TOJKEH UCIIOIb30BAThCS
TUPOCKOIL. YTOJI MOBOPOTA MO YETBEPTOM OCH HE
menee 180 rpaaycos. [lomkHa ObITh
BO3MO>KHOCTh OCHAIIICHUS CMCHHBIMHU
HacaJKaMu (Hampumep, JAepkKareib KapaHalia
win promacrepa, MPUCOCKa ¢
CepBOJBUTATENIEM, MEXaHUYECKOE 3aXBATHOE
YCTPOMCTBO C CEPBOABUTATENEM, YCTPOUCTBO

M|
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J1a3epHOM TPABUPOBKU WIIMYCTPOKUCTBO

TSt 3D-neyarn). MunumanbsHas
KOMILIEKTAIMs] CMEHHBIMH HacaJKaMu:
MHEBMaTUYECKUH 3aXBaT (MPUCOCKA),
MEXaHWYEeCKUI 3aXBaT, HacajKa JIep>KaTeb JUIs
KapaH/iania/MapKepa/pydKku, HacajKa
[EPEXO0IHUK JUIs KPEIUIEHUSI COBMECTUMBIX
KOHCTPYKTUBHBIX JI€TAJEW U KOHCTPYKLIHM,
HacajKa Ja3epHoi rpaBUPOBKH, Hacaaka 3D-
nevatu (a5 padotsl ¢ miaactukoMm PLA ¢
nmuaMeTpoM HUTH 1,75 Mm).

JlosKeH ObITh OCHAIIIEH CEPBONPUBOJIOM IS
[THEBMaTUYECKOTO U MEXaHUYECKOTO 3aXBATOB,
00ecreunBaroIMM BpallleHHEe 3aXBaYEHHOTO
00BEKTa BO BpeMs [IEPEMEILEHHS, TOBOPOT
epeMenaeMoro 00beKTa BOKpYr BEpTUKAIBHOM
ocu. J{1s1 oOecnieduenns pyHKIIMOHUPOBAHUS
[MHEBMATUYECKOTO 3aXBaTa JOJKEH ObITh
OCHAILIEH BCTPOCHHOH B KOPITYC MaHUMTYJISITOpa
romrioi. JloymkHa ObITH BO3MOKHOCTD
[TOAKJIIOUEHUS JOMOJIHUTEIBHBIX YCTPOMCTB
(HampuMep, TpaHCIIOpTEpa, pelibca

U1 TIepeMelieHns poOoTa, My/IbTa YIpaBlIeHUs
TUTIA JXKOMCTHUK, KaMepbl MAITUHHOTO 3PEHUs,
OTNTUYECKOTO aTUMKA, MOIYIIS

OecrpoBoIHOTO AocTyna). Po6oT-
MaHUIYJISTOP A0JKEH

oOecreunBaTh epeMelleHne HacaIK1 B
[IPOCTPAHCTBE,

AKTHBALIUIO HACAIKU, BOBMOYKHOCTh MOJTYYECHHUS
CUTHAJIOB OT KaMepbl U JaTYUKOB, BOZMOKHOCTh
YIpaBJICHUS JIOMOJHUTEIBHBIMU YCTPOHUCTBAMH.
Marepuan koprnyca — amoMuHui. Jluamerp
paboueii

30HBI (0e3 yuyera HaBecHOroKpaTkie mpuMepHbIe
TexHudeckue xapakrepuctuku (PBIIO)

MHCTPYMEHTA U 4eTBepTOii ocu) He MeHnee 350
mm. UnTepdeiic moaxmouenus — USB. lomxen
UMETh BO3MOKHOCTh aBTOHOMHOMN pabOThI U
BHEIIIHETO yrpaBieHus. J{J1s BHEITHEro
yIIpaBJICHUs JOJDKEH OBITh MPETYCMOTPEH IYIIbT,
HOJKIIt0YaeMblil K po6oTy o Bluetooth.
VYnpasistomuii KOHTPoJUIEp A0JKEH ObITh
COBMECTHUM co cpenioil Arduino.

