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IEPEYEHBb OBOPYJIOBAHUSI, PACXOJIHBIX MATEPHAJIOB,
CPEJICTB OBYUEHUS 1 BOCIIUTAHUSA
NJISI HEHTPOB OBPABOBAHUS ECTECTBEHHOHAYYHOM
" TEXHOJIOT'NTYECKOUN HAITPABJTEHHOCTEM «TOYKA POCTA»

HaumeHnoBanue
o0opynoBaHus

Kparkas npuMepHbIe XapaKTePUCTUKH

KoanuyecTBo
eIMHHUIL

Hudposas nadbopaTopus
10 XUMUU (y4yeHUYEecKast)

ObecrieunBaeT BHIIOJHEHUE Ja0OPATOPHBIX padOT MO XMMUU Ha YPOKAaX B OCHOBHOH IIKOJIE M IPOEKTHO-
HCCIICIOBATEIILCKOM IeaTeIbHOCTH yuyamuxcs. Komruiekranus: becpoBoIHOM MyJIBTUIATYNK 110 XHMHH C 3-
Msl BCTpOoeHHbIMU naTunkamu: Jlatuuk pH ¢ nuanazoHom u3mepenus He yxe yem ot 0 no 14 pH [latumk
ANEKTPOIPOBOJUMOCTH C Juana3zoHamu m3mepenus He yxke 9eM ot 0 1o 200 MxCwum; ot 0 1o 2000 MxCwm; ot O
10 20000 mxCwm JlaTuuk TemmepaTypsl ¢ AMANa30HOM U3MepeHus He yxe 4em oT -20 no +140C OtnenbHble
naturku: Jlatuyuk ontuueckor miuoTHoctu 525 HM Akceccyapol: Kabens USB coenunutenshbiit 3apsiHoe
ycrpoiictBo ¢ kabenem miniUSB USB Apantep Bluetooth 4.1 Low Energy Kpartkoe pykoBoACTBO IO
sKcIutyaTanuu 1udpoBoi sadoparopuu HabGop maGopatopuoit ocHactku [Iporpammuoe oOecriedeHue
MeTtonuueckue pekomeHaanuu He MeHee 40 paboT Hamuune pyccKosi3bIUHOTO caifTta mojanep:kku Hamuune
BUJICOPOJIMKOB.
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[udposas maboparopus
1o OMoJI0TUHr
(yueHuveckas)

OO6ecnieunBaeT BHITIOJIHEHHE JIAOOPATOPHBIX padOT HAa YpoKax Mo OMOJIOTHH B OCHOBHOM IITKOJIE U TPOECKTHO-
HCCIIeIOBATENLCKOM AesaTenbHOCTH yuaniuxcesa. Komrnekramnus: becnpoBoaHON MyIbTHAATYUK 10 OUOIOTHH
C 5-10 BCTpOCHHBIMH JaTuvikaMu: JlaTauk BiakHOCTH C auanaszoHoM wu3Mmepenus 0...100% Jlatumk
OCBEIICHHOCTU C JMana3oHoM u3MmepeHus He yxe duem oT 0 mo 180000 nx atuuk pH ¢ amanazonom
n3Mepenus He yxe ueM oT 0 mo 14 pH Jlatumk Temrepatypbl ¢ Anana3oHOM H3MepeHus He yxe uem or -20
1o +140C JlaTuuk TemrepaTypbl OKpYXKaroIIe cpebl ¢ ANana3oHoM u3MepeHus He yxe 9em oT -20 mo +40C
Axceccyapsl: 3apsaHoe yeTpoicTBo ¢ kabenem miniUSB USB A nanrep Bluetooth 4.1 Low Energy Kpatkoe
PYKOBOJICTBO TO JKCIUTyaTanmu IudpoBoi nadopatopun LudpoBas Bumeokamepa ¢ MeTALTUYECKUM
mratuBoM, paspenienue He MeHee 0,3 Mmukce [Iporpammuoe obecrieduerrne Meronniyeckne peKOMEH AN He
menee 30 pabot YrnakoBka Hannume pyccKosi3pIYHOTO caiiTa MOJIePKKU, HATMYHE BHICOPOIUKOB

3 wm




Hudposas nadoparopus
1o Gu3uKe (yaeHu4ecKas)

