NudpacTpyKTypHBIH JUCT
JUTSI OCHAILIEHUSI MyHUIIUMTIAJIBHOTO Ka3eHHOTO 00111€00pa30BaTEIbHOTO YUPEKIACHUS
«HaxBasibckast CpeTHsIsl MIKOJIa» 000pyA0BaHUEM, PACXOIHBIMU MaTEpHAIaMU,
cpencTBamMu OOyYeHHUS ¥ BOCIIUTAHUS (CTaHAAPTHBIN KOMIUIEKT) C IEJIbI0 CO3MaHus ¥ (yHKITMOHUPOBAHUS
1eHTpa 00pa30BaHMs €CTECTBEHHO-HAYYHON M TEXHOJIOTHYECKON HampaBICHHOCTEH
«Touka pocta» pernoHabHOTO poekTa «CoBpeMEHHAs IKOJIa

KouuyecTBo
HanmenoBanue eIMHHIL
No KpaTkue npuMepHbIe TEXHUYECKHE XaAPAKTEPUCTHKHU
o0opynoBaHust (MaJI0KOMILIEKTH
ble
o01meoopa3zoBaTel
bHbIE
OpPraHu3aluM),
e/l. U3M.
lba3zoBasi (00513aTeILHAS YACTD)
EcTecTBeHHOHAYYHAs HAIPABJIEHHOCTH
OO6ecnieurBaeT BHIMOTHEHNE JIA0OPATOPHBIX padOT HA YPOKaX MO OMOJIOTHH B OCHOBHOM ITKOJIE U
MIPOEKTHO-UCCIICIOBATEIHCKOMN ACITEIBHOCTH YUAIIUXCSI.
Kommnekranus: becipoBoiHOM MyTbTHAATUYMK IO OUOIOTHH C 5-10 BCTPOSCHHBIMU JaTYUKAMHU:
JlaTuuk BaaxkHOCTH ¢ nuamnazoHom uzmepenus 0...100%
JlaTuuk OCBEIIEHHOCTH C TMana3oHoM u3Mepenus He yxe yem oT 0 mo 180000 ik
Hatuuk pH ¢ nuamnazonom usmepenns He yxe uem ot 0 1o 14 pH Jlatuuk TemnepaTypsl ¢ 1uarna3oHOM
Hudposas naboparopust | u3mepeHus He yxe ueM oT -20 10
1. | mo 6uonoruu +140C 2 IT.
(yaeHuueckas) JlaTuuk TemnepaTypsl OKpyXKarollel Cpepl ¢ Juana3oHoM U3MepeHusl He yxke ueM oT -20 no +40C
AKceccyapsl:
3apsiHOE yeTpoHCTBO ¢ kKaberem miniUSB




USB Apnanrep Bluetooth 4.1 Low Energy

Kpartkoe pykoBOJICTBO 10 KCIUTyaTanuu nugposoii madoparopun Lludposas Buneokamepa c
METAININYECKUM LITAaTUBOM, paspeinienue He MeHee 0,3 Mnukc

[TporpammHuoOe obecrieueHne

Metoanyeckue pekomenganuu He menee 30 pabot YnakoBka

Hannyne pyccKOsS3bIMHOTO caiiTa MOAIePKKY, HATMYHE BUACOPOITHKOB.

[udposas nadopaTopus
10 XUMUH (y4EeHHYECKast)

ObecrieunBaeT BBIIOJHEHUE TA00PATOPHBIX PA0OT MO XMMHUHU Ha YPOKax B OCHOBHOM IIKOJIE U
MIPOEKTHO-MCCIIEI0BATEIBCKON AATEIIEHOCTH YUAIIUXCA.

Kommexramnust:

BecripoBoHOM MYTBTHAATYMK IO XUMUU ¢ 3-MsI BCTPOSCHHBIMU JATIYHKAMH:

Hatuuk pH ¢ nuanazonom uzmepenus e yxxe uem ot 0 10 14 pH JlaTuuk 351eKTponpoBOIUMOCTH C
nuana3zoHaMu uzMepenus He yxxe ueM oT 0 10 200 MxCwm; ot 0 1o 2000 MxCwm; ot 0 10 20000 MkCMm
JlaTuuk TemnepaTtypsl ¢ JUana3oHoM U3MEpeHUs He yxe yeM oT -20 1o

+140C

OTnenbHBbIC TATYUKH:

JlaTauk onTUYecKo TUIOTHOCTH 525 HM AKceccyapsr:

Ka6ens USB coennHUTENBHBIN

3apsinHoe ycrpoiicto ¢ kabernem miniUSB USB A nanrep Bluetooth 4.1 Low

Energy

Kpartkoe pykoBoICTBO 10 3KCIITyaTanuu nudposoit taboparopun Habop nmabopatopHoii OCHACTKH
ITporpammHoe obecnieueHue

Metoanyeckue pekomeHaanmuu He Menee 40 pabot Hanmume pyccKosi3bI94HOTO

caifta nmoanep:xku Hamuune BUICOPOIUKOB.