VYHpasisromyi KOHTPOJUIEP COBMECTUM CO
cpeznoil mporpamMmmupoBaHus Scratch U Si3pIKOM
nporpammupoBanus C. JlomkeHn oOecrieunBaTh
IIOBOPOT I10 NEPBBIM TPEM OCSIM B 3aJaHHBIN
yroJ1 ¥ Ha 3aJaHHBIN YIroJl, IOBOPOT I10

YETBEPTOM OCH Ha 3aJIaHHBIN YroJl, JBUKEHUE B
KoopauHaThl X, Y, Z, IepeMelIeHue Ha 3a/IaHHOE
paccrosHue 110 KoopauHatam X, Y, Z, nepenady
JAHHBIX O TEKYIIEM TOJIOKEHUU YIJIOB, Iepeaavy|
JTAHHBIX O TEKYIIUX KOOpAUHATAX UHCTPYMEHTA.
Jlomken




NoAACPKMBATH IMCPEMCILICHUC B ICKAPTOBBIX
KOOPJMHATAX U yIiaX 0BOPOTa OCell, C
3a/IaHHOM CKOPOCTBIO U YCKOpeHUeM. THuIibl
NepEeMEICHUI B IEKapTOBBIX KOOPAMHATAX:
JIBHYKEHUE I10 TPACKTOPUH, ABUKECHUE T10 IIPSIMOU
MEXOY ABYMS TOYKaMH, IIEPENIPBIrUBAHUE U3
TOYKH U TOUKY (TIepeHoc o0bekra). Kopiryc
JIOJKEH

OBITH B 3aIIIUIIICHHOM HCTIOJHEHHE (KIacca He
ke [P20).

ObpaszosamernvHul
1l Habop no
\mexaHuxe,
MmexampoHuKe u
pobomomexHuke

Habop nomwkeH ObITh MpeIHA3HAYEH TSI
MPOBEACHNUS YUCOHBIX 3aHITUHN 110 H3YIECHUIO
OCHOB MEXaTPOHUKHU M POOOTOTEXHUKH,
PAKTHYECKOTO

MPUMEHEHUS 0a30BbIX AIEMEHTOBAIEKTPOHUKHI
U CXeMOTEXHUKH, a TAK)Ke HauboJee
[PacIpoCTPaHEHHOW AIIEMEHTHOM 0a3bl U
OCHOBHBIX TEXHUYECKUX PELICHUH,
MPUMEHSIEMBIX [TPH MPOEKTUPOBAHUU U
POTOTUITUPOBAHUU PA3NTUYHBIX HHKEHEPHBIX,
KHOEPHETUYECKUX U BCTpPAauBaeMBbIX cucteM. B
cocTaB Habopa JOJKHBI BXOJUTh
KOMILJICKTYIOLIUE U YCTPONCTBA, 00aaromue
KOHCTPYKTUBHOM, 3JIEKTPUYECKOM,
anmnapaTHOM U MPOrpaMMHOM COBMECTUMOCTBIO
npyr ¢ Apyrom. B cocraB Habopa nomkeH
BXOJIUTh KOMIUIEKT KOHCTPYKTUBHBIX
QIIEMEHTOB U3 MeTalIa Ajs COOPKH MaKeTa
MaHUIYJSIIIHOHHOTO POOOTa M KOMILJIEKT
METATTUIECKUX KOHCTPYKTHUBHBIX JIEMEHTOB
ML

cOopkH MakeTa MOOMIIBHOTO poboTa. B cocras
HabOpa IOKHBI BXOUTH MPUBOJAA PA3IMUYHOTO
TUTIA: MOTOPBI C HMHTETPUPOBAHHBIM HITU
BHEIIIHUM JIATYUKOM I0JIOKEHHS — HE MEHee
21T, CepBONPUBOJT OOIBIION — HE

MeHee 41T, CEpBOIIPUBO MaJIblii — HE MEHee
21T, IPUBOJI C BO3MOYKHOCTBIO YITPABICHHS B
[I1arOBOM peKuMe — He MeHee 21T. B cocra
Ha0Opa J0JKHBI BXOJIUTh 3JIEMEHTHI 7151 COOPKU
BaKyyMHOT'O 3aXBaTa: BaKyyMHasi IPUCOCKa — HE
MeHee 11T, AIeKTPOMArHUTHBIN KIamaH — He
MeHee 11T, BaKyyMHBIH HacoC — He MeHee 1 1T.
B coctaB HaOopa 10JDKHA BXOAUTH 3JIEMEHTHAs

0aza I IPOTOTUIIMPOBAHUSA! TJIaTa JJI
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0ecraeqyHoro MPOTOTUITUPOBAHUS, KOMILJIEKT
[IPOBOJIOB Pa3IN4HOTO