Kommnekranust: becnpoBoHON MynbTHIATYMK MO (QU3MKE ¢ 6-10 BCTpOeHHbIMH Aartyukamu: Lludposoit
JATYMK TEMIIEPATyphl C AUANIa30HOM u3MepeHus He yxe uyeM oT -20 1o 120C LudpoBoii qaTunk abCOTOTHOTO
JIaBJIEHUS C AMana3oHoM u3MmepeHus He yxe yeMm oT 0 1o 500 kIla J[aTymk MarHUTHOrO MOJIS € IMANa30HOM
u3mepenus He yxe ueM ot -80 g0 80 mTin JlaTunk HampspkeHUs ¢ Juana3oHaMU U3MEpPEHUs HE yiKe YeM OT -2
1o +2B; ot -5 no +5B; ot -10 go +10B; ot -15 no +15B Jlatuuk Toka He yxe uem oT -1 qo +1A [laTumk
aKCeJIepOMETp C TMOKa3aTelsiMi He MeHee ueM: 2 g; +4 g; £8 g OTaenbHble ycTporictBa: USB ocrimstorpad
He MeHee 2 kaHana, +/-10 B Akceccyapsl: Kabens USB coennHuTenbHBIN 3apsaqHOe YCTPOHCTBO ¢ Kabenem
miniUSB USB Anantep Bluetooth 4.1 Low Energy KouctpykTop uist mpoBeacHHs SKcriepuMeHToB Kparkoe
PYKOBOJICTBO IO JKCIUTyaTauuu LuppoBoil maboparopuu IIporpammuoe oOecrmeuenne MeTtoauueckue
pexomenaanuu (40 padot) Hanuuue pycckosi3bI9HOTO caiita moaaep kK Hamuuue BuaeopoIuKoB.
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[{udposas maboparopust
1o GpU3N0IOTUN
(mpogUIIbHBII YPOBEHD )

OOecnieunBaeT TPOBEACHUE UCCIEAOBAaHHMS 1O (YHKIMOHHPOBAHHIO YEJIOBEYECKOTO OpraHu3Ma.
Kommnekranust: becripoBoiHOM MyJabTHAATYMK 10 (PU3UOJIOTHU € 5-F0 BCTPOEHHBIMHU AaTuMkaMu: JlaTumk
aprepuanbHoro nasieHud (0...250 mm pT. cT.) JlaTuuk nynabca ¢ [uana3zoHOM U3MepeHHs He yxke yeM oT 30
1o 200 yn/mun JlaTuuk TemmepaTtypsl Tena ¢ AUanazoHoM H3MepeHus He yxke ueM oT +25 go +40C lartuuk
9YacTOTHI JBIXaHMs C JAWAana3oHoM u3MepeHus He yxe dyeMm oT 0 mo 100 mukimoB/mMuH JlaTyuK yCKOpeHHS ¢
nokaszatesnsmu £2 g; 4 g; +8 g Otaenbubie yeTpoiicTBa: Jatuuk OKI' ¢ nuamnazoHoM U3MepeHus He yxKe YeM
ot -300 no +300 MB) Jlatuuk cunomep ¢ aumanasoHoMm uzMepeHus He yxe yem orT 0 mo 40 H Jlarumx
OCBEIIEHHOCTH C JHana3oHoM u3MepeHus He yxe deM oT 0 mo 180000 nx Axceccyapsl: Kabens USB
COeMHUTENbHBIN 3apsaHoe ycrpoiicTtBo ¢ kadbeneM miniUSB USB Anpanrtep Bluetooth 4.1 Low Energy
Kparkoe pykoBOACTBO MO HAKCIUTyaTanuu IudpoBoi saboparopun IIporpammuoe oOecrneueHue
Mertoanyeckue pekomeHnanuu He menee 20 pabor Hammume pycckos3pI9HOTO caiiTa moaiaepkku Hamimame
BUJICOPOJINKOB.
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Muxpockon 1udpoBoi

Tun mukpockorna: ouonornyeckuit Hacaaka Mukpockona: MmoHoKynspHasi Haznauenue: naboparopusiit Meton
UCCIIeIOBaHMs: CBETIIOe Mosie Marepuas ONTHKU: ONTHYECKOE CTEKJIO YBEIMYEHUEe MUKPOCKOIIA, KpaT: 64 —
1280 Oxymsapsi: WF16x OObextuBbel: 4x, 10x, 40xs (moampyxwHeHHBI) PeBonbBepHast rojoBka: Ha 3
o0beKkTHBa THIN MOJICBETKH: 3€pKajio WM CBETOAMOA PacnosjoxeHHe MOJCBETKH: BEPXHSAA M HUKHISI
Marepuan kopmyca: metamn Ilpeamernsiii cromuk, mMm: 90 Mcrounuk murtanms: 220 B/50 I'm Ywmcno
Mmeranukceneit: 1
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YeTbIp€xoceBoil yueOHbIi
poOOT- MAaHUMIYIISATOP C
MOJ1yJIbHBIMH CMEHHBIMHU
HaCaJKaMu

