PexoMeHaauMu OpraHu3aTopaM permoHaJIbLHOIO 3Tana
Bcepoccuiickoii o1uMnuaabl NIKOJILHUKOB 10 TexHoJoruu 2021/2022 rona
PoGoToTexnuka, 11 kiaccol

Hapuranmst po60TOB 1 niepemenieHue 00beKTOB

MarepuanbHO-TeXHHYeCKOe o0ecneyeHue

AJIA MPAKTHYIECKOI'0 3aIaHUA

MarepuaJbi:
e MakeTHass miata He MeHee 170 Toyek (Iulata MPOTOTUIMPOBAHMS), WM ApPIyHHO
COBMECTHUMas IJ1aTa pacIlupeHust (LML) JUIsl TOAKJIIOUEHUs JaTYNKOB U CEPBOIPUBO/A;
e perynmupyemblii ctabunu3aTop nutanus (Ha ocHoBe yuna GS2678 wiu aHaior),
e mraccu s pobora B coope (DFRobot 2WD miniQ miaun Amperka miniQ, uau aHaior),
BKJIIOUAIOIIEE
°  KpYIIYIO WIH NPSMOYTOJbHYIO IIIATGOPMy TuaMeTpoM (IMpUHON) He MeHee 122 MM
u He Ooisiee 180 MM ¢ OTBEPCTHAMHU 7Sl KPETIIEHUS] KOMIIOHEHTOB;
°  J1Ba KOJUIEKTOPHBIX ABUTaTeNs ¢ peaykropamu 100:1 1 mpumassHHBIMU TPOBOJAMU;
°  JBa KOMIUIEKTa KPETJIEHUH ISl ABUTaTeNel ¢ Kpernesxom M2;
o 5Ba Kojeca 42x19 Mmm;
°  JIBE IIAPOBBIX OMOPHI;
o gouTposuiep Arduino UNO wuu anasor;
o mpaiBep nBuraresnei (Ha ocHoBe ynna L298D wnm anaior);
e uH@pakpacHslii ganpHoMep (10-80 cm) Sharp GP2YO0A21 wiu ananor;
® [1aCCHBHOE KpEeIIEHUE /s 1aJbHOMEpa;
e JIBa aHAJIOTOBBIX JIaTUYMKA OTPAKEHHsI HA OCHOBE (POTOTPAH3UCTOPHOM onToNaps! (1aTUUK
JIUHUN);
® CepBO/IBUTATE]h C KOHCTPYKTUBHBIMH DJEMEHTAMH Il KPEIUICHUS W TMOCTPOSHHS
MaHHITYJISITOPA JUIS «CTATKHBAHHU» OOBEKTOB;
CKOOBI U KPOHIITEHHBI TS KPEIUIEHUs! TaTYNKOB,;
BUHTHEI M3;
raiiku M3;
maiiobI 3 MM;
CTOMKH /IS TIJIAT IECTUTPAHHBIE;
NpYXKUHHbIE MAaH0bI 3 MM;
COEIMHUTEIIbHbIE POBO/IA;
Ka0eNbHbIE CTSKKU (ITaCTUKOBBIE XOMYThI) 2,5x150 mm;
3 akkyMmynaTropHble OaTtapen Tunopasmepa «KpoHa» ¢ 3apsIHbIM  yCTpOMCTBOM
(BO3MOXHO HCIOJB30BaHUE OJHOPA30BBIX OaTapelt eMkocThio He MeHee S00MAY);
JIOITyCKAeTCs 3aMeHa Ha 4 akKyMyJIsaTOpHBIX Oatapen 3.7B tunopaszmepa «18650»;
e xabens ¢ pazpemoM st AKD tumna «Kponay nnum 6atapelHbiii 0JIOK 1MOJ] 2 aKKyMYJISITOpa
«18650», coemMHEHHBIX TIOCIIEIOBATEIBHO, C Pa3beMOM ISl MOAKIIoueHus K Arduino;
®  BEIKJIIOYATEIIb,
e kabems USB.

