Keiic «<ABTOMaTH3anus (pM3H4e€CKOr0 IKCIEePUMEHTA.
3annch MeXaHUYECKOT0 IBUKEHU.

OO6opynoBanme: »3ieMEeHTHl yHHBepcaibHoro Habop OID wu EI'D (penbcoBbie
HaIpaBJISIONIMe, TEJeKKA  JIETKOTOJBIDKHAS,  CTYNEHYAThli  OJIOK, COEIWHUTEIH
HaTpaBJISIOIICH, ONOPBI JUI Hanpasistolei), mwiata Arduino Uno, naTuyuk paccTOsIHUS Ha
0a3ze yapTpa3ByKOBOM jgaruuka HC-SR04, OecriacuHas MakeTHas IulaTa, COCJAMHHUTEIbHBIC
poBOAa.
IIporpammuoe o6ecnieuenune: Arduino IDE, MS Excel
Onucanue: He0OXOAUMO pa3padOTaTh U cOOpPATh MPOrpaMMHO-ANNAPATHBIA KOMILIEKC IS
MPOBEICHUSI UCCIIEIOBAaHUM 1 JTJa0OpAaTOPHBIX padOT HA TeMy «MeXaHUYECKOE JBHKCHUE)
Yacrs 1. Teopernueckas 4acThb

OcHOBOH IPOrpaMMHO-AIIIApaTHOTO KOMILIeKca sBisercs Iwiara Arduino Uno wu
YIBTPA3BYKOBOM HaTuuK paccTosiHus (Y3 JaT4uK).

PaccmoTpum nipunnun aeiictust Y3 patunka. OH onpeaessieT pacCTOSTHUE 10 0OBEKTOB
MIPU MIOMOIIY 3BYKOBBIX UMITYJILCOB YJIBTPA3BYKOBOIO AvamnazoHa. M3mydarens reHepupyer
3ByKOBbIe UMITYJbChl Ha 4actore 40 kl'l, a NPUEMHUK «CIYIIAET» OTPAKEHHBIA OT

MMpCIATCTBUA CUTHAJ, 3XO.

YneTpassykosoi
AansHoMep Nepnarcreune

HC-SR04

Craproenit 10 mxc

MMNynsC

TRIG :

ECHO | I &

3apepxxa 3xo

[lo BpemeHU pacnpoCTpaHEHHs] 3BYKOBOM BOJIHBI JI0 MPEMATCTBHS U OOpPaTHO MOXKHO
OJIHO3HAYHO OIpPEAENIUTh pacCTOsIHUE 10 00beKTa. BriBeaem Gpopmyiy:
S = Vspyka * t
CkopocTh 3Byka — TaOinyHOe 3HaueHWe. Ho BaKHO NOMHUTH, YTO 3Ta BEJIMYMHA

ONIpCACIIACTCA YIPYTIOCTBIO U IINIOTHOCTBIO CPCAbI, 4 TAKIKC 3aBUCUT OT TCMIICPATYPHI.



B cnyudae ecnu ra3 siBisieTcst uAeanbHbIM, TO JIJIS1 BBIUMCICHUS 3HAYEHUSI CKOPOCTH 3BYKa B
HEM MOKHO BOCIIOJIb30BaThCs (hOPMYIION:

_ Y * RxT
VUsgyka = T
y — IoKa3aTelb aanadaThl;
R — yHHUBepcalibHasA ra30Basi IOCTOSIHHAS;
T — TepMoaHAMUYECKAsI TEMIIEPATYPA,;
M — monsipHast Macca rasa;
IIpu ncrnonb30BaHUM JaTYMKAa HEOOXOJAMMO YUHUTHIBATh €ro JUarpamMmy HaIlpaBJIICHHOCTH U

«MCPTBBIC 30HLD) CUTHAJIA

Yacrs 2. COOpKka JIeKTPUYECKON Lenu

Cobepure 37IeKTPUUECKYIO LIENb, N300paKEHHYIO HA PUCYHKE HIXKE.

Sy




Yacts 3. [IporpammupoBanue
[IporpaMMHBII KOJ, TO3BOJISAIOIIMI ONPEAEIUTh PACCTOSIHME OT JaTyuka A0 OOBeKTa U

BBIBECTH U3MCPCHHOC 3HAYCHHUC B MOHUTOP ITOPTA, BBITIJTIAJIUT CICAYIOIINUM 06pa30M:

// YKa}KeM, YTO K KaKUM ITMHaM IIOJKJIIFOYCHO 1 00BABUM MMCPCMCHHBIC, OTBCHAIOIINC 34 BPCM:
pacupoCTpaHEHUs 3ByKa U pACCTOSIHUE

int trigPin = 13;

int echoPin = 12;

float duration, distance;

void setup() {
Serial.begin (9600);
pinMode(trigPin, OUTPUT);
pinMode(echoPin, INPUT);
by

void loop() {
//'Y cTaHOBUM BBICOKUW YpOBEHb HA NMUHE Trig
digitalWrite(trigPin, HIGH);
[l Tlonoxnem 10 mxc
delay(0.01);
digitalWrite(trigPin, LOW);
// ' Y3HaeM IJIUTENbHOCTh BBICOKOTO curHaja Ha nuHe Echo
duration = pulseln(echoPin, HIGH);
I/ PaccunTaem paccTosiHue
distance = duration /58;
[*nenenrie Ha 58 yUMTHIBACT CKOPOCTH PACHPOCTPAHCHHS 3BYyKa B BO3IYXE B CM/MKC U

MIPOXOXKJICHHE 3BYKOBBIM UMITYJIbCOM PACcCTOSIHHS IO MPENSITCBUS U 00paTHO"™*/

// BeiBeniem 3HaueHue paccrosaus B Serial Monitor
Serial.print(distance);
Serial.printin(" cm"
delay(100);

¥



3agaHus 17151 CAMOCTOATEIbHOI padoThI:

1. V3MeHuTe NMporpaMMHBIN KO TaKuM 00pa3oM, 4TOObI BEIBOJAUIIOCH BPEMSI C MOMEHTA
3aIycKa IporpaMMHOTO KOJa.

2. V3MeHHTE TpOTrpaMMHBIA KOJ| TaKUM 00pa3oM, 4TOOBI YYHTHIBAJIACh 3aBHCUMOCTb
CKOPOCTH 3BYyKa OT TEMIIEpATyphl BO3IyXa.

3. Haiigute undopmanuio Ha Temy «DuibTpanus curHaia. [IporpamMmmubie GUIBTPHD».
Hanummre ¢pyHkuio 11 GuibTpauuu BpEMEHH paclpoCTpaHEHUs! 3ByKa, HA OCHOBE
BBIUMCJIEHUSI CPETHETO CKOJIB3SIIETO.

Yacrs 3. [IpoBeaeHue ucciae0BaHus

Hcnonb3yss cO31aHHBI IpOrpaMMHO-aINapaTHbIl  KOMIUIEKC MPEAJIOKUTE CIOCO0 U
MPOBEIUTE HCCIEAOBAHNWE 3aBUCMMOCTH KOOPAWMHATHI Tella OT BpPEMEHH B Cllydae
PaBHOYCKOPEHHOTO JBIDKEHHUsA. [ 3TOro coOepuTe SKCIEePUMEHTAIbHYI0 YCTaHOBKY,

M300paKEHHYIO Ha PUCYHKE.

Yactp 4. O0padoTKa IKCNIEPUMEHTAJBHBIX JAHHBIX

Jlnst 0OpaboTKM TaHHBIX, OJYYEHHBIX B X0/ DKCIIEPUMEHTA MOYKHO UCIIOIh30BaTh
tabmuHbIi poreccop MS Excel. [{ist atoro B Hero He0oOX0IMMO BHECTH JaHHBIC H,
ucnonb3yro «Juarpammen - « ToueuHasn), HAHECTH KCIIEPUMEHTAIBHBIC TOYKH HA

KOOPJIMHATHYIO MJIOCKOCTb.
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3ajganue 11 CAMOCTOATEILHOM PA0OTHI:

1. Beirpy3ute nannbie u3 Monutopa nopra B8 MS Excel B HeoOxoaumom dopmare u

IMOJIYYHUTC YPABHCHUC 3aBUCUMOCTH KOOPJMHATBI TCJIa OT BPCMCHHU. OHpeI[eJ'H/ITe

YCKOPEHUE M CPABHUTE €TO C TEOPETUUESCKUM 3HAUCHUEM YCKOPEHHS. Y CKOpPEHUE, C

KOTOPBIM JIBUXKETCS TEJIO BJIOJIb HAKIIOHHOM MJI0CKOCTH (YroJl HAKJIOHA @), MOXKET

OBITH BBIYKCIICHO 110 (hopMyIIe:



a= g=*sin(a)

2. Brirpysute manabie u3 Monutopa nmopra B MS Excel B Heo6xoaumom hopmare u
MOJIYYUTE YPaBHEHUE 3aBUCUMOCTH KOOPAMHATHI Tela OT BPEMEHH, UCTIOJIb3YS METO]T
HAaWMEHBINNX KBaJipaToB. OmnpenennTe YCKOPEHUE U CPABHUTE €T0 C TEOPETUICCKUM
3HaYEHUEM YCKOPCHUSI.

3. Hammmmre nmporpaMMHBIN KO, KOTOPHIN BEIYHUCIISCT 3HAUCHUE YCKOPEHUS, UCTIONB3YS

MCTOA HAMMCHBIINX KBAAPATOB.