2 wIT.

Hudposas naboparopus
1o ¢usuke
(yueHuueckas)

ObecnieunBaeT BINOJIHEHUE HKCIIEPUMEHTOB 0 TeMaM Kypca ¢pusuku. Kommnexraus:
BecnipoBoHON MYITBTHAATYHK O (PU3KKE C 6-10 BCTPOSHHBIMH TATYNKAMU:

2 1IT.




[udpoBoii 7aTUMK TeMIIepaTyphl C JUANIa30HOM U3MepeHus He yxke ueM oT -20 go 120C
[udposoii naTunk abCOIOTHOTO JABJICHUS C TUaNa30HOM u3MepeHus He yxxe yeM ot 0 1o 500 kIla
JlaT4rK MarHUTHOTO MOJIS C JUANIa30HOM U3MepeHus He yxke ueM oT -80 1o 80 MTn

JlaTuuk HanpspKEHUs ¢ TMana3oHaMH U3MEpPEHUs He yKe 4eM OT -2 JI0

+2B; ot -5 10 +5B; o1 -10 10 +10B; ot -15 1o +15B [laTunk Toka He yxe uem ot -1

o +1A

JlaTunk akcenepoMeTp C MoKazaTelsiMu He MeHee ueM: +2 (; +4 g; +8 g OtaenbHble ycTpoiicTBa:
USB ocuummnorpad uHe meree 2 kanana, +/-10 B Akceccyapsr:

Ka6ens USB coennuuTensHbIi

3apsiiHoe yerpoiicTBo ¢ kabenem miniUSB USB Anantep Bluetooth 4.1 Low

Energy KoncTpyKTOp U151 TPOBEACHUS DKCIIEPUMEHTOB

KpaTkoe pykoBOACTBO 1O 3KCIUTyaTanuu mudpoBoii 1adboparopuu [Iporpammuoe odecrieucHme
Metoauueckue pekomenaanuu (40 padot) Hanuure pycckosi3pIdHOTO caifTa

nojanepkku Hanuuue BUIEOPOIMKOB.

KomnbsroTepHoe o0opyioBaHUE

4. | HoytOyx

®opm-dakTop: HOYTOYK;

Pasmep auaronanu: He MeHee 15.6 mroiimoB; Paspemenue skpana: Full HD, Quad HD

niu Ultra HD;

OO0u1mii 00beM YCTaHOBJIIEHHOW ONepaTUBHON MaMATH: He MeHee 8 ['GaiiT;

MaxkcruManbHbIN 001K TOAIep)KUBAEMbIil 00bEM ONEepaTUBHOM MaMaTh: He MeHee 16 ['0aliT;
O0wem SSD nakonmres: He MeHee 240 ['6aiiT; becipoBoanas cBsi3b: Wi-Fi;

KommgectBo BcTpoeHHBIX B Kopiryc mopToB USB: He MeHee 2, n3 KOTOphIX He MeHee | TOHKHO OBITh
USB Bepcun He HIxe 3.0;

Paspemenne B30-kamepsl, Mninkcens: He meHee 0.3;




Bcerpoennsiit MukpooH;

KiaBuatypa ¢ packiaakoii u MapkupoBkoii kiapum QWERTY/MIIYKEH;

[Moxnepsxka cranaapTos 6ecripoBognoi cszu: 802.11a/b/g/n/ac; [Ipon3BoanTETLHOCTD TIPOIIECCOPA
(3nauenue nmokazarens «CPU Mark» no tecty «Laptop & Portable CPU Perfomance»
http://www.cpubenchmark.net/laptop.html): ve menee 5000 enunui; Hanuure MaHUITyIATOpPA MBIIb B
KOMILIIEKTE: J1a;

YcTaHOBIIEHHAs ONEpaIlMOHHAsS CHCTEMa C TpadUUIeCKUM MOIh30BaTEIbCKUM HHTEp(]eiicoM, CBEICHUS O

KOTOPOM BKJIFOUEHBI B €IUHBIN PEECTP POCCUNCKUX IPOrPaMM ISl JIEKTPOHHBIX BBIYACIUTEIBHBIX
MaIllMH ¥ 0a3 JaHHBIX;

VYcTraHoBIIEHHBIH MTAaKeT 0(PUCHOTO MPOrPaMMHOI0 00eCIIeueH sI, COBMECTUMOI'O C YCTaHOBJIEHHOM
ONEPALIMOHHOM CUCTEMOM, CBEJEHUS O KOTOPOM BKJIFOUYEHBI B €IMHBIN PEECTP POCCUUCKUX IPOrPAMM
JUIs 3JIEKTPOHHBIX BBIUUCIUTENbHBIX MAIIUH U 0a3 1aHHBIX.

