IIpakTHyeckoe 3aaHue

MJIS MPOBEACHUSA 3AKJIIOYUTECJIBHOI0 3Tamna

Bcepoccuiickoii 0JiMMIUAa bl IKOJILHUKOB M0 TPyAy (TexHosorun) 2024 / 2025 roxa

Po6oToTexnnka, 9 kiiacc

Hapuranust po60TOB 1 niepemMeInieHrne 00bEeKTOB

MarepuasibHoe o0ecnieyeHue

Arduino coBmecTrMasi miata paciMperus (MIHI) U TOAKIIOYCHUS 1
JaTYNKOB M CEpPBONPUBO/IA, MaKeTHas 1u1ata He MeHee 170 Touek (miata
MIPOTOTUTIUPOBAHUS)

[MTaccu mist poboTta B cO0Ope, BKIHOYAIOIIEE: 1

e mIaTdopMy NPOU3BOIBHON (HOPMBI C OTBEPCTUAMHU JIJISI KPEIUICHUS
KOMIIOHEHTOB BEPTHUKAJIbHAsI MPOEKIUs, KOTOPOU HE BBIXOAMT 3a
Mpeebl OKPYKHOCTU AuaMeTpoM A0 250 MM, HO HE MeHee 122 Mm;

e JBa KOJUJICKTOPHBIX JJIEKTPOABHUraTeNsi C METaUTHYECKUMHU
peayKTOpaMy, TMPUIMASHHBIMA TPOBOJAMU U  CIEAYIOUIUMHU
XapaKTepUCTHKAMHU:
® MaKCHMAaJbHBIA TOK (TOK OCTAHOBKH) HE MPEBBIILIACT 2A;
® HOMHUHAJIbHOE HampsikeHue ot 6 1o 12 B;
=  KpyTAmmMid MOMEHT oOecrieunBaeT crapT ruiargopmel Ha 30%

MOIIHOCTH;

= JMaMeTp MOTOPOB OT 12 110 25 mm;

* MakcuMajbHas YIJIOBas CKOPOCTh Ha Baly oOecredyuBaeT
IBUKEeHHE TUIaTGopMbl co ckopocTthio ot 0,4 mo 0,85 wm/c,
UCXOJs U3 AMaMeTpa KoJéc;

"  ONIMOHAJIbHO HAJIMYME UHKPEMEHTAIBHOIO DHKOJIEPA;

e J1Ba KOMIUIEKTA KPEIUICHUH JJIsl IBUTATENEH;

e j1Ba KoJsieca quaMeTpom ot 42 1o 100 mwm;

e JIBE IIApOBbBIE, WJIK POJIUKOBBIE OTOPHI;

e konTtposuiep Arduino UNO wunu aHajor;

e jpaiiBep aBurateneil (Ha ocHoBe Mukpocxembl L298D unu ananor)
v g gaa Arduino Uno Ha UX OCHOBE;

e JiepKaTesy IS ABYX UM TpEX Li-ion akKyMysIsTOPOB TUIIOpa3Mepa
«18650» wumu  «14500» (B 3aBUCUMOCTH OT HOMHUHAJIBHOTO
HaNpPsDKEHUS AJIEKTpOIBUraTesel);

® pEryJupyeMblii  CTa0WIM3aTop  HampsbkeHus  (Ha  OCHOBE
mukpocxembl  GS2678 wm  XL4015 wim wux aHanoros,
o0ecneunBarOIIUK TOK JIO0CTaTOYHbIN JJIs1 BCEX MOTpeOuTeNnel;

® BBIKJIIOYATENb, PA3pBIBAIONIMN II€Mh OT JJIEMEHTOB MHUTAHUS K
cTabunmzatopy
B kauecmse naamgopmel He paspewiaemcs UCNONb308AMDb

KOHCMPYKMOP € pa3bemMamil 05 00HO3ZHAYHO20 NOOKIOYEeHUS MOMOPO8

u ceucopos. Pexomenoyemvie pazvemvl Ol INEKMPUUECKUX

coedunenuti — mun BLS

KommiekT w3 nByx wmm Tpéx Li-ion akkyMymnsiTOpoB THIIOpazMepa 1

«18650» nmn «14500%». AxkymynsaTopHble OaTaped JOJKHBI OBITh
HOBBIMHU U TIOJTHOCTBIO 3apsyKEHHBIMU