HNHcTpyMeHTBI, MeTOIHYECKHE TOCOOHS H Tpoyee:
® TICPCOHAJBHBIH KOMIBIOTEp WIH HOYTOYK C MPEIYCTaHOBJICHHBIM MPOTrPAMMHBIM
obecrnieuerrem Arduino IDE mis nporpamMmmupoBaHus podoTa;
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e 2 KpecTOBbI€ OTBEPTKH, MOJXOSIINE MO MPEIOCTABICHHBIA KPETEK;
® TUIOCKas OTBEPTKA, MOIXOAIIAS IO KIEMMBbI MOYJIEH;
e OTBEPTKA C TOPIEBBIM KIIFOUOM, TOJIXOASIINUM IO MPEIOCTaBICHHBIM KPETEK;
® MaJICHBKHE IIOCKOTYOIIbI UJTU YTKOHOCHI,
e OOKOpe3Hl;
e 1u(dPOBOI MYIBLTUMETD;
e pacrmedaTaHHas TEXHUYECKas JTOKYMEHTAIHS Ha TUIATHI PACIIMPEHUS U TaTYUKY;
® 3apsAHOC YCTPOWCTBO [UIsl akKyMmynstopoB Tuma «KpoHa» (BO3MOXHO, OJHO Ha
HECKOJIBKO pabouyux MecT, u3 pacuéra, 4ToObl BCE YYACTHUKH MOTJH 3apspKaTh IO
OJIHOMY aKKyMYJISITOPY OJJHOBPEMEHHO); WJIA 3apsTHOE YCTPONCTBO VISl aKKYMYJISITOPOB
tuna 18650.
IlpumMeyaHue: COCIMHUTEIBHBIE TPOBOJA, BUHTHI, TalKH, MPYXHWHHBIC MIAHOBI, CTOWKH s
iat, KaOeabHBIE CTSKKH, a TAaKKe CKOOBI M KPOHIITCHHBI JOJDKHBI OBITh MPEIOCTaBICHBI B
M30BITOYHOM KOJM4ecTBe. VX pa3Mephl TOJKHBI 00€CIIeYnBaTh COBMECTHMOCTD JIPYT C IPYTrOM
U ¢ macch Uil poboTa. AKKyMYJSTOPHBIE Oaraped JOJDKHBI OBITh HOBBIMH W ITOJIHOCTHIO
3apsHKEHHBIMU.

CopeBHOBaTE/IbHBII MOJTUTOH
® OJMH COPEBHOBATENIbHbBIN MOJUTOH HA Kaxkble 10 pabouux Mecr:
o pacmeyataHHbli B THIIOrpaduu smrtoii 6annep 1200 x 2500 mwm;
o 9 amromuHueBbix 6aHok 0,33 71, OKJIeeHHBIX Oenoi Oymaroii,
o 6 mmmmHApoB BbicoTod 120 £ 10 MM um amamerpom 60 £ 5 MM (MOryT OBITH
U3rOTOBJICHBI U3 JIEPEBa, IIACTUKA U JIp. MAaTepHAaJIOB);
o 2 NepeBsIHHbIC PEUKH MPUMEPHBIM cedeHueM 15 x 15 mm mmmHon 1500 + 50 mv;
°  JIByXCTOPOHHHI CKOTH.

O01mume TpedoBaHUS

1. Opranu3zaTopsl NPaKTHYECKOTO Typa MPEAOCTABIAIOT Maccu poOoTa B COOpaHHOM BHUJIE.
Bce ocranbHble yacTu poOOTa TOJKHBI HAXOJIUTHCS B pa300paHHOM COCTOSIHMM (Bce JeTallu
otnensHo). Ilpu cbopke poOoTa Henb3sl MOJIB30BATHCS HUKAKUMHU HMHCTPYKLUSAMHU (B YCTHOM,
NUCbMEHHOM (opMe, B BHUJE WUIIOCTPAllMi WM B AJIEKTPOHHOM BHUJE), 32 HCKIIOUYEHUEM
JIOKYMEHTAIlM1 Ha KOMIIOHEHTHI, BBIJAaHHOW OpraHU3aTOpaMH OJIMMITHA/bL.

2. B KOHCTpyKIIMM poOOTa JIOMYCKAeTCs HMCIOIh30BAHME TOJNBKO TEX JETallieil W y3IIOB,
KOTOpPBIE BBIIAHBI OPTaHU3aTOPAMH.

3. Bce anemeHTHl po0oTa, BKIIIOYasi KOHTPOJUIEP, CUCTEMY THTaHUS, JOJDKHBI HAXOJUTHCS
Ha pobore.

4. PoboTr nomxeH ObITh aBTOHOMHBIM, T.€. HE JIOIYCKAeTCs TUCTAHIIMOHHOE YIpaBJIEHUE
poboToMm.

5. Ilpu 3aueTHOM cTapTe poOOT JOJKEH OBITH BKJIIOUEH BPYUHYIO 110 KOMaH/I€ WIEHA KIOpH,
nocje yero B paboTy poOoTa Hesb3sl BMEINBaThCs. Eciy yuacTHUK MPUKOCHYJICS K poOOTY MITH
MOJIMTOHY BO BpeMs 3ae3/ia, MOMbITKAa HEMEIJIEHHO OCTAHABIMBAETCS U MPOU3BOIUTCS MOACUET
HaOpaHHBIX OaIoB.

6. 3aueTHBId 3ae3q JUITMTCT MakcuMyMm 120 cekyHpA, Tocie d9ero, eciii poOOT emie He
OCTAQHOBMJICS, OH JIOJDKEH OBITh OCTAaHOBJEH BPYYHYIO 10 KOMaHIE dWIeHa KIOpH,
3a(pUKCUPOBAHO €TO MECTOIOIOKEHHE.