M®YV (npunTep, CKaHep,

Tun yerpoiictBa: MHorodyHkimonansHoe ycrpoiictBo (MDY); LIBeTHOCTD Ievath: yepHO-0Oenasi;
TexHonorus neyaru: snekTporpaduyeckas (JazepHas, cBeToanoaHas); opmar nevat: He MeHee A4;
Tun ckanupoBaHUS: MPOTSKHBIN/TUIAaHIIETHBIN; BO3MOXXHOCTH CKkaHMpPOBaHUs B hopMaTax:

He meHee A4; Cnioco6 nonximrouenus: LAN, Wi-Fi, USB 1 mr.
KOITHD) ’ ’

Tun mukpockomna: 6uonorndyeckuii Hacaaka MUKpockona:

MOHOKYJIsipHas Ha3zHauenwue: 1abopaTopHBbIit

Mertoa ucciieoBaHusI: CBETIIOE MMoJie MaTepua ONTUKH: ONITUYECKOE CTEKIIO
Muxkpockorr U poBoi YBenudeHne MEKpockona, kpat: 64 — 1280 1 .

Oxynsiper: WF16X



http://www.cpubenchmark.net/laptop.html)

O6bexTuBb: 4%, 10X, 40xs (moanpyxuHeHHBIN ) PeBoapBepHas rojoBka: Ha 3
00BbeKTHBA

Tun noACBeTKHU: 3epKajio WM CBETOAUO ] PacnoyiokeHue moICBETKU: BEPXHSS U
HIKHSS Martepuain Kopiyca: MeTasul

[Mpenmetnsrii ctonmuk, MM: 90 Mctounnk muranus: 220 B/50 I'n Yucno
Meranukcenei: 1

Ha6op OI'D no xumuwu

B nHabop BxozasT Becsl 1abopatopHsble diekTpoHHble 200 I, ciupToOBKa JIabopaTopHasi, BOPOHKA
KOHMYECKas, aJlouka cTekisiHHast, npodupka [1X-14 (10 mryk), ctakan Beicokuil ¢ Hocukom BH-50
C METKOH (2 ITYKH), HUIUHAP U3MEPUTENbHBIN 2-50-2 (CTEKIISHHBIN, C TPUTEPTON KPBILIKO),
mraTuB U1t npooupok Ha 10 raé3x, 3axkuM mpoOupPOYHBIA, MIaTeNb-JI0KeuKa (3 mTyKH), Habop
(1aKOHOB U1 XpaHEHHUs1 pPaCTBOPOB U peakTHBOB (00beM ¢urakoHa 100 M1 - 5 KOMIUIEKTOB 110 6
mTyK, 006eM ¢uakona 30 mi - 10 KOMIIJIEKTOB 1O 6 MITYK), WIMHAP H3MEPUTEIBHBINA C HOCUKOM 1-
500 (2 mtykn), crakad Beicokuit 500 mit (3 mTykn), HAOOp epiieit AJIst MBIThS TOCYIbI (€I 15
MBIThsI TPOOUPOK - 3 IITYKH, €PII JUIs MBIThsI KOJIO - 3 IITYKH), Xanat 0eiblit X/0 (2 mrykn),
HepyYaTKy PE3MHOBBIC XUMUUECKUE CTOMKHE (2 IITYKH), OYKH 3aIUTHBIC, GUIbTPbI OymaxkHbIe (100
HITYK), Toptouee ais cnuptoBok (0,33 i).

B cocraB Habop BXOJAT peakTHBBI: AIFOMUHUM, XKeJIe30, COIsIHAs KUCIO0Ta, METUIIOPAHK,
(dbenondTanenH, aMMHuaK, IEPOKCU] BOJOPO/Ia, HUTPAT cepedpa U apyrue; B 001Iel CI0KHOCTH - 44
Pa3IUYHBIX BEIIECTB, UCIOIb3YEMBIX JUIS COCTABIICHUS] KOMIUIEKTOB PEAKTUBOB IPH

MPOBE/ICHUH YK3aMEHAIIMOHHBIX KCIIEPIMEHTOB TI0 KypCY HIKOJIHHON XUMHH.

