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IIpakTHyeckoe 3ajanue AJs1 MYHHIIUNIAJIbHOI'O 3Tamna
Bceepoccuiickoit 0JIUMIIMAAbI IIKOJIbHUKOB 110 TEXHOJOTMH
2021-2022 yu. roaa.

PoboToTexnuka, 8-9 Kkiacc
(nanpasienue «KyJabTypa 1omMa, TU3alH M TEXHOJIOTHI)

(HanpasJieHue « TexHUKa, TEXHOJIOTHH U TEXHMYECKOE TBOPYECTBO))

3agaua

[TocTpouTs 1 3apOrpaMMUpOBaTH poOOTa, KOTOPBINA:

® HAa4YMHACT ABMKXCHHE B 30HC CTapTa,

® JI0O0UCPCAHO IMPOEC3IKACT yHaCTKa C HCPCAOBAHNEM HAIIPABJICHUS IBUKCHHA U BBIITIOJHCHUCM
oBOpOTOB Ha 90° Ha nepekpecTKax;

o C,I[BI/II‘EICT KETII0 B TI000M HallpaBJICHUHU (KGI‘J'IH IMOCJIC IIEPEMCIICHUA HC JOJIDKHA
Haxo4UTHCA Ha J'II/IHI/II/I);

® 34aC3XKacT B 30HY CI)I/IHI/IH_Ia 1 OCTaHaBJIMBACTCA.

CocTaBUTh CTPYKTYPHYIO CXEMY COeIMHEHUH (DyHKIMOHAIBHBIX 0JIOKOB poboTa Ha 6aze Arduino.

Ilpumeyanus:
e pasmMep poOOTa Ha cTapTe He JOHKEeH mpeBbimaTh 250x250x250 MM;

® B CIIy4ae MOTepu poOOTOM OPUEHTUPOBAHUS (HH OJHA YaCTh BEPTHUKAIHHON MPOSKIIUU HE
HAXOJWUTCS HAJl YePHON JIMHHUEH ) TIOMBITKA OCTAHABJIUBACTCS U TIPOUCXOIUT MOICUET
HaOpaHHBIX OAJIIOB;

L4 pO6OT MOKET MPOC37KaTh IIECPEKPCCTKHU, HE BBIITOJIHAA TIOBOPOTOB, HO TOI'Ia OH HE
3apa60TaeT COOTBCTCTBYIOIIINEC OaJLIbL.

Puc.1. Baemaunii B oauroda



TpeOoBaHMsl K NOJUTOHY

1. IIpu co3manum NoJMroHa morpedyercs mnevyarb JuToro OaHHepa (maoTHOcThI0 OT 440 T/MKB.)
WJIM U3TOTOBJICHHUE U3 TIOAPYYHBIX CPEACTB (Oenast OCHOBA, YEpHasi caMOKJIesIascs TUIEHKA WIN
M30JIEHTA), a TaKXKe u3rorosyienrne oobEmMHon yactu u3 JICII, ¢panepsl, mI0THOro KapToHa WU
AQHAJIOTMYHOT0 MaTepHaia (pa3Mepsl IPOU3BOJILHBIE, HO C COOTIOACHUEM MTPOIMIOPLIUIA).

2. llupuHa yepHOU JTUHUM coCTaBisieT OT 25 10 50 mm.

3. 3oHamu cTtapTa U (PUHHUIIA SBISFOTCS KJIETKH IMOJIMTOHA, MAPKUPOBAHHBIE COOTBETCTBEHHO
Haanucsmu «CTAPT» u «®MHUILD (pazmep BHYyTpeHHUII - KBagpat co cropoHamu 250 Mm) .
5.Pacmonosxenast Keriist, i3rOTOBJICHA U3 AIIOMUHAEBOH OaHku 00beMoM 0,33 11, OKJIEEHHON Oeoi
Oymaroii.

6. BHemHui BU MOMUTOHA MPUBEEH Ha PUCYHKE 1.

I1o oxoHUYaHMU BBINOJHEHNS 3a]aHUi He 3a0y/IbTe HABECTH MOPAIOK HA padoueM MecTe.

Ycnemnoii padorbl!



