IIpakTHYyeckoe 3a7aHue Iss MyHHIMIIAJABHOIO0 3Tana Beepoccuiickoi
OJIMMITHABI IIKOJIbHUKOB M0 TexHoJaoruu 2024/2025 yuyedHnoro roga

PoboToTexnuka
9 ki1ace
HaBuramus podora

MarepuaJbi:
1. ITnaTdopma 1151 COOPKU ABYXMOTOPHOM TEICKKH
2. JIea anektpomotopa ¢ peaykropom 100:1 — 300:100 ¢ mpunasHHBIMH
(MOJKIIIOUEHHBIMH ) TIPOBOJIAMHU, & TAKXKE C KOJIECAMU Ha OCSIX;
3. KoMIuiekTsl KpersieHui i1 MOTOPOB C KPETEKOM;
4. [1TapoBble OMOPHI (POJUKH) WIIA UHBIC OTIOPHBIE KOMIIOHEHTHI;
5. ITmara Arduino UNO (Nano) i coBMECTUMBINA KOHTPOJLIED;
6. Ilmara pacmmpenus i1 Arduino UNO (Nano) wim COBMECTHMOTO
KOHTPOJIIEpa — AparuBeEP JICKTPOABUTATENEH;
7. Tlogcucrema nutaHus podoTa ¢ TpeOyeMbIM HANpPSHKEHHEM U pa3beMaMu
TTOIKJTFOUCHUS
8. JlaryHHble (TOJIMaMHJIHBIE) CTOMKH I KpPEIUICHUS IJIAT B JOCTATOYHOM
KOJIMYECTBE,
9. IBa naTunka CTEeHU CBETOOTPAKEHUS TOBEPXHOCTH (JTATYMK CBETA).
10. IIpoBoaa 115t MOJAKIIIOUEHUS TATYNKOB;
11. Undpakpacusiii gansHomep (10280 cm) Sharp GP2YOA21 unu ananor u
KpeIUICHUEe JJIsl JaJIbHOMEPOB, OOECIEUMBAIOIIEEe BO3MOXKHOCTh OPHEHTAIMH
JaibHOMEpa IO HAMPAaBICHUIO BIIEPE]] OTHOCHUTEIIBHO KOHCTPYKIIMU poOOTa.
Jlonmyckaercs ucnonb3oBaHue Y3 TaAIbHOMEPOB;
12. Jleranu MeTaUIMYECKOTO KOHCTPYKTOpA WJIM W3 TUTACTHKA, (aHephl It
KpEIJICHUS TaTUYNKOB;
13. TpeOyempblit 115t cOOpKHU Kpernéx (BUHTHI, TAiiKH, MA0bI, TPOBEPIIANOb);
14. KaGenbHBIC CTSIKKH;
15. Kabenar USB A-USB B (mini, micro) nmoakmrouenus miatkl Arduino UNO
(Nano) uau copmectumoro koHtposuiepa k I1K;
16. Kanuenspckue npuHAAJICHKHOCTH JIJIsI COCTABJICHUS CTPYKTYPHON CXEMBI.
HNHCcTpyMeHTBI, MeTOAUYECKHE TOCOOUS U TIpoUee
1. IlepcoHanabHBI KOMITBIOTEP € ycTaHOBiIeHHOW cpemor Arduino IDE (c
HaJIM4YueM OWOIMOTEeK i TOAKIIOYEHUST COBMECTUMOIO KOHTpoJUiepa H
OMOTMOTEK UCTIOJIB3YEMBIX IIMIIIOB, TaTYUKOB).
2. KpecToBble OTBEPTKHU, MOIXOIAIINE O] TPEAOCTABICHHBIN KPETExX
3. IInockas oTBEPTKA, MOAXOAANIASA MO KJIEMMbI MOAYJIEH
4. MasneHbKUE TUTOCKOTYOIIBI MUTH YTKOHOCHI
5. bokopesbl
6. Hudposoit MynbTUMETP
7. PacnedaraHHass TeXHHMYECKas JOKYMCHTAIMs Ha IUIATy pACIIUPEHUS U
naT4rKd. JlomyckaeTcss HalMdue TEXHUYECKOW JTOKYMEHTAIMHM B 3JICKTPOHHOM
BU/JIC HA KOMITBIOTEPE.