1 .




MPAaBUIHLHOCTH TOJKITFOUEHHSI Pa3beMa U CHUYKAIOIINX PUCK CITYYallHOTO KacaHHs pa3beMOB
TOKOIIPOBOJISAIIMX YACTEH, a TAKXKE 00ECIICUNBAIOIIHNX 3aAIIUTY OT HECAHKIIMOHUPOBAHHOTO
MOJIKJIFOUEHUS K TPOU3BOIBHBIM yCTPOWCTBAM.

Monynb «KHomka» He MeHee | mIT., 00ecneunBaeT BO3MOXKHOCTh: Pa3METKH PETUCTPUPYEMBIX
curHanoB. KoindecTBo pazMedaeMbIX COCTOSIHHI CUTHAJA JOJKHO OBITh HE MeHee 3-X pa3IUIHbIX
KaTeropui. Y CTpOMCTBO I PETUCTPAIIMU apTEPUAIEHOTO JABJICHUS HE MeHee | TiT.
Metoanyeckoe nmocobue, KOToOpoe T0JHKHO cosiepkaTh He MeHee 30
71a00paTOPHBIX/TIPAKTUYECKUX/IEMOHCTPAIIMOHHBIX padoT.

Texan4eckoe 060pyIOBaHHE

OO6pazoBarenbHBIN
KOHCTPYKTOP JIJIst

8. | mpakTUKH 06JIOYHOTO
IPOTPaMMHUPOBAHUS C
KOMILJIEKTOM JaTYMKOB

Pob6oTorexnnueckuii HaOOp MpeaHa3HAUEH I U3YYE€HUS OCHOB POOOTOTEXHUKH, JeTalleH, y310B U
MEXaHU3MOB, HEOOXOMUMBIX IS CO3/1aHUsI POOOTOTEXHHUUECKUX YCTPOUCTB.

Ha6op npezacrapinser co00if KOMITJIEKT CTPYKTYPHBIX 3JIEMEHTOB, COSTUHUTENBHBIX JIEMEHTOB U
NMEKTPOTEXHUICCKUX KOMIIOHEHTOB. Habop MO3BOJISET MPOBOIUTH IKCIIEPUMEHTHI TI0 TIPEIMETY (U3HKA,
CO3/1aBaTh U MPOrPaMMHUPOBATH COOMpPAEMbIE MOJIENH, U3 KOMIIOHEHTOB, BXOSIINUX B €r0 COCTAaB,
pabourie MoIeTl MOOMIIBHBIX M CTAITMOHAPHBIX POOOTOTEXHHUECKUX YCTPOUCTB C
aBTOMATHU3UPOBAHHBIM yIPABICHHEM, B TOM YHUCIIE HA KOJIECHOM U T'YCEHUYHOM XOJy, a TAKXKe
KOHCTPYKIIMWA, OCHOBaHHBIX Ha MCIIOJIb30BAaHUU PA3TUYHBIX BUOB Tepeiad (B TOM YUCIIE YEPBIUHBIX U
3yOuaThIX) a Tak)Ke pbryaroB. BcTpoeHHbIe

6ecnpoBoaHbie cereBbie pemenus (Wi-Fi u Bluetooth), Bo3Mo)kHOCTE HHTETpaIiu ¢ OeCIIaTHBIM
o6maunbiM [10, oGecrieunBarOT BO3MOKHOCTD MTPAKTUYECKOTO N3YUCHUS TEXHOJIOTUI MHTEpHETA Belleit
Y OCHOB MCKYCCTBEHHOTO MHTEJUIeKTa. ObecrneunBaeTcsi BO3MOKHOCTh O0BEAMHEHUST HECKOIBKHUX
poOOTOB, COOpaHHBIX U3 MOAOOHBIX HAOOPOB, B TPYIIIBI C CETEBBIM B3anuMoaelicTBueM. [IpenycMoTpena
OMITMOHAJIbHASI BO3MOYKHOCTD PACIIUPEHHUSI TOTIOJIHUTEIbHBIMUA KOMIIOHEHTaMH (HE BXOJISIIMMH B
CTaHJIaPTHYIO KOMIUIEKTAIIHIO), TO3BOJIAIOIIMMHU U3y4aTh TEXHUYECKOE 3pEHUE U MPOMBIIICHHYIO
poboroTexnuky. [IpegycMoTpeHa BO3MOKHOCTh pabOThl Habopa ¢

JOTIOJTHUTETFHBIMH 00JIAYHBIMU CEPBUCAMHU.