VYueOHbIl poOOT-MaHUTYJIATOP MPETHA3HAYCH ISl OCBOCHUS OOYYAIOIIUMHUCS OCHOB POOOTOTEXHUKH, IS
MOJIFOTOBKHM O0YYaloIUXCs K BHEJPEHUIO U TOCIEAYIOIIEMY HCIOIb30BaHUI0 POOOTOB B MPOMBIILICHHOM
npousBojicTBe. KommuectBo oceit poOoTa MmaHumyisitopa - 4yerbipe. llepemernenne HHCTpyMEHTa B
IIPOCTPAHCTBE IO TPEM OCSIM JOJDKHO YIPABIIATHCS HIArOBBIMU ABUraTesiMU. HanpsbkeHue nuraHus maroBbIx
nsuraresneit He 6osee 12 B. CepBoaBurarens 4eTBEpPTON OCH JOHKEH 00ecrneunBaTh MOBOPOT MHCTPYMEHTA.
VYron noBopoTa MaHHUIYJIATOpa Ha OCHOBaHMM BOKPYI BEpTHUKaIbHON ocu He MmeHee 180 rpamycos. [l
OIpeJIeJIEHUs TIOJI0KEHNS MAaHUITYJIATOpA PU IOBOPOTE BOKPYT BEPTUKAIBHOW OCH JTOJKEH HCIOJIb30BaThCs
SHKOJIEp. YTOJ MOBOPOTA 3a/IHEr0 Ijieya MaHumysstopa He MeHee 90 rpaaycoB. YToi moBOpoTa MepeiHero
wieya Manunyssitopa He Mmenee 100 rpagycos. st onpeneneHus: NOJ0XKEHUs 3aJHET0 M MEePEIHEro ey
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MaHUITYJIATOpa JOJDKEH HCIOJIb30BaThCS TMPOCKON. YTOJI MOBOpPOTa IO 4eTBepTol ocu He MmeHee 180
rpagycoB. JlomxkHa OBITH BO3MOXHOCTH OCHAIIEHHMS CMEHHBIMHM HacajJkamMH (Hampumep, [ep>KaTelb
KapaHaama wind ¢iaoMacTtepa, TPHCOCKAa C CEPBOABUTATEIICM, MEXaHHMUYECKOE 3aXBaTHOE YCTPOWCTBO C
CEPBOJIBUTATEIEM, YCTPOMCTBO ISl JJa3€pHOM IPaBUPOBKU WIIM YCTPOHCTBO miist 3D-meuatn). MuHuMaiibHast
KOMIUICKTAIIMS] CMEHHBIMH HAacaJKaMH: THEBMAaTHYECKHH 3aXBaT (IPUCOCKA), MEXaHUYECKHI 3aXBaT, HacaIKa
nepxaTenb JUId  KapaHJalla/MapKepa/pydkd, HacajJka TMEepeXOJHUK MJisi KPEIUIGHUS COBMECTHMBIX
KOHCTPYKTUBHBIX JeTalieil M1 KOHCTPYKIIHMIA, HACa/IKa JIa3epHOU IpaBUPOBKH, Hacaaka 3D-nevwaru (1711 paboTh
¢ mractukom PLA c¢ pgumamerpom Hutu 1,75 ™Mm). JlomkeH OBITh OCHAIGH CEPBOMPHBOJIOM IS
ITHEBMAaTUYECKOTO W MEXAHMYECKOTO 3aXBaTOB, OOECIEYMBAIOIIMM BpAIICHHE 3aXBaYCHHOTO OOBEKTa BO
BpeMs MEpEeMEIIeHUs, OBOPOT MepeMeIIaeMoro o0beKTa BOKPYr BepTUKabHON ocu. [lns obecrieueHus
(YHKITMOHHPOBAHWSI THEBMATHYECKOT'0 3aXBaTa JOHKECH OBITh OCHAIICH BCTPOCHHON B KOPITYC MAHHITYJISITOPA
nomnoi. JlomxkHa ObITh BO3MOKHOCTh MOAKIIOUEHUS TOTIOTHUTEIBHBIX YCTPOUCTB (HapuMep, TpaHCTIOpTepa,
penbca Uil TIepeMenieHusl poOoTa, MyjabTa YNPaBICHHS THIA JDKOWCTHUK, KaMepbl MAIIMHHOTO 3pEHUS,
ONTUYECKOTO JaT4hKa, MOAYJs OecrnpoBOJHOrO 1octymna). PoOoT-MaHUNYISTOp AODKEH o0ecredyuBaTh
MepeMeIIeHIE HACAIKH B IIPOCTPAHCTBE, aKTUBALIMIO HACAIKH, BO3MOYKHOCTD MOJIYUYEHHUSI CUTHAJIOB OT KaMEpPhI
Y 1aTYMKOB, BOBMOKHOCTh YIPaBIEHUS IOMOTHUTENFHBIMH YCTPOHCTBaMU. Martepual Kopiyca — alfOMUHUH.
Huametp paboueii 30HbI (0€3 yueTa HaBECHOI0 HHCTPYMEHTA U YeTBepToii ocn) He MeHee 350 mm. MHTepdetic
noakmoueHuss — USB. JlomkeH nMeTh BO3MOKHOCTh aBTOHOMHOM paOOThl M BHEHIHEro ympaBieHus. s
BHEIIHET0 YNpaBlIeHUS JOJDKEH OBITh MPEeIyCMOTPEH MyJbT, MOJKIOYaeMbli K poboTy mo Bluetooth.
YrpaBngomuid KOHTPOJUIEp JOJDKEH OBITh COBMECTHM CO cpenoil Arduino. YmpaBisSiouiuii KOHTPOJIEp
COBMECTHM CO Cpejioi mporpammupoBanus Scratch u s3pikom nporpammupoBanus C. JoymkeH odecneunBaTh
MOBOPOT MO TMEPBBIM TPEM OCSIM B 33/IaHHBIM Yroil W Ha 3a/IaHHBIM yroJ, TOBOPOT IO YETBEPTOM OCH Ha
3aJaHHBIN YTOJl, IBH>)KEHUE B KOOpAUHATHI X, Y, Z, IepeMelIeHUE Ha 3aJTaHHOE PACCTOSIHUE 110 KOOPAUHATAM
X, Y, Z, nepenady JaHHBIX O TEKYIIEM IOJOXEHHH YTJIOB, MepeAady AaHHBIX O TEKYIIUX KOOPAWHATAX
WHCTpyMeHTa. [0 KeH Mo Iep)KHBaTh TIEPEMEIICHIE B JICKAPTOBBIX KOOPJAWHATAX M YTJIaX MOBOPOTA OCEH, C
3aJJaHHOM CKOPOCTHIO M YCKOpEHHEeM. THUIbI MepeMelleHud B JEKapTOBBIX KOOpIWHATAX: IBUKCHUE IO
TPACKTOPHUH, JIBIDKEHUE 10 TPSIMON MKy TBYMS TOYKAMH, TIEPEIPHITHBAHIE W3 TOYKH M TOYKY (TIEpPEHOC
o0wekTa). Kopryc gomkeH ObITh B 3alTUIIIEHHOM HCIIOJIHEHUE (Ki1acca He