8. 3apsTHOE YCTPOMCTBO ISl UCIIOJIB3YEMBIX aKKyMYJISTOPOB (BO3MOXKHO, OJTHO
Ha HECKOJIbKO pab0o4YnX MECT, U3 pacuéra, 4ToO BCE YUaCTHUKU MOTJIU 3apsiKaTh
10 OJTHOMY aKKyMYJISITOPY OJHOBPEMEHHO)

9. OnuMH copeBHOBATEIBHBIN MOJUTOH Ha Kaxkaple 10 pabounx MecT.

3agaua

1. CocTaBUTh 3JEKTPUUYCCKYIO TMPHUHIUITHAIBHYIO CXEMYy COCIUHEHHUS OJIOKOB
poOoTa, BKITIOYAs AIEKTPHUECKYIO TTOJICUCTEMY.

2. CoCcTaBUTh AITOPUTM HACTPONKHU MOACHCTEMBI NMUTAHUS, COTJIACOBATH CXEMY
¥ JITOPUTM C IKCIIepToM (TIPEJCTABUTEIIEM HITH WICHOM YKIOPH).

3. Tonpko moOCTEe COTJIACOBAHMS C IKCIIEPTOM CXEMBbI U QJITOPUTMA HACTPOUKH

MOJCUCTEMbl TUTAaHWUS — W3 HMMEIONUXCS MaTepualioB cobpaTh U
3aMmporpaMMHUPOBATh POOOTA, KOTOPHIHA BBHITIONHSACT JBMKEHUE TIO 3aMKHYTOM
KPUBOM.

4. OGecnieunTh aBTOMATUYECKYI0 OCTAHOBKY poOOTa IOCJE 3aBEepUIEHHs 2-X
KpyroB MOJsi HAa paccTosHud OT 15 g0 2 cm (0e3 kacaHusi) OT Mperpajsbl,
KOTOPYIO JKCIEPT YCTAHABIMBAET IIOCJIE YEpThl (PUHMIIA B MOMEHT, KOTJa
poOOT rmoexaj Ha TPETUM Kpyr.

5. Tlocne aBTOMaTHMUECKOM OCTAaHOBKM pa3BepHyThcss Ha 180 rpagycoB u
npoexatb He MeHee 15 cM, ImpH 3TOM JMHHUS JI0JDKHA OCTaBaThCS MEXIY
KOJIECAMHU.

6. Ob1ee BpeMst BHITIOJHEHUS 3aJJaHHsI HE JOJKHO MPEBBIIIATh 5 MUHYT.

7. PoOoT He MOMKEeH exaTh MO JIMHUHU, TMOJHOCTHIO TMOKHJAs KOHTAKT CBOECH
BEPTHUKAIBHOMN MPOEKIMel ¢ TMHUEH Ha Bpems He Oouee 3 c.

TpedoBanus k podoram

1. JTo Hayana mpakTUYECKOro Typa UMeeTcsl pOOOTOTEXHUUYECKUN KOMILIEKT IS
COOPKH IBYXMOTOPHOM TENEXKKH (OMYCKAETCs, YaCTUYHO COOpaHHAas TEJIEeKKA —
YCTaHOBJICHHbIE OCHOBHBIE YaCTH), U3 CIEIYIOIINUX YacTel:

1.1. mnatdopma 1715t COOPKU TBYXMOTOPHOM TEIEKKH;

1.2. aBa 37E€KTPOMOTOpA C PEAYKTOpPaMHU C MPUCOECIUHEHHBIMU IPOBOIAMH, C
KOJIECAMHU, Ha/IEThIMU Ha OCH JIBUTATElIEH;

1.3. KOMILUTEKTHI KPETJICHUH 11 MOTOPOB C KPEMEKOM;

1.4. mapoBsIe OMOpHI (POJIMKH) WITA HHBIC OTIOPHBIC KOMIIOHEHTHI,

2. Bce ocrampHBle YacTH po0OOTa JODKHBI HAXOIWUTHCS B Pa3oOpaHHOM
COCTOSIHUU (Bce AeTalii OTAENbHO). [Ipu cOopke poboTa MOKHO MOJIb30BATHCS
TOJIKO TIPE0CTaBICHHBIMUA HHCTPYKIIUSMHU.

3. Bce pesynbrare cOOpKM 2JIeMEHTHI poOOTa, BKIJIIOYAsi CUCTEMY IMHUTaHUS,
JTIOJDKHBI HAXOAUTHCS Ha poboTe.

4. B KOHCTpyKIMH pOOOTa 3amperiaeTcs HCIMOJIb30BaTh JETald U y3ibl, HE
BXO/JISILIIME B NIPEIOCTABICHHBII Ha0Op.

5. [Ipu 3aueTHOM cTapTe poOOT AOKEH OBITH BKIIIOUEH BPYUYHYIO MO KOMaHJE
YJICHA JKIOpHU, TIOCJIE YeTO B PabOTy poOOTa HENb3s BMEIIMBATHCA.



IHopsinok BbINOJIHEHNS 3aJaHUSI POOOTOM HA MOJIUTOHE

1. PoGoT crapTyeT 13 30HBI CTapTa B HAMPABICHUU 10 YACOBOM CTpEJIKE.

2. PobGort nipeoosnieBaeT 2 Kpyra ImoJis.

3. PobGoT ocTaHaBimMBaeTcs nepe;] mperpanoi (3aBepiias BTOPOi Kpyr) KOTOPYIO
CyJlbl YCTaHABIMBAIOT B pailoHe 30HBI cTapTa/(MHHUIIA TTOC]IE TOTO, KaK poOOT
nepeceyéT eé B MepBbIi pa3 (YHIET Ha BTOPOU KPyT).

4. Po6oT, oCTaHOBUBIIMCH, pa3BopaunBaeTcs Ha 180 rpaaycoB W JOJDKEH HE
MOKHUJAsl JIMHUM, OThEXaTh HA PACCTOSHUE MHUHUMYM 15 cM, mocie 4ero
OCTaHOBUTHCSI.

TpeOoBaHuA K OJTUTOHY

1. IlonWroH cocTouT W3 JUTOW OAHHEPHOW TKaHU C HAHECEHHOU
TUTIOTPAPCKUM CIIOCOOOM JIMHUEH YEPHOTO 1IBETA.

2. Mupuna muaun 40-50mMM, paguyc KpuBu3HBI — He MeHee 300mw,
BO3MOHBI yIiibl 90 rpagycos.

3. 3aMKHyTasl JUHUSA HU B KAKOM MECTE HE JIOJDKHA IIEPECEKaTh camy
ce0sl, MUHUMaJIbHOE PacCTOSIHUE, HA KOTOPOE JIMHUS JTOJKHA MPUOIMKAThCA K
Kparo COPEBHOBATEIBHOIO MOJIS IOJHKHO OBITH HE MeHee 15 cM, pu nu3MepeHuu
OT LIEHTpPA JINHHH.

Bapuantr 1 Pacneyatka Ha OaHHEpPHOW TKaHH tr
TOJIMIOHA COTJIacHO KapTuHke. Maiin moaurona B popmare  \_— Q
Adobe Illustrator ~ mpumaraercs K 3aJaHUIO :
(biatlon_new_2014.ai).

BapuanT 2 JlomyckaeTcs W3roTOBICHUE NOJMTOHA U3 CKIEEHHBIX MEXKIY
co0oil mucTtoB A4 ¢ pacrieyaTaHHBIM PUCYHKOM mous. [Ipu 3Tom 00s13aTenbHO

nojape3arb M NPOKJIEUTh Kpas JUCTOB TakUM 00pa3oM, r
4TOOBI PHCYHOK 4EpHON JuHUM ObUI Oe3 paspeiBoB, kpas ™%y | |
OyMaru He JTOJKHBI 3aru0aThCs. I \ W |

Ecnu ogHO 1 TO € mosie OyAeT UCTOIb30BaHo I 9 u
10-11 xmaccos, To yrisl 90 rpamycoB A0MyCKAaeTCs 3aMEHUTD
Ha CKPYTJICHUS.
PersiaMeHT BbINOJIHEHUS 3aJaHUS U MPUEMA PadOT YYACTHUKOB YJIeHAMMU
JKIOpH

1. [Tpuém paboT wieHaMH KIOPU OCYIIECTBIISCTCS B BUIC IBYX 3aUETHBIX

\ e e o/

CTapTOB po0OOTa Ha MOJIUTOHE

2. Ha cOopky mporpamMmMupoBaHus U OTJIaAKy poOoTa mepen MepBbIM
3a4€THBIM cTapToM oTBoAUTCS 120 MuHyT, AByms Ojsokamu o 60 MUHYT C
nepepbiBoM 10 MUHYT Mexay HUMH. (YYaCTHUKAM PEKOMEH]IyeTCsl B MIEPBOM
0JI0Ke MPOBECTH COOPKY, BO BTOPOM IIPOrpaMMHUPOBAaHUE U OTIAKY)

3. ITo mpoxoxnennto 120 MUHYT Bce pOOOTHI CHAOTCS WICHAM JKIOPH «HA
KapaHTUH»

4. PoboThl 1Mo ouepeau BBINAIOTCA yYaCTHUKAM Uil OCYLIECTBIICHUS
NEepBOro 3a4€THOTO CTapTa, IOCJIE YEro CcHalTcs OOpaTHO U BBIJAIOTCS
y4acCTHUKaM IOCJI€ BTOPOro nepepoisa Ha 10 MUHYT



5. Ilocne MOMeEHTa OCYILECTBIEHHSI MOIMBITOK NEPBOT0O 3a4ETHOrO CTapTa
BCEMH YYaCTHUKaMU, OOBABIISIETCS] BTOPOI niepephiB Ha 10 MUHYT

6. Ha moarotoBky u oTiagKky KO BTOpOM MOMBITKE 3a4€THOTO CTapTa
orBoautcs 60 munyT. [lo mpomectBuum 60 MUHYT pOOOTHI TaKXkKe CHAIOTCA
YJIEHaM KIOPU «Ha KapaHTUH», MIOCJI€ YEero MO OYepeId BBIIAIOTCS Y4aCTHUKAM
JUTSL OCYIIECTBJICHHS] BTOPOTO 3a4€THOTO CTapTa

7. VITOTOBBIM pE3yJNbTaTOM CUMTAETCS PE3YJbTAT JIYYIIEro 3a4€THOIO
cTapra

8. OueHnBaHKEe MPOU3BOJUTCS UCXOS U3 IIYHKTOB KapThl KOHTPOJIS.

Kapra noonepaumoHHOro KOHTPOJIA
JJIS1 4JI€HOB KIOPH 110 po0oTOoTeXHHKe 9 KJIacce
Homep yuactHuka

No Makc.| Kon-6o 6annos,
n/n Kpumepuu ouenueanusn oann | evicmasiieHHbIX
YjleHamu Heropu

1iCocraBiieHa KOPpEKTHAs CTPYKTYpHas cxema 8
DIIEKTPUUYECKUX COCIMHEHUHN po0oTa Ha Oaze
Arduino (B coorBerctBuu ¢ 'OCT 2.702-2011)

2[P0o0OOT ycTenHo cTapToBal (BCE TOUKH 2
BEPTUKAJILHON MPOEKIINU pOOOTa MOKUHYIIH
BOHY CTapTa U MePEeMECTHIINCH 32
[epIICHINKYJIIPHBINA YESPHBIH OTPE30K)
3[Po0oT ycnemHo (GpUHUIIKMPOBAI TOCTE IBYX 3
KPYTOB M TTOJIHOTO BBITIOJTHEHUS 3aITaHUS
(J1t000¥ TOYKOM BEpTUKAIBHOW MPOECKIIUU
poOOT OKa3ajcs HaJ JIMHUEH MOocie TOT0, KaK
OCTaHOBUJICA Nepen nmpensarcTBueM mnoce |l
Kpyra, pa3BepHYJICS U Mpoexai He MeHee 15
CM).
4P0o60T OCTaHOBHWIICS TIEpe]] PETSATCTBUEM 3
nociie |l kpyra, He KOCHYBIIIMCH €ro, Ha
accTossHuH oT 15 1o 2 cm
B koze mporpamMMbl UCTIOIB3YIOTCS ITUKJIBI, 3
BETBJICHUS, PETYJIATOPHI

a1

6duraemMocTh KOJa (HATMYME KOMMEHTAPHUEB, 5
MH(pOpMaTHUBHBIE UMEHA MIEPEMEHHBIX,
BbIJICJICHUE OTCTYNaMH IIUKJIOB U T. 11.)

/Jlns ynpaBiienust poOOTOM B IPOrpaMme 7
3a/1eiCTBOBAHbBI 00a JaTYNKA, IPUMEHEHO
AHAJIOrOBOE (HE peJeiiHOE) YIpPaBICHUE




OTCcyTcTBUE TPYOBIX OIIMOOK B KOHCTPYKIIUU 4
poOoTa (He3aKperaEHHbIE U TI0X0
3aKpeIIEHHBIE YaCTH, POBOJ] KacaeTcsl Kojieca
VUTH T10J1a, IIWHBI COTPUKACAIOTCS C JCTATISIMHU
[1acCy 1 T.1.)
Hroro: 35
































