[IpenycMoTpeHbl MUHUMYM JIBa IPOTPaMMHUPYEMBIX KOHTPOJIJIEpa B IUIACTUKOBBIX KOPITycax,
MO3BOJISIFOIIMX OJJTHOBPEMEHHO CO3/aBaTh 2 BapuaHTa pOOOTOB Pa3IMUYHOrO Ha3HAYCHH S, UMEIOIINX
BO3MOKHOCTB pabOTHI KaK B IIOTOKOBOM PEKUME, TAK U aBTOHOMHO; ITO3BOJISIOLINX PEAIN30BaTh
o0OyueHue MporpaMMHUPOBAHUIO B HECKOJIBKUX Cpe/lax pa3pabOTKU Ha Pa3IMYHbBIX sI3bIKaX (K IpUMeEpy, B
cpenax Mblock, Arduino IDE, Ha si3pikax Scratch, C, Python, micro Python).

Kax MUHHMYM OJIUH U3 KOHTPOJIJIEPOB UMEET BCTPOCHHYIO ONEPALIMOHHYIO CUCTEMY, BCTPOCHHBIE
Wi-Fi u Bluetooth, mopT 1yist OIKIFOUEHUS TOCICIOBATEIBHO COSTMHICMbIX BHEITHUX YCTPOUCTB (HE
MeHee 20 OJHOBPEMEHHO IMOKITI0YaEMbIX YCTPOKCTB).

Kak MUHUMYM OIMH U3 KOHTPOJIEPOB HUMEET BO3MOXKHOCTh OJTHOBPEMEHHOM 3aITMCH HE MeHee 8
MPOrpaMM, C BO3MOXKHOCTBIO MIEPEKIIIOUEHUST MEX]TY HUMHU.

Kak MuHuMyM OJIMH U3 KOHTPOJIJIEPOB UMEET NoJIHOIBETHBIN nuciuie (IPS), mo3Bosstonuii BEIBOAUTH
JaHHBIE C TATYUKOB B BHJIEe TAOIUI] ¥ TPaHKOB, a TAKKE CO3/IaBaTh BCTPOSCHHBIE B KOHTPOJLIED
BUJeoUrpbl. Kom4yecTBo CEHCOPOB 1 UCIIOJHUTENBHBIX YCTPOUCTB, BCTPOSHHBIX B OJIUH U3
KOHTPOJIJIEPOB, - HE MeHee 10 miT.

Oomiee Komm4ecTBO A1eMeHTOB B Habope He MeHee 400 mT., B TOM YKciie MOAKII0YaeMbIe MOTYIIH:

- Bluetooth momyis,

- IBOMHOH TaTYNK JTUHUH,

- YIBTPa3BYKOBOI JaTYUK PACCTOSIHHUS,

- IaTYUK 1IBETA,

- TaTYUK KacaHUs AJIEKTPOMEXaHUYECKUH,

- IR momyb,

- MOTOP HOCTOSIHHOTO TOKA C PEAYKTOPOM — HE MeHee 2 IIT.,

- CEpBOIIPUBOI,

- MyNbT AUCTAHIIMOHHOTO yrpaBieHus IR.

Habop nomkeH ObITh YKOMIUIEKTOBAH aKKyMYJIATOpHbIMU Oatapesimu. [IporpamMMHoe obecnieuenue,
UCIOJIb3YEMO€ ISl TPOTPAMMUPOBAHHS COOMPAEMBIX POOOTOTEXHUYECKUX MOJIENIeH B YCTPOUCTB,
JIOJKHO OBITh TOCTYIHO Ui OECIIaTHOTO CKaunMBaHUs U3 ceTu MHTepHeT u

MOCJIEAYIOLIETr0 UCIIOJIb30BaHMSL.




O6pa3zoBaTenbHBIN HAOOP
110 MEXaHUKE,
MEXaTPOHUKE U
POOOTOTEXHHUKE

"Habop moimkeH ObITh MpeIHa3HAYCH IS IPOBEICHUS YICOHBIX 3aHATHHA 110 U3YYCHUIO OCHOB
MEXaTPOHHUKHU U pOOOTOTEXHUKH, TPAKTUUECKOTO MPUMEHEHHUsI 0a30BBIX JIEMEHTOB AJICKTPOHUKHU U
CXEMOTEXHHUKH, a TaKKe Hanbojee pacCpoCTpaHEHHOM 3JIEMEHTHOM 0a3bl U OCHOBHBIX TEXHUYECKUX
pEeLICHHH, TPUMEHSIEMBIX NMPU MPOCKTUPOBAHUM U MPOTOTUITHUPOBAHUHU PA3IMYHBIX MHKECHEPHBIX,
KHMOEPHETUYECKUX U BCTPAUBAEMBIX CUCTEM.