uiwke 1P20).

O06pazoBarenbHbIil HAOOP
110 MEXaHUKeE,
MEXaTpPOHHUKE U
pPOOOTOTEXHHKE

Habop nomken ObITh IpeHA3HAYEH JUTS POBEACHUS YI€OHBIX 3aHATHH MO NU3YYCHUIO OCHOB MEXaTPOHUKHU U
pO60TOTeXHI/IKI/I, MPAKTUYCCKOIro MpUMECHCHUA 0a30BEIX DJIEMEHTOB OJICKTPOHHUKHU U CXEMOTCXHUKH, a TAKKEC
HauboJee pacnpocTpaHEeHHOW >IEMEHTHON 0a3bl M OCHOBHBIX TE€XHUYECKUX PEIICHUH, MPUMEHSIEMbBIX MpH
IMPOCKTUPOBAHNHN W TPOTOTUIIMPOBAHUHN PA3JIMYHBIX HWHXKXCHCPHBIX, KI/I6epHeTI/IquKHX U BCTpaWBACMBIX
cucreM. B cocraB Habopa JOKHBI BXOJUTH KOMIUIEKTYIOLME U YCTPOHCTBA, 00IaJatoIue KOHCTPYKTUBHOM,
AJIEKTPUYECKOM, anmapaTHOW U MPOTPaMMHOW COBMECTHMOCTBIO JIPYT ¢ ApyroMm. B coctaB Habopa MOmKeH
BXOJIUTh

KOMIUIEKT KOHCTPYKTHBHBIX 3JE€MEHTOB M3 MeTajula Juisi COOpKM MaKeTa MaHUMYJISIUOHHOTO poboTa u