7. B TomM ciydae, ecid poOOT MOJHOCTHIO BbIEXal 3a MpeAeibl IOJIMTOHA, 3ae3[
MPEKpPAIAETCsl, TPOU3BOIUTCS MOJCUET OAIOB.

8. KonuuecTBO MpOOHBIX CTAPTOB HE OTPAHUYEHO.



IMopsinok npoBeaeHust

KaxxnoMy y4acTHHKY JOJDKHO OBITH JaHO JBe mHombITKU. [lepBas mombiTka — uepe3 120
MUHYT I10CJI€ HayaJla BBIIIOJIHEHUS 3a/laHus, BTOpas — yepe3 45 MUHYT 110C/ie OKOHYAHUS NepBOH
nonbITk. [lepen MOmbITKONW Bce yYaCTHUKM CHAIOT POOOTOB CyIbsAM U 3a0HparoT 0OpaTHO
TOJILKO I10CJIE 3aBEpPUICHUs BCEX 3a€3/10B MOMBITKU. YYAaCTHUK MOXKET OTKA3aThCs OT IOIBITKH,
HO poboTa caaet B I0OOM citydae. B 3auer uaer pe3ynbraT Jydiieil MONbITKH.

PexomeHaannu no oneHKe NPUHUUINHAIBHON CXeMbI

CxeMy MOXHO CUHTATh BBIIIOJTHEHHOM, €CIIH COOJIIOCHBI CIICTYIOIIIE YCIOBHSL:

® CXEMa COOTBETCTBYET YCTPOWCTBY y4acTHHKA (BCE JIMHUHM B3aHMMOCBSI3U YKa3aHbI BEPHO,
OYEBH/IHBI MTOJIKIIOYECHHUS BCEX KOMIIOHEHTOB CXEMbI, COOPAHHBIX YYaCTHHKOM);

®  JICIIOJIb30BaHBI BEPHBIC YCIOBHBIE Tpaduueckue 0003HAYECHUS 3JIEMEHTOB (CM. TabmuIy 1
Y TIPUMEDP CXEMBI);

® JIMHUHW B3aWMOCBSI3U U MX MTOBOPOTHI BBITIOJIHEHBI TOPU30HTAIBHO, BEPTHKAIBLHO HITH TIOA
yriaoM KpaTHbIM 45°. [lepeceuenus TMHUNA B3aUMOCBSI3U CTPOro noj yriom 90°

®  y3JIBl, COCAMHSIOMUE OoJIee TPEX MPOBOIHUKOB, 0003HAYECHBI TOYKOH;

® TIOANMCAHBI HO3UIOHHBIE 0003HAUYEHHS DJIEMEHTOB Ha CXEME;

e yKa3aHbl KOHTAKThl Pa3bEéMOB (YHKIIMOHAIBHBIX OJIOKOB (KOHTposuiep Arduino, cxema
yIIpaBJIEHUSI MOTOPAMH U T. 11.), K KOTOPBIM OCYIIECTBJICHO MOAKIIOUCHHE.

OnuH 6aJ11 MOKHO CHHU3HUTD, €CJIN:
e JIONyIICHA OJIHA OIIMOKA B IMOAKIIIOYCHHUH JIMHUH B3aMMOCBSI3U (BCE OCTAILHOE BEPHO);
e CXeMa HapHCcOBaHAa HEOPEKHO, HE COOJIOACHBI YIJIbl JIMHUI B3aMMOCBSI3H, SJICMEHTHI HE
HUMEIOT TO3UIIMOHHBIX 0003HAYCHHUI, HO BCE MOIKIIOYCHHSI BEPHBI,

e QosbIIMHCTBO Hcnonb3oBaHHbIX YI'O He coorBercTBYIOT ['OCT, HO BCe moamnucH BEpHbI
U CX€Ma YHuTaeMa.

Ecnu napymenunii 6omb1ie, 3aJjaHie BO3MOXHO OLIEHUTDH B HOJIb OaJljIoB.

KiroueBbIM q)aKTOPOM AJI OLCHUBAHUA ABJIAIOTCA IIPAaBHUJIBHO OTpa)KéHHI)IG Ha CXEMC
MNOAKIHOYCHHUA 3SJICKTPHUYCCKUX COC,Z[I/IHCHI/Iﬁ po60Ta, MMPOU3BCACHHBIC YYACTHUKOM BO BpEM:A
BBITIOJTHEHHA OCHOBHOI'O 3alaHHA.

Pamka 1 ocHOBHas HaANIUCh HE OTHOCATCS K KPUTCPHUAM OLICHHUBAHUA CXCEMBI.



Tadoauna Nel. YI'O HekoTOpbIX KOMIIOHEHTOB B cooTBeTcTBUM ¢ ECK/I.
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IIpuMep BBINOJHEHHSA CXeMBbI 3JIeKTPHYECKOH NPUHIMITHAJILHOMH J3

mgg

wng +

——

w37

44

~

W

——

waf]

44

W

——

waf7

44

BIHIXDOWOOWSGI MAkWog 7y 1Y

L

mag

g5

yoHzn)

wHoy

quaf

X

44

mag

g5

66l ]

5y | M myY | 5%
| | w9+ g+ | ¢
——|  ap W3y | —<—

24 44

g La

L 9
9 5q 44 £
g 70 14 14

—>>—|  waf] uaf] | —«—

IX EX IX
14 £ ON ouinpdy - £y

VoK)

wHoy

uaf

IX

4