B cocTaB Habopa 10KHBI BXOJUTH KOMIUICKTYIOITUE M YCTPOKWCTBA, 00J1a/1al0Iie KOHCTPYKTUBHOM,
JJIEKTPUYECKOH, allapaTHON U IIPOrPaAMMHOM COBMECTUMOCTBIO APYT C IPYTOM.

B cocraB Habopa 10JKEH BXOAUTH KOMIUIEKT KOHCTPYKTHBHBIX 3JIEMEHTOB M3 METaJLIa JIJIsi COOPKH
MaKeTa MaHHUITYJISIIIHOHHOTO POOOTa U KOMIUICKT METANTUYECKIX KOHCTPYKTUBHBIX JIEMEHTOB IS
cOOpKH MakeTa MOOMIIBHOTO poOoTa.

B cocraB Habopa AOKHBI BXOAWTH TPUBO/IA PA3JIMYHOTO THIIA: MOTOPHI C UHTETPUPOBAHHBIM HITH
BHEIIIHUM JIATYNKOM ITOJIOKEHUS — HE MEHEE 21T, CEpPBOIPUBO/ OOIBIION — HE MEHEe 41T,
CEPBOIMPUBO/]T MaJIbIA — HE MEHEe 21T, IPUBOJI C BO3MOKHOCTBIO YIIPABJICHHS B IIIarOBOM

peKUME — HE MEHee 21IIT.

B cocraB Habopa AOKHBI BXOJAUTH JIEMEHTHI 1)1 COOPKU BaKyyMHOTO 3aXBaTa: BaKyyMHasl IIPUCOCKA —
HE MeHee 11T, 37IeKTPOMarHUTHbBIN KJlallaH — He MeHee 11T, BAaKyyMHBIN HacOoC — HE MeHee 1 1T.

B cocraB Habopa J0KHA BXOIUTH dJIEMEHTHAsI 0a3a JJis MPOTOTHITMPOBAHHUS: TJIaTa JJIsl 0€CIIacqHOTO
MPOTOTUITUPOBAHUS, KOMIUIEKT ITPOBOIOB PA3JIMYHOTO TUIIA U JJIMHBI, KOMIUIEKT PE3UCTOPOB, KOMILJIEKT
CBETOJIMOJIOB, CEMUCErMEHTHBI HHANKATOP, AucIier XKK- Tuma, KHOKY — HE MEHee SUIT,
MMOTEHIIMOMETPHI — HE MEHee 31T,

MH(]paKpacHBINA JAaTYHK - HE MEHee 31T, YATPa3BYKOBOW JAaTUYHK - HE MeHee 31T, JaTUYnK
TEMIIEpPaTyphl - HE MeHee 11T, JaTYUK OCBEIIEHHOCTH - He MeHee 11T, Moayis Bluetooth — He Menee
lr, monyns UK-nipuemunka — He MeHee 1T, monyns MK-niepenaTunka B BUae KHOIIOYHOTO MyJIbTa
yhpaBieHus — 1 1IT, akKyMyJIsTOp — HEe MeHee | 1T, 3apsiiHoe YCTPOMCTBO — HE MeHee 1 1iT.

B cocraB Habopa qomKeH BXOAUTh MYIbTUAATUUK I U3MEPEHUS




TEMIIEPATypPhI U BIAXXHOCTU OKpPY>Karollel cpeapl — He MeHee 1mT. MylnbTUIaTYMK JOJKEeH 001a/1aTh
BCTPOCHHBIM MUKPOKOHTPOJIJIEPOM (TaKTOBas 4acToTa - He MeHee 16 MI'1i, mmHa 1aHHBIX — HE MeHee 8
KoGaiit), nntepdeiicamMu 1st OJKIIOUEHHS K BHEIIHUM YCTPOHCTBaM: IU(PPOBBIEC 1 aHAIOTOBBIE TIOPTHI,
1-wire TTL, paszbem tuma RJ.