KOJYLLI®P

Kpurepuu onieHUBaHMsI NPAKTHYECKON PA0OTHI M0 POOOTOTEXHUKE

Ne i/

Kpurepun onenkn

KoJu-Bo
0a/110B

banu yyactHuka

Po6ot mocTur nepBoro nepekpéctka (Bce
TOYKH BEPTUKAJIBHOM MPOEKIIMU poOOoTa
MOKUHYIIM OeNbIil KBaapar)

4

Po6ot npuOwLT B 30HY uHUIIA TTOCTIS
TOJTHOTO BBIMOJIHCHUS 3a1aHus (71000
TOYKOH BEPTUKAIBLHOMN MPOEKIIMH pOOOT
oKa3ajcsi HaJl OeIbIM KBaIPATOM B KIIETKE)

Po6oT ocTaHOBHMIICS B 30HE (PMHHMIIIA TTOCTIS
TOJTHOTO BBIMOJIHCHUS 3a1aHus (71000
TOYKOW BEPTHKAIBHOM MPOCKIIMH POOOT
HAXOJUTCS HaJl OCITBIM KBAJIPATOM B KIICTKE)

Po60T BBINOIHUI TOBOPOT Ha MEPEKPECTKE B
3a/IaHHOM HaIlPaBJICHUU U TIPOIOJIKUIT
JIBUKEHHE T10 IUHUU

3x4

PoGoT npoexain nepBbiii paguaibHbIA y4acTOK
(0e3 cTeHbl) U TOCTUT NIEPEKPECTKA JTH0O0H
TOYKOW POCKLIUH

Po6ot mpoexan BTopoii paguaibHbIi y4acTOK
(co cTeHO) 1 TOCTHUT MepeKkpécTKa 10001
TOYKOHN IPOEKIUU

CocraBiieHa CTPYKTypHas CXeMa
AIEKTPUUYECKUX COCIMHEHUIM poOoTa Ha Oa3e
Arduino (B coorserctBum ¢ 'OCT 2.702-
2011)

Kop mporpamMMsl ONTUMH3HPOBaH (B KOJIE
UCITOJIB3YFOTCSI IIUKIIBI, BETBJICHHUS,
PEryIsITOpbI)

YuraeMocTh Koja (Halnyne KOMMEHTAPHEB K
OCHOBHBIM 0JIOKaM Koj1a, HHPpOPMaTHBHbIE
MMeHa TIEPEMEHHBIX, BBIIEIEHUE OTCTYAMU
IIUKJIOB H T.]I.)

10.

OtcyTrcTBUE TPYOBIX OIINMOOK B KOHCTPYKIIMU
poboTa (He3aKkperieHHbIE WIH MII0XO0
3aKpeIICHHbIE YaCTH, IPOBO/J] KacaeTCsl
KOJIECa WM T10J1a, IIMHBI COITPUKACAOTCS C
JeTasIMK [IACCH M T.JI.)

MaxkcuManbHBIA 0aiuT
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Onucanne HEOﬁXOI[I/IMOl"O MaTCPpHAJIBbHO-TCXHUYIECCKOI0 oOecreuyeHus AJIA
BBINOJIHEHUSI OJTUMITMAAHBIX 3aJaHUH 11O pOﬁOTOTeXHl/IKe.

[Ipu BbIOOpPEe 000pyHOBaHHMS HYXHO YUYUTBHIBATh HAJIMYME€ M MapKy INPOU3BOJUTENCH
POOOTOTEXHUYECKHX KOHCTPYKTOPOB M IporpamMmHoro obecredenusi. [lockonapky mHorme OY
OCHaIIeHbl KOHCTpyKTOpamu mapok Lego Mindstorms, Po6orpek, VEX, TPUK, FisherTechnik,
MakeBlock u npyrue.

Crnenyer MOMHHTH, YTO HAa PETHOHAIBHOM M 3aKIIOYUTEIBHOM 3Tanax OJUMIHAAbl OymyT
NpeIoKeHbl 3anaHust Ha ocHoBe 1ardgopmbl  Arduino. IlosTomy, eciM MIKOJNBHBIA |
MYHUIUTIATBHBIN 3TAIbI IPOBOASATCS C UCIOJIb30BaHKeM Arduino u Ipyrux miatdopm, mpu otoéope
Ha PETMOHAJBHBIN 3Tall MPUOPHUTET JOJDKEH OBITh OTJAH YYaCTHHKAM, YCIICIIHO BBHITOJHUBIIAM
3aganue Ha Arduino.