+1 3amacHoM
KOMIUJIEKT Ha KaXKJIbIX
JIBYX YYaCTHUKOB

Wndpakpacusiii gansHomep (10-80 cm) Sharp GP2Y0A21 unu ananor

1

1




YbTpazBykoBoii natunk paccrossaust HC-SR04 vnm ananor 1
[TaccuBHOE KperieHue Ui JaJlbHOMEpa 2
AHaJoroBblil JaTYMK OTPAKEHUSI HA OCHOBE ONTONAPHI (JaTUYUK JTMHUH) 2
CepBoaBuraTenb ¢ KOHCTPYKTUBHBIMHU 3JIEMEHTAMH JUIsl KPEIUICHUs U 2
IIOCTPOEHHMSI MAHUITYJISITOpPA
Caeronuon 3
TakToBasi KHOIIKA 2
Pesucropsr 2200Mm, 10 KOM 10 3 IIT. KaX/10T0
HOMHUHAJIA
[IpoBosa nepeMbIUKH AJI1 MAKETHOM IIATHI Habop

CkoObI 1 KpOHIHTGfIHBI JJI KPCIIJICHH A JaTYHMKOB

B H30BITOYHOM KOJI-BE

Bunater M3 B U30BITOYHOM KOJI-BE
T"atixu M3 B N30BITOYHOM KOJI-BE
Iaii6s1 3 MM B U30BITOYHOM KOJI-BE

[11aii0b1 py>XKUHHBIE 3 MM

B U30BITOYHOM KOJI-BE

CTOMKHY 7151 TIJIAT MIECTUTPaAHHbIE

B H30BITOYHOM KOJI-BE

CoenuHuTeabHBIC POBOIA

B U30BITOYHOM KOJI-BE

KabenbHble CTSHKKH (T1aCTUKOBBIE XOMYTHI) 2,5%150 MM

B H30BITOYHOM KOJI-BE

HNHcTpyMeHTHI M Ipoyee

KommbroTep ¢ ycraHOBJIeHHOH cpemoit paspaborku Arduino IDE. B 1
KayecTBE Cpeapl pa3padOTKHU JOMYCKAETCS HMCIOIb30BAHUE TOJIBKO

Arduino IDE Bepcum 1.8.x mimm 2.Xx.X 0€3 JOMOJHUTEIBHBIX
YCTaHOBJICHHBIX OMOJIMOTEK

Ka6ens USB 1
KpecToBble OTBEPTKH, MOIXOSIINE OJT TPEJOCTABICHHBIA Kpenéx 2
[Inockas 0TBEPTKA, NOAXOASINIAS IO KIIEMMbI MOAYJIEN 1
OTBEpTKA C TOPLEBBIM KIIOYOM, MOIXOISIIUM O] MPEAOCTaBICHHBIN 1
KpEenex

MaJieHbKHE MITOCKOTYOIbI UM YTKOHOCHI 1
Bboxopessl 1
[{udpoBoii MyIbTUMETP 1
Pacnieyarannas TexHu4eckas JOKYMEHTAIUsl HA TUIAThl PACIIUPEHUS U 1
JTATIYUKH

3apsiHOE yCTPOUCTBO Aiisl akKKyMyJraTopoB tuna 18650 nnu 14500 1
Jluct Oymaru ¢opmata A3 ¢ HameyaTaHHOM pPAMKOW uepTexka u 1

ocHOBHOH Haamuceio B coorBercTBuM ¢ I'OCT 2.104-2006, BHyTpH
pPaMKHM 1e4aTh TOHKOW Pa3METKH B KIETKY S MM

CopesHoBarenbHbli moaurod 1500%2400 MM ¢ kanuOpoBOYHOK

nosiockoit 300x2100 MM (711 HApe3KU Ha KBAJPaThl).

e [leyarp B TUHOrpaduu Ha JUTOM MATOBOM OaHHEpPE IUIOTHOCTHIO
510 r/m>. PexomenmoBan Oannep FX FLEX Frontlit, mutoi,
MaToBBIH, 510 r/M? WK aHAJIOT.

e KamuOpoBounsni ¢(parment Oannepa 300x300 MM c uepHOI
pa3MeTKoi Ha 6eJI0M I10JIe aHATIOTUYHOM pa3MeTKe MOJIUIoHa, 7 MIT.