TUIIA U JJIUHBI, KOMIUIEKTPE3UCTOPOB,
KOMILJIEKT CBETOJIMOI0B, CEMUCETMEHTHBIM
WHUKATOP, nucruieit JKK-tuna, KHONKY —

HE MCHEE SIIIT,

MOTEHIIMOMETPHI — HE MEHEE 31T,
WH(PAKPACHBIHN TaTYHK - HE MEHee 31T,
YIBTPA3BYKOBOM JaTUMK - HE MEHee 31T, TaTYUK
TEMIIEpaTyphl - HE MEHee 11T, TaTYNK
OCBEILIEHHOCTH - HE MEHee 11T, MOyIIb
Bluetooth — ne menee 1tur, Moy MK-
npueMHHKa — He MeHee 1T, moayns K-
nepe1aTynuka B

B1JI€ KHOTIOYHOTO IMyJIbTA yIpaBiieHus — 11T,
AKKyMYJISITOp — HE MeHee 11T, 3apsaHoe
YCTPOMCTBO — HE

Menee 1mT. B cocraB Habopa 10KEH BXOAUTH
MYJIbTHUAATUNK IS ©3MEPEHUS TeMITepaTyphbl U
BJIAKHOCTH OKPYXKAIOIIEH CPEbI —

He MeHee 1mT. MynbTHAATYUK JOJKEH
00J1a71aTh BCTPOCHHBIM MUKPOKOHTPOJIIEPOM
(TakTOBas yactoTa - He MeHee 16 MI'1, mmHa
naHHBIX — He MeHee 8 KOaiiT), narepdericamu
TS TIOIKJIFOUYEHMS K BHEILTHUM YCTPOWCTBAM:
(POBBIEC U aHAIOTOBBIE MOPTHI, 1-wire TTL,
pazbem THna RJ. B coctaB Habopa mosmkeH
BXOJIUTh KOMIUIEKT

YHUBEPCAIbHBIX BBIYMCIUTEIBHBIX MOIYJIEH,
PEJICTaBIISIFOIIMX cO00 0a30ByIO IIIATY, ATy
pacuIMpeHus Ui CETEBOro B3aUMOJICHCTBUS U
[1aTy MOJKIOYEHUS! CUIIOBOM HArpy3KHu.
Bxopsmye B KOMIIJIEKT yCTPOMCTBA JOJIKHBI
00712/1aTh OJIHOBPEMEHHOI KOHCTPYKTUBHOM,
PIIEKTPUYECKOH, anmapaTHOW ¥ IpOrpaMMHOM
COBMECTHUMOCTBIO JIpyT ¢ ApyroM. ba3zosas
1JaTa YHUBEPCAIbHOTO BHIYUCIUTEIBHOTO

MOIYJIS OOJIKHA HpeﬂCTaBHHTBKpaTKI/Ie
IMPUMCPHBIC TCXHUYCCKUEC XaPAKTCPUCTUKH
(PBIIO)

co00¥1 MporpaMMUpPyeMBbIii KOHTPOJUIEP B Cpelie
Arduino IDE nnmm ananorudasix cBOOOIHO
pacrpocTpaHsieMbIX cpenax pa3padotku. basoBas
TiaTa J0JhKHA 00J1a1aTh BCTPOCHHBIMH
uHTepdeiicaMu s MOAKIIOYEHUS TU(POBBIX U
AHAJIOTOBBIX YCTPONCTB, BCTPOCHHBIMU
unrepdeiicamu USB, UART, 12C, SPI, 1-wire
TTL,

Bluetooth, WiFi. [lnata pacmupenus g0kHa
obecrieunBaTh BO3MOKHOCTH MOJIKITIOUEHHUS
YHUBEPCAIBHOTO BBIYMCIUTEIBHOTO MOTYIIS K
cetu nocpenctsom untepdeiica Ethernet. [Tnara
pacuIpeHus 10/bKHa 001a1aTh MopTaMu BBOA-
BBIBO/IA JIUISL OJKITFOYEHUS LU(PPOBBIX U

