BCEPOCCUMCKAS OJIMMITNAIA IIIKOJIbHUKOB
TEXHOJIOTUSL. [TPOD®UJIb «POBOTOTEXHUKAY. 2023-2024 yu. r.
IKOJIBHBIN DTAIL 9 KJIACC

IpakTu4eckunit Typ

Heo0xoaumoe o6opynoBanue

Arduino UNO wmm ananor — 1 mr.

KommbroTep ¢ ycraHOBIIEHHOH cpeoit mporpammupoBanus Arduino IDE.
Maketnas miarta (170 koHTakToB 1 Oosee) — 1 miT.

KonnektopHselil anekTpoasurarens — 1 mrT.

HpaiiBep nBurarens (Ha ocHoBe ynna L293D wnu ananor) — 1 mr.
YibrpasBykoBoit natunk HC-SR04 (vm ananor) — 1 mir.

CBeroauo KpacHbIi — 1 mmT.

CBeTonuon 3eJ€HBIN — | mIT.

Wcrounnk nutanus 6—12B.

WHble KOMIIOHEHTHI P HEOOXOMUMOCTH (YYaCTHUK MOKET UCIOJIb30BaTh
JOTIOJTHUTENIHHBIC AIEKTPOHHBIE KOMITOHEHTHI PU HEOOXOIUMOCTH).

Ilpakmuueckoe 3adanue modxxcem o0vimb evinoneno ¢ cumynamope TinkerCad
https://www.tinkercad.com uin ¢ HCIOJIb30BaHUEM JIEKTPOHHBIX KOMIIOHEHTOB.

Jlecenoa:

B koncmpykmopckom  6wpo  paspabamweigaemcs HO8Asl MOOeIb  CUCMEMbl
ABMOMAMUYECKO20 MOPMOHCEHUsL DECNUIOMHO20 A8MOMOOUNA. [lamyuk paccmoanus
omcaedcugaem npensimcmeue nepeo asmomoounrem U nponoOpYUOHAILHO CHUMCAEm
cKopocmb e2o ogueamens. Takoce npucymcmeyem asapuiinas KHONKA, KOMOoOpas
ocmanagnueaem osueameinv. B cucmeme ecmov 08a c6emoou00aq. Kpachwili 20pum npu
ABapULiHOL OCIMAHOBKeE, 3eIEHbII 8 0DLIYHOM pedcuMe.

HeobOxomumo cobpaTh yCTpOHMCTBO M HamucaTb JUIsl HEro MpOrpaMmy,
YIIPABJISAIONLYI0 PAO0OTOM SJEKTPOIBUTATEIIS.

® [IpU OTCYTCTBUM TMPEHSATCTBUS TNEPE]  YJIbTPA3BYKOBBIM  JIATYMKOM,
AJIEKTPOJIBUTATENIb BPAIAETCA CO CBOEH MAKCHMAJbHOW CKOPOCTBHIO MPHU
JTAHHOM HaIpsiKEHUH,

® €CJIM IEepe]l YIbTPa3BYKOBBIM JIATYMKOM MOSIBIISIETCSA MPENSATCTBUE, CKOPOCTh
JIBUTATEJIsl TPOTIOPIIMOHAJIBHO CHIDKAETCs (0T MaKCUMAJIbHOM CKOPOCTH MPH
OTCYTCTBUH IPEISTCTBUSA MEPE] TATYUKOM JI0 ITOJTHOM OCTAHOBKH JIBUTATEIIS
IPY MUHAMAJIbHOM PaCCTOSHUK);

® Ha)KaTHME HA KHOMNKY AaBAapUMHOMW OCTAaHOBKM BBIKJIIOYAET JABUTATENb U
MEPEKIIOYAET 3€JIEHBIN CBETOANO HA KPACHBIH;

® [IOBTOPHOE HA)KaTHE HA aBapUIHYIO KHOMKY MEPEBOIUT CUCTEMY B OOBIYHBIN
PEXHUM, BKIIFOYAET AJICKTPOJBUTATENb U MEPEKIIIOYAET KPACHBIN CBETOIMON
Ha 3€JICHBIN.

CocTraBbTe NPUHOMIHAJIBHYI0 CXeMY  JIEKTPUYECKMX  COeJIUHEHMI,
COOpPaHHOI0 BaMH yCTPOICTBA.


https://www.tinkercad.com/
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MeToauka TeCTHPOBAHUS YCTPOMCTBA

1. Ilpu 3amycke mporpaMMmbl JOJDKEH HayaThb CBETUTHCS 3€JIEHBIA CBETOAMOL,
KpacHbIil He cBeTUTCs. Pesynbrar pukcupyercs.

2. lTlocme 3amycka TporpaMMbl  HEOOXOAMMO  TEPEMECTUTh  IOJI3YHOK
yIbTPa3ByKOBOTO JaTuyMKa 3a Tpeaesnbl o001acTd cpabaThiBaHHUS —JaTYHKA.
JlBuratenb JOJDKEH HAvaTh BpaIIaThCcs ¢ MAaKCHUMAalbHOW CKOPOCTHIO. Pesymprar
buxcupyercs.

3. Ilom3yHOK ynbTpPa3ByKOBOI'O JaTYMKAa CMEIIAETCS Ha paccTosHue 168 cM.
Motop nokeH Bpamarbesi co ckopocThio 50 % oT mMakcumanbHOM. Pesynbrar
dukcupyercs.

4. Tlon3yHOK yJabTpa3ByKOBOI'O JaTYMKaA CMEIIAETCS Ha paccTostHue 84 cm. MoTtop
JOJDKEH BpamarbCsi CO CKOpocThio 25 % ot MakcumanbHOW. Pesymbrar
dukcupyercs.

5. Ilpy HaxaTMM HAa KHONKY AaBAPUIHOM OCTAaHOBKM KpAacHBIA CBETOJMOJ
BKJIFOUAETCS, 3€TIEHBIN CBETOAMO/T K MOTOP BBIKITIOUatOTCs. Pe3ynbrar hukcupyercs.

6. Ilpy NMOBTOPHOM Ha)XXaTWMM HAa KHOIKY CHCTEMa IEPEXOJUT B CTaHIAAPTHBIN
peXUM paboThI (CKOPOCTh MOTOPA MEHSETCS MPONOPLUUOHATBHO PACCTOSHUIO MTEPE]]
yJIBTPA3BYKOBBIM IaTYUKOM). Pe3ynbTaT pukcupyercs.

7. OrieHuBarOTCs MporpamMma, cxema (CM. IpUIIOKEeHHE) U cOOpKa yCTpOICTBA.

Ha BeImOTHEHME NMPaKTUYECKOTO 3afaHusl y4acTHUKY naétca 120 muHyT. 3a 3TO
BpeMsl €My MPEAOCTaBISAIOTCS 2 MOMBITKU. YYACTHUK MOXKET COOOIIUTH O CBOEM
KEJTaHUM CeNaTh 3a4€THYIO MOMBITKY B JIt000e Bpemsi. Bpemsi TectupoBaHus He
BXOAUT BO Bpems mnoAarotoBku (120 munyt). Ecnu mo ucredueHnn BpemeHU
NOJATOTOBKM YYaCTHUK HE CI€Jall HU OJHOM MOIBITKH, TPOU3BOAATCS Cpas3y JBE
MOMBITKH MOJPSII.

B 3a4yér uaér pesyabrar Jiyqiei U3 NonbITOK.
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Kpurepuu ouenku

No JeiicTBue bannbl
1 | Morop Bpamjaercsi B OJHOM U3 COCTOSTHUN CUCTEMBI 5
2 | MoTtop U3MeHsIET CBOIO CKOPOCTh MPOMOPLIMOHATIBHO PACCTOSHUIO 6
nepes1 ylIbTPa3ByKOBBIM JaTYUKOM

3 | HaxxaTne KHOTIKM OCTaHABIMBAET MOTOP 4

4 | TIoBTOpHOE HAXKATUE KHOTIKH MEPEBOAUT CUCTEMY B CTaHIaPTHBIN 5
pexXuM (ABUraTesb paboTaeT co CKOPOCTHIO, MPOMOPLMOHAIBHOMN
PACCTOSIHUIO)

S5 | Ilpu pabote B cTaHIaPTHOM PEXKUME TOPUT 3€IEHBIA CBETOIUO/, 5
IIPU aBAPUMHON OCTAHOBKE — KPACHBIN

6 | Kox mporpamMmbl ONITUMHU3UPOBAH 2
(8 KOOE UCNONL3YIOMCSL YUKIIbL, BEMBIICHLSL)

7 | UnTtaeMoCTh KOJIa (HaTu4re KOMMEHTapHUeB K OCHOBHBIM OJIOKaM 2
Ko/a, MH(OPMAaTUBHbIE UMEHA IEPEMEHHBIX, BbIJICJICHHUE
OTCTYIIAaMU [HKIIOB U T. 11.). Bo3mooicHo evicmagnenue yacmuynwix
oannos

8 | CocraBneHa NPUHIMIHAIBHAS CXEMa ANEKTPUIECKUX COeTMHEHUIN 4
coOpaHHOTO yCTPOMCTBA.
Bo3zmooicHo evicmasnienue yacmuyHblx 6a1108 (CM. Kpumepuu OYeHKu)

9 | YerpoiicTBO cOOpaHO BEPHO U aKKypaTHO. 2
(Ucnonvzosanvt paznoysemmvie nepemvluki OJisk COCOUHEHUS]
KOHMAKMO8 KOMNOHEHMO8, OMCYMCmMaEyiom ouubKy npu
HOOKNIOYEeHUU KOMNOHEHMO8, COeOUHEHUSL 8bINOTHEHbL OONHNCHBIM
obpazom.)
Bosmooicno svicmasnenue wacmuynvlx 6an108

HUroro | 35




Ne yyacTHHKA
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NuauBuayaJbHbIH NPOTOKOJI YYACTHUKA

Ne

Kpurtepun

Makc 1
OaJju1 | mOIBITKA

2
IIOTIBITKA

MOTOp BpamacTCcda B OJHOM H3 COCTOSIHUH
CHCTEMBI

5

MoTop U3MEHSET CBOXO CKOPOCTH
IIPONIOPLMOHAIIBHO PACCTOSHUIO IEPEL
YJIBTPA3BYKOBBIM JATYUKOM

w

HaxaTtue KHOIIKM OCTaHABJIUBACT MOTOD

[ToBTOpHOE HAKaTHE KHOMKU MIEPEBOIUT
CUCTEMY B CTaHIApPTHBIN PEXKUM (JIBUTATEIH
paboTaeT co CKOPOCTHIO, MPOTIOPIIMOHATBHON
PACCTOSIHUIO)

ITpu paboTe B cTaHOAPTHOM PEXUME FOPUT
3€JIEHBIA CBETOAMO, ITPY ABAPUUHOU
OCTaHOBKE — KPaCHBIN

Koz nmporpamMmbl ONITUMU3HPOBAH
(8 KOOe UCNOIL3YIOMCS YUKIIbL, BEMBIEHUS)

YurtaeMocTh Ko/1a (HAIMUKME KOMMEHTApHEB
K OCHOBHBIM OJIOKaM Koja, "HHOpMaTUBHbBIC
MIMEHA NIEPEMEHHBIX, BBIJICJIEHUE OTCTYIIAMHU
IUKJIOB U T. 11.). Bo3moowcHo ebicmasieHue
yacmu4nsix 6annos

CocTaBiieHa IpUHIIMITHATBHAS CXeMa
AIIEKTPUYECKUX COETMHEHUIN COOPaHHOTO
YCTPOMCTBA.

Bozmoorcno evicmasnenue uacmuunvix 6an106
(cm. Kpumepuu oyeHKu)

YcTpoiicTBo coOpaHO BEPHO U aKKypaTHO.
(Ucnonvzosanvt paznoysemmuvie nepemvluku
07151 COeOUHeHUs1 KOHMAKMO8 KOMHOHEHMO8,
OmMCcymcmeyom ounuoOKu npu NOOKII0YeHUU
KOMNOHEHMO8, COeOUHEHUS 8bINOJIHEHbl
OO0IHCHBIM 0OPA30M.)

Bo3moorcno evicmasnenue wacmuunsix 6ann08

Hroro 3a nonbITKy

HToro 3a 3axanue

B 3a4éT uaér pe3yabrar Jydnied U3 MONbITOK.

MakcumanbHblii 62,171 3a padoTty — 35.
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PexoMeHaaMU MO COCTABJIEHHUIO H OlIEHKE 3J1€KTpI/I‘leCKOﬁ CXE€MBbI

Cxema snexmpuueckas npuHyuUnuaIbHas — rpauuecky KOHCTPYKTOPCKUM TOKYMEHT,
0TOOpaXKaroIMil COCTABHBIE YACTH AIEKTPOTEXHUYECKOTO YCTPOICTBA U CBSI3U MEXTY
HUMHU.

1. Cxema JomKHA COOTBETCTBOBATh YCTPOMCTBY YyYacTHUKA (HOJKHBI OBIThH
MCITIOJIb30BaHBI BCE 3JIEMEHTHI, OTOBOPEHHBIE B 3aJJaHUN ).

2. B cxeMe wHCMONB3YIOTCS BepHbIe Tpaduveckue O0O003HAYCHHS DIIEMEHTOB
(cMm. YcrnoBHbIe rpaduueckue 0003HAUYCHHS JIEMEHTOB).

3. ®DyHKUMOHAJIbHBIE YAaCTH HA CXEME M300pa)KaroTCs B BUJE MPSIMOYIOJIbHUKOB
wiu B Bue YI'O (Hampumep: pe3ncTop, KHONKa, CBETOIMOA U 1Ip.). Pekomenayemoe
COOTHOIIEHUE CTOPOH MPSAMOYToJIbHUKOB: 1:1,5; 1:2.

4. Bce coeanHEHHs MPOBOJHUKOB 0003HauaroTCsd TOYKOM. OTCYyTCTBHE TOYKHU
TOBOPHUT O TOM, YTO IPOBOJHUKHN HE NIEPECEKAIOTCS.

5. Bce coenuHeHUss BBINOJHSIOTCA TOPU3OHTAIBHBIMU W BEPTUKAIBHBIMU
JUHUSAMHA, TOBOPOTHI 1ToA yriioM 90°, nepeceueHuns NpoBOIHUKOB Mo yriaom 90°.

6. Kaxnaplii 57eMeHT Ha MPUHIUIHAAIGHON 3JICKTPHUUECKONW CXeMe TOAMUCHIBACTCS
B cooTBeTcTBUH ¢ YI'O (yclioBHOE 0003HaUE€HUE U HOMUHAJI PE3UCTOPOB).

7. B NpUHOMNHAAIBLHON JJICKTPUYECKOW CXEME BCE HCIOJIB3yeMbIe ITOPTHI
KOHTpoJuiepa Arduino J0JKHBI OBITh TTOAMUCAHBI.

8. Ha cxeme noyKHBI OBITh yKa3aHbl HAUMEHOBAHUS KAXKIO0W (DYHKIIMOHAIBLHON
yacThu ycTtpodcTtBa. HaumenoBanusi, 0003HAaYe€HHUS WM THUIBI  W3ACIIHH
PEKOMEHYETCS BIIMCHIBATH BHYTPb MPSAMOYTOJIbBHUKOB.

9. (DYHKHI/IOHaJ'H)HBIe 4aCTu U JIMHHUU BHCKTqueCKOﬁ CBA3U CJICAYCT BBIIIOJIHATH
CIINIOIIIHBIMH JIMHUSMHN OI[HHaKOBOﬁ TOJIIIUHBI.

ITo oqHOMY 6aJlITy MOKHO CHU3HTD 32 KOXKYIO U3 CIEAYIOIUX OMIHOOK:

— 0003HaU€HUE OJTHOTO JIEMEHTa Ha CXEME HE COOTBETCTBYET YCTPOUCTBY;
— Ha CXeMe HE yKa3aHbl HAUMEHOBaHUS (QYHKIIMOHAJIBHON YacTH yCTPOUCTRA;
— UCIIOJIb30BaHO HEBEPHOE Tpaduiueckoe n300paxeHne OAHOr0 THIa 3JIEMEHTOB,;
— CXeMma BBITIOJIHEHA HEOPEKHO, HEaKKypaTHO. boJiblioe KOJIM4eCTBO UCTIPABICHUH,
JIMHUU HEPOBHbIE, pa3HOU TONILIMHBI,
— JIOTIOJTHUTEIIBHO JJ11 MPUHIMINAJIBHOMN 3JIeKTPUYECKO CXeMbl:
® HHU OJMH M3 3JIEMEHTOB HE MOAINKCAH;
e He 0003HAUYE€H HOMHHAJ PE3UCTOPOB;
® He MOAMNKUCAHbI MOPTHI KOHTPOJUIEPA K KOTOPBIM MOAKIIOYEHBI POBOIHUKHU.
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IIpuMep BBINOTHEHHUS CXEeMbI JJIEKTPUYECKON MPUHIUITHAIbHON
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Arduino Uno

MaxkcumanbHblii 6211 3a padoty — 35.



