HOMHUHAIIUA «POBOTOTEXHUKA»

IIpakTuyeckuit Typ
10-11 kaaccsl
Heo0xonumoe o0opynoBanue
* Arduino UNO wnmu anmamor — 1 mr. ¢ KommbpioTep ¢ YCTAaHOBJICHHOW Cpejoi
nporpammupoBanus Arduino IDE.
* Makernas mara (170 xoHTakTOB M Oonee) — 1 .
*  KonnektopHslii 25iekTpoaBUraTe s — 1 mT.
* JlpaiiBep aurarens (Ha ocHoBe unna L293D winu ananor) — 1 mr.
*  ®oropesucrop — | mr.
* KiemMma BUHTOBAs WM 32KUMHAs — | mT.
* KHomnka taktoBas — | mr.
* VHble KOMIOHEHTHI PU HEOOXOAUMOCTH (YHACTHUK MOXKET MCIOJIb30BaTh JOMOJHUTEIbHBIC
AIIEKTPOHHBIE KOMIIOHEHTHI TPU HEOOXOAUMOCTH).
Ilpakmuueckoe 3adanue Mmoxcem 0vimov evinoaneno 6 cumyaamope TinkerCad
https://www.tinkercad.com uim ¢ HCMoJIb30BaHHEM 3JIEKTPOHHBIX KOMIIOHEHTOB.
3ananue
Heobxonumo coOpaTh W 3amporpaMMHUpOBaTh  YCTPOMCTBO, yIpapisiomiee paboToi
3JEKTPOABUTATEINSE OECKOHTAKTHO.
* Ilpu nomomm «B3Maxa pyKW», KOTOPBIM JAETEKTUPYET (HOTOPE3UCTOp, 3aIlyCKaeTcs U
ocTaHaBnuBaetrcs jaBuratenb. OAMH  «B3Max» 3alMyCcKaeT JBUTATENb, CIECAYIOIHA —
OCTaHaBIIMBAET U TaK Jajiee.
* TakroBas KHOMKA 33Aa€T HAIIPABJICHUE BPAILCHUS ABUTATENS — OJIMHOYHOE HAXKATUE MEHSIET
HaIpaBJICHUE BPAIICHHUS.
* C nomotipto GoTOpEe3UCTOpa YIpaBisiOT CKOPOCTHIO BpAIlEHUsS ABUTATENS: IPU OTAAIICHUU
«pyku» OT (OTOpPE3UCTOpa [ABUTATENIb YCKOPSIETCS, MNpU NPUOTMKEHUU — 3aMEIJIsIeTCs.
[TpubnuxeHne u OTAANIEHUE CUUTACTCS OT MEPBOTO OOHAPYKEHUS «PYKU» MOTH30BATEINS.
CocTaBbTe NIPMHIUNUAIBHYIO 3JIEKTPUYECKYIO CXEMY, COOPAHHOI0 BaMH yCTpoOiicTBa.
«B3Max pykw» — 3TO U3MEHEHHE TMOoKazaHusi (OTOPE3UCTOpa MOJ BHEUIHUM BO3JIEUCTBHUEM
MPOJOIIKUTENILHOCTHIO MEHEee 2 CeKYHI.
MeToauka TeCTUPOBAHUSA YCTPOHCTBA
1. IMocrne 3amycka mporpaMMbl IPOU3BOAUTCS «B3Max PyKn». [Ipy MCIOIB30BAaHHH CHMYIIATOPA,
MOJI3YHOK, OMPEIETSIONINI OCBEIIEHHOCTh (DOTOPE3UCTOPA, CABUTAETCS B OJIHY CTOPOHY, 3aTEM B
00paTHO, UMUTHPYS KPAaTKOBPEMEHHOE U3MEHEHHE OCBEUIEHHOCTU. Pe3ynbTar ukcupyercs.
2. HaxxumaeTcst KHOIIKa CMEHBI HallpaBJIeH s BpalleHuss MOTopa. Pe3ynbTar puKCHpyeTcs.
3. [Moa3yHOK, OMPENeNsAIOUi  OCBEIEHHOCTS  (DOTOPE3MCTOPA, CMEMIAETCs, HMHUTHDPYS
npuOImKeHne pyku. MoTop A0HKEH U3MEHUTH CKOPOCTh. Pe3ynbrat ¢hukcupyercs.
4. OuenuBaercs nmporpamma, cxema (cm. Ilpunoskenue) u cOOpKa yCTpoiCTBa.
Ha BbImoOHEHHE NPaKTUYECKOTO 3aJaHMsl Y4YacTHUKY orBoautcs 120 muHyT. 3a 3TO Bpems
YYaCTHUKY MPEAOCTABISIOTCS 2 TOMBITKA. YYalIuhCAd MOXET H3BSIBUTh O CBOEM JKEJaHUH
cAenath 3a4€THYIO MOMBITKY B JI000€ BpeMmsi. Bpemsi TecTupoBaHUSI HE BXOAHWT BO BpeMs
noarotoBku (120 munyT). Ecnu mo ucteyeHnrn BpeMEHU MOATOTOBKH YYAIIMMCS HE CAEIAl HU
OJIHOM MOMBITKH, TPOU3BOJATCS Cpa3y JBE MOIMBITKH MOIPSIA.
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Kputepuun oneHkun

