MeTonndeckue peKOMEH AN TT0 UCTIOIB30BAHIIO KOMITJICKTOB
poboroTexHudyeckoro odopynosanus (POBBO)
B YUPEKJICHUSIX 001Iero cpeanero oopazoanusi Pecnyonuku benapych

l. O6mue nonoxxeHus. TeXHUUECKUE XapaAKTEPUCTUKH.

B cocraB komrmiekTa po6oToTexuuueckoro obopynosanus (PObBbO) Bxoaut:

1. Po6ororexunueckuii KoHCTpYKTOp «POBBO Pobomnardopmay.

2. HaGop pacmupenuit mns pobGororexHudeckor miatdopmel «POBBO
Ha6op pacmmpennii nis PoGomnnatdopmbny.

3. Habop tpacc «POBBO Habop Tpacc ajist 3aHATHII 1 COPEBHOBAHUIN.

4. KoMIUIEKT AT paclIMpeHusi C Jardyukamu BBoja-BeiBoga «POBBO
JIaGopatopus».

5. HaGop a1 co3aanust 31€KTPOHHBIX YCTPOUCTB Ha 6a3e MUKPOKOHTpOILIEpa
«POBBO CxeMoTexXHUKa.

1.1. Po6otorexunueckuit koHcTpyKTOp «POBBO Pobomnardopmay siBnsercs
o0Opa3oBaTeIbHbIM, aJlan THPOBAHHBIM, MPOCTHIM u UHTEPAKTUBHBIM
KOHCTPYKTOPOM po0OTa C JaTYMKAMU Ha MarHUTaxX Ha OTKPBHITOM HCXOJTHOM KOJIE.

1.2 Texanueckue xapakrepuctuku «POBBO pobommardopmar:

o [Iluranue 5-9B (USB kabens — 5B, 6arapes 6LR61 - 9B, 850 MA)

o Muxkpokontpoiep: ATMEGA-328P

« becnpoBognas kommyHnukarus: Bluetooth.

« IIporpammuoe obecnieuenue: ScratchDuino, Arduino IDE

o TabGapursr, mm: 160*140*110

o Macca, rp: 320

o PaGouas nmoBepxHocTh, cM: 30*30

o Bxonwr: matumk cBeTa, CEHCOPHBIN TaTUMK, TaTYUK PACCTOSHHUS, TaTINK
IPSIMOM JINHUU, KHOIIKH.

o BBIXompl: CBETOAMOIHBIN TaTYNK, CBETOAMOIHAS MTOACBETKA, JBA MOTOPA,
MOPTHI.

2.1. HabGop pacuupenuii 1asi poOOTOTEXHHUECKON TIaTGOpPMbI BKITIOUACT B
cebs1 HAOOp JOMOJHUTENBHBIX JAaTYNKOB W YCTPONUCTB U TPUMEHSETCS IS
pacuupenus gynkuunonana «POBBO Pobomnargopmay.



2.2. TeXxHUYECKUE XapAKTEPUCTUKHU:

YapTpa3ByKOBOM JaTYMK 1 .
Hatruuku nusera RGB ¢ponTanbHbIif 1 mT.
Jaruuku niBeta RGB HmkHUMM 1 mT.
POBBO 3axsar 1 .

3.1. HaGop Tpacc mig 3aHSATHH M COPEBHOBAHUN COCTOUT M3 3-X TOJIEH C

TPaEKTOPHUSIMHU Tpacc.
POBBO ®

POEBO

0990d

0930d

3.2. TeXxHM4YEeCKHE XapaKTePUCTUKHU:

[Ipocras tpacca, pazmep He MmeHee 2 M Ha 1.5 meTpa. I .
Martepuan nonst: cMech nonudctp u [IXB ¢ mogBopoToM kpast o BceMy MEpUMETPY,
kadecTBo reyatu 720 dpi.

Crnoxnas Tpacca, pazMep He MeHee 2 M Ha 1.5 metpa. 1 .

Marepuan nosisi: cMech noiudcTp u [1XB ¢ mogBopoToM Kpasi 1o BceMy MEpUMETPY,
kadecTBo reyatu 720 dpi.