B cocraB Habopa J0KEH BXOAUTh KOMILIEKT YHUBEPCAJIBHBIX BEIUMCIUTEBHBIX MOIYIICH,
MpeICTaBIAIoNMX co00i1 0a30BYIO MJIATy, IUIATY PACHIMPEHUS AJIsl CETEBOr0 B3aUMOJICHCTBUS U ILIATy
MOJIKIIIOUYEHUS CUIIOBOM Harpy3ku. BXozsiue B KOMIUIEKT YCTPOMCTBA TOJDKHBI 00J1a/1aTh
OJIHOBPEMEHHON KOHCTPYKTUBHOM, JIEKTPUUECKOM, aIlllapaTHON U MPOrPaMMHON COBMECTUMOCTBIO
ApYT € IpyroM.

bazoBas nnata yHMBEpCaIbHOTO BHIYUCIUTEIBHOIO MOYJIS IOJKHA IPEICTaBISITh COO0M
pOrpaMMHUpPyeMbIil KoHTposuiep B cpeae Arduino IDE nan aHanmoruaHeIX CBOOOTHO PaCIIPOCTPAHSIEMBIX
cpenax

pa3paboTku. ba3zoBas rata 1omkHa 001agaTh BCTPOCHHBIMU HHTEpQeicaMul TSl TOAKITIOYESHUS
U(POBBIX M aHAJIOTOBBIX YCTPOUCTB, BcTpoeHHbIMU nHTEepdeticamu USB, UART, 12C, SPI, 1- wire
TTL, Bluetooth, WiFi.

[Inara pacimpenus 10KHA 00€ecTIeYMBaTh BO3MOXKHOCTD OIKITIOYEHHS] YHUBEPCATIHLHOTO
BBIYHCIUTEIILHOTO MOYJISl K CeTH rmocpeacTBoM nuntepdeiica Ethernet. [TnaTta pacmmpenus gomkHa
o0JaaTh TOPTaMH BBOJIa-BbIBOJIA /ISl OJKIIFOUEHUS IIU(PPOBBIX U aHATIOTOBBIX YCTPONCTB, HHTEpdEiic
SPI 1 BO3MOXHOCTBIO MTOIKJIFOUEHHUSI BHEIITHEW KapThl

MaMsTH.

[Inara paciupenust 1uisi IOAKIIOYEHNS CUIOBOM HArpy3KH JI0JKHA 00€CeYnBaTh BOZMOKHOCTh
IIPSIMOTO TIOJKJIIOUEHNS] BHELITHEN CUIIOBOM HArpy3KH, a TAKXKE PEryIMpyeMOn Harpy3Ky NOCPEACTBOM
PWM wuntepdoeiica.

B cocTtaB Habopa J0KEH BXOUTH IPOrpaMMHUPYEMBIi KOHTpOJUIEp, 00eCIeYBarOIUi BO3MOXKHOCTh
OCYILIECTBIIAThH pa3pabOTKy MPOrpaMMHOTO KOJ1a, UCTIONIb3ysS HHCTPYMEHTapuil cpell pa3padoTKu
Arduino IDE u Mongoose OS u si3bikoB porpammupoBanusi C\C++, JavaScript. [Iporpammupyembiii
KOHTPOJIEp JIOJIKEH 00J1afiaTh MOPTaMu JJIs MOJAKIIOUEHUS IU(PPOBBIX U aHAJIOTOBBIX YCTPOMCTB,
BCTPOEHHBIMH ITPOrPaMMUPYEMBIMH KHOIIKAMU U




ANEKTPOMEXAHUYECKUMU MOJYJISIMU JJIsi OpraHU3aI[MU CUCTEMBI PYYHOTO YIPaBIEHUS, BCTPOCHHBIMU
MIPOrpaMMHUPYEMBIMH CBETOAMOAMH JIJIsl HHIMKALUK paboyero pekuMa, BCTpOCHHBIMU UHTepdericamu
USB, USART, I2C, SPI, 1-wire TTL, ISP, Ethernet, Bluetooth, WiFi.

B cocraB Habopa 10KeH BXOJUTh MOJYJIb TEXHUYECKOTO 3pPEHHUS , IPECTABISAIOMINN CO00i
BBIUUCIIUTENIFHOE YCTPOMCTBO CO BCTPOSHHBIM MUKPOIIPOLIECCOPOM (KOJI-BO sIJIep - HE MeHee 41uT,
yacToTa sjpa He meHee 1.2 I'T, o6sem O3V - He MeHnee 512M6, 00beM BCTPOCHHOM IMaMsITH - HE MEHEE
8I'0), mHTerpUPOBAHHON KaMepoi (MaKCUMAIIbHOE pa3pelIeHIe BUICOMOTOKA, IePEe1aBaeMOTO 110
unrepdeiicy USB - He Mmenee 2592x1944 en.) u onTudeckoit cucteMoil. Moysib TEXHHYECKOTO 3PEHUS
JOJDKEH 00J1a/1aTh COBMECTUMOCTBIO C Pa3IMYHBIMU POTPAMMHUPYEMBIMUA KOHTPOJUIEPAMHU C TIOMOIIIBIO
untepdeiicos - 1- wire TTL, UART, 12C, SPI, Ethernet. Moay/ib TEXHHYECKOTO 3pEHHUS