Ne | JleiicTBue bamnsl

1 | Morop 3aIryckaeTcs 1o «B3Maxy PYyK»

2 | MoTop ocTaHaBIMBAETCS O «B3MAXy PYKH» 4
3 | MoTop yBennuuBaeT CKOPOCTD MPH «OTIAJICHUH PYKH» 5
4 | MoTOp YMEHBIIIAET CKOPOCTh MPH «IIPUOIMIKEHUH PYKH» 5
5 | KHonka u3MeHsieT HalpaBJIeHUE BpAIIEHUSI MOTOPa 5
6 | Kon mporpamMMbl ONTUMH3UPOBAH. (B K0Oe uCnonv3yomcs yukivl, 6emeneHust,| 2

pezynsmopbi.)
7 | YUntaemMocTh KoJa (HaMWMuMe KOMMEHTapHEB K OCHOBHBIM OJoKaM Koja, | 2

I/IH(i)OpMaTI/IBHBIe HMCHa IICPCMCHHLIX, BBIACIICHUC OTCTYIIaMH HUKIIOB U T. Il.).
Bosmoorcno evicmasnenue uacmuunvix 6a106 3a Kpumepuﬁ

8 | CocraBieHa npUHIUIUATIBHAS CXEeMa S3JEKTPUUYECKHX COEAMHEHHH COOpaHHOTO | 5
yCTpOMCTBA. BO3MOJKICHO 8blcmasienue 4acmuynblx 06a1108 3a Kpumepuil

9 | YerpoiicTBO coOpaHo BEpHO M aKKYpPaTHO 3
(HUcnonvzosanvl  paznoysemmuvie nepemvluku Ok  COCOUHEHUs. KOHMAKMO8
KOMNOHEHMO8, OMCYMCMEYIOm OWUOKYU npu  NOOKTIOYEHUU KOMNOHEHMOS,
COCOUHEHUsL  BbINOJIHEHbL  OOJICHBIM — 00pasom.) Boszmooicno — evicmasnenue
YACMUYHLIX OAI08 3a Kpumepuil

Hroro | 35

B 3a4éT uaérT pe3yabTar Jiydniei u3 monbIToOK.

HNuauBuayabHbIA MPOTOKOJ YYACTHUKA
Ne yyacTHHKA

Ne | Kputepun ouieHkn Makc |1 2
bBasutel| monbITKa | IOMBITKA

MoTop 3amycKaeTcs o «B3Maxy PyKH»

MOTOp OCTAHABJIMBACTCA 110 «B3MaXy PYKH»

MoTop yBETUYMBAET CKOPOCTh MPHU «OTJATEHUU PYKU

MOTOp YMEHBIIIAET CKOPOCTh MPHU «IPUOTIKEHUN PYKH

KHornka u3meHsier HaIIPaBJICHHC BpallICHUA MOTOpPa

OIO|EAW N
NoTool &~ B>

Koa nmporpammel onTUMU3HPOBaH. (B Kode ucnonv3yomcs
YUKIIbL, BEMBNEHUS, pe2YISAmopbl.)

7 | YUataemMocTh Koja (HaTu4Me KOMMEHTAapHEeB K OCHOBHBIM | 2
OmokaM kona, UWH(OpPMATHBHBIE HMEHa MEPEMEHHBIX,
BBIJICJIEHUE OTCTYyMaMH [HKJIOB W T. 1.). BoszmoowcHo
8bICABIEHUE YACMUYHBIX OAJLI08 30 KpUumepuil

8 | CocraBineHa mpUHIUINUATBHAS  CXeMa  DJIEKTPUYECKHUX | 5
COEMHEHUI COOpaHHOTO YCTpPOMCTBA. Boszmoorcno
8bICABIEHUE YACMUYHBIX OAJLI08 30 KpUumepuil

9 | YcrpoiicTBO cOOpaHO BEPHO U aKKypaTHO 3
(Hcnonvzosanvl pasnoyeemmuvie nepembiuku 0iisi COCOUHEHUS!
KOHMAKMO8 KOMNOHEHMO8, OMCYMCMEYIOm OWUOKU npu
HOOKNIOYEeHUU ~ KOMNOHEHMO8,  COeOUHEHUsl  GbINOJIHEHbL
O0JHCHBIM 00pazom.) Bosmooicno evicmaenenue uacmuunvix
0annos 3a kpumeputi

HToro 3a monsITKy

| WToro 3a 3agaHue

B 3a4éT naér pe3yabTar Jiyqineil U3 MonbITOK.
MakcuMasibHbIN 0aJ1J1 32 IPAKTHYECKUH TYp paBeH 35.




Ipunoowcenue PekoMeHIAUHM 110 COCTABJICHUIO U OLICHKE 3JIEKTPUYECKOM CXeMbI
DnexkTpuyeckas CTPYKTYpPHasi cXeMa — JOKYMEHT, ONpelesstouuil (yHKIMOHAIbHbIE YacTH
U3JIeNUs, UX Ha3HAUYCHHE U B3aUMOCBS3b, CIYKUT JJI 00IIETr0 03HAKOMIIEHHSI C YCTPOMCTBOM.