1 wm




KOMIUIEKT METAJUIMYECKUX KOHCTPYKTHBHBIX?JIEMEHTOB JJIsi COOpPKH MakeTa MOOMIBHOrO pobota. B cocras
Habopa AOJKHBI BXOAUTH PUBOJIA PA3IUYHOTO TUIIA: MOTOPBI C UHTETPUPOBAHHBIM WIIM BHEIHUM JTaTYUKOM
MIOJIOKEHHS — HE MeHee 21T, CEPBONPUBOJT OONIBIION — HE MeHee 41T, CEpPBONPUBOJI MaJIblii — HE MEHEee 21T,
IPUBOJ C BO3MOXHOCTBIO YIPABJIECHUS B IIarOBOM pEeXUME — He MeHee 2mT. B coctaB Habopa JOKHBI
BXOJUTHb DJEMEHTHl JUIsi COOpKM BaKyyMHOTO 3axBaTa: BaKyyMHas TIpPHUCOCKa — HE MeHee lmt,
AJNIEKTPOMArHUTHBIN KJalaH — He MeHee 1T, BaKyyMHBIH Hacoc — He MeHee 1mT. B cocraB Habopa noimkHa
BXOJUTD dJIEMEHTHAs 0a3a JUIs NPOTOTHUIIMPOBAHUS: IJIaTa JJs OECIaeqHOro MPOTOTUIHPOBAHUS, KOMIUIEKT
IIPOBOJIOB PA3JIMYHOIO THUIIA U JUIMHBI, KOMIUIEKT PE3UCTOPOB, KOMIUIEKT CBETOAUOJOB, CEMHUCEIMEHTHBIN
uHAuKaTop, aucruieit KK-Tuma, KHONKU — HE MEHee SIIT, MOTEHIIMOMETPBI — HE MeHee 31T, HHPPaKPaCHBIH
JaT4UK - HE MeHee 3IUT, yIbTPa3ByKOBOM JaT4yMK - HE MEHee 31T, JaTYMK TEMIIEpaTypbl - HE MeHee 1T,
JaTYMK OCBEHICHHOCTH - HEe MeHee lmT, moayns Bluetooth — He menee lmt, momyns UK-npuemnanka — He
MeHee lmt, monyns MK-nepenarunka B BUAE€ KHONOYHOIO IIYJIbTA YIpPaBlIeHUs — lIUT, akKyMyJATOp — HE
MeHee luT, 3apsiHoe yCTpoMCTBO — He MeHee lmT. B cocTtaB Habopa JOMIKEH BXOAUTHh MYJIbTHAATUYMK JIJIS
U3MEpPEHUsl TEMIIEPATypbl U BIIAXKHOCTH OKPYXKAMOIIEH cpeabl — He MeHee lmr. MynbTuaaTduk JOJDKEH
00J1a/1aTh BCTPOCHHBIM MHUKPOKOHTPOJIIEPOM (TakToBas 4acToTa - He MeHee 16 M, mmHa TaHHBIX — HE
meHee 8 KoOaiir), unrepdeiicamu a1 NOAKIIOYEHHUS K BHEIIHUM YCTPOMCTBaM: LU(POBbIE U aHAIOTOBbIE
noptel, 1-wire TTL, passem tuma RJ. B cocraB Habopa MOMKEH BXOIUTh KOMIUIEKT YHHBEPCAIBHBIX
BBIUUCIIUTENIBHBIX MOJYJEH, MPeJCTaBIsAI0IMUX co00il 6a30ByI0 IUIaTy, IUIATy PACIIUPEHUS IJI CETEBOTO