JlomoTHUTEIbHBIE JIEMEHTBI

e KyOuku ¢ pedpom okoio 40 mm, 15 miT. Ha MoJIMToH (8 Ha OJUTOHE,
1o | y KaKJ0ro y4acTHHUKA)

1 Ha xkaxaple 7 MECT




3aganue

YyacTHUKY HE00X0IMMO cOOpaTh poOOTa, COCTABUTH €T0 AJIEKTPUUECKYIO0 CTPYKTYpHYIO cxeMy O1,
HamucaTh M OTJIAUTH TIporpamMmy, obOecrednBaronlyro (GpyHKIMOHAT PoOOTa B COOTBETCTBUU C
3a/la4yaMH.

1.

3anauu quis podora
Hayunate nBHXEHHME B 30HE CTapTa.
JlBurarbcs 1O JMHMM C NMEPEKPECTKAMU U IEepeMelaTh 3€JIEHbIE KyObl, pacloIOKEHHbIE
HaIpOTHUB CUHMX, B SYEHKHU KOpPOOa B cepeluHe MOJIUTOHA.
CuHue KyObl He JOJIKHBI IIOKMJIATh KBaJIPATHBIE 30HBI.
3enéHble KyObl, HE paclOJIO)KEHHbIE HANpPOTUB CHHUX KyOOB, HE JOJDKHBI MOKHIATh
KBaJPaTHBIC 30HBI.
JlocTaBuB 3eneHbIe KyOBl B KOpoO, poOOT nepemMeniaeTcs B 30Hy CTapTa U OCTaHABIMBAETCS.

IIpumeyanus
Pa3meprsl pobota Ha crapre He noikHBI npeBbimaTh 300x300x300 MM, B mpornecce
BBINOJIHEHUS 3a/1aHUs pa3Mepbl poO0Ta MOTYT YBEJIMUUTHCS.
Ilepen crapTom poboTa He 10MycKaeTcsl BBOJ B KOHTPOJUIEP AAHHBIX O PACIIOI0KEHUH KyOOB.
Ky0 cumraercst pasMenieHHbIM B KBaJpaTHOW 30HE, €CIH JIF00asi 9acTh €ro BEPTHUKAIBHOM
MIPOEKIIUHM HAXOAUTCS HaJl 3TON 30HOM.
Sueiikoil kopoOa cuMTaeTCsl OrpakKACHHAs CTEHKAMH BHYTPEHHsSA MPSAMOYTOJIbHAS 30HA C
MPUJIETAIOMIMMU K HeW JUTMHHBIMHU BHEIITHUMHU CTEHKaMHU.
Ky0 cumraercsi pacrmonoXeHHBIM B siueiike KOpoOa, eci OH HEKOTOPOW YacThIO0 CBOECH
BEPTUKAJIBHON NMPOEKLUU HAXOAUTCS HaJ MPSIMOYTOJIbHON 30HON TaHHOM SYEHKHU ¢ y4eToM
MPUJICTAIOMINX JITMHHBIX BHEIIHUX CTEHOK 32 HCKIIOYCHHEM KOPOTKMX CTEHOK U X
npoposnkenuii (puc. 3 ciesa).
Ecnu HekoTopas TOuka BEpTHKAIBHOW MPOEKIUH KyOa HaxOJUTCA HajJ KOPOTKOM GOKOBOM
WIA BHYTPEHHEH CTEHKOH C WX MPOJODKEHUSMH Ha BHEIIHUE CTEHKH, OH HE CUHTACTCS
PACIOJIOKEHHBIM B KaKoii-noo siueiike (puc. 3 crpasa).
CrapTroBoe pacnonoxeHue KyooB onpeensercs ;xpeduem.
HTorooe pacroiokeHre KyOoB OIpeesieTcsl B KOHIIE MOTMbBITKH.
Po0oT cunTaercss HaXOAAIMMMCS B 30HE CTapTa, €CJIM OH CBOEH BEPTHKAJIBLHOW MpOEKIUeH
MOJTHOCTBIO HAXOJUTCS BHYTPU 30HBI.