Ha cTpykTypHOIi cxeme n300paxarorcs Bce OCHOBHbIE (DYHKIIMOHAIbHbBIE 3JIEMEHTHI 1 OCHOBHbBIE

B3aMMOCBSI3U MEK/1y HUMU.

1. Cxema m0KHA COOTBETCTBOBATH YCTPOMCTBY YYacCTHHKA (IOJKHBI OBITH HCITOJIB30BAHBI BCE

3JI€MEHTHI, OTOBOPEHHBIE B 3aJaHUN).

2. B cxeme uCronb3yloTcsl BepHbIe Tpaduueckne 0003HAUYECHHs SJIEMEHTOB (CM. YCIIOBHBIE

rpaduyeckre 0003HaYEHUS HIIEMEHTOB).

3. OyHKIMOHAJBHBIE YACTH HA CXEMe H300pakaloTCs B BHUJE NPIMOYTOJBHHKOB WM B BHUJIE

YTI'O (nanpumep: pe3ucTop, KHOMKA, CBETOANO U 1p.). PekoMeHyeMoe COOTHOIIEHHE CTOPOH

IPSAMOYTOJIBHUKOB: 1:1,5; 1:2.

4. Bce coeadHEHUS TMPOBOJHUKOB 0003HAYAIOTCSA TOYKOH. OTCYTCTBHE TOYKH TOBOPHT O TOM,

YTO IPOBOJAHUKH HE MEPECEKAIOTCS.

5. Bce coequHeHMs BBIMTOTHSIOTCS TOPU3OHTAIBHBIMA M BEPTUKAIBHBIMU JIMHUSIMH, TOBOPOTHI

noj yrioM 90°, mepecedeHusi IPOBOAHUKOB 1O yriioM 90°.

6. Kaxnaplii »JeMeHT Ha NPUHIUNMAIBLHOM JJIEKTPUYECKON cXeMe TMOJANMUCHIBACTCS B

cootBercTBUU ¢ YI'O (ycmoBHOE 0603HaUE€HNE U HOMUHAJ PE3UCTOPOB).

/. B NpHHOMOHAJIBLHOH 3JEKTPHYECKOH CXeMe BCE HCIIONb3YeMBIC IOPTHI KOHTPOJLIEpA

Arduino I0JKHBI OBITH TOIUCAHEL.

8. Ha cxeme HOKHBI OBITh yKa3aHbl HAMMEHOBAHWS KakIOM (DYHKIMOHAIBHOM YacTH

ycTporictBa. HamMeHoBaHusl, 00O3HAYEHUs WJIM THUIBI HU3JEIUNH PEKOMEHIYETCS BIUCHIBATH

BHYTPb IIPSIMOYTOJIbHUKOB.

9. ®yHKIMOHANBHBIE YaCTH W JMHHM DJIEKTPUYECKON CBS3HM CIEAYET BBIIOJIHATH CIUTONIHBIMU

JUHUSAMH OJUHAKOBOU TOJIIINHBI.

10. HampaBiieHue dIIEKTPUYECKHX CUTHAIIOB B CTPYKTYPHO# CXeMe PEKOMEHIYETCS YKa3bIBaTh

CTpEJIKaMHU.

I1o ogHOMY 0aJ/Ty MOXXHO CHU3UTH 32 KOXK/YIO U3 CIEAYIOINUX OIHOOK:

— 0003HauYeHUE OJTHOTO AJIIEMEHTA HA CXEME HEe COOTBETCTBYET YCTPOUCTBY;

— Ha CXeMe He yKa3aHbl HAMMEHOBaHUS ()YHKIIMOHAIBHON YacTH YCTPONCTBA;

— UCTIOJIb30BAHO HEBEpHOE Trpaduyeckoe H300pakKeHHE OJHOTO THIA DJIEMEHTOB, — CXeMma
BBITIOJTHEHA HEOPEKHO, HEaKKypaTHO. boIbilioe KOJIWYECTBO MCTPABICHUN, TMHUA HEPOBHBIE,
pa3HOM TOJIIMHBI

— JUISl IPUHUUNHMATBHOM JIEKTPUYECKOM CXeMBbI:

® HHU OJIMH U3 BJIEMEHTOB HE MO/IKCAH;

* He 0003HaUY€H HOMHUHAJ PE3UCTOPOB;

* HE NOJANKCAaHBI MOPTHl KOHTPOJUIEPA, K KOTOPHIM MOIKIFOYEHBI IPOBOJHUKH.
IIpumep BBINOJHEHHSI CXEMBbI JJIEKTPHYECKOH CTPYKTYPHOM
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HpnMep BBIITIOJIHCHUS CXEMBI 3J1€KTpI/I‘IeCKOI7I HpI/IHHHHHaJILHOﬁ
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Yci10BHBIE rpaqmqecmle 0003HaYEHHSsI 3JIEMEHTOB:
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