B3aUMOJCUCTBUSA U IUIATy NOJAKIKOYEHUS CWIOBOM HAarpy3ku. Bxopsmiye B KOMIUIEKT yCTPOMCTBA JIOJKHBI
o0sajaTh OTHOBPEMEHHONW KOHCTPYKTUBHOM, 3JIEKTPUUECKOH, anllmapaTHOM U MPOrpaMMHON COBMECTUMOCTBIO
Ipyr ¢ apyroM. ba3zoBas miiata yHUBEpCAJbHOTO BBIYMCIUTEIBHOIO MOJIYJS JIOJKHA MPEACTaBIATh COOOM
nporpaMMmupyemslii koHTposuiep B cpeae Arduino IDE mnm aHanornyueix cBoOOJHO pacHpOCTpaHSIEMBIX
cpenax paspabotku. basoBas miara gomkHa o0nagaTh BCTPOCHHBIMHM HMHTEpdeiicaMu A MOIKIIOYESHUS
(POBBIX U AHANOTOBBIX YCTPOWCTB, BCcTpoeHHbIME uHTepdeiicamu USB, UART, 12C, SPI, 1-wire TTL,
Bluetooth, WiFi. IInara pacmupenus nokHa o0ecneurnBaTh BOZMOXHOCTh MOJIKIIIOUEHHUS! YHUBEPCAIbHOTO
BBIUUCIIUTENILHOTO MOAYJIsE K OOHapy)XKMBaeMOW 00JacTH H300pakeHUs, IMOJI0KEHHE OOHApyXKHBaeMbIX
oOyacTell OTHOCUTENBHO JIPYT JIpyra, MallMHHOE O0yYeHUe MapaMeTpOB HEMPOHHBIX CeTel Jisl OOHApYKEeHUs
00BEKTOB, (hOpMy M 3aKOAMPOBAHHBIE 3HAUEHHsS OOHAPYKMBAEMbIX MAapKEpOB THIA Aruco, pa3Mepbl
OoOHapyKMBaeMbIX OKPYXHOCTEH, KBaJpaTOB M TPEYTrOJbHHUKOB, MapaMETpOB KOHTPACTHOCTH, Pa3MEPOB,
KPUBU3HBI U MOJIOKEHUS pacro3HaBaeMbIX JMHUN. Habop nomxeH obecriedynBaTh BO3MOXKHOCTD Pa3paboOTKU
MOJIeJIn MOOMIIBHOTO poboTa, yrpasisiemoit B FPV-pexume mocpecTBOM mporpaMMHOTO oOecriedeHus AJis
MEPCOHATBHOIO KOMIIbIOTEpa M MOOMIIBHBIX ycTpoiicTB Ha 0aze OC Android umm I0S, obGecnieunBaroriero
BO3MOXXHOCTh ~ YIPABJIEHUS MOOWIBHBIM pPOOOTOM U BCTPOEHHBIM MaHUMYJISTOPOM IOCPEICTBOM
rpaduueckoro uHTepdeiica, BKIIOYAIOMIKUM B ce0si HAOOP KHOIIOK U MepeKItoyaTenel, JsKONCTHK, 001acTh IS
otoOpakenus: Buzaco. Habop nmomkeH obOecneunBaTh BO3MOXKHOCTh HW3YyYEHHS OCHOB pa3pabOTKH
MPOTPaMMHBIX M alapaTHBIX KOMIUIEKCOB WHXKEHEPHBIX CHUCTEM, pemieHnit B chepe "MHTepHeT Bemei", a
TaKXe pelieHnii B 001acTH poOOTOTEXHUKH, HCKYCCTBEHHOI'0 MHTEIUIEKTa U MallMHHOT0 00y4eHus. B coctas




Habopa JO0JDKHO BXOJIUTH IMOCOOME MO M3YYEHHUIO OCHOB 3JICKTPOHMKH U CXEMOTEXHHMKH, PelIeHHH B cepe
"UnTtepHer Benieit", pa3pabOTKH U IPOTOTUITMPOBAHUIO MOJIee poOoToB. B cocTtaB Habopa T0KHO BXOIUTh
nocobue Mo M3y4EeHUIO0 OCHOB Pa3pabOTKH CHUCTEM TEXHHUYECKOTO 3PEHMS M IJIEMEHTOB HCKYCCTBEHHOTO
UHTEJUIEKTA.

O06pa3zoBarenbHbIi
KOHCTPYKTOp JIJIst
IPAKTUKHU OJIOYHOTO
MIPOTPaAaMMHPOBAHUS C
KOMIUIEKTOM JaTYMKOB
o0opynoBaHus

PoGororexnuueckuii HaOOp MpeaHA3HAYEH JUIsi W3YYEHHsS OCHOB POOOTOTEXHHMKH, JICTANCH, Y3JIOB W
MEXaHH3MOB, HEOOXOIUMBIX JIJIs CO3JaHHUS POOOTOTEXHHYECKUX YCTpoicTB. HabGop mpencrariser coOoii
KOMIUICKT CTPYKTYPHBIX 3JIEMEHTOB, COCAMHHUTEIBHBIX SJIEMEHTOB M JJICKTPOTEXHUYECKUX KOMIIOHEHTOB.
HaGop mo3BoiisieT TPOBOAHMTH SKCICPUMEHTHI MO TpeaMeTy (HU3HMKa, CO3/1aBaTh W IMPOrPaMMHPOBATH
coOupaeMbple MOJICIM, M3 KOMIIOHEHTOB, BXOJSIIMX B €ro COCTaB, paboune MOJAETH MOOWIIBHBIX H
CTAIIMOHAPHBIX POOOTOTEXHHUYECKUX YCTPOHCTB C aBTOMATH3MPOBAHHBIM YIPABICHHUEM, B TOM YHCIEC Ha
KOJIECHOM M TYCEHUYHOM XOJY, & TaK:K€ KOHCTPYKIIMH, OCHOBAHHBIX Ha MCIOJb30BAHUU PA3JIMYHBIX BHIIOB
nepenad (B TOM YHUCIIEC YEPBAYHBIX M 3y0UaThIX) a TakXKe phl4aroB. BcTpoeHHBIE O0eCIPOBOIHBIC CETEBBIC
pemienus (Wi-Fi u Bluetooth), Bo3amoxHocTs MHTErpaluu ¢ 6ecruiaTHbiM 00aaudbiM [10, obecrieunBaroT
BO3MOKHOCTB IMPAKTHYECKOTO N3YYCHUS TEXHOJIOTHIA MHTEPHETA BEIICH U OCHOB UCKYCCTBEHHOTO MHTEIUICKTA.
ObecneunBaeTcss BO3MOXKHOCTh OOBCIMHEHHS HECKOJBKHX POOOTOB, COOpaHHBIX M3 MOJO0OHBIX HAOOPOB, B
TPYIIIBI C CETEeBBIM B3auMojelicTBueM. [IpemycMoTpeHa ONIMOHAIbHAS BO3MOXKHOCTH PACIIMPECHUS
JOTIOJTHUTEIbHBIMA KOMITOHCHTaMH (HE BXOJISIIMMH B CTAHIAPTHYK KOMIUICKTAIIMIO), TO3BOJISIOIIUMHU
M3y4aTh TEXHUYECKOE 3pEHUE U MPOMBIIUICHHYI0 poOOTOTeXHUKY. [IpemycMoTpeHa BO3MOKHOCTh PaOOTHI
HaOopa ¢ JIOMOJHUTEIBHBIME OOJIAYHBIMH CcepBHCaMU. [IpeaycMOTpEHb MHHUMYM J[BAa TIPOTPAMMHPYEMbIX
KOHTpPOJUIEpa B IIACTHKOBBIX KOPIyCaxX, IMO3BOJISIOIIMX OJHOBPEMEHHO CO3/1aBaTh 2 BapuWaHTa pOOOTOB
Pa3IMYHOTO HA3HAYCHUS, UMEIONIMX BO3MOXKHOCTh PAaOOTHI KaK B MOTOKOBOM PEXHUME, TaK ¥ aBTOHOMHO;
MTO3BOJISIFOIIAX PEAIM30BaTh O0yUYSHHE MPOTrPAMMHUPOBAHHIO B HECKOJIBKHX Cpe/iax pa3paboTKH Ha Pa3IMIHbIX
s3bIkax (K mpuMmepy, B cpenax Mblock, Arduino IDE, ua s3eikax Scratch, C, Python, micro Python). Kax
MHHAMYM OJIMH W3 KOHTPOJUIEPOB HMMEET BCTPOCHHYIO OIEPAIMOHHYIO cHcTeMy, BcTpoeHHble Wi-Fi u
Bluetooth, mopT asst MOAKITIOYCHUST MOCIIEAOBATENIBHO COCTHHIEMBIX BHEIIHHX YCTPOHCTB (He Menee 20
OJTHOBPEMEHHO TTOJKIF0YaeMbIX YCTPOWCTB). Kak MHHMMYM OJWH W3 KOHTPOJUICPOB MMEET BO3MOXKHOCTH
OJTHOBPEMEHHOM 3aITiCH He MeHee 8 TporpamMm, ¢ BO3MOXKHOCTBIO IMEPEKITIOUSHISI MeX Ty HUMH. Kak MUHIMYM
OJIMH U3 KOHTPOJJICPOB UMeeT MoJHONBeTHBIN auctuieit (IPS), mo3Bosstomnuii BEIBOJUTH JaHHBIC C JaTYNKOB
B BUJIE TAOJIHII ¥ TPAPUKOB, a TAKXKE CO3/1aBaTh BCTPOCHHBIC B KOHTPOJIIIEP BUACOUTPHI. KomrmiecTBO CEHCOPOB
Y HCTIOJTHUTEIBHBIX YCTPOICTB, BCTPOSHHBIX B OJIMH U3 KOHTPOIIIEPOB, - He MeHee 10 mt. Ob1iee KoaruuecTBo
a5ieMeHTOB B Habope He Mmenee 400 1mT., B TOM YucIie MoaAKI0YaeMbie Moayiu: - Bluetooth moayse, - nBoiiHoM

JaT4UK JIMHUM, - YJIbTPa3BYKOBOM JAaTdyuK pPACCTOSHUA, - JAaT4UK 1BeTa, - JaT4UK KACaHUs
AJIEKTpOMEXaHU4ecKni, - IR Momynb, - MOTOp TOCTOSHHOTO TOKAa C PEAYKTOPOM — HE MEHee 2 MIT., -
CEpBONPUBOJ, - MyJIbT JAUCTaHIMOHHOro ynpasineHus [R. Habop nomkeHn OBITh YKOMIUIEKTOBaH

aKKyMYJIATOpHBIMU Oatapesmu. Ilporpammuoe obecneueHue, HCIOIb3yeMOe ISl MPOrPaMMHUPOBAHUS
coOnpaeMbIX pOOOTOTEXHHUUYECKUX MOJENeil W YCTPOMCTB, NOJDKHO OBITH JOCTYHMHO Ui OECIUIaTHOTO
CKauMBaHUs U3 ceTH VIHTEpHET 1 MOCeyOero HCI0Ib30BaHMS.
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MHuorodyHKIIMOHATTEHOE
YCTPOMCTBO (IpUHTED,
CKaHep, KOIup)

Tun ycrpoiictBa: MHuoropyHkunoHansHoe YycTpoiictBo (M®VY); LlBeTHOoCcTh mewarh: 4YepHO-Oenas;
TexHosnorus nedatu: anexkrporpagpuyeckas (JlazepHas, ceeroauoHas); dopmar neyatu: He MeHee A4; Tun

CKaHMPOBAHUS: TPOTSHKHBIN/TIAaHIIETHBIN; Bo3MokHOCTh ckanupoBanus B hopmaTax: He MeHee A4; Criocob
noaxirouenus: LAN, Wi-Fi, USB
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Hoytbyxk

®opm-dakTop: HOYyTOYK; Pasmep nuaronanu: He meHee 15.6 mioiimos; Paszpemenne skpana: Full HD, Quad
HD wu Ultra HD; O61iumii 00beM yCcTaHOBICHHOM OlepaTHBHOM mamsTh: He MeHee 8 ['6aiiT; MakcuMabHbIiH
o0mmii mojIep)KuBacMblii 00bEM orepaTUBHON maMsATh: He MeHee 16 ['GaiiT; O6beM SSD HakomuTens: HE
menee 240 I'6aiit; becipoBoanas cs3b: Wi-Fi; KonmnuectBo BerpoeHHbIX B Kopiryc moptoB USB: He meHee 2,
U3 KOTOphIX He MeHee 1 nomkHo O0bTh USB Bepcuun ne Hmxe 3.0; Paspemenue Br0-kamepsl, MIuKcens: He
menee 0.3; Bcerpoennsiii Mukpodon; KimaBuatypa ¢ packimagkod W MapKUPOBKOM  KJIABUII
QWERTY/MIYKEH; [Toxnepxka CTaH/IapTOB OecIpOBOTHOM CBSI3H: 802.11a/b/g/n/ac;
[IpousBoauTenbHOCTH mporeccopa (3Hauenue nokazatens «CPU Marky» no tecty «Laptop & Portable CPU
Perfomance» http://www.cpubenchmark.net/laptop.html): e menee 5000 enunun; Hanuuue manumynstopa
MBIIIb B KOMIUIGKTE: J1a; YCTAHOBJICHHAs ONEpaIOHHAas CUCTeMa C TpaUyUecKUM I0JIb30BATEIBCKUM
uHTepdeiicom, CBeCHHs] 0 KOTOPOM BKIIIOYEHBI B €AMHBIN PEecTp POCCUHUCKUX MPOTPaMM ISl AIEKTPOHHBIX
BBIUUCIIUTENILHBIX MalluH ¥ 0a3 JaHHBIX; YCTAHOBICHHBIN MakeT O0(MCHOrO MPOrpaMMHOTO OOECIICYCHHH,
COBMECTHUMOTO C YCTAHOBJICHHOM OMEPAllMOHHOIN CUCTEMOM, CBEICHHS O KOTOPOM BKJIFOUYCHBI B €IUHBIHN peecTp
POCCHUUCKHX MPOTPaMM TSI SJIEKTPOHHBIX BBIYUCIUTENBHBIX MAIIMH U 0a3 JTaHHBIX.
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JIMpEKTOP LIKOJIBI

I'.B. Conima
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