IIpakTHYyeckoe 3a7aHue VIss MyHHIMIAJIBHOIO0 3Tana Beepoccuiickoi
OJIMMITHAIBI IIKOJIbHUKOB M0 TexHoJornu 2023/2024 yuyedHnoro roga

PoboToTexuuka

9 kiacce
(Bpemsi BbINIOJIHEHUSA He 0os1ee 9OMUHYT)

HaBurauus po6ora
MarepuaJjbl:
1. ITlmardopma 11t cOOpPKU ABYXMOTOPHOM TEJIEKKH
2. JIBa »sraextpomotopa ¢ peayktopom 100:1 — 300:100 ¢ mnpunasHHBIMU
(MOAKTIOYEHHBIMHU ) POBOJAMHU, & TAKKE C KOJIECAaMU Ha OCHX;
3. KoMmuiekTsl KperuieHui A1t MOTOPOB € KPETIEeKOM,
4. llapoBsie OMOPHI (POJIMKK) WIIK HHBIC OTIOPHBIC KOMIIOHCHTHI;
5. [Inata Arduino UNO (Nano) wiu coBMECTUMBIH KOHTPOJLIEP;
6. [Tnarta pactmpenus 11t Arduino UNO (Nano) wim coBMecTUMOro KOHTpoJuiepa —
JIpaiBEp JICKTPOABUTATEIICH;
7. Tlomcucrema mnurtanus pobOoTa C TpeOyeMbIM HANPsDKEHHEM U pazbeMaMu
MOAKITIOYCHUS;
8. JlaryHHble (MOJMUMAMUJHBIC) CTOMKMA JUIsl KPEIUIGHHWs IUIaT B JOCTAaTOYHOM
KOJIMYECTRE,
9. JIBa naTunKa CTETICHU CBETOOTPAKCHHS TIOBEPXHOCTH (JTATYMK CBETA).
10. TIpoBoma 1151 MOAKITIOUCHUS TATINKOB;
11. Undpakpacusiii panpHoMep (1080 cm) Sharp GP2YO0A21 wmm ananor u
KpeIJICHuE JUIsl  JaJBbHOMEpPOB, O0OECTeUMBAIONIEe BO3MOXKHOCTh OpPHCHTAIMH
TaTbHOMEpa 110 HaIpaBJIECHUIO BIEPEN OTHOCHUTEIBHO KOHCTPYKIIMH poOOTa.
JlomyckaeTcst ucnoib30BaHue Y3 JaibHOMEPOB,;
12. Jleranm METaJUTMYECKOTO KOHCTPYKTOpa WM W3 IUIACTHKA, (aHepsl s
KpEIUJICHUS TaTUYMKOB;
13. TpeOyemblii 115t COOpKHU Kpernéx (BUHTBI, Faiiku, Mai0Obl, TPOBEPIANObI);
14. KaGenbHbBIE CTIKKH;
15. Kabenr USB A-USB B (mini, micro) moakmtoueHust wiatel Arduino UNO
(Nano) uiau copmectumoro koutposuiepa k I1K;
16. Kannenspckue NpuHAIEKHOCTH IS COCTABJICHUS CTPYKTYPHON CXEMBI.
NHCcTPpYyMEHTBI, METOIMYECKHE MOCOOHSI U TTpoUee
1. ITepcoHaybHBIN KOMITBIOTEp ¢ ycTaHOBIeHHOU cpemoit Arduino IDE (¢ Hamuumem
OMOMMOTeK 11 TOAKIIOYCHHS COBMECTUMOTO KOHTpoJulepa W OMOIHMOTEK
WCITOJIB3yEeMBIX IIHJIJOB, TaTYUKOB).
2. KpecToBble OTBEPTKHU, MOIXOIAIINE O] TPEAOCTABICHHBIN KPETEx
3. Iinockast OTBEPTKA, MOAXOASIIAS TTOT KIEMMbI MOAYJIEH
4. MarneHbKue TIOCKOTYOIIBI FUTH YTKOHOCHI
5. bokopesbl
6. Lludposoit mymsTUMETP
7. PacrieuaTanHas TeXHUYECKas JOKYMEHTAIMS HA IUIATYy PACHIUPEHHS W JaTYUKH.
JlomyckaeTcsi Hanu4he TEXHUYECKOW JOKYMEHTAIlMd B JJIGKTPOHHOM BHJE Ha
KOMITBIOTEDE.
8. 3apsHOe YCTPOMCTBO IS MCIOJIb3YEMbIX aKKyMYJSATOPOB (BO3MOXKHO, OJHO Ha
HECKOJIbKO pabouMx MecT, M3 pacuéra, 4To0 BCE YYACTHUKH MOTJIH 3apsDKaTh II0
OJTHOMY aKKyMYJISITOPY OJHOBPEMEHHO)



9. OauH copeBHOBATENbHBIN MOJIUTOH Ha Kaxable 10 pabounx MecT.

3agaua

1. CocTaBUTh 3NEKTPUUYECKYIO IPUHLIUITUAIBHYIO CXEMY COEIMHEHHUS OJI0KOB poOoTa,
BKJIFOYAsI DJIEKTPUYECKYIO ITOJACUCTEMY.

2. CocTaBUTh AJITOPUTM HACTPOMKH IOJCHUCTEMBI IHUTAHMS, COIJIACOBATH CXEMY M
aJITOPUTM C IKCIIEPTOM (MIPECTaBUTEIEM WU YICHOM JKIOPH).

3. Tonpko moOCIE COIVIACOBAHUS C JKCHEPTOM CXEMbl M aNrOPUTMA HACTPOMKHU
HOJICUCTEMBI TUTAHUS — U3 UMEIOLUXCS MAaTEPUAJIOB cOOpaTh U 3allpOrpaMMUPOBATh
po6oTa, KOTOPBIN BBHIMOJIHIECT IBUKEHHE 110 3aMKHYTONU KPUBOIA.

4. ObOecneuynTh aBTOMAaTHUYECKYI0 OCTAaHOBKY po0OOTa MOCJIE 3aBEPIICHUS 3-X KPYIOB
noJisi Ha pacctostHuM OT 10 10 3 cM (6e3 KacaHusi) OT IMperpajibl, KOTOPYIO IKCHEPT
yCTaHaBIMBAET MOCTE YepThl (MHUIIA B MOMEHT, Korja poOOT moexan Ha TpEeTHid
KpYT.

5. Ob61iee BpeMst BBHITIOJHEHUS 3aJJaHHsI HE JOJKHO MPEBBIIIATh 5 MUHYT.

6. PoOOT He JOMKEH exaTb IO JIMHUM, IOJHOCTHIO TOKHMJas KOHTAaKT CBOEH
BEPTUKAJILHOM MIPOEKIINEH C IMHUEW Ha BpeMs He Ooiee 3 C.

TpedooBanus k podoram

1. Jlo Hauvana MpPakTUYECKOTO Typa UMEETCs POOOTOTEXHUUYECKUNH KOMIUIEKT ISt
COOPKH JBYXMOTOPHOH TEJIEKKU (JAOMyCKAeTCsl, YaCTUYHO COOpaHHas TeJexXKa —
YCTaHOBJICHHBIE OCHOBHBIE YaCTH), U3 CJIEIYIOMINX YaCTeH:

1.1. mnaTdopma 111 COOPKU JBYXMOTOPHOU TEIEXKKHU;

1.2. nBa S7EKTPOMOTOpa C PEIYKTOpaMU C TMPUCOCTWHEHHBIMU MPOBOAAMH, C
KOJIECAMU, Ha/IETBIMU Ha OCH JIBUTaTENeH;

1.3. KOMIUIEKTBI KPETUICHUH 711 MOTOPOB C KPETIEKOM;

1.4. mapoBsIe OMOpkI (POJIMKH) WITH HHBIC OTIOPHBIC KOMIIOHCHTHI,

2. Bce octanmpHBIe YacTH poOOTa JOKHBI HAXOIUTHCS B Pa300paHHOM COCTOSHUHU
(Bce neranu otaensHOo). [lpum cOopke poboTa MOKHO TOJB30BAaTHCS TOJBKO
IPEIOCTABIIEHHBIMUA UHCTPYKLIHUSIMHU.

3. Bce pesynbraTe cOOpKHM 371€eMEHThI po0OTa, BKIIIOUYAsi CUCTEMY HMUTAHUS, JTOJKHBI
HaxOJHUThCS Ha poboTe.

4. B KOHCTpYKIIMU pOOOTa 3aMperiaeTcs UCIOJIb30BaTh JETANIN U y3JIbl, HE BXOSIINE
B IIPEIOCTaBIICHHBIN HaOOD.

5. Ilpu 3aueTHOM cTapTe poOOT JOJKEH ObITh BKIIOUEH BPYUYHYIO 110 KOMaH/IE YJieHa
JKIOpH, MOCTIE YETO B paboTy poOOTa HEJIb3s BMEIITUBATHCH.

IHopsinok BbINOJIHEHHUS 3aaHUSI POOOTOM HA MOJIUTOHE

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

2. PoboT mpeogoneBaer 2 kpyra nois (BapuaHT nojurona 1 — OojblIoe Mmojie Ha
OaHHEpHOM TKaHU) WK 3 Kpyra MmoJist (BapyuaHT MOJIMIoHa 2 — U3 CKIIEEHHBIX JIUCTOB).
3. PoGoT mpeomoneBaeT/ocTaHaBIMBAETCS B 30HE CTapTa/(uHUINIA (1 OCTAHOBKU
po0OoTa MCHOJIb3yeTCS JIUCT CO CIUIOMHON 4€pHOW nuHuen mupuHon 40-50 mwm,
PacnoJIOKEHHOW NMEPIEHANKYIISIPHO JIMHUH T10JIS).

TpeGoBanus K NOJIUIOHY
1. Tlomuron cocToMT W3 JUTOM OaHHEPHONW TKAHU C HAHECEHHOU
TUnorpadckuM cnocoOoM JIMHUEW YEPHOTO LIBETA.



2. upuna nuaun 40-50mMmM, paanyc KkpuBu3HbI — HEe MeHee 300MM, BO3MOKHBI
yrasl 90 rpagycos.

3. 3amKkHyTas JMHUS HU B KaKOM MECT€ He JOJDKHA IepecekaTh camy ceos,
MUHUMAJIbHOE PACCTOSHUE, HA KOTOpOE€ JIMHHS JODKHA MNpUOIMKATBCS K Kparo
COpPEBHOBATENILHOTO TOJIS IOJDKHO OBITh HE MEeHee 15 ¢M, mpu U3MEepEeHuHr OT LIeHTpa
JIMHUH.

BapuanT 1 Pacmeuarka Ha OaHHEpPHOM TKaHH tr
TIIOJMIOHA COINacHoO KapTuHke. Paiin moaurona B popmare \_— Q
Adobe Ilustrator puaraeTcs K 3aMaHUI0 .
(biatlon_new_2014.ai).

Bapuant 2 JlomyckaeTrcsi W3rOTOBIICHUE IOJMIOHA W3 CKJICCHHBIX MEXKIY
co0oil nmctoB A4 C pacrnedaTaHHbIM PHUCYHKOM mois. IIpu 3ToM 00s3aTenbHO

AcscT

nojape3arb M NPOKIEHTh Kpas JUCTOB TakUM o0O0pa3oM, r
4TOOBI PUCYHOK YEPHOM JuHMM ObL1 Oe3 paspeiBoB, Kpas =% | |
Oymaru He JOJDKHBI 3arM0aThCsl. | \ W J |

Pexomennyemas xoHuUrypanus modis sl KaTeropuu \ J 10-
| +
11 neT noka3aHa Ha pUCYHKE.
Ecnu ogHO 1 TO e mose OyaeT ucnoiab3oBano 11 9 u 10-11 kiaccos, TO yIibl
90 rpamycoB IOIyCKAETCsl 3aMEHUTH HA CKPYTJICHUS.
PersiameHT BbINOJIHEHUS 32IaHUA U PUEMA padoT YYHaCTHHKOB YJICHAMH KIOPHU
1. [Tpuém paboT dsieHaMHu >KIOpU OCYIIECTBISIETCS B BUJIE IBYX 3a4ETHBIX

CTapTOB poOOTa Ha MOJIUTOHE

2. Ha cOopky nmporpaMMUpOBaHUsI ¥ OTJIAJIKy poOOTa mepe/1 MepBbIM 3a4ETHBIM
ctaproM otBoguTcs 120 mMuHyT, AByms Onokamu no 60 MuHyT c nepepsiBoMm 10
MUHYT MEX1y HUMHU. (Y4YacTHUKaM PEKOMEHIYETCS B NEpPBOM OJIOKE IPOBECTH
cOOpKY, BO BTOPOM MPOrPaMMHUPOBAHUE U OTIIAJIKY)

3. Tlo npoxoxnenuto 120 MUHYT Bce pOOOTHI CIAIOTCS WICHAM KIOPU «HA
KApaHTUH»

4. PoOOTHI 1O OYepeau BbIIAIOTCS YYaCTHUKAM JJIsi OCYLIECTBIICHUS MEPBOTO
3a4€THOrO CTapTa, MOCJEe Yero CHAlTCs OOpaTHO M BBIJAIOTCS YYaCTHUKAM IOCIIE
BTOpOTO nepepbiBa Ha 10 MUHYT

5. Ilocime MOMEHTa OCYIIECTBIICHMS MONBITOK II€PBOr0 3a4€THOrO CTapTa
BCEMU yYaCTHUKaMHU, 0ObSIBIISETCS BTOPOil nepepbiB Ha 10 MuUHYT

6. Ha moaroroBky m OTJIagKy KO BTOPOM TONBITKE 3a4€THOrO CTapTa
orBoautcs 60 munyT. [To mpomecTBur 60 MUHYT poOOTHI TaKKe CHAIOTCS YIEHAM
KIOpH «HA KAapaHTUH», ITIOCJIE€ YEro IO OYEPEAM BBIJAIOTCS YYAaCTHUKAM JUIS
OCYILECTBJIEHUSI BTOPOTO 3a4E€THOTO CTapTa

7. UITOTOBBIM PE3yIbTaTOM CUMTAETCS PE3YJIbTAT JIYUIIETO 3a4ETHOTO CTapTa

8. OueHnBaHKe MPOU3BOIUTCS UCXO/S U3 MMYHKTOB KapThl KOHTPOJIS.



Kapra noonepanuoHHOro KOHTPOJIst
JJIS1 4IE€HOB KIOPH MO Po00TOTEXHHKe 9 Kiacc
Howmep yuactHuka

No Makc.| Kon-6o 6annos,
n/n Kpumepuu oyenuganusn oann | 6viIcmaeneHHbIX
Y1eHAMU HCIOPpU

1iCocraBiieHa KOPpEKTHAs CTPYKTYpHas cXxema 8

DIIEKTPUUYECKUX COEAMHEHUI poboTa Ha Oa3e
Arduino (B coorBerctBuu ¢ 'OCT 2.702-2011)

N

Po6oT ycremHo crapToBal (Bce TOUKU 2
BEPTUKAILHON MPOEKIMH poOOTa TOKUHYIIN
BOHY CTapTa U NEPEeMECTHIIUCH 3a
MEepICHINKYJISIPHBIA YEPHBIH OTPE30K)

3[Po0oT ycremHo (GUHUIIKMPOBAI MOCTE MOJTHOTO | 3
BHITTOTHEHUS 3a7aHus (J1I000M TOUKOM
BEPTUKAIBHON MPOEKIMH pOOOT OKa3aJIcs HaJl
BOHOU (PUHUIIIA — TOJIHOCTBIO 3aKOHYHB
(DMHUTIHBINA KPYT), B XOJIC IBUKCHUS HE
NoKuaast JMHHIO OoJiee, 4YeM Ha 3 CeKyHbI.

4IPo60T aBTOMaTUYECKH OCTaHOBMIICS IOCJIC 3
MepHeHINKYISPHOU TUHUK (PUHHUIIIA TTOCTIe
[T0JIHOTO BBLIMTOJIHEHHUS 3aJaHus - 000
TOYKON BEPTUKATBHON MPOCKIIUU POOOT
HAXOIHUTCS MOCIe JIMHUU (uHUIIa (Tocie
npoesna 2 win 3 KPyroB B 3aBUCUMOCTH OT
BApUAHTA UCIOJIb3YEMOMW TPACCHI

5B kojie mporpamMmbl UCTIOIB3YIOTCS IIUKITHI, 3
BETBJICHUS, PETYIISITOPHI

6duraemMocTh K01 (HATMIMEe KOMMEHTAPHEB, 5
nH(pOpMaTHBHBIE UMEHA IIEPEMEHHBIX,
BBIJICIICHUE OTCTYIaMH IIUKJIOB | T. I1.)

\l

171 ynpaBieHus: poOOTOM B IIporpamme 7
3a/1eCTBOBAHBI 00a JaTYNKA, TIPUMEHEHO
AHAJIOTOBOE (HE pesieiiHoe) YIpaBICHUE

8l0OTcyTcTBHE TPYOBIX OMTMOOK B KOHCTPYKITHH 4
poOoTa (He3aKpernaEHHbIE U TI0XO
BaKpEIUIEHHBIE YacTH, TPOBO/] KacaeTcs Kojieca
WUTH 110712, ITWHBI COMTPUKACAIOTCS C IeTaIsIMU
[11acCy U T.1.)

HUroro: 35

IIpeacenarenn:

YseHbl KIOpU:































