AHAJIOTOBBIX YCTPOUCTB, HHTEpdeiic SPI u




BO3MO’KHOCTBIO MOJIKJIFOYEHUS] BHELIIHEN KapThl
namsty. [lnara pacimpenus 11t HOIKIFOYEHUS
CUJIOBOM HAarpy3KH JIOJKHA

obecrieunBaTh BO3MOKHOCTH ITPSMOTO
IIOAKJIFOYEHUS BHEIIHEN CUIIOBOM HArpy3KH, a
TaKK€ PEryIupyeMOou Harpy3Ku

nocpeacrsoM PWM unTepdetica. B cocra
Habopa JA0JKEH BXOUTh IPOrpaMMUPYEMBbIH
KOHTPOJLIEP,

o0ecrieunBaromuii BO3MOKHOCTb OCYIIECTBIISAT
pa3paboTKy MPOrpaMMHOTO KOJIa, HCIIOJIb3Ys
WHCTpyMeHTapuii cpen pa3pabotku Arduino IDE
1 Mongoose OS 1 s13bIKOB TPOrpaMMUPOBAHUS
C\C++, JavaScript. [Tporpammupyemsiit
KOHTPOJUIEP JOJDKEH 00JIaaTh MOPTaMH ISt

IO IKITFOYCHUS

U(POBBIX U aHAJIOTOBBIX YCTPOKCTB,

BCTPOCHHBIMH ITPOTPAMMHPYEMBIMU
KHOIIKAMH U
PIIEKTPOMEXaHNICCKUMUMO TYJISIMH TSI
OpTraHU3aIui CHCTEMBI PYYHOTO YITPABJICHHUS,
BCTPOCHHBIMH IIPOTPAMMHUPYEMBIMHU
CBETOJIMOIAMH TSI MHIMKAITUN pabodero
pexuMa, BcTpoeHHbIMH nHTepdeticamu USB,
USART, 12C, SPI, 1-wire TTL, ISP, Ethernet,
Bluetooth, WiFi. B coctaB Habopa nomken
BXOJIUTHh MOJIYJIb
TEXHUYECKOTO 3PCHHUSI, MPECTABIISIOMINN
Cc000¥ BRIYUCITUTEIIBHOE YCTPOUCTBO CO
BCTPOEHHBIM MUKPOTIPOIECCOPOM (KOJI-BO
sIep - He MEeHee 41T, 4acToTa sijipa He
Mmenee 1.2 I'TL,
00neM O3V - He menee 512M0, 00beM
BCTPOCHHOM IMaMsTH - He MeHee 81°0),
WHTETPUPOBAHHON KaMepoil (MaKCUMaJIbHOE
paspernieHue
BUJICOTIOTOKA, MIEpPeIaBaeMoro 1Mo HHTepdeicy
USB - He meHee 2592x1944 en.) u onTr4ecKoi
cucTeMoil. MoIynb TEXHHYECKOTO 3peHUS
TOJKEH 00J1aJ1aTh COBMECTHMOCTBIO C
Pa3IMYHBIMU POTPAMMUPYEMBIMU
KOHTPOJIJIEpaMH ¢ IOMOIIbI0 HHTep(eiicos - 1-
wire TTL, UART, I12C, SPI, Ethernet.
Moyl TEXHUYECKOTO 3PEHHSI TOJKEeH
o0OecreunBaTh BHIMOJTHEHNE BCEX U3MEPEHUN 1
BBIYHMCIICHUI MMOCPECTBOM COOCTBEHHBIX
BBIYUCITUTENLHBIX BO3MOKHOCTEH BCTPOSHHOTO
MUKPOIIPOIIECCOpA.
Moylib TEXHUYECKOTO 3PEHHSI TOJDKEH 001a/1aTh
BO3MOYKHOCTHIO KOMMYHHUKAIIHH C
QHAIOTMYHBIMHA MOYIISIMU TTOCPEJICTBOM IITHMHBI
Ha 0a3e mocieaoBaTeNIbHOTO HHTEp(erica ¢
[eNIbI0 TanbHeHIel nepeaaun pe3yabTaToB
U3MEpPEHUI TPyl MOAYIEH Ha YIPaBIISIOINIEe
BBIYHCITUTEIILHOE YCTPOMCTBOTIOIKITIOYCHHOE K