J0JDKEH 00ecTieyuBaTh BHIMOJIHEHNE BCEX H3MEPEHHA M BEIYUCICHHH TOCPEICTBOM COOCTBEHHBIX
BBIYHCIUTENBHBIX BO3MOKHOCTEH BCTPOSHHOTO MUKpOIIpoiieccopa. Moayinb TEXHUYECKOTO 3pEHUS
J0JDKEH 00J1a/1aTh BO3MOKHOCTBIO KOMMYHUKAIMH C aHAJIOTHYHBIMU MOIYJISIMHA TIOCPEJICTBOM IIMHBI HA
0aze mocienoBaTeNbHOTO HHTEpQelica ¢ LeIblo AalbHEeH el nepeau pe3yabTaToB U3MEPEHUN TPYIIIbI
MOJIYJIEN Ha YNPABJISAIOIIEE BHIYUCIUTEIBHOE YCTPOMCTBO, MOAKIIFOUEHHOE K JaHHOM rHe. Moaynb
TEXHUYECKOT0 3peHHUs JOJDKEH 00ecredrBaTh HACTPOUKH PEXUMOB PabOTHI - HACTPOHUKY IKCIO3HUIIHH,
6ananca 6enoro, IBETOPA3HOCTHBIX COCTABIISIFOIINX, IJIONIAId OOHAPYKMBaeMOi 001acTH
M300paKeHus1, OKPYIIIOCTH OOHApYKMBaeMOil 001acTu N300pakeHU s, TTOJIOKEHUE

o0HapyKUBaeMbIX 00J1aCTEH OTHOCUTENBHO IPYT ApYyra, MalIMHHOE 00yYeHHUE NMapaMeTpOB HEHPOHHBIX
ceTeil st 0OHapy>KeHus: 00BEKTOB, POPMY U 3aKOIMPOBAHHBIE 3HAUECHUSI OOHAPYKUBAEMBIX MapKEPOB
THIIa Aruco, pa3Mepsl OOHApYKUBAEMBIX OKPYKHOCTEH, KBaJ[paTOB U TPEYrOJIbHUKOB, TAPAMETPOB
KOHTPACTHOCTH, Pa3MEPOB, KPUBU3HBI U TIOJIOKEHUS PACIIO3HABAEMBIX JIMHHIA.

Habop nomxen obecrieunBaTh BO3MOKHOCT pa3pabOTKHU MOJIEIN MOOMIILHOTO po0OO0Ta, yIpaBisieMoi B
FPV-pexume nocpeactsoM




IIPOrpaMMHOTI0 00ecneueHus JUIsl IEPCOHATBHOI0 KOMITBIOTEpa M MOOMIIBHBIX yCTpoiicTB Ha 6aze OC
Android wmu 10S, obecnieunBaromero BO3MOXXHOCTb YIIPaBICHUSI MOOMIIBHBIM POOOTOM M BCTPOCHHBIM
MaHHITYJIITOPOM HIOCPEICTBOM Tpaduueckoro HHTepdeiica, BKIOYAOUINM B ce0s Ha0Op KHOTIOK U
nepekiyJareseH, JHKONCTUK, 001acTh sl OTOOpaKEHUS BUJIEO.

HaGop nomxen obecriednBaTh BO3MOXXHOCTh U3Y4EHUSI OCHOB

pa3pabOTKU HPOrpaMMHBIX M alllapaTHBIX KOMIUIEKCOB HMHXKEHEPHBIX CHCTEM, pelIeHHd B cdepe
""MuTepuer Bemeil"", a Taxke pemieHnid B 0071acTH poOOTOTEXHUKH, UCKYCCTBEHHOTO MHTEIJICKTa U
MAaIIMHHOIO O0Y4EHHUs.

B cocTaB Habopa 10KHO BXOIUTH TOCOOME 10 N3YUEHHUIO OCHOB 3JIEKTPOHUKH U CXEMOTEXHUKH,
pemenuii B chepe ""MuTepHeT Bemeir"", pa3paboTKu U MPOTOTUITMPOBAHUIO MOJIENe poooToB. B
cocTaB HaboOpa TOJHKHO BXOUTH ITOCOOHE 110 U3YYEHUIO OCHOB Pa3pabOTKH CUCTEM TEXHUYECKOTO
3pEHMSI U 3JIEMEHTOB UCKYCCTBEHHOI'O MHTEIUIEKTa."
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