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NpepuncnoBue

HacTosLiee pyKoBOACTBO NO NPOrpaMmrpoBaHmio COCTaBIEHO TakMM 06pa3om, UTobbl yyalymeca nonyymnIm
MOMOXMTENbHBIN OMNbIT B POOOTOTEXHNYECKOM KOHCTPYMPOBaHMM 1 MporpamMmMmpoBaHimmn. C MOMOLLbIo PYKOBOACTBA
OHU OCBOSIT PaboTy C AeTanAamn KOHCTpyKTopa TETRIX® PRIME npu c6opke pa3nnyHbix poboTOB, a TakxkKe nosiyyat
HaBbIKM NporpammrpoBaHna kKoHTponnepa PULSE. Mo okoHYaHMM Kypca OHM AOMXKHbI HAYUnTbCA cobmpaTb poboToB
COBCTBEHHOW KOHCTPYKUUK 13 aeTanen TETRIX PRIME .

Bo3pacTtHana kKaTteropusa

BkntouéHHble B PYKOBOACTBO YMNpa*XHeHNA npeAHa3HavyeHbl 414 y4alnXxcaA OCHOBHOV LUKOJIbI. I'Ipe,qnaraeMble
ynpaxXHeHWA, Npn OKa3aHnn HebosbLLON MOMOLLUN CO CTOPOHDbI, MOCUJTIbHbI 1 ANA YYalnXCcA CTapLlinx KilacCcoB HayanbHOWM
wKonbl. letanu KOHCTPYKTOPA MOXHO NCMNOJIb30BaTb AN1A TEXHNYECKOro TBOpYeCTBa B CTapLlKX KlacCax OCHOBHOM
LLKONbI.

Kak nonb3oBartbca pyKkoBoACTBOM

yl'lpa)KHeHI/Iﬂ B PyKOBOACTBE NMOCTPOEHDbI NO NpUHUMNY HapaCTaHNA TPYOAHOCTN. yl'lpa)KHeHI/Iﬂ cnenyet BbIMOJIHATD B
npennoXXeHHoOM nopAagke. [MoHAaTuA, n3yyaemblie B OOHOM yNpPaKHEHUN, MOT'yT HE NOBTOPUTbCA B nocneaywmnx, HoO anAa
OOCTNXKEeHNA HanbosbLlero ycnexa ydyalwmnmcsa r|0Tpe6yeTc51 YCBOWUTb 3T MOHATUA.

CBepeHnAa o 6e3onacHOCTH
MexaHnueckas 4yacTtb

« ManbLbl, BOMOCHI, @ TakXKe CBOOOAHbIE /IEMEHTbI OAEXKAbl LOJKHbI HAXOAUTbCA Ha 6€30MacHOM PacCTOAHNM OT
3y6uaTbiX 1 ABUKYLLMXCA AeTanen.

. KaTeFOpVNECKVI 3anpeuwjaeTtca I'IOF[,6VIpaTb po60Ta, NMOKa OH HaXoauTCA B ABUXEHNN NN NOKa HE OCTaHOBJIEHbI
cepsonpuBobl.

dneKTpunyeckasa yactb
+ Ecnu poboT He ncnonb3ayeTcs, NpocsieanTe 3a TeM, YTOObI OH Obl1 06ECTOUEH.
+ 3anpeLlaeTcs SKCMIyaTUPOBaTb poboTa BO BNaXHOW cpee.
« MNepep nobbIMU M3MEHEHUAMN 0653aTeNIbHO 06ecToUbTe poboTa.
- PaboTas c Her30nMpoBaHHBIMU NPOBOAAMM, AENCTBYINTE OCMOTPUTENIBHO BO M36eXKaHNe KOPOTKOro 3aMblKaHMs.

. MOHTI/Ip)/ﬂ nposoja, 6yp,bTe BH/MaATEJIbHbI; Npn HeO6XOAI/IMOCTI/I 3aKpenuTte nx Bo nsbexaHve noBpexxaeHnA
CamMoro npoeoda nnun ero n3onaunn.

+ HapexHo 3akpennaiTe akkyMynsaTopHyto 6atapeto.
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YBnekartenbHoe

nporpammupoBaHuie ¢ PULSE™ n
KoHcTpynpoBaHune ¢ TETRIX PRIME!

NMepBoe 3HAKOMCTBO € KOHTponnepom PULSE

Pitsco Education npegcraBnaeT Pykoso0cmaeo no npo2pammuposaHuto pobomomexHuyecko2o KoHmposiaepa TETRIX®
PULSE™. PykoBOACTBO BKJItOUaeT B ce0A LUK yBReKaTeNbHbIX, MOCTENEHHO YCIIOXHALWMNXCA YNPaXKHEHWI, KOTopble
NO3BOJIAT OBMaJeTb OCHOBaMU MPOrpaMMUPOBaHNA Mogeneil, co3faBaembix U3 KoHcTpykTopa TETRIX PRIME, ncnonb3ysa
koHTponnep PULSE u rpaduryeckyto cpeny paspabotku TETRIX Ardublockly.