JTAHHOW IMHE. MOylb TEXHUYECKOTO 3PEHUS
OJKEH 00ecTIieYMBaTh HACTPOUKH PEKUMOB
paboTHI - HACTPOUKY

HKCIIO3ULINH, OallaHca 6eI0ro, IBETOPA3HOCTHBIX
COCTaBJISIFOIIUX, TUIOIIAAN OOHAPY)KMBAEMOM
00JacTH U300paXKeHMs1, OKPYIJIOCTH
0OHapyKHBaeMOU 00JIACTH H300paKEHUS,
MOJIOKEHHE OOHApYKMBAeMbIX 001acTeit
OTHOCHTEIJIBHO JIPYT PYTa, MallnHHOE 00y4eHHe
[apaMeTpOB HEMPOHHBIX CETEH ISt
oOHapyXeHHS 00BEKTOB, POPMY H
3aKOJMPOBAHHBIC 3HAYECHUST 00OHAPY)KMBAEMBIX
MapKEPOB TUIIA Aruco, pa3Mepbl
0OHaApyKUBAEMBIX OKPYKHOCTEH, KBAIPATOB
TPEYroJIbHUKOB, TAPaMETPOB KOHTPACTHOCTH,
[pa3MepoB, KPUBU3HBI U TIOJIOKESHUS
pacrnio3HaBaembIx JuHuil. Habop nomken
o0OecreunBaTh BO3MOXKHOCTh Pa3pabOTKH MOIENN
MOOMIIbHOTO po0oTa, yrpasisemoii B FPV-
pEeXHME TIOCPEICTBOM ITPOTPAMMHOTO
oOecrieueHns Il NEPCOHATBHOTO KOMIIBIOTEPA
MOOMIIbHBIX ycTpoiicTB Ha 6a3e OC Android nnu
108, obecneynBaromero BO3MOKHOCTh
YIIPaBJICHUS MOOMIILHBIM pOOOTOM U
BCTPOECHHBIM MAaHUITYJISITOPOM IOCPEICTBOM
rpadudeckoro uaTepdeiica,

BKJTFOYAIOIINM B ce0s1 HAOOp KHOTIOK H
MepEeKITI0YaTeNeH, KOUCTHK, 00J1aCTh JIst
oToOpakeHus Buseo. Habop mosmken
o0OecreunBaTh BO3MOXHOCTh U3YUYEHUSI OCHOB
pa3pabOTKU MPOrPaMMHBIX U allapaTHbIX
KOMILJICKCOB

WHKCHEPHBIX CHCTEM, PEeLICHUI B cepe
"NHTepHeT Bemiei", a Takke pelieHui B 001acTh
POOOTOTEXHUKH, HCKYCCTBEHHOTO UHTEJIIEKTa U
MalIMHHOTO 00y4eHus. B coctaB Habopa A0KHO
BXOJIUTh IOCOOUE IO U3YYEHUIO OCHOB
PIEKTPOHUKU U CXEMOTEXHHUKH, PEIICHUI B
cthepe "MHTEpHET Bemei", pa3paboTku u
POTOTUIIHPOBAHUIO MOJIeNiel poboToB. B cocTas
HabOpa I0JKHO BXOJIUTh MMOCOOUE 10 U3YUECHUIO
OCHOB pa3pabOTKH CHCTEM TEXHUYECKOTO

3pCHUA U SJIEMCHTOB HCKYCCTBCHHOTI'O
HMHTCIIJICKTA.

Po6oToTeXHMUECKUIT HA0OP MpeIHa3HaueH JUIs
M3y4eHHsI OCHOB POOOTOTEXHUKH, JleTalel,
Y3JI0B U MEXaHU3MOB, HEOOXOAUMBIX JUIS
co3/1aHUs] pOOOTOTEXHUYECKUX YCTPOMCTB.
Habop npeacrasnser co00i KOMIIEKT
CTPYKTYPHBIX 3JIEMEHTOB, COEAMHUTEIIbHBIX
PIIEMEHTOB U AIEKTPOTEXHUUECKUX
KOMIIOHEHTOB. Habop mo3BoJsieT mpoBOIUTh
PKCIIEPUMEHTHI 110

npeaMery (u3nkKa, co3iaBaTh U
pOrpaMMHPOBATH COOMpaeMble MOJICNIH, U3
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KOMIIOHEHTOB, BXO/IILIIUX B €r0 COCTaB,
paboune MoJen MOOMIIBHBIX U CTAI[HOHAPHBIX
POOOTOTEXHUYECKHUX YCTPOMCTB C
AQBTOMAaTU3UPOBAHHBIM YIIPABJIEHUEM, B TOM
4KClIie Ha

KOJIECHOM M I'YCEHUYHOM XOJ1y, a TaKXKe
KOHCTPYKIMI, OCHOBaHHBIX Ha MCII0JIb30BAaHUU
pa3IMYHbIX BUAOB Iiepeay (B TOM 4yHciie
YEPBAYHBIX U 3yOUaTHIX) a TAK)KE PhIUAroB.
BcerpoenHble OecripoBOIHbIE CETEBbIE PEILICHUS
(Wi-Fi u Bluetooth), BO3M0OXHOCTh HHTETpAIIMN
c O6ecrutatHbIM 00OnauHbIM [10, mpakTHyeckoro
V3Y4eHUS TEXHOJOTHI NMHTEpHETa Belen 1
OCHOB HCKYCCTBEHHOT'O MHTEJUIEKTA.