Kpyrnas tpacca misa kerenbpunra, pasmep He mesee 1,3 M Ha 1 .
1.3 merpa. Marepuan nosns: cmecs nosmactp u [IXB ¢ mogBopoToM Kpas 1o Bcemy
nepumeTpy, kauectBo nevyaru 720 dpi.

4.1. KomIekT miar paclidpeHus c AaTuukaMu BBoja-BbiBojia «POBBO
JlaGopatopus» sBIsSeTCS Y4eOHOW IEKTPOHHOU IUIATOW HAa OTKPHITOM HMCXOJIHOM
KOJIe, MPeIHa3HAYeHHO! /1JI1 OCBOCHHS HABBIKOB MPOrPAMMHUPOBAHUSL.

4.2. TexHn4YECKNE XapaKTEPUCTUKH:



o Ilutanue 5B (5B ot ka6ens USB)
o Muxkpokontpomiep: ATMEGA-328P

o IIporpammuoe obGecneuenue: ScratchDuino, Arduino IDE
o TaGaputhnsbie pazmepsl: 127%91%34 mm

o becnpoBognas kommyHnukanus: Bluetooth

o BXojpl: nOTeHIIMOMETp, KHOIKH, 3 BXOAa JUIsl JAHHBIX, KPOKOAUIIBI,

CBETOUYYBCTBUTEJIBHBIN TaTUUK, MUKPO(DOH.

5.1. Habop nns

CO3aaHuA

DJIEKTPOHHBIX  YCTPOMCTB

Oaze

MukpokoHTpoepa «POBBO Cxemorexnuka» coctout u3 100 351€KTpOHHBIX

KOMIIOHCHTOB, ITOAKIIOYAaCMBIX  4YCpPC3

OecriaeyHyl0 MaKETHYIO

1aTy

MUKpPOKOHTposuiepy Arduino, npuMeHsieTcs 1Jisi y4eOHbIX MPOEKTOB MpU 00yUEeHUN

OCHOBaM J3JICKTPOHHUKHU.

5.2. TexHU4eCKHE XapaKTePUCTUKHU:

Arduino UNO R3 1 mr. | [Tnata ynpaBiacHHS HIarOBbIM 1 mir.
JBUTATEIIEM
USB Kab6emns s Arduino 1 mr. | CepBonpuBoa TowerPro SG90 1 .
AnanTep nis 6atapeu I mr. | Motop noctosiHHOoro Toka 3..6 B I .
CoenuHUTENBHBIE TPOBOA I mwr. | 3ByKOM3IIy4yaTeab aKTUBHBIN I .
TakTOBbIE KHOIIKU 4 wit. | 3ByKOM3Iy4aTesb aCCUBHBIN I wr.
CBeToanoa CUHUH 10 mT. | Jatumk oras 1 mT.
CBeToanoa KpacHbIN 10 wt. | doropesucrop 3 mr.
Caeronnon 3eyeHbIi 10 . | Pesucrop 220 Om 10
IIT.
Ceseromnon RGB 1 mT. | Pesucrop 330 Om 10
IIT.
[TorenunomeTp 1 mT. | Pe3ucrop 1 kOm 10

IIIT.




WudpakpacHblii npHeMHUK 1 mT. | Pe3ucrop 10 kOm 10

IIT.
Hatuuk temneparypsl LM35 1 mr. | JaTuuk HakiIoHA 2 wr.
becniacunast makeTHas 1iara 1 wt. | IIpoBox ¢ kpokoauIamMu 2 wr.
JlaT4MK BIQXKHOCTU U TEMIIEPATYPbI 1 wt. | HIThIpeBoil pa3béM, 40 KOHTAKTOB 1 wr.

DHT11

HlaroBsiit 4-x azuerii quratens S B | 1 m.

. OCOOEHHOCTH HCIOJIb30BAHUS KOMILJIEKTOB POOOTOTEXHUUYECKOTO
ob6opynosanusi (POBEO).