BriOpannas miargopma 10mKHa 00eCreunBaTh BBIMOJHEHUE 33JaHHs 110 KOHCTPYHPOBAHUIO H
POTrPAaMMHUPOBAHUIO aBTOHOMHOTO MOOMJIBHOTO p0o00Ta, CIIOCOOHOTO JBHTAThCS 1O TIOCKOCTH B
3aJJaHHOM pEXHME U BBIIOJIHATH 0a30BbIE KOMAH/bBI, OPUEHTHPYSCH MO Pa3METKe IMOBEPXHOCTH
o1 poOOTOM M HAJIMUUIO OOBEKTOB BOKPYT HETO.

Oo6opynoBanne Ha 6a3e 00pa30BaTEJIbHOI0 KOHCTPYKTOPA:

KOHCTPYKTOp 00pa3oBaTEeIbHBIN B COCTABE:

*  KOHTpOJUIED;

*  TpPHU DIIEKTPOABHUTATENS C YHKOJCPAMU HIIM CEPBOABHUIaTENs IOCTOSHHOTO BPAIICHUS;

*  JIaTYHMK PacCTOSHWS,

*  JIBa JaTYMKa CBETA WJIU I[BETA;

*  JIBa JaTYMKa KAaCaHWUS;

*  TUPOCKOMUYECKHI MaT4uK (MIPH HATTUUHHN);

*  KOMIUIEKT HOBBIX OaTapeil WM MOJTHOCTHIO 3apsHKEHHBIX HOBBIX aKKyMYJISITOPOB, HMEIOIINI

€MKOCTh U HalpsDKEHUE, paBHBIE JIJIsl BCEX YUACTHUKOB;

*  KOMILIEKT IIPOBOJIOB;

*  KOMIUIEKT KOHCTPYKTUBHBIX M COEAMHUTEIHFHBIX 3JIEMEHTOB JUIsl TIOCTPOCHUS IIacCH podoTa
¥ aKTHBHOTO WJIM TACCHBHOTO 3axBaTa (MACCUBHBIM 3aXBAaTOM CUUTATh JJEMEHT KOHCTPYKIUH, C
MIOMOIIIEI0 KOTOPOTO POOOT MOXKET 3alleNUTh U YAEPKUBATh OOBEKT 3a CUET IIOBOPOTOB KOPITYCa);

+ kabems USB ms 3arpy3ku mporpaMmsl Ha po6oTta (mmu Wi-Fi-aganTep ais 6ecripoBOIHOM
3arpy3Kkm);

* TMEpPCOHAJbHBIM KOMIBIOTEp WIM HOYTOYK C MPEeayCTaHOBIEHHBIM MPOTPAMMHBIM

oOecrnieueHreM JJis MPOrpaMMUPOBaHUS poOOTa (BCE TOCTYITHBIE BAPHUAHTBHI).



OobopynoBanue Ha 6a3e Arduino:

Marepuansl:

wiata Juist npotorunupoBanus ArduinoUNO wuiu anasor;

MakeTHas 1uiata He meHee 170 Todek (Iiata mpoTOTUIIMPOBAHMS );

peryiaupyeMbiii ctabmim3aTop nutanus (Ha ocHoBe unra GS2678 unu anasior),

npaiiBep apurateneit (Ha ocHoe unna L298D unu ananor);

mraccu i podorta (DFRobot 2WD miniQ wiun Amperka miniQ, wiu ananor),

BKJIIOYAIOIIEe:

maThopmy quameTpoM He MeHee 122 MM u He 6osiee 160 MM ¢ OTBEpCTHIMU TSI KPETUICHUS
KOMITOHCHTOB;

JIBa KOJUIEKTOPHBIX JBHratens ¢ peaykropamu 100:1 u nmpumasHHbBIMM IpoOBOJaMHu; O JiBa
KOMIUIEKTa KpeTJICHHUH st [BUTaTeNel ¢ kpenexoMm M2;

JBa Koseca 42x19 mM; 0 B€ 1IapOBBIX OMOPHI;

uH}paxpacublii gaapaoMep (10-80 cm) Sharp GP2Y0A21 wiu anaor;

[IACCUBHOE KpEIUIEHUE Ui JaJIbHOMEPA;

JIBa aHAJOTOBBIX JAaTYMKa OTPAKEHHUS HA OCHOBE (DOTOTPAH3UCTOPHOW OMTOMAPHI (IATUUK
JIUHUN);

CEPBOJIBUTATEIH C MEXAaHMYECKHUM 3aXBATOM WJIM KOHCTPYKTHBHBIC SJICMECHTHI JUISI KPETICHUS
NIaCCHBHOTO 3aXBaTa;

CKOOBI ¥ KPOHIITEUHBI JUTsl KPETICHUS TaTYNKOB;

BUHTHEI M3;

raiiku M3;

MIaoBI 3 MM;

CTOWKH JIJISl TIIAT IIeCTUTPaHHbBIE;

NpYKUHHBIE MAaH0BI 3 MM;

COCMHUTENbHBIC TIPOBO/IA;

Ka0eNbHbIE CTSKKU (IIaCTUKOBBIE XOMYThI) 2,5x150 mm;

3 akkyMynaTopHble OaTapeu Tumnopasmepa «KpoHa» ¢ 3apsiIHBIM YCTPOHCTBOM (BO3MOKHO
UCIIONIb30BaHUE OJIHOPA30BHIX OaTapell eMKocThio He MeHee SO00MAY); momyckaercs 3aMeHa
Ha 4 akKyMyJIATOpHBIX OaTapeu 3.7B tunopasmepa «18650»;

kabenb ¢ pazbemoM st AKB tuna «Kpona» mnm GarapeiiHbpiit 070K MO 2 aKKyMYJsTOpa
«18650», coeTMHEHHBIX TIOCIIEIOBATEIBHO, C Pa3beMOM JIJIS MOAKIIoueHus K Arduino;

BBIKJIIOYAaTCIIb,

kabens USB.



HNHcTpyMeHTBI, MEeTOAUYECKHE NTOCOOUS U mpoyee:

¢ TEpPCOHANBHBIM KOMIBIOTEp WJIM HOYTOYK C TIPEIyCTAaHOBIEHHBIM MPOrPAMMHBIM

obecrieuenreM ArduinolDE mnst mporpaMmupoBanusi poooTa;

+ 2 KpecTOBbI€ OTBEPTKH, NOAXOASIINE MO IPEIOCTABICHHBIA KPETEK;

*  IUIOCKas OTBEPTKA, MOAXOAIIAS MO KJIEMMBbI MOJYJIEH;

. OTBEPTKA C TOPLIEBBIM KIIFOYOM, MOAXOISAIINUM MO/ IPEIOCTABICHHBIN KPEIEK;

*  MAaJICHBbKHE IIOCKOTYOITbI MM YTKOHOCHI,

«  OOKOpE3HI;

«  1udpoBOi MYIbTHUMETP;

+  [e4YaTHas TeXHUYECKas JOKYMEHTAIMs Ha MJIaThl PACHIUPEHUS U TaTUYUKH;

*  3apsJHOE YCTPOMCTBO Uisl akKymynaaropoB Tuma «KpoHa» (BO3MOXKHO, OJHO Ha
HECKOJIbKO pabouyux MecT, U3 pacuéra, 4TOObl BCE YYACTHUKU MOIJIA 3apspKaTh IO
OJIHOMY aKKyMYJISITOPY OJHOBPEMEHHO); WJIH 3apsSAHOE YCTPOMCTBO AJsl aKKyMYJISITOPOB
tumna 18650.

* OJIMH COPEBHOBATEJBHBIN MMOJUTOH Ha Kaxpie 10 pabounx MecT.

I[Ipumeyanue: coeNUHUTENbHBIE MPOBOJAA, BUHTHI, TalKH, MPYXUHHbIC IMIAWOBI, CTOMKH IS
1aT, KaOeIbHBIC CTSDKKH, a TaKXKe CKOOBl M KPOHINTCHHBI JOJKHBI OBITh TPEIOCTABICHBI B
M30bITOYHOM KoJInuecTBe. VX pa3smepsl TOJKHBI 00€CTIeYMBaTh COBMECTUMOCTD APYT C IPYTOM U C
maccu Uil poboTa. AKKYMYNATOpHbIE Oaraped JOJDKHBI OBITh HOBBIMH U IMOJIHOCTHIO

3aps’KCHHBIMU.

IMpakTHyeckasi padoTa Mo podOTOTEXHHKE

1. PoGoroTexHuueckuii ~ KOHCTPYKTOp B COOTBETCTBUU  C 1 Habop
BO3PACTHBIMU OCOOEHHOCTSIMU

2. I[IK ¢ mnporpamMmmHbIM OOECHEYEHHEM B COOTBETCTBHH  C 1
KOHCTPYKTOpaMu
3. Jluct Gymaru 75 BBIIOJIHEHUS TEXHUUYECKOT0 pucyHKa (opmar 1

A4) u kapanaai

4, [Tnomanka a1t TeCTUpPOBaHUs POOOTa (TIOJTUTOH) 1