TpedoBanus K NOJIUIOHY
[Tonmuronom siBrsieTcst nutasi OaHHEpHas TKaHb C HAHECEHHOW TUIOTPaCKUM METOIOM

pa3MCTKOﬁ, Ha I_ICHTpaJIBHOI\/'I ocHn KOTOpOﬁ PacIiOJIOKEH K0p06 C MIATBIO SYEHKaMU.

2.
3.

[Mupuna muanit 30 MM.
Ha T-o0pa3HbIXx mnepekpécTkax B BEpXHEH M HIKHEH YacTH MOJMIOHA PACIOJI0XKEHBI

kBazpaTHble 30HbI 100x100 MMm.

4.
S.
6.
7.
8.

3oHol crapTa/unuia sisercs kBaapat 300x300 MM, ouepueHHBIH JKeNTOM JTUHUEH.
Pasmep Gannepa 2400x1500 mm (+5%).

Cropona ky0a 40+3 mMm.

Bcero Ha monuroHe 8 KyGoB: 5 3eeHBIX U 3 CHHUX'.
Bricota kopo6a 50+5 mm, mupuHa kopoba 110+5 mm, amuHa kopoba 1520+10 MM, TonmHa

CcTeHOK 20+2 MM.

9.

PCKOMCHﬂyeMBIﬁ BHEIIHMI BUJ IOJIUTOHA MMPUBCJACH Ha PUCYHKC 1.

1 HBeTa Ky60B MOryT OBITH JAPYTUMH B 3aBUCUMOCTH OT BO3MO>KHOCTEH OpraHmn3aTopoB, HO JOJIKHBI OTJINYATBCA APYT
oT nmpyra. Becero nBeToB ky00B Ha TOJUTOHE JTOJDKHO OBITH JBA.

3
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Puc. 2. HpI/IMep MMPaBUJILHOT'O BBITIOJIHCHUA 3alaHUA
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Puc. 3. Ilpumep BepHOTO (CIIeBa) B HEBEPHOTO (CIIpaBa) UTOTOBOTO PACIIOIOKEHUS KyOOB



Oo01mue TpedoBaHUS

e OpranuzaTopsl IPaKTUYECKOTO Typa MPEeIOCTaBISIOT accu poboTa B coOpaHHOM Buje. Bee
OCTaJIbHBIE YacTH POOOTA JOJDKHBI HAXOAUTHCS B Pa300paHHOM COCTOSIHUU (BCE JI€Talld OTIEIBHO).
[Tpu cOopke poOoTa HENb3s TOJB30BATHCS HUKAKUMH HHCTPYKIMSAMH (B YCTHOH, MHUCHMEHHOM
dbopMe, B BUJAC WILIIOCTPALMNA WX B DJIEKTPOHHOM BHJIE), 332 HUCKIIOUECHUEM JOKYMEHTAIlMH Ha
KOMITOHEHTBHI, BEIJAHHOW OPraHn3aTOpaMy OJIMMITHA/IBL.

¢ B xoHCTpyKINHU pobOTa I0ITyCKAETCs HCIOIb30BAaHNE TOIBKO TEX JIeTajleld, KOTOPhIE BBIIAHbI
OpraHu3aTOPaMHU.

e Bce sneMeHTHI p060Ta, BKJIIO4asA KOHTPOJUICP, CUCTCMY IMUTAHUA, NOJIKHBI HAXOAUTHCA Ha
poborte.

e Pobor momkeH OBITH ABTOHOMHBIM, T.€. HE JOIYCKAaeTCs IAMCTAHLIMOHHOE YIPaBJICHUE
poboToM.

e [lepen 3aueTHBIM 3a€370M YYAaCTHUK MOJKET IONPABUTH KYOMKH B CTapTOBBIX KBajapaTax,
MIOCJIE YETO WICH KIOPH MOYKET BHECTH OKOHYATEIIbHBIEC MOMPABKU.