ObecrieunBaeTcsi BO3MOKHOCTh

00BbEAMHEHNSI HECKOJIBKUX POOOTOB, COOpaHHBIX
13 110I00HBIX HA0OPOB, B IPYIIIIHI C CETEBBIM
B3anMoieiicTBueM. [Ipeagycmorpena
OTIMOHAIbHASI BO3MOKHOCTh PACIIUPEHUS
TOTIOTHUTEIbHBIMA KOMIIOHEHTaMU (He
BXOJISIIIMMH B CTAaHJAPTHYIO KOMIUIEKTALUIO),
[MO3BOJISIFOIIMMHU U3Yy4aTh

TEXHUYECKOE 3pECHUE U
MTPOMBINIICHHYIO pOOOTOTEXHUKY.
[IpenycMoTpeHa BO3MOXXHOCTH paboThl Habopa ¢
TOTIOTHUTEILHBIMUA 00JJTAYHBIMH CEPBHUCAMHU.
[TpeycMOTpEHBI MUHHMYM JIBA
POrPaMMHUPYEMBIX KOHTPOJLIEPA B

MTACTUKOBBIX KOpITycax,

MO3BOJISIOIINX OJHOBPEMEHHO CO3/aBaTh 2
BapraHTa POOOTOB PA3IMYHOIO Ha3HAYCHHUS,
UMEIOIUX BO3MOXKHOCTh pa0OThI KaK B
MOTOKOBOM PEXKHME, TaK U aBTOHOMHO;
O3BOJIAIOIINX PeaTu30BaTh OOyUCHHE
IPOrPaMMHPOBAHHIO B HECKOJIBKUX CpeIax
pa3paboOTKU Ha Pa3JIMYHBIX S3bIKaX (K IPUMEPY, B
cpenax Mblock, Arduino IDE, Ha s3b1Kax
Scratch, C, Python, micro Python). Kak MmuauMym
OJIMH U3 KOHTPOJUIEPOB UMEET BCTPOCHHYIO
OTIEpallMOHHYIO cucTeMy, BctpoeHHble Wi-Fiu
Bluetooth, mopT miis moakIrOYCHUS
MOCJICIOBATEIILHO COCIMHICMBIX BHEITHUX
ycTpoiicTB (He MeHee 20 OJHOBPEMEHHO
MOJIKIII0YaEMBIX YCTpOHCTB). Kak MuUHIMYM
OJIMH U3 KOHTPOJUIEPOB UMEET BO3MOKHOCTh
0/IHOBPEMEHHO 3amicH He MeHee 8

o0ecreynBaroT BO3MOXKHOCTBITPOTPaMM, C
BO3MOKHOCTBIO TIEPEKITFOUEHUS MEXKTY HUMHU.
Kax MUHUMYM OJIMH U3 KOHTPOJUIEPOB UMEET
nonHouBeTHBIN auctielt (IPS), mo3pomstomuii
BBIBOJIUTH JAHHBIE C IATYMKOB B BHJIE TAOIUI] U
rpaduKoB, a TaK)Xe CO3/1aBaTh BCTPOSHHBIE B
KOHTpOJLIEP

BUaeourpsl. Konnuectso ceHcopoB u

VCIIOJIHUTENBHBIX YCTPOMCTB, BCTPOCHHBIX B

wm.

4.00




OJIUH U3 KOHTPOJUIEPOB, - He MeHee 10 mIT.

OO11ee KOIMYECTBO AIIEMEHTOB B Habope HE
Menee 400 1IT., B TOM 4YHCJI€ NOAKIIIOUaeMBIE
moaynu: - Bluetooth moayns, - nBoitHOM naTymk
JIMHUMY, - YABTPa3BYKOBOM TaTYMK PACCTOSHHUS, -
JATYMK 1[BETA, - IATUYNK KaCAHHS

AIEKTPOMEXaHUUECKUH, - IR Momyib,

- MOTOP MOCTOSIHHOTO TOKa C PEAYKTOPOM — HE
MeHee 2 HIT., - CEpBONPHUBO/L, - IYJIbT
JucTaHuuoHHoro ynpasienus IR. Habop
JIOJDKEH OBITh YKOMILICKTOBAH
aKKyMYJISITOpHBIMU OaTtapesiMu. [Iporpammuoe

obecrieueHue, UCTOJIb3yeMOoe IS
IPOrpaMMHPOBAHUS COOMPAEMBbIX
pOOOTOTEXHUUECKUX MOJIENIEN U YCTPOMCTB,
JOJKHO OBITH JOCTYITHO JJIsi O€CTIATHOTO
CKa4yMBaHUs U3 ceTu VIHTepHeT u

IO CJICAYIONIETO MCIIOJIb30BaHMSL.

Mnoeogynkyuona
1 bHOE
yempoucmeo

(npunmep,
cKanep, Konup)

Tun ycrpoiictBa: MHOroyHKIIMOHAIBHOE
yctporictBo (MDYVY); LIBeTHOCTH TTeyaTh: 4epHO-
Oenas; TeXHOJIOrusa eYaT:
prekTporpaduueckas (JiazepHas,
cBeTouo iHas ); Dopmar neuatu: He meHee A4,
Tumn ckaHUpOBaHUS: TIPOTSHKHBIN/ TUTAHITIETHBIN;
B03MOXHOCTh CKaHUPOBAHMUSI B

dopmartax: He MmeHee A4; Criocob
nonkmrouenus: LAN, Wi-Fi, USB

uim.

1.00

Hoymoyx

Dopm-dakTop: HOyTOYK; Pasmep auaronamu: He
meHee 15.6 mroiiMoB; Pasperiienue skpana: Full
HD, Quad HD wunu Ultra HD; O0muii o6bem
YCTaHOBJICHHOM OTIEpaTHUBHON MaMsTH: HE MEHEe
8 I'0aiiT;

MaxkcuMaJIbHBIA OO

MO1JICPKUBAEMBII 00bEM

OTIEPATHBHOM MmaMsATH: He MeHee 16 ['0aiT;
O60beM SSD nakonwutens: He meHee 240 I'0aiiT;
becnipoBoHast cBsi3b: Wi-Fi; Koanuectso
BCTPOCHHBIX B Kopiryc noptoB USB: He MeHee 2,
13 KOTOphIX He MeHee | momkHo ObiTh USB
Bepcun He HIke 3.0; Pa3perienue B30-kamephl,
Mnukcens: He MeHee 0.3; BctpoeHHsli
mukpodoH; KnaBuatypa ¢ packiaakoit u
MapkupoBKoit knasum QWERTY/MIIYKEH;
[Tonnepkka ctaHapTOB OECIIPOBOHOM CBSI3H:
802.11a/b/g/n/ac; ITpon3BoANTENTLHOCTH
nporeccopa (3Hauenue nokazatens «CPU Mark»
no tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop. html): ne
meHee 5000 ennnui; Hannune Manumnynstopa
MBIIIIb B KOMIUIEKTE: J1a; Y CTAaHOBJICHHAS

uini.

3.00



http://www.cpubenchmark.net/laptop

OIEpallMOHHAs CUCTEMA C
rpadu4ecKuM MOJIb30BATEIBCKUM HHTEpdEiicoMm,
CBEJICHUS O KOTOPOM BKJIFOUEHBI B €TUHBIH
[peecTp POCCUMCKUX ITPOTPAMM ISt
DIIEKTPOHHBIX BEIYUCIUTEILHBIX MAITUH U 0a3
NMAHHBIX; Y CTAHOBJICHHBIN MaKkeT 0(hUCHOTO
MPOrpaMMHOTO 00ecIieueHusi, COBMECTUMOTIO C
YCTAHOBJICHHOM ONIEPAlIMOHHON CUCTEMOM,
CBEJICHUS O KOTOPOM BKJIFOUEHBI B €IUHBIN
peeCTp POCCUMCKUX MTPOTPAMM ISl DJIIEKTPOHHBIX
BBIYMCITUTEIIBHBIX

MaIvH 1 0a3 JaHHBIX.
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Yucmo meranukceinei: 1




