Hpalc'mqecxoe 3aJaHME JISl PErMOHAJIBHOI0 Tala

IIpakTHyeckoe 3aiaHue IJIs1 PErHOHAJBLHOIO JTaMa
Bceepoccuiickoit 0iuMnuaabl HIKOJIbHUKOB 110
TexHosoruu 2019-2020 yu. roaa.

PoboToTexuunka, 9 kiace

(manpasienue «KyabTypa noma, 1u3aiH u
TEXHOJIOTHH)
(manpaBiieHue «TexHMKa, TEXHOJOTHH U TEXHUYECKOE TBOPYECTBOY)
JIBr>keHue 1 HaBUTaAlMs POOOTOB

Marepuansl:

miara jJuig nporotunupoanust ArduinoUNO uiu aHasor;
MakeTHas r1ata He MeHee 170 Toyek (Iu1ata MpOTOTUIIMPOBAHMS);
perynupyemsblii crabunu3aTop nutanus (Ha ocHoBe yuna GS2678 unu aHaor),
npaiiBep apurareneit (Ha ocHoe uyuna L298D win ananor);
maccu 11t po6ota (DFRobot 2WD miniQ wimn Amperka miniQ, wim aHayior), BKIFOYaroIIee
o 1argopMy auamMeTpoMm He MmeHee 122 MM u He Oosee 160 MM C OTBEpCTHSIMU ISt
KpEIUIEHHUsI KOMIIOHEHTOB;
O J1Ba KOJIJIEKTOPHBIX ABUrarens ¢ pexykropamu 100:1 u npunasHHBIMU IPOBOAAMY;
O J1Ba KOMIUIEKTA KPEIUIEHUH I JBUrarTeneil ¢ kpenexxomM M2; o nBa xoseca 42x19
MM; O JIBE IIAPOBBIX ONOPBI;

uHppakpacubiit fanpHOMEp (10-80 cm) Sharp GP2Y0A21 unu ananor;

[IACCUBHOE KPEIUIEHHE IS JaJIbHOMEDPA;

JIBa QHAJIOTOBBIX JIaTYMKA OTPAKEHHsI HAa OCHOBE (DOTOTPAH3UCTOPHOI omTomapsl (JaT4yuK
JINHUM);



° CCpBOABUTIATCIIb € MCXAHUYCCKHM 3aXBaTOM WM KOHCTPYKTHBHBIC JJICMCHTBI JJIA
KPCIUICHUA MMACCUBHOI'O 3aXBaTa,

. CKOOBI ¥ KPOHIITEHUHBI JUIsl KPETIJICHUS 1aTYHKOB;

. BUHTHI M3;

. raiku M3;

. [IaM0BI 3 MM;

. CTOMKH ISl TIIAT [IECTUTPAHHbIE;

. NpY>KUHHBIE A0l 3 MM;

. COEIMHUTEIbHBIE TPOBO/IA;

. KabOeNbHbIE CTSHKKU (TIaCTHKOBBIE XOMYThI) 2,5%x150 mMMm;

. 3 akKyMyJISTOpHBIC OaTtapen Tunopasmepa «KpoHay ¢ 3apsaHbIM YCTPOKHCTBOM (BO3MOXKHO

HCIIOJIb30BaHHUE OJTHOPA30BBIX OaTtapeit eMKOCThI0 He MeHee SO0MAY); TOomyCcKaeTcs 3aMeHa
Ha 4 akKyMyJIsTOpHBIX OaTapen 3.7B tunopasmepa «18650»;

. kabens ¢ pazbemoM aisi AKD tuma «Kpona» unm 6arapeiiHblii 0JI0K 1o 2 akKyMyJIsITopa
«18650», coeqMHEHHBIX TTOCIIEIOBATEIBHO, C PA3bEMOM I MOAKII0UYeHHs K Arduino;

. BBIKJIIOYATE]Ib,
. kabens USB.

HNHcTpyMeHTBI, MeTOAUYECKHE T0CO0US H NpoYee:

. MEePCOHANBHBI KOMIIBIOTEp WJIM  HOYTOYK c IIpEe1yCTaHOBJIECHHBIM
nporpaMMHbIM oOecriedeHueM ArduinolDE miist nporpamMmmupoBanus po0ora;

. 2 KpEeCTOBBIE OTBEPTKHU, MOAXOASAIINE MO IPEIOCTABICHHBIA KPEnex;

. IJIOCKasi OTBEPTKA, MOAXOASIIAS 110 KJIEMMbI MOJYJIEH;

. OTBEPTKA C TOPLEBBIM KIIFOUOM, MOIXOIAIIAM I10J] IPEIOCTaBICHHBIN KPEIEK;

. MaJIeHbKHUE IJIOCKOTYOLIbI UM YTKOHOCHI;

. OOKOpEe3Hl;

. 1M (poBOK MYJIBTUMETP;

. reyaTHasi TEXHUYECKask JOKyMEHTAIUs Ha TUIaThl PACIIUPEHUS U TaTYUKU;

. 3apsHOE YCTPOMCTBO Ml aKKyMyJIATOpoB THNa «KpoHa» (BO3MOMXKHO, OJTHO Ha HECKOJIBKO

pabounx MecT, U3 pacu€ra, 4YTOObl BCE YYAaCTHHUKM MOIJHM 3apsbkaTh MO OAHOMY
aKKyMYJIATOPY OJHOBPEMEHHO); WJIM 3apsIHOE YCTPOMCTBO AJIi aKKyMYJISITOPOB THIIA

18650. O oxawH copeBHOBATEIIBHBIN MOJIUTOH HA Kaxaple 10 pabounx MecT.

IIpumeuanue: coeMHUTEIbHBIC MTPOBOJA, BUHTHI, TallKU, MPYKUHHBIC Tai0bI, CTOMKK Ui TIaT,
KaOeNbHbIE CTSKKH, @ TAK)KE CKOOBI M KPOHIITEHHBI JOHKHBI OBITH MPEIOCTABICHBI B U30BITOYHOM
KoiuuecTBe. Mx pazMepsl JOmKHBI 00ecreunBaTh COBMECTUMOCTh JIPYT C JAPYTOM H C IIACCH IS
poboTa. AKKyMyJIITOpHBIE OaTapeu JOJKHBI OBITh HOBBIMHU M TIOJTHOCTHIO 3apsXKEHHBIMHU.

3agaua

[TocTpouts U 3anporpaMMHupoBaTh poOOTa, KOTOPBIA:
. HAYMHAET JABWKECHUE TIEpe]] CTapTOBOU JIMHUEH;
. JIBUTasiCh OT CTapTOBOW JIMHUU K MEPEKPECTKY, Mpoe3kaeT Mo MapKepy u3 Oenoro jmcra
OyMaru, UMeIoIIeMy OT OJHOU JI0 TPEX YEPHBIX JIUHUM, PACTIOJI0KEHHBIX NEPIIEHIUKYISIPHO
CTEHaM KOPHUAO0pa, U CUUTAET UX KOJIMYECTBO;



. CIABUTaeT OOBEKTHI, PACIIOJIOKEHHBIE B TpPEX KOPHAOPAaX, B 30HBI 3a JMHUAMU IO
CIIEyIOIIEeMy TPaBUIY: B KOPUIOPE C HOMEPOM, BBIMABIIMM Ha MapKepe, poOOT JOKEH
CABUHYTH OOBEKT 32 BTOPYIO JIMHHUIO, B IByX OCTaJIbHBIX — 32 MEPBYIO;

. HE BBIE3KAET U3 KOPHUI0Pa;

. BO3BpAIaeTCsl B 30HY CTapTa U OCTAHABIMBACTCSI.

CocTaBUTh CTPYKTYPHYIO CXEMY COCIMHEHUH (yHKIIMOHATBHBIX OJOKOB poboTa Ha 6a3e Arduino.
IIpumeuanue:
. pasmep poOoTa Ha cTapTe He AoJiKeH npeBbimath 250 X 250 x 250 mm.

TpeOoBaHMsl K NMOJUTOHY

1. [Tonuronom siBnsieTcst KOHCTPYKUUS U3 8 cteHOK aiuHoi 600 MM u BeicoToi ot 100 mo
200 MM, KECTKO 3aKPEIICHHBIX Ha 0€JIOM OCHOBaHUH, 00PA3YIONINX MEPEKPECTOK IBYX KOPUIOPOB.
2. KoHIIBI KOpUIIOPOB OTKPBITHI, Ha OCJIOM OCHOBAaHHMH NEPHEHAMKYJISIPHO KOPHUI0paM

HAHECEHBI 110 JIB€ YEepPHbIE pa3METOYHbIE JIUHUM MHpUHOH 30 MM B Tpex KOpHUJIOpax U OJHA JIUHUA
cTapra mupuHOi 50 MM B OTHOM KOPHAODE.

3. Kopunop ¢ 30H0i1 cTtapra umeer nopsakoBsiid HoMep 0, Aanbline Hymepalus HIAET 10
4acOBOM CTPEJIKE OT KOPHUA0pa ¢ 30HOM cTapra.
4. Mapkepbl TpencTaBiIsItOT €000l JHCTBI IUIOTHOWM Oenoli Oymaru, Ha KOTOPBIX

HareyaTaHbl OT OJHOM 0 TPEX YEPHBIX JUHUN MUPUHONU HE MeHee 20 MM Ha PacCTOSIHUHU HE MEHEe
40 MM npyr oT Apyra. JlivHa TUHUI Ha MapKepe He JT0JDKHA OBITh yKe Kopuaopa 6oree yeM Ha 20
MM. Mapkep MOXKET ObITh 3aKpeIIeH Ha TOJIMTOHE C IIOMOIIBIO IBYXCTOPOHHEI0 CKOTYa UJIH Oeoit
MaJIIPHOM JICHTBI.

S. [lepen ocTanbHBIMU JIMHUSMU PACIOJIOKEHbI KETJIM, U3TOTOBJICHHbBIE U3 AJIFOMUHUEBBIX
6anok o6beMom 0,33 11, okJIeeHHBIX Oenoit Oymaroii.
6. PekoMeHayeMblil BHEIIHUN BHUJ IOJUIOHA MPUBEACH Ha pucyHke 1. Bo3MOxHbI

OTKJIOHEHHSI B pa3zMepax 1o ropuzoHTanu +£20 mm.

Puc. 1. Buewmrauii By mojiMroda
OO0mme TpedoBaHUS

1. Jlo Havana mpakTUYECKOTO Typa Bce YacTH poOOTa JOHKHBI HAXOAUTHCS B pa300paHHOM
cocrossHnu (Bce neranu oTAenbHO). [Ipm cOopke poOOoTa HENmb3sl TMMOJIb30BAThCS HUKAKUMHU



WHCTPYKIMAMU (B YCTHOHU, MMCBMEHHOM (hopMe, B BUJI€ MIUTIOCTPALIUI UITH B 3JICKTPOHHOM BHUJIE), 32
UCKIIIOYEHUEM TOKYMEHTAUN Ha KOMIIOHEHTHI, BBIJAHHOW OpraHU3aTOpaMH OJIMMITHA[IbI.

2. B kxoHCTpyKIIMU poOOTa JOMYCKAaeTCs MCIOJIb30BAaHUE TOJIBKO TEX ACTale W y3JIOB,
KOTOPBIE BBIJIaHbI OPTaHU3aTOPAMH.

3. Bce aneMenThI po00Ta, BKIIFOYAss KOHTPOJLIEP, CHCTEMY MUTAHUS, JTOJKHBI HAXOIUTHCS
Ha poOoTe.

4. Po6oT momxkeH OBITh aBTOHOMHBIM, T.€. HE JOMYCKAeTCs AUCTAHIIMOHHOE YIpPaBIICHUE
poboTom.

5. [Tpu 3aueTHOM cTapTe pOOOT JOHKEH OBITH BKIIFOUEH BPYUHYIO 10 KOMaH/IE YCHA )KIOPH,

mocje 4ero B paboTy poOoTa Hellb3si BMEIUBAThCs. ECIIM y4acTHHK TPUKOCHYJICS K POOOTY WIIH
MOJINTOHY BO BpEMs 3ae3/a, MOMbBITKA HEMEJICHHO OCTAHABIIMBACTCS M TPOU3BOIUTCS TOJCYET
HaOpaHHBIX OAJLIOB.

6. 3adeTHbI 3ae3] AIUTCS MakcuMyM 120 cekyHI, MOcie 4ero, eciu poOOoT elle He
OCTaHOBWJICS, OH JIOJDKEH OBITh OCTAHOBJICH BPYYHYIO IO KOMaHJIE YJICHA YKIOPHU, H JOJDKHO OBITH
3a(hUKCUPOBAHO €r0 MECTOIOJIOKEHHE.

7. B TtomM cnywae, ecium poOOT TOTHOCTBIO BbIEXall 3a MpeAeNbl KOpUIOopa, 3ae3]
MpeKpaIaeTcsi, IPOMU3BOIUTCS MOICUYET OAIIIOB.
8. KomnnuecTBo npoOHBIX CTAPTOB HE OTPAHUUEHO.

ITopsimox npoBenenns

KaxxnoMmy yyacTHUKY JOJKHO OBITh 1aHO /1B MONBITKU. [lepBas nomnbiTka — yepe3 120 MuHyT
1ocjie Havasa BBIIOJIHEHUS 3a/1aHus, BTopas — yepe3 45 MUHYT [ocjie OKOHYaHMs [IEPBOI MOMBITKY.
Ilepen MoOmBITKON BCe YYaCTHHUKM CHAIOT POOOTOB CylbsM U 3a0uparoT 0OpaTHO TOJBKO IOCIHE
3aBEpUICHMSI BCEX 3a€3/0B MOIbITKU. YUYaCTHUK MOXET OTKA3aThCs OT MOMNBITKH, HO poOOTa CHAeT B
mob6oMm citydae. [locne cnaum Bcex poOOTOB B KAPAHTHUH CYJIbSMHU BBITATHUBAETCS KPEOU ¢ YUCIOM
ot 1 10 3. Mapkep ¢ COOTBETCTBYIOLIMM KOJIMYECTBOM JIMHHUM BBIKJIQJBIBAETCS MOCIE JIMHUU CTapTa
OJIMH pa3 JJIs BCEX YYAaCTHUKOB MOIBITKH. B 3a4eT uaer pe3yapTaT JIydiueil ONbITKH.

Kona Kapra xourposst 17151 9 kiiaccos
No Kpurepun ouenku Bbanasl IHo ¢pakry
n/m

1. | PoOOT MOTHOCTRIO MEPECEK JUHUIO cTapTa (+2) 4
U BCE JIMHUM Mapkepa (+2).

2. | PoOoT BepHyJCcs K JMHUM CTapTa TIOCIe 2
MOJIHOTO BBHITIOJIHEHUS 3aJaHUSI.

3. | PoGoT ocTaHoBUIICS HAJ JIMHUEH CTapTa MOCTe 2
MOJIHOTO BBITIOJIHEHUS 3aaHus (JIF000H TOUKOM
IPOEKIINH).

4. | Po60T noCTUT MepBO YEPHOU JTMHUHU B KOHIIE 4x3

Kopuaopa (OAuH pa3 JJIsl KaKI0W JTUHUN).




Po60T MOTHOCTHIO BBITECHWIT OJIUH OOBEKT B
0eyro 30Hy MEXIy IepBOI U BTOPOI THHUSMU
(HO He Hmanbliie) B KOHIE KOPUI0pa, HE
0003HaueHHOTO B Mapkepe, — 4 6amna. OObeKT
yTaJ /Wi HaXOAUTCS B YKa3aHHOM 30HE
4acTUYHO — 2 Oasia.

(2-4)x2

Po0OT MOTHOCTHIO BBITECHUI OMH OOBEKT B
30HY 3a BTOPOM JIMHUEH B KOHIIE KOPUAODA,
0003HaYeHHOTO B Mapkepe. OOBEKT yman
W/WITM HAXOJUTCA B yKa3aHHOM 30HE YaCTHYHO
— 2 Gama.

2-4

CocraBinieHa CTpyKTypHasi CXxemMa COeJMHEHU N
(byHKIIMOHATBHBIX 0JI0KOB poOoTa Ha 6ase
Arduino.

Ko nporpamMmbl ONTUMU3UPOBAH (8 KoOoe
UCNOBL3YIOMCSL YUKTbL, 6€MEIeHUS,
peayasmopeol).

YuraemocTh KoJia (Haruuue KomMmmeHmapues K
OCHOBHBIM OJIOKAM KOOA, UHpOopMamuseHble
UMEHA NePeMeHHbIX, 8blOeNeHUe OMCMYNnamu
YUKTI08 U M.O.).

10.

OTtcyTcTBUE TPyOBIX OIIMOOK B KOHCTPYKIIMH
poboTa (Hezakpeniennvie Ui nioxo
3aKpenieHHble Yacmu, npoeoo Kacaemcs
KoJeca, WuHbl CONPUKACAIOMCS ¢ 0emasamMu
waccu u m.o.).

Hroro:

40