e [Ipu 3ageTHOM crapTe poOOT IODKEH OBITh BKJIIOYEH BPYYHYIO IO KOMaH/E WiIEHA JKIOPH,
mocje 4ero B paboty poOoTa Henb3s BMEUIMBATHCA. ECIIM ydaCTHUK NMPUKOCHYJCS K POOOTY HITH
MOJIMTOHY BO BpeMsl 3a€3/1a, 10 PEIICHHIO )KIOPH PE3YJIbTAT MONBITKH MOXKET ObITh aHHYJIMPOBAH.

e 3aueTHBId 3ae3q UTCA MakcuMyM 180 cekyHAa, mocie dero, ecim poOOT eme He
OCTaHOBMJICS, OH JIOJDKEH OBITh OCTAHOBJICH BPYUYHYIO 10 KOMaH/Ie WieHA )KIOPH, 3a(UKCUPOBAHO €ro
MECTOTIOJI0KEHUE U MTPOU3BE/ICH MOJICUET OaioB.

e B TOoM ciyyae, eciii poOOT MOJHOCTBIO BBIEXAJ 32 MPEJIEbl MOJIUTOHA, 3a€3]1 IPEeKpaIaeTcs,
IIPOM3BOAUTCS MOJICYET OAIIIOB.

e KonndecTBO MpOOHBIX CTApPTOB HE OTPAHUYCHO.

e B cimyyae BbIXO@ M3 CTpOsi OOOpYIOBaHHsS HE MO BHHE YYaCTHUKA BPEMs IOJITOTOBKU
YY4aCTHUKA MPUOCTAHABIMBAETCS O MOMEHTA 3aMEHbI 000pYI0BaHMS Ha pab0OTOCIIOCOOHOE.

IMopsiaok npoBenenust

KaxxnoMmy ydacTHUKY JOJIKHO OBITH JJaHO /1BE€ NOMBITKU. [lepBas momnbiTka HaUMHAETCS Yyepe3
120 MuHYT mocJie Hayana BBIMOJIHEHUS 3a/1aHus 0e3 yueTa BPEMEHM MPOBETPUBAHUS MOMEIIEHHS,
BTOpasg — 4yepe3 60 MHUHYT IOC/ie OKOHYAaHMs NEpBOM IMOMBITKM BCeMHM ydacTHUKamu. Ilepen
MOTIBITKON BCE YYaCTHHUKH CAIOT pOOOTOB CyAbSIM U 3a0MparoT 0OpaTHO TOJIBKO MOCTE 3aBEpIIEHUS
BCEX 3a€3/I0B MOMBITKU. YUYAaCTHUK MOXKET OTKAa3aTbCsi OT MOIBITKH, HO poOOTa chaer B JitoOOM
ciyyae. Ilocie kaxaod caauum BceX poOOTOB B KapaHTHH CYAbSMHU BBITSATHUBAETCA JKpeOUil C
pacrnojokeHueM OOBEKTOB OJUH pa3 s BCEX YYaCTHUKOB MOMNBITKM. Ha BTOpoil mombiTke
MCIOJIb30BaHHBIN Ha MEPBOI MOMBITKE KpeOUil yransercs.

B npornecce BbINOIHEHMS TONBITKA YYaCTHUKY pa3pelleH OJIMH nepe3anyck He no3anee 30 ¢
1ocje Hayalsla BBIMOJIHEHUS MOMBITKH. B 3TOM citydae HaOpaHHbIe 06auibl IEPBOTO 3aMycKa JaHHON
IIONBITKM HE yuuThIBaroTcs. [Ipym mepesamycke y4acTHMK MOXKET IIONPaBUTh KOHCTPYKLHUIO H
AJIEKTPUUYECKUE COETUHEHUsI poO0Ta, MOMEHATh OaTtapeiiku, Ha 4To naercs 1 MmuHyTa. Mcnonabs3oBarh
KOMIIBIOTED HeNb3d. Bce dIeMeHTsl Ha 1mojie mepes NMepe3alyCKOM pacCTaBIsSIOTCS HA UCXOIHBIE
MTO3ULIUH.