PykoBofCTBO NoO NporpammupoBaHuio ABnaeTca 3GPeKTNBHbIM CpeiCTBOM 00yUeHMA KaK yYaLmxcs, Tak 1

yuuTtenen pabote ¢ koHTponnepom PULSE ("mo3rom") n cuctemoini TETRIX PRIME npu cbopke 1 nporpammmnpoBaHuni
WHTEeNNeKTyasnbHbIX TOUHbIX POOOTOB, MaKCUManbHO MPUONVXKEHHBIX K HACTOALLEN XK3HW. B pyKoBOACTBO BXOAAT NATb
BBOAHbIX YNpPaXHEHWI, MOLLAroBble MHCTPYKLMKN No cobopke 6a3osoro poboTa, 10 MOMHbIX YPOKOB Ha OCHOBE PaboTbl
¢ 6a30BbIM POHOTOM 1 AOMONHUTENbHbIE YNPaXXHEHWA. YiTaTenn No3HakoMATCA ¢ GyHKUMAMK KoHTponnepa PULSE,
3nemMeHTaMm1 KOHCTPYKTOpa 1 NporpaMMHbiM obecneyeHnem TETRIX. Yuawmeca nonyyat otnnyHble 6a3oBble 3HaHNA 1
HaBbIKM, Ha OCHOBE KOTOPbIX OHM CMOTYT pa3BUBaTbCA Aasblue.

[laHHoe pelueHne, ob6befmHalowWwee B cebe KoHTponnep PULSE ¢ UHTYUTVBHO NOHATHbIM KOHCTPYyKTOpoM PRIME v nérkum
B MCMONb30BaHNMN rpadpryeckin OpUEeHTPOBaHHbBIM MPOrpamMMHbIM obecrieyeHriem, NO3BONUT cAienaTb NepBble Wwarn

B NMpenofaBaHnmv 1 U3yyeHun poboToTexHNKN. bnarogapsa nocteneHHOMY YCNOXHEHMIO YpaXHeHWI co3aBaeMbixX
PO60TOB MOXXHO ObICTPO 1 NErKo "0XMBUTD', TO €CTb Y 00YyUaIOLNXCA CPa3y »Ke BO3HUKAET OLUYLLeHME YCrexa, a TakKe
OCTaéTcA 6onblle BpemMeH 41A peLLeHUA 3a8a4 U NPUMEHEHUSA 3HAHWI B 061aCTV eCTECTBEHHbIX M TOYHbIX HayK Ha
3aHATUN.

KoHTponnep PULSE — He TONbKO OT/IMYHOE CPefCTBO AJiA 06yUueHus nporpamMmMmmpoBaHmio. OH caenaeT yBrieKaTebHbIMU
YPOKM, NOCBALLEHHbIE AaTUMKaM, SNIEKTPUYECTBY, MePefaTOUHOMY YMCY Y MHOTUM ApYruM Temam. [laxke npo3payHbIi
NoNMKapOOHATHBIN KOPMNYC KOHTPOJIepa OPMEHTUPOBAH Ha MAaKCMMasibHY 00pa3oBaTebHY0 3GPEeKTVBHOCTb: OH
No3BOJIAET NOJIb30BaTENAM BUAETb BHYTPEHHIO apXMTEKTYpY YCTPOMCTBA.

MbI TakXxe npenycmoTpenmn CeBA3b C eCTeCTBEHHbIMN N TOYHbIMW HayKaMi (c noHATUAMM, BbIXO4ALWKMMN 3a PaMKUN
HacToALllero pyKOBO,El,CTBa), KOTOPYIO MOXHO peaJin30BaTb Ha KaXaoM 13 YPOKOB MO XKelaHWIo nedarora. Peannzauns
CBA3EW C eCTECTBEHHbIMN Y TOYHbIMU HayKamMun BO3MO>Ha, eCJZin y BaC €CTb COOTBETCTBYHOLUME 3HAHNA NN BO3SMOXHOCTb
coTpyoHmn4yecTsa C Apyrumm yuyntTenamMmm, KOTopble MOryT BBECTU YKa3daHHble MOHATUA.

Hapeemcs, uto HacTosALee pyKOBOACTBO NOCYXKUT NPEKPacHbIM CTapToM K 0b6yueHuto ¢ PULSE. C HeTeprieHreMm aem
WHHOBALIMOHHbIX MPOEKTOB 11 POOOTOTEXHNYECKNX PELLEHWIA, CO3AaHHbIX BaLLUUMU YUeHUKamu!

MeHA 30ByT
basoBbin po6oT! A
BbIMOJIHIO BCE Balun
KOMaHAbI.
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TexHnuyecknin 063op KoHTponnepa PULSE

Po6oToTtexHunueckuin Kontponnep PULSE:
Mporpammurpyemoe ycTponcTso, "KoMaHaHbI LeHTp" poboTa TETRIX PRIME

Mopti2C

6 nopToB AnA yrnpasneHns

3 noprta gna CTaHAapPTHbIMN
aHanoroBbIX cepsonpuBogammn
[aTYNKOB

2 nopTa AnA ynpasnieHns

W he 3neKTpoABUraTenamm
s \ MOCTOAHHOIO TOKa

3 nopTa gna MopTt USB (gna
undposBbIX nporpaMmmMmunpoBaHus)
DaTUYNKOB

. CunoBomn

KHonka c6poca
napameTpoB/0CTaHOBKMN
MyckoBas

KHOMKa

BblKJ1lOYaTe/lb

2 noprta gns
KBagpaTypHbIX
3HKoAepoB

MopT gna nogcoeaNHEHNA
AKKYMYNATOPHOMN
6aTtapen

CoBert: [onHble 1 NOAPOGHDbIE TEXHNYECKME XapaKTepUCTUKIN
npepacTaBieHbl B pasaene "TexHn4YecKne XxapakTtepucTukm
po6oToTrexHnueckoro KoHTpossiepa TETRIX PULSE" B