Jns  mporpammupoBanusi po6otoB  POBBO  HeobxogumMo  U3y4duTh
CICIUMANBHYIO CpPEeAy BU3YaJbHOTO MporpaMMmupoBaHus Scratch ¢ rpaduyeckum
uHTEpPEHCOM ©  CHEIMANBbHYIO Cpely BH3YaJbHOTO IPOrPAaMMHPOBAHHUS
RobboScratch, B KOTOpbIX 3all0KeHBI pacIIUpeHus IJs yIpaBieHHs poOoTamu,
nporpaMMupoBaHue KoHTpoiuiepoM ArduinoUno.

JIJ1st co3/1aHMsI BCTIOMOTaTeNIbHBIX 00BEMHBIX MOJICIICH MOKHO HCITOJIB30BATh
paznuunbie 3D-penakropsl (TinkerCard, FreeCard, Kommnac).

OcHoBHbIe Bo3MOkHOCTH Scratch u RobboScratch:

pa3OueHne BceX KOMaHJ, MCIOJIb3YEMBIX NJIsi TOCTPOCHUS alrOPUTMOB, Ha
jJoruyeckue OJIOKW, MCMOJIb30BAaHHUE JOMOIHHUTENbHBIX OJIOKOB-PACIIMPEHUN i
HOBBIX YCTPOMCTB WJIM YBETUYEHUS] BO3MOKHOCTEH MPOrpaMMHPOBAHUS CIIPANTOB
B 1EJIOM;

CO37aHME AHUMHUPOBAHHBIX POJUKOB C DJEMEHTAMU HWHTEPAKTUBHOCTHU
nepcoHaxei, ynpasienue po6oramu POBBO u kouTponepom ArduinoUno;

coznanue STEAM 1mipoekToB — «YMHBIH Oropon», «YMHBIH J0MY,
«MccnenoBanue okpyxatoiieit cpenb», «[Ipoxoxnenue podoTpacch» U Ipyroe;

CO37aHUE AHWMHUPOBAHHBIX HCTOPHI, HHTEPAKTHUBHBIX OTKPBITOK, UTp C
UCIIOJIb30BAaHUEM TIEPEMEHHBIX M BCTIOMOTATEIbHBIX AITOPUTMOB;

CO37aHUE TMPOEKTOB, B KOTOPBIX TJABHBIM TIEPCOHAXKEM BBICTYIAET
TEXHHUYECKOE YCTPOMCTBO, C TOOABICHUEM PACIIUPEHUH JIsl yIIpaBIeHUS podoTaMu
B cpene RobboScratch.

[lomenuTbcss CBOMMH TMPOEKTAMHU W TMOCMOTPETH TPOEKTHI  JIPYTUX
MOJIb30BaTeNIe MOXKHO Ha caitax: http://scratch.mit.edu/, http://robbo.ru.

N3 texandeckux nmpeumyinectB Scratch m RobboScratch cieayer ormerntsh
MYJIBTATUIATHOPMEHHOCTh (KOoppekTHas padota Ha Windows, Linux, MacOS) u
BO3MOXHOCTh pab0TaTh 0€3 YCTAHOBKH MPOTPAMMEBI B PEKUME OHJIANH.

Po6oroTexanuecknit koHcTpykTop «POBBO PobGommardopma» cosman s
oOy4eHHsI TPOTPAaMMHUPOBAHUI0O W poOotoTexHuke. [lmardopma mpencrabiser
c000i1 TPOCTOM KOHCTPYKTOP, KOTOPBIM IMO3BOJSET JOCTATOYHO JIETKO COOpaTh
po0oTa U3 yKe TOTOBBIX MOJYJIeH U OBICTPO €T0 3alpOrPaMMHUPOBATH.



B kauectBe 0a30BOil cpeabl NPOrpaMMHUPOBAHUS MCHOJB3YETCA Cpena
Scratch. B 3aBucuMocTH OT TeMaTHKHU pelraeMbIX 3aja4 rmiarGopMa MOKET ObITh
OCHAILIEHA PA3JIMYHBIMU JTaTYMKAMU, KOTOPBIE BXOAAT B HAO0Op pacUIMPEHUN IS
poOoToTexHUYeCKOM miuaTpopMbl (MOXKHO MOAKIIOYATH JO S5  JIaTYUKOB
OJIHOBPEMEHHO).

Kommuiexkt mmar pacmmpeHus ¢ JaTtdyukamu  BBoja-BeiBoja «POBBO
JlaGopatopusi» IMOMOraer Hay4uTh JeTed TMOoJdydyaTh JaHHbIE U3 BHEIIHUX
HUCTOYHUKOB (CEHCOpOB), KanuOpoBaTh HX, 0OpabaTbiBaTh MOJIYYECHHYIO
MH(OPMAIMIO M UCIOJIb30BaTh €€ NMpPHU HAMCAHUU MPOrpaMM. DTO CHElUaIbHbIE
IJIAThI, MPU TOAKIIOYEHUH KOTOPBIX K KOMIIBIOTEPY MOXHO MOJYYUTh JOCTYI K
BHEUIHUM JaT4yvMkaM W YCTpOMCTBaM ympaBjieHusi pooorom. Jlaboparopus
yHakoBaHa B MPOYHBIM MPO3pAaYHBIN KapTPUJIK, YTOOBI YUaIIUXCsl MOTJU BUIETH
COJIEPKMMOE U Pa300paThCsi B MUKPOIIEKTPOHHOM YaCTH.

HaGop 1i1st co3nanus 37€KTPOHHBIX YCTPOUCTB Ha 0a3e MUKPOKOHTpOJUIepa
«POBBO CxemoTexHMKay TpelHa3HA4YeH A1 O0yueHHs OCHOBaM 3JIEKTPOHMKHU.
CocTtouT W3 PpAa3NUUHBIX AJIEKTPOHHBIX KOMIIOHEHTOB, KOTOpbIE  JIETKO
HOKITFOYAIOTCS] K MUKPOKOHTpoJuiepy Arduino.

Kommnekr poGortorexnuyeckoro obopyaoBanusi (POBBO) npennasnauen
JUTSl 3HAKOMCTBA YYalllUXCsl C OCHOBAMU MUKPOXJIEKTPOHUKH, TPOrPaMMHUPOBAHUS U
pOOOTOTEXHUKH B paMKax peadu3aludu Y4eOHBIX MpOorpaMM IO OTIEIbHBIM
y4eOHBIM TpeaMeTaM, YYeOHBIX MporpaMMm (pakyIbTaTUBHBIX 3aHSATHM, IPOrpamMMm
0o0BeIMHEHUH TI0 UHTEpECaM.

VYueOnniit npeamet « MuopmaTika» MoKeT ObITh 0a30BBIM JJI TPUMEHEHUS
POOOTOTEXHUYECKOTO 000PYIOBAHUS B PAaMKax U3YYEHHS TEM IO alrOpUTMH3AIUU
U IPOrpaMMHPOBAHUIO, MOJEIUPOBAHUIO.

Po6oroTexnnueckoe 060py10BaHNE MOKET OBITh UCIIOJIH30BAHO HA YUEOHBIX
3aHATHIX 10 yuyeOHOMY npeamety «Du3nkay Mnpu u3yuyeHuu TeM «MexaHudeckoe
IBUKEHHE W B3aUMOJECHCTBHUE Tei», «DJIEKTPOMArHUTHbBIE ABICHUS», «OCHOBBI
KuHeMaTuKn». C UCIONB30BAHUEM JTATYUKOB TEMIEPATYPHI U BIAXKHOCTH MOMHO
co3faBaTh MPOEKThl MO ydyeOHOMYy mpenameTy «l'eorpadus», gaT4uk 3ByKa U
BCTPOCHHBI JMHAMHK TIOMOTYT CO3/laTh MPOEKT IO Y4YeOHOMY THpeaMeTy
«My3bIKay.

Kommnekr poGotorexnudeckoro obopynoBanusi (POBbBO) moxer OBITH
MCIIOJIb30BaH MPU peaTn3aluy y4eOHbIX MporpaMM (PaKyIbTaTUBHBIX 3aHATUMN:

«OcHoBbI KOHCTpyUpoBaHusa ¢ EV3» qns V knacca;

«Od(dexTnBHOE  KOHCTPYUPOBAaHME W  HAa  BU3YaJbHOM  SI3BIKE
nporpammupoBanusi EV3-Gy» nns VII knacca;

«OcHoBsl poboTtorexHukm» 11t VII-VIII kimaccos;

«CopeBHoBarenbHas podototexuuka» 1 VIII kinacca;

«UccnenoBatenbckas podoToTexHuka» s [X knacca;

«B Mupe TeXHUKHN U TEXHOJIOTHI: BEIOMpaeM MHXKEHEPHYIO mpodeccutoy (1Mo
yueOHbIM ipenmeram «HbopmaTikay, «Dusnkay, «['eorpadus», «MaTtemaTukay,
«Xumusy, «buomorusy» s X-X| kiraccos.



Pa3paboTansl yuyeOHbIe MporpamMmsbl (DaKyJIbTaTUBHBIX 3aHATUN «3ydenue
OCHOB POOOTOTEXHUKU C MOMOIIBIO KOMIUIEKTOB Robbo» mna ydamuxcs -1V
KJ1accoB, «/3yyeHrne oCHOB pOOOTOTEXHUKHU C MTOMOIIBIO KOMILIEKTOB Robboy s
yuamuxcs V-VII knaccos. [1ociie yTBepKaeHUs B yCTAHOBIEHHOM IMOPSAJKE TaHHbBIC
MporpaMmsbl OyAyT pa3MelieHbl Ha HAllMOHAIIBHOM 00pa30BaTEIbHOM IMOPTAJE.

VY4eOHble 3aHATHS PEKOMEHIYETCS CTPOUTh C YYETOM  CIIEAYIOIINX
MEJaroTMYeCKUX MPHUHIMIIOB LEJEHANPABICHHOCTH M IOCIEI0BATEIbHOCTH
JEeSATENbHOCTU (OT MPOCTOTO K CI0KHOMY); JAOCTYMHOCTH U HAIJISIHOCTH; CBA3U
NpakTUKA ¢ Teopueil (mpu  yCIOBMM TIEPBUYHOCTH  TPAKTHKH); ydyeTa
UHAUBUAYAJIbHBIX CIIOCOOHOCTEN, MHTEPECOB U TBOPUYECKOIO MOTEHIMANIA KaXA0r0
y4allerocs; COBMECTHbI TBOPUECKHI MOUCK B 00pa30BATEIbHOM €SI TEIbHOCTH.

Pexomenaniuu 1o o00py0BaHUIO U TPOrPAMMHOMY 0OECTIEUEHHUIO.

JIIsi  MCIOJIb30BaHUS KOMIUIEKTOB POOOTOTEXHUYECKOTO 000pYI0BaHUS
(POBBO) pekoMeHayeTCs OOCCIEYUTh KaKJIOTO YYallerocs IepPCOHATbHBIM
KOMITBIOTEPOM C YCTaHOBJICHHBIMHU:

oneparmorHou cuctemort Windows, Linux uiau Mac OS;

Adobe AIR odnaiin-penaktopom Scratch (Scratch Offline Editor) —
noapoOHee Ha caiite:_https://scratch.mit.edu/scratch2download/;

oduraitH-perakTopom RobboScratch — moapo6Hee Ha caiire:_https://robbo.ru.

Tpebyercs moakroueHue k cetu IHTEpHET, )KelaTeIbHO HAIMYUe B y4eOHOM
KaOMHEeTe MYJIbTUMEANIHOTO MTPOEKTOPa UM HMHTEPAKTUBHOW TTAHEIIH.

B cnyuae, ecnii B yueOHOM KaOWHETE HE BCE KOMITBIOTEPHI MOJIKIIOUEHBI K
cetn lHTEpHET, paboTa MOKET OBITh OpraHM30BaHa C UCIIOJIB30BaHUEM IPOCKTOPA,
TOJKITIOYCHHOTO K KOMIIBIOTEPY YUUTENsI, C UCTIOIB30BaHUEM odIiaiiH-pesakTopa
Scratch/RobboScratch 1 MOArOTOBIEHHBIX yYHUTEIEM CKPUHIIOTOB MPUMEPOB
IPOCKTOB, 3arpy’KEHHBIX 3apaHee W3 CETH, WM AaHaJOTUYHBIX IPOEKTOB,
TIOJITOTOBJICHHBIX YUUTEIIEM.

3aHATHS PEKOMEHYETCSl CTPOHUTD C YIETOM BO3PACTHBIX U TICHXOJIOTHICCKUX
ocobeHHocTel yduamuxcs. [IpemycmaTtpuBaeTcss Kak HMHIWBHIyalbHas paboTa
yYaniuxcs, TaKk ¥ padoTa B TpyIIax.

1. TIpaBuma Ge30macHOCTH.

3aHsaTHS ¢ KOMIUIeKTamMHu poOoToTrexHuyeckoro obopynoanusi (POBBO)
PEKOMEHAYEeTCsl MPOBOAWTh B KOMIIBIOTEPHOM KJllacce Ju0O0 B CIEHHUAIbHO
OTBEJCHHOM  KaOuHere. Pekomenayercs K  paboTe ¢  KOMIUIEKTaMH
poboTtorexuudyeckoro  obopyaosanus  (POBBO)  gomyckare — ywammxcs,
03HAKOMJICHHBIX C IIpaBUIaMU 0€30MaCHOT0 MOBEACHUS B KOMIIBIOTEPHOM KJIacCe U
HE UMEIOIINX MPOTUBOMOKA3aHUI IO COCTOSIHUIO 310pOBbi. B mporecce paboThl ¢
KOMITJIEKTAMH Y4Yalluecsl JOJDKHBI COOJI0OJaTh pacrucaHue Y4YeOHBIX 3aHATHMA
(3aHATHI), yCTAHOBJICHHBIC PEXKUMBI TPYa U OTABIXA, MOPSIOK MPOBEACHUS PaldoT,
MpaBujia JUYHON TMTHUEHbI, COACPKATh B UUCTOTE pabouee MECTO.


https://scratch.mit.edu/scratch2download/
https://robbo.ru/

IIpu HeucnpaBHOCTH POOOTOTEXHUYECKOTO OOOPYAOBAHUS YyYalIUMCS
HEOOXOJIUMO TMPEKPaTUTh padoTy U COOOIUTh OO0 H3TOM MEAaroru4eckoMy
pabOTHUKY.

B COOTBETCTBHH c CaHUTAapHO-TUTHEHUYECKUMU HOpMaMu
MPOJOJKUTENBHOCTh HEMPEPHIBHOTO 3aHSATHSI, CBSI3aHHOTO C (pukcanuen B3risiga
HEIOCPEICTBEHHO HA 3KpaHe MOHUTOPA KOMIIbIOTEPA, I yyamuxcs II-IV knaccos
HE JO0JDKHA mpesbiuath 15 munyT, V-VII kiaccoB He NOJDKHA MpeBbIIATh 25
MUHYT, JUIsl 3TOTO Ha 3aHATUU 00A3aTEJIbHO BBEACHUE (PU3KYIBTMUHYTKHU U 3apsIIKU
s Tiia3. [loaroMy kakioe 3aHsATHE PEKOMEHIAYETCS AEIUTh Ha ABE YaCTH:

JUJAKTUYECKUE WIPbl W YNPAXKHEHUS; PELICHUE JIOTMYECKUX 3aJad U

rOJOBOJIOMOK,  pa3pa0oTka  MpOeKTa,  MOJCIHUPOBAaHWE,  IIAaHHUPOBAHHE
NESATEITBHOCTH;
paboTta B cpene pOrpaMMHPOBAHHUS Scratch/RobboScratch

HCTTIOCPCACTBCHHO Ha KOMIIBIOTCPC.

V. KoHTaKTHI.

[ToctaBmuk — OO0 «OO0y4yeHne 1 UHHOBAITUN.
OdunmaneHebrii cair: https://idotech.by.
Konrakraeiit Tenedon: +375 44 505-05-93
OnexrponHas nouta: info@idotech.by.

Bcé nporpamMMHoe oOecrieueHre, HCXOIHBIC KOJIbI U YePTEKH JOCTYITHBI Ha
wiki u github mpoekra: https://wiki.robbo.ru/wiki



https://idotech.by/
https://wiki.robbo.ru/wiki