B 3auer mper pe3ynprar Jydmied IONBITKH, PE3YJIbTAThl BHOCATCS B IMPOTOKOJN Cpa3zy H
cooOmrarorcss yyacTHUKY. [Iporpammbl, cxembl M pOOOTHI CHAIOTCS YYAaCTHHKAMHU SKIOPH TIOCIHE
3aBEPIICHHUs] BCEX MOMBITOK. OILlEHMBaHWE KOPPEKTHOCTH IPOTPaMM, CXE€M M KOHCTPYKLIHU
MIPOU3BOIUTCS JKIOpH 0€3 yuacTHUKOB. KakapIil uac mpou3BoauTcs nepepsiB Ha 10 MUHYT C BBIXOJIOM
y4aluxcs U MPOBETPUBAHMEM IOMENIEHUs. BpeMs mepeppiBa HE BXOIWT BO BpeMs MOJATOTOBKH
Y4aCTHHUKOB.



Homep yyacTHuKA:

Kapra xonTpoJs ais 9 kiaccoB

Ne
n/n

Kpumepuu oyenusanusn

Makc.
oann

Kon-60 6annos,
6bICIABICHHBIX
YjleHaAMU Hclopu

1 mo- | 2 mo-
IBITKA | IIBITKA

Jlyumas
TIOTIBITKA

Po0O0T MOTHOCTHIO BBIEXAJ CO CTapTa (8Ce MOUKU
8EPMUKAILHOU NPOEKYUU poOOMAa NOKUHYIU
Cmapmosyio 301y)

Po6oT 01HOKpaTHO TOMECTHII 3eJIEHBIN KYO,
PAacIoNIOKEHHBIN HAITPOTHB CUHETO Ky0a, B
COOTBETCTBYIONIYIO sIUEHKY KOpoOa. Ky6 pazmewen 6
AYeliKe Ha MOMEHM OKOHYAaHUs 3ae30a. B kajcooii
sAuelike Kopoba 3acHUmMvl8aemcst moJbKo 00UH KyO

6%3

Po6or nepemecTun cunuit KyO U3 30HbI U3HAYAIBHOIO
pa3sMeIeHUsl (Ha MOMEeHM OKOHYAHUSA 3ae30a)

-6x3*

PoGot nepemectuin 3en€HbIi KyO, HE HaXOSIIIUICS
HAIIPOTUB CUHETO Ky0a, U3 30Hbl N3HAYAILHOTO
pa3sMeICHUsI (Ha MOMEHM OKOHYAHUSA 3ae30a)

-6x2*

Po6oT BBIMOTHIIT IOTHBIA 003/ KOpoOa B TFOOOM
HaIpPaBJICHUH, BEPHYBIIKCH JIFO0O0H TOYKOM MPOSKITUH
B 30HY cTapra

Po6oT ocranoBmIICS B 30HE CTapTa, MOITyIUB
HEHYJICBbIC OaJUTBI 32 BBITIOJHEHUE 2-TO IMyHKTA WIH S5-
ro myHKTa (Xoms 661 00HO U3 8edywuUx Kolec poboma
KAcaemcst 30Hbl Cmapma)

CocraBneHa ayieKTpudeckas CTpyKTypHast cxema Ol
pobota Ha 6aze Arduino (6 coomeemcmeuu ¢ 'OCT
2.702-2011)

Kon nmporpamMMbl onTUMHU3HUPOBaH (6 Kode
UCNONL3VIOMCA YUKTLL, 6emenenus, pecyaamoput). Ko
B3aMMOCBSI3aH C 331aHUEM

Y BBITIOJTHSIET OCMBICTICHHBIE JICHCTBUSI.

[Tporpamma KomMnuaupyercsi 0e3 omndoK

UuraeMocTh KoJa (Hanuuue KoMMeHmapues K
OCHOBHBIM OJIOKAM KOO, UHGOpMAmUBHble UMEHA
NePeMenHbIX, 8blOCNeHUEe OMCIYRAMU YUKLO8 U M.O.)

10

OTtcyTcTBHE TPYOBIX OIIMOOK B KOHCTPYKIMHU poOoTa
(He3axpennennvie unu nIOX0 3aKpennieHHvle yacmu,
npo6o0 Kacaemcs Kojieca u noia, wuHbsl
CONPUKACAIOMCA ¢ OMANSAMU WACCU U .O.)

MakcuMajabHbIE 0aJ1JIbI:

35

Hroro:

*Q011ee KOJUYeCTBO 0AJIJIOB 3a BBITIOJIHCHHE 3adaHus (111.2-4) He MOKeT ObITh MeHbIIIe (.
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