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Hudposas nadbopaTopus
10 XUMHH (YICHHYECKas)

OOGecnieunBaeT BBIMOJHEHUE JIAOOPATOPHBIX PAa0dOT MO XMMHUHU HA ypOKax B OCHOBHOM IIKOJIE W MPOEKTHO-
HCCIIEIOBATENBCKOM AeSITENbHOCTH yuamuxcd. Kommiekranus: becipoBoqHON MyIbTHAATYHK 10 XUMHUH C 3-
Ms BCTpoeHHbIMH naTumkamu: Jlatuuk pH ¢ nuanazonom m3mepenust He yxe dem ot 0 go 14 pH Jlatumk
3JIEKTPONPOBOJIMMOCTH C AManazoHamMu uzMepenus He yxxe yeM ot 0 1o 200 MxCwm; ot 0 go 2000 mxCwm; ot 0
10 20000 mxCwMm [laTuuk TemmepaTypbl ¢ IUana3oHOM u3MepeHus He yxe yeM oT -20 no +140C OtnenbHble
naTauku: JlaTauk onTrdeckoi mioTHocTH 525 HM Akceccyapbl: Kabens USB coenuHUTENBHBINA 3apsaHOE
ycrpoiictBo ¢ kabernem miniUSB USB Apantep Bluetooth 4.1 Low Energy Kparkoe pykoBoiacTBO 1O
JKCIUTyaTanuu uudposoii nabdopatopun Habop mnaboparopnoit ocHactku IIporpammuoe obecrieueHue
Meroaudeckue pekoMeHnanuu He MeHee 40 pabotr Hamnume pyccKos3bIMHOTO caiiTa moaaepkku Hamuame
BHJICOPOJIMKOB.
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Hudposas nadopaTopus
o Ouosioruu
(yaeHuueckast)

ObecrieunBaeT BIMOJIHEHHUE TAOOPATOPHBIX pabOT HA YpOKax Mo OMOJIOTMH B OCHOBHOM IIKOJIE U TIPOEKTHO-
HCCIIEeIOBATENIbCKON AesTenbHOCTH yuamuxcs. Kommiekranus: becnpoBoHON MyIbTHIATYHMK MO OHOJIOTUU
C 5-10 BCTpOGHHbIMHM JaTuumkamu: JlaTymk BiaxHOCTH ¢ Auana3oHoM wusmepeHus 0...100% [latumk
OCBELICHHOCTH C JMAana3oHOM u3MepeHust He yxe yem oT 0 mo 180000 nx atuuk pH ¢ auamazoHom
n3mepeHnus He yxxe ueM oT 0 no 14 pH Jlatunk Temmneparypsl ¢ quanazoHOM U3MEpeHUs He yke ueM oT -20
1o +140C latunk TemnepaTypbl OKpYKarolLle cpe/ibl C Juana3oHoM u3MepeHus He yxe ueM oT -20 no +40C
Axceccyapsl: 3apsanHoe ycrpoiictBo ¢ kabenem miniUSB USB Anantep Bluetooth 4.1 Low Energy Kpartkoe
PYKOBOJICTBO TO JKCIUTyatanuud IudpoBoil mabopatopuu LudpoBas Bumeokamepa ¢ MeTaLIMYECKUM
mTaTuBOM, paspenieHue He MeHee 0,3 Mnukce [IporpammHoe oGecrieuenue Metoaudeckue peKOMEHIAluK He
Menee 30 pabot YnakoBka Hannuue pyccKoSI3bIYHOTO caiiTa NOJACPKKH, HATMYNE BHICOPOITHKOB
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[udposas madboparopust
no ¢usuke (yueHn4IecKas)

Kommuiekranus: becripoBogHONH MynpTHAATYMK 1O (u3MKe ¢ 6-10 BCTpOeHHbIMH aaTdnkamu: Lludposoit
JAaTYUK TEMIIEpaTyphl C AUANa30HOM n3MepeHus He yxke ueM oT -20 1o 120C LiudpoBoii qaTunk abCOIOTHOTO
JIaBJICHUS C Juana3oHoM u3mepeHus He yxxe yeM ot 0 1o 500 kIla J[aTyvk MarHUTHOTO MOJISI C JUana3oHOM
nu3MepeHus He yxxe ueM ot -80 1o 80 mTi JlaTunk HanpsHKEHHs ¢ Mana3oHaMy U3MEPEHUs HE yXKe YeM OT -2
no +2B; ot -5 1o +5B; ot -10 no +10B; ot -15 mo +15B [laTumk Toka HE yxe 4eM ot -1 g0 +1A JlaTumk
aKCeJIepOMETp ¢ MoKazaTelsiMu He MeHee yeM: £2 g; +4 ¢; +8 g OtnenpHbIe yerpoiictBa: USB ocrmmnorpad
He MeHee 2 kaHana, +/-10 B Akceccyapor: Kabens USB coenuuuTeIbHBIN 3apsiiHOE YCTPOUCTBO ¢ KabeiaeM
miniUSB USB Anantep Bluetooth 4.1 Low Energy Konctpykrop aist mpoBesieHus SKcriepuMeHToB Kpatkoe
PYKOBOJICTBO TO 3KcIUTyatanuu LudpoBoi nadoparopun IlporpammHoe obGecneueHne MeTtoaudeckue
pexomenaanuu (40 pabot) Hanmane pycckosi3pIYHOTO caiiTa moaepKku Haaudre BHIeOpOIUKOB.

3 wm

Hudposas nabopaTopus
1o (hU3HOJIOTUH
(MpoduIbHBIN YpOBEHB)

ObecrieunBaeT MPOBEACHUE MCCIAEAOBAHUA MO (YHKIMOHHPOBAHHWIO YEJIOBEYECKOIO OpraHu3Ma.
Kommuiekranus: becnipoBoAHOM MyNIbTHAATYMK MO (U3HOJOTHUU C 5-10 BCTPOCHHBIMH JaTuyuKamu: JlaTumk
aprepuanbHoro nasieHus (0...250 mm pt. c1.) [JaTunk nmynbca ¢ quanasoHOM U3MEpeHus He yxke ueM oT 30
1o 200 yn/mun JlaTuuk TeMIepaTypsl Tela ¢ JUana3oHoOM H3MepeHus He yke yeMm oT +25 mo +40C laTumk
YacTOThI JbIXaHUS C JAWana3oHoM u3MepeHus He yxe yeM oT 0 no 100 nuxioB/MuH JlaTuuk yckopeHus c
nokazarensaMu +2 g; +4 g; £8 g OraenbHbie ycTporicTBa: [latunk OKI' ¢ nnanazoHOM U3MEpPEHHUS HE YKE YeEM
ot -300 mo +300 MB) Jlatumk cuiomep ¢ amanazoHoMm u3MepeHus He yxe dyeM ot 0 mo 40 H larumk
OCBEIIICHHOCTH C Juana3oHoM m3MepeHus He yxke dem oT 0 mo 180000 nx Axceccyapsi: Kabenr USB
COCTMHUTENBHBINA 3apsaHoe ycTporictBo ¢ kabemem miniUSB USB Apmantep Bluetooth 4.1 Low Energy
Kpatkoe pykoBojacTBO mTO 3Kcruryatanuu 1udpoBoi  mabopatopun [IporpammHoe obOecrieueHue
Meroandeckue pexomenaanuu He Menee 20 pabot Hamudme pycckosi3pIyHOTO caiiTta moanepkku Hammame
BHJICOPOJIMKOB.

Mukpockor 1udpoBoi

Tun mukpockormna: Ouonornyeckuit Hacaaka mukpockomna: MoHOKY/IsipHas Hasnauenue: naboparopuslii Meron
HCCIIeIOBAHUS: CBETIIOE 1ojie MaTepurai ONTUKH: ONTHYECKOEe CTEKIO YBEIUYeHHe MUKPOCKOTa, KpaT: 64 —
1280 Oxymsaper: WF16x O0bextuBbl: 4x, 10x, 40xs (moampyxwHeHHBIN) PeBosbBepHas TojoBka: Ha 3
o0bekTMBa THN TOJCBETKU: 3€pKaj0 WM CBETOAMOJ] Pacrmojio’keHue NOJCBETKU: BEPXHSS U HIDKHAS
Marepuan kopmyca: Mmetamun I[IpeamerHeiii cromumk, mm: 90 Mcrounuk mnurtanus: 220 B/50 I'm Ywmcmo
Meranukcenei: 1
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YetpipéxoceBoil yueOHBII
poOOT- MAHUTYJIATOP C
MO/yJIbHBIMU CMEHHBIMU
HacaJKaMu

VY4ebHblil poOOT-MaHUIYIATOP NpPEAHAa3HAYeH AJISi OCBOCHHUS OOYYalOUIMMMCA OCHOB POOOTOTEXHUKH, VIS
MOJATOTOBKM OOYYarOIUXCs K BHEJPEHUIO U MOCIEAYIOIEMY HCIOIb30BaHUIO POOOTOB B MPOMBIILIEHHOM
npousBojacTBe. KommuecTBo oceil poOota Manumynstopa - dYerslpe. llepemelieHne WHCTpyMEHTa B
MIPOCTPAHCTBE 110 TPEM OCSM JOJKHO YIPABIATHCS IIarOBBIMU ABUTaTeIsIMU. HanpsbkeHne nuTaHust aroBbIX
nsurateneit He 6osee 12 B. CepBosBurarens 4eTBepTOl OCH JIOJKEH 00ecrieuuBaTh MOBOPOT MHCTPYMEHTA.
Yron noBopoTa MaHUNYJISTOpa Ha OCHOBAaHMM BOKDPYT BEPTHUKaIbHON ocu He MeHee 180 rpamycos. [l
OTIPEECIICHUS NIOJIOKEHNSI MAHUITYJISITOPA IIPU IIOBOPOTE BOKPYT BEPTUKAIBHONW OCH JIOJKEH MCIOJIb30BaThCs
SHKOJIEp. YTOJI MOBOPOTA 33aJHEro Iuieya MaHumyisTopa He MeHee 90 rpagycoB. Yo HOBOpOTa MepeIHEro
mieya MaHunyastopa He MeHee 100 rpanycoB. Jlisi onpenesneHns MOJO0XKEHUS 3aHET0 M NEPEIHETO IIeY
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MaHUITYJISTOpa JOJDKEH HUCIOJb30BaThCS T'MPOCKON. YTOJI IOBOpPOTa IO 4eTBepToid ocu He MeHee 180
rpagycoB. JlospkHa OBITH BO3MOXKHOCTh OCHAIlEHHWsS CMEHHBIMU HacaJkaMy (Hampumep, IeprKaTeilb
KapaHjama wuid QioMacrepa, NMPHCOCKA C CEPBOJABUTATEIEM, MEXaHMYECKOE 3aXBAaTHOE YCTPOMCTBO ¢
CEpBOJBUTATENIEM, YCTPOUCTBO JUIsl JTa3€pHOM IPaBUPOBKU WM YCTPOUCTBO Juist 3D-neuatn). MuHuManbHas
KOMILJIEKTAI[1sl CMEHHBIMU HAacaJKaMU: THEBMAaTUUYECKU 3aXBaT (MpUCOCKa), MEXaHUYECKHUI 3aXBaT, HacaIKka
Jep)KaTenb IS KapaHjaalla/MapKepa/pydkd, Hacagka TEpPeXOJHHK Ul KPEIUICHHs COBMECTHMBIX
KOHCTPYKTUBHBIX J€Tajell U KOHCTPYKLMH, HacaIKa Ja3epHOI rpaBUpOBKHU, Hacaka 3D-nedatu (17151 paboThl
¢ miractukom PLA c¢ gmamerpom HutH 1,75 MMm). JomkeH OBITh OCHAIIEH CEPBOIPHUBOJOM JUIS
MTHEBMATUYECKOTO M MEXaHWYECKOTO 3aXBaTOB, OOECHEUMBAIOIIMM BpallleHHE 3aXBAaY€HHOTO OOBEKTa BO
BpeMsi MepeMeIleHts], TTOBOPOT MEepeMeEIIaeMoro o0beKTa BOKpPYr BepTHUKalbHOM ocu. Jlig obecneueHus
(YHKIIMOHUPOBAHUS THEBMAaTUYECKOTO 3aXBaTa JI0JKEH ObITh OCHAIIIEH BCTPOEHHON B KOPITYC MaHUITYJISATOPA
noMno#. JlomkHa ObITh BO3MOKHOCTH MOIKITIOUEHUSI JOTIOJIHUTENNBHBIX YCTPONCTB (HalpuMep, TpaHCcIopTepa,
penbca JUIsl mepeMenieHus poOoTa, MyibTa YIpaBJIEHUsS THUIA JHKOWCTUK, KaMepbl MAIlMHHOTO 3pEHMS,
ONTHYECKOTO JaT4YWKa, MOAYJS OecrnpoBOTHOTO J0CTymna). PoOOT-MaHUIYIATOp JOJKEH 00ecreunBaTh
NepeMeleHre Haca ki B IPOCTPAHCTBE, aKTUBALIMIO HACAKU, BOSMOHOCTh MOTY4YEHUS CUTHAJIOB OT KaMephbl
U 1aTYMKOB, BOZMOKHOCTh YIIPABJICHUS TOTIOJHUTEIHBIMH YCTpOHCTBaMU. Martepual KopIiryca — aJlOMUHUH.
Juametp paboueii 30HbI (03 ydeTa HAaBECHOTO MHCTPYMEHTA U YeTBepTOoit ocu) He MeHee 350 mm. UuTepdeiic
noakmoueHus — USB. JloyokeH MMeTh BO3MOXKHOCTh aBTOHOMHOHM paOOTHl M BHEIIHETO ympaBieHHs. J[s
BHEIITHETO YIPABJICHUS JOJDKCH OBITh MPEIyCMOTPEH MyJbT, MOJAKIYacMblii k poboty mo Bluetooth.
VYrpaBastomuii KOHTPOJIJIEP JTOJDKEH OBITH COBMECTHM cO cpemod Arduino. Ympapisioniuii KOHTpOJUIEp
COBMECTHM CO Cpesiol mporpaMmupoBanus Scratch u s3pikom porpammupoBanus C. JlomkeH o0ecnieunBaTh
MIOBOPOT IO TEPBBIM TPEM OCSIM B 3aJlaHHBIM yros W Ha 3aJaHHBIA yroJ, MOBOPOT IO YETBEPTOM OCH Ha
3aJlaHHBIN yroJl, IBM)KEHHUE B KoOpAuHAThl X, Y, Z, nepeMellleHue Ha 3a1aHHOE PACCTOSIHUE M0 KOOpAUMHATAM
X, Y, Z, nepenayy JaHHBIX O TEKYILIEM MOJIOXKEHUHU YIJIOB, Mepeladyy AAHHBIX O TEKYIIUX KOOpIWHATaX
UHCTpYMeHTa. J{omKeH noiepKUBaTh epeMeleHHe B IEKapTOBBIX KOOpAUHATAX U YIilaX IOBOPOTA OCEH, ¢
3aJJaHHOM CKOPOCTHIO U YCKOpeHHEeM. THuIbl MepeMeleHUuN B JEKapTOBBIX KOOPAWHATAX: JIBUKEHHE II0
TPACKTOPHUH, IBIKEHUE MO MPSIMON MEXIy ABYMsI TOUKaMH, MEpPEeNphIrMBaHuEe U3 TOYKU M TOUKY (IIEpeHOC

o6wekra). Kopnyc gomkeH ObITh B 3alUIIIEHHOM HCIIOJIHEHHE (Kiacca He
ke 1P20).

O6pazoBarenbHbli HabOp
110 MEXaHHKe,
MeXaTpOHHUKE U
POOOTOTEXHHUKE

Ha6op JOJIKCH OBITE MnpcaAHa3Ha4YCH AJIA IIPOBCACHU S y‘le6HLIX 3aHATUH 110 HN3YYCHHUIO OCHOB MCXATPOHUKHU 1
pO6OTOTCXHI/IKI/I, MMPAKTUYICCKOI'o IMPpUMCHCHUA 0a30BBIX JJIEMEHTOB QJICKTPOHHUKH U CXCMOTCXHUKH, 4 TAKIKC
HanbOoJIee paCHpOCTpaHeHHOﬁ AJIEMEHTHOM 0a3bl U OCHOBHBIX TEXHHYECKHUX peIJ.IeHHfI, MPUMCHSICMBIX IIpU
MNPOCKTUPOBAHUN U IIPOTOTUIIMPOBAHHUUN PA3JINYHBIX HWHXCHCPHBIX, KI/I6epHeTI/I‘leCKI/IX U BCTpanBACMBIX
cucteMm. B cocraB Ha60pa JAOJIZKHBI BXOIUTH KOMIUICKTYIOHINEC U YCTpOﬁCTBa, 06naz[a10mne KOHCprT(THBHOﬁ,
SHeKTqueCKOﬁ, armapaTHoﬁ 151 HpOFpaMMHOﬁ COBMCCTUMOCTBIO ApYI' C APYTOM. B cocrtaB Ha6opa JOJIKCH
BXOJHUTH

KOMIUICKT KOHCTPYKTUBHBIX J3JICMCHTOB M3 MCTAJJIa I C60pKI/I MakKCTa MaHUIIYJSIIUOHHOTO p060Ta u




KOMIUIEKT METAITTMYECKUX KOHCTPYKTUBHBIXAJIEMEHTOB Ul COOPKH MakeTa MOOMIIBHOTO poboTa. B cocras
Habopa JOJKHBI BXOAUTH MPUBOJIA PA3IMYHOTO THUIA: MOTOPHI C MHTETPUPOBAHHBIM HJIM BHEUTHUM JaTYUKOM
TIOJIOKEHHSI — HE MeHee 21T, CepPBOIPUBO,T OOJIBIION — HE MEeHee 411IT, CEPBONPHUBOJ] MaJblii — HE MeHee 21T,
MPUBOJ C BO3MOXHOCTBIO YIIPABIICHHUS B IIArOBOM peXUMe — He MeHee 2mT. B coctaB Habopa TOJIKHEI
BXOJIUTh DJEMEHThl JUIsl COOpPKM BaKyyMHOIo 3axBaTa: BaKyyMHas IIpUCOCKa — HE MeHee T,
AIIEKTPOMArHUTHBIN KJIamaH — He MeHee lmT, BaKyyMHBIA Hacoc — He MeHee lmT. B cocraB Habopa pomkHa
BXOJMThH DJIEMEHTHAs 0a3a /Ui MPOTOTUIIMPOBAHUSA: TUIaTa /Uil OECIIAeYHOTO MPOTOTUITUPOBAHUS, KOMIUIEKT
[IPOBOJIOB PA3JIMYHOTO THUIMA U JUIMHBI, KOMIUIEKT PE3UCTOPOB, KOMIUIEKT CBETOAMOIOB, CEMUCETMEHTHBIN
uHaukaTop, aucmiei XKK-tuna, KHONKM — HE MeHee SIIT, MOTEHIIMOMETPBI — HEe MeHee 31T, HHPPaKpacHbIH
JaTYUK - HE MeHee 3IUT, YIbTPa3BYKOBOM JaTUMK - HE MEHee 3T, JaT4YUK TeMIlepaTyphl - HE MeHee lMiT,
JaTYUK OCBEUIEHHOCTH - He MeHee lumt, moayns Bluetooth — ne menee lmrt, monyns UK-nipuemnunka — He
MeHee lmt, monyns MK-nepenatunka B BuAe KHOMOYHOIO IMyJbTa YHpaBieHUS — lIIT, aKKyMYJISITOp — HE
MeHee 11T, 3apsiiHOe yCTpOoMcTBO — He MeHee lmT. B coctaB Habopa J0KEH BXOAUTh MYIbTUIATUHK IS
M3MEpEeHusl TeMIIepaTypbl U BIAXKHOCTU OKpYXKarouleil cpenbl — He MeHee lmT. MynbTUIATUMK JOJDKEH
00J1a71aTh BCTPOCHHBIM MHKPOKOHTPOJUIEPOM (TakTOBas 4acToTa - He MeHee 16 MI'l, mmHa JaHHBIX — HE
Menee 8 KoOaiit), untepdeiicamu 11 NOJKIIOYEHHUS K BHEIIHUM YCTpPOICTBaM: HU(POBBIE U aHAJIOTOBBIE
noptel, 1-wire TTL, passem Tuma RJ. B cocraB HaGopa m0KE€H BXOJIUTh KOMIUIEKT YHUBEPCAJIbHBIX
BBIUMCIIUTENBHBIX MOJYJIEH, MPEACTaBISIOMUX co00i 0a30ByI0 ATy, IUIATy PACIIMPEHHs Ul CEeTEBOTO
B3aMMOJICHCTBHS U TIJIATy MOJKIIOYEHUs CUJIOBOM HArpy3ku. Bxojsuiyue B KOMIUIEKT YCTPOWCTBA JTOJDKHBI
00J1a1aTh OJTHOBPEMEHHON KOHCTPYKTUBHOM, AJIEKTPUUECKOM, armapaTHOW U MPOTPaMMHOM COBMECTUMOCTBIO
apyr ¢ apyroM. ba3oBas miara yHMBEPCAJIbHOIO BBIYMCIMTEIBHOTO MOJIYNS JOJDKHA MPEICTABIATh COOOH
nporpaMMUpyeMblid KOHTpoJuiep B cpeae Arduino IDE wim aHamorudHbIX CBOOOIHO pacmpoCTpaHsIeMbIX
cpenax paspabotku. ba3oBas miara noypkHa 00Ja7aTh BCTPOEHHBIMHM MHTEpQercamMu Ui MOAKIIOYEHUS
U(GPOBBIX U aHAJIOTOBBIX YCTPOMCTB, BCTpoeHHbIMU uHTEepdeiicamu USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi. I[lnara pacmmpenus 10pKHa 00eCIIeuuBaTh BO3MOXKHOCTh TTOAKITIOYECHHS YHHBEPCAIbHOTO
BBIUMCIIUTEIIBHOTO MOJYJS K OOHapyKuBaeMoW o01acTé M300pa)KeHHs, MOJI0KEHHE OOHApyKUBACMbIX
o0acTeil OTHOCUTENBHO YT Apyra, MallMHHOE 00yUYeHHEe TapaMeTPOB HEMPOHHBIX CETeH A1 OOHAPYKEHUS
00BEeKTOB, (hOopMy M 3aKOAMPOBAHHBbIE 3HAYEHUS OOHAPY)KMBAEMBIX MapKepoB THMA Aruco, pa3Mmepsl
OoOHapyXHMBaeMbIX OKPY)KHOCTEH, KBaJpaTOB M TPEYroJIbHUKOB, MapaMeTPOB KOHTPACTHOCTH, Pa3MeEpoB,
KPUBU3HBI M MOJIOKEHUS pacro3HaBaeMbIx JUHUN. Habop moikeH obGecriednBaTh BO3MOXKHOCTb pa3pabOTKH
MojIelM MOOMIIBHOTO po0oTa, yrpasiseMoil B FPV-pexxumMe nocpeacTBoM mporpaMMHOro o0ecrnieyeHus ajs
NEPCOHAIILHOIO KOMIIbIOTEpa M MOOMIBHBIX ycTpoiicTB Ha 6a3ze OC Android nmm I0S, obecneunBatorero
BO3MOKHOCTh ~ YIPaBJICHUS MOOWJIBHBIM POOOTOM U BCTPOEHHBIM MAaHHIIYJISTOPOM IOCPEICTBOM
rpagudeckoro uHTepdeiica, BKIOYAOIUM B ce0st HA0Op KHOTIOK M NepeKirodaTeiel, JpkoMCTHK, 0061acThb s
oroOpakeHust Buzaeo. Habop nomkeH obecneyuBaTh BO3MOXHOCTb M3Y4YEHHS OCHOB pa3pabOTKU
MIPOrpaMMHBIX U allapaTHBIX KOMILJICKCOB MHKEHEPHBIX CUCTEM, pelleHuit B cdepe "MHTepHer Bemieil", a
TaKKe peleHui B 00J1IacTH poOOTOTEXHUKH, MCKYCCTBEHHOT'O MHTEJUIEKTa M MAIIMHHOTO o0ydeHus. B cocTas




Habopa JOJDKHO BXOJUTH MOCOOME MO0 MU3YyUEHUIO OCHOB 3JICKTPOHUKH U CXEMOTEXHHKH, PEHICHHH B cdepe
"NuTepHer Bemieit", pa3paboTKu U IPOTOTUITUPOBAHUIO MOJIeNel poOOTOB. B coctaB Habopa T0KHO BXOIUTh
nocobue Mo M3YYEHHIO OCHOB Pa3padOTKH CHUCTEM TEXHHYECKOTO 3PEHHUS U SJIEMEHTOB HMCKYCCTBEHHOTO
HHTCIJICKTA.

OO6pazoBarenbHBIN
KOHCTPYKTOP JJIst
MPAKTUKU OJIOYHOTO
MIPOTPaMMHPOBAHUS C
KOMIUIEKTOM JIATYUKOB
000pyn0oBaHUs

PoGoToTexHnueckuii HabOp mpenHa3HA4YeH Ui HM3y4YEHUS OCHOB POOOTOTEXHUKH, IETalel, Y3JIOB H
MEXaHH3MOB, HEOOXOJAUMBIX JIJISi CO3MaHUS POOOTOTEXHUYECKUX YCTpoHcTB. Habop mpencrasiser coboit
KOMIIJIEKT CTPYKTYPHBIX 3JIEMEHTOB, COCAMHUTENBbHBIX 3JIEMEHTOB U AJIEKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3BoJisieT MPOBOAMTH SKCIEPUMEHTHI 1O MpeaMery (u3mka, co3gaBaTh W MPOTPaAMMHPOBATH
coOupaeMble MOJENH, U3 KOMIIOHEHTOB, BXOJSIIUX B €ro cocraB, paboune MoJend MOOWIIBHBIX U
CTallMOHAPHBIX POOOTOTEXHUYECKUX YCTPOMCTB C aBTOMATU3UPOBAHHBIM YIPABIEHUEM, B TOM 4YHCIE Ha
KOJIECHOM M T'yCEHUYHOM XOAY, a TaKK€ KOHCTPYKIIMI, OCHOBAaHHBIX HA UCIOJb30BaHUU PA3IUYHBIX BUIOB
nepenad (B TOM 4YMCIIE YEPBSYHBIX U 3yOuaThIX) a TakXKe pbhluaroB. BcTpoeHHble OeCpOBOJIHBIE CETEBHIE
pemenus (Wi-Fi u Bluetooth), Bo3MokHOCTS HHTErpalmu ¢ OecruiaTHbIM oOsadnbiM [10, obecrieunBaroT

BO3MOYHOCTb ITPAKTUUYECKOT0 U3yUEHHsI TEXHOJIOTUI MHTEPHETA Belllel 1 OCHOB UCKYCCTBEHHOTO MHTEIUIEKTA.
ObecrieunBaeTcsi BO3MOXKHOCTh OOBEMHEHHSI HECKOJIbKMX pOOOTOB, COOpaHHBIX M3 MOJOOHBIX HaOOPOB, B
TPyNIbl C CETEeBBIM B3auMmojieiicTBueM. llpenycMoTpeHa omuoHanibHash BO3MOXKHOCTh paCIIUPEHUS
JOTIOTHUTEIbHBIMA KOMIIOHEHTaMHU (HE BXOJSIIMMHM B CTaHAAPTHYIO KOMILJIEKTAIUIO), MO3BOJISIOIIUMHU
U3y4aTb TEXHHYECKOE 3pEHHME M IMPOMBIIUICHHYIO poOOTOTEXHUKY. IIpenycMoTpeHa BO3MOXKHOCTh pabOThI
Habopa ¢ JOMOJIHUTEIbHBIMU OOJIaYHbIMM cepBUcaMu. [IpeaycMOTpeHbl MUHUMYM JIBa IPOrPaMMHUPYEMBIX
KOHTpOJUIepa B IUIACTHUKOBBIX KOpITycaX, MO3BOJIIONIMX OJHOBPEMEHHO CO34aBaTh 2 BapHaHTa poOOTOB
Pa3IUYHOrO Ha3HA4YEHUs, UMEIOIIMX BO3MOYKHOCTh pabOThl Kak B INOTOKOBOM PEKUME, TaK U aBTOHOMHO;
MO3BOJISAIOIIMX PEATTM30BATh 00YUYEHHE TPOrPaMMHUPOBAHUIO B HECKOJIBKUX CPEax pa3padOTKU Ha Pa3IHMUHBIX
s3bIkax (K mpumepy, B cpeaax Mblock, Arduino IDE, na si3pikax Scratch, C, Python, micro Python). Kak
MHHUMYM OJIMH W3 KOHTPOJUICPOB HMEET BCTPOCHHYIO OIEpalMoOHHYyI cucteMy, BcrpoeHHbie Wi-Fi u
Bluetooth, moprt a8 nmoakIrO4eHUs MOCIENIOBATENbHO COECIUHIEMbIX BHELIHUX YCTpOIcTB (He MeHee 20
OJIHOBPEMEHHO MOJKIIOYaeMBIX YCTpoiicTB). Kak MUHMMYM OJMH U3 KOHTPOJUIEPOB MUMEET BO3MOXKHOCTb
OJIHOBPEMEHHOM 3amucu He MeHee § IPorpaMM, C BO3MOKHOCTBIO IEPEKIIIOUEHUs MeX 1y HUMU. Kak MUHUMYM
OJIMH U3 KOHTPOJUIEPOB UMeET MoJHOUBeTHbIN auctuielt (IPS), mo3Bosstoniuil BBIBOAUTH JaHHBIE C JaTYUKOB
B BHJI€ TaOJIMI ¥ IpaMKOB, a TAKXKE CO3/1aBaTh BCTPOCHHbIE B KOHTPOJUIEp BuAeourpbl. KosmuecTBo ceHCcopoB
U MCIIOJIHUTEIBHBIX YCTPOMCTB, BCTPOCHHBIX B OJMH M3 KOHTPOJUIEPOB, - He MeHee 10 mt. O01ee KoauyecTBo
3JIeMEHTOB B Habope He MeHee 400 1mIT., B TOM YHUCIe MoAKI4aeMble Moaynu: - Bluetooth Moy, - nBoitHOM

JaTyuK JIMHUH, - YHBTpaSBYI(OBOﬁ AaTYUK pPACCTOSAHUA, - HdaTYUK OBETA, - JAaTYUK KaCaHUA
SHGKTpOMeXaHHqCCKHﬁ, - IR MOAYJb, - MOTOP IMOCTOAHHOI'O TOKa C PCAYKTOpPOM — HC MCHCC 2 mT., -
CCPBOIIPUBOA, - MYJIBT MOUCTAHIOUOHHOI'O YIIPABJICHUS IR. Ha60p JOJDKCH OBITH YKOMINIJICKTOBAH

aKKyMyJIATOpHBIMH OaTapesimu. IlporpamMmHoe oOecneueHue, HCIOIb3yeMOe Il MPOrpaMMHPOBAHUS
coOMpaeMbIX POOOTOTEXHUYECKUX MOJEIeH W YCTPOMCTB, MOJKHO OBITh JOCTYHHO JUIsl OECHIaTHOTO
CKauMBaHMs U3 ceTH VIHTEpHET M NOCIEAYIOIIET0 UCITOIb30BAHHUS.

1 wm




MHoropyHKIIMOHATBHOE
YCTPOMCTBO (IIPUHTED,
CKaHep, KOIHUpP)

Tun ycrpoiictBa: MHuorodyHnkunonansHoe ycTpoiictBo (M®Y); IlBerHocTs meuarh: dYepHO-Oenas;
Texuonorus medatu: ekTporpaduueckas (1azepras, ceeroauoanas); @opmar neuatu: He MeHee A4; Tum
CKaHMPOBAHMUS: POTSDKHBIN/TUTaHIIETHBINH; Bo3MoKHOCTH ckanupoBanus B popmaTax: He MeHee A4; Criocoo
noaxiroyenus: LAN, Wi-Fi, USB
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HoytOyx

®opm-pakrop: HOyTOYK; Pasmep nmaronamu: He meHee 15.6 mioiimoB; Pa3pemenune skpana: Full HD, Quad
HD umm Ultra HD; O6mmii 00beM yCTaHOBJICHHOW ONIEpaTUBHOM mamsTH: He MeHee 8 ['0aiiT; MakcuManbHbII
o0l Mo Iep )KUBacMblii 00bEM OTICpaTUBHOM mamMsATH: He MeHee 16 ['0aiit; O6bem SSD HakomuTens: HE
Mmenee 240 ['Gaiit; becipoBoanas cBs3b: Wi-Fi; KonndecTBo BcTpoeHHBIX B Kopiryc mopToB USB: He MeHee 2,
u3 KoTopelx He MeHee 1 nomkHO ObITh USB Bepcun He Huxe 3.0; Pa3pemenue B30-kamepsl, MOukcenb: He
menee 0.3; Bcerpoennsiii  mukpodon; KnaBmarypa ¢ packimankoiik W MapKUPOBKOM — KIIABHII
QWERTY/MIYKEH; [Tonnepxka CTaHJapTOB OecrpoBOHOM CBSI3U: 802.11a/b/g/n/ac;
[IpousBoauTensHOCTH Mpolieccopa (3Hauenue nokasarens «CPU Mark» no Tecty «Laptop & Portable CPU
Perfomance» http://www.cpubenchmark.net/laptop.html): ne menee 5000 exunwui; Hanmnare manumymstopa
MBIIlIb B KOMIUIEKTE: [a; YCTAaHOBJICHHAs OIEpalliOHHAas CHUCTeMa ¢ rpadUyecKUM I0Jb30BaTEeIbCKUM
uHTepdeiicoM, CBECHUS 0 KOTOPOM BKJIIOYEHBI B €IMHBIM PEECTP POCCUICKUX MPOrpaMM sl AIEKTPOHHBIX
BBIYMCIUTENBHBIX MalIUH U 0a3 JaHHBIX; Y CTAHOBJIEHHBIN MakeT OQHUCHOTO MPOrPaMMHOT0 00ecredeHus,
COBMECTHMOTO C YCTaHOBJICHHON ONIEpallMOHHON CUCTEMOM, CBEICHHUS O KOTOPOM BKJIFOUEHBI B €/JUHBIN peecTp
POCCUICKHUX IPOrPaMM JJIs JI€KTPOHHBIX BBIYMCIUTEIbHBIX MAIIMH U 033 TAHHBIX.
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JIMpEeKTOp MIKOJIbI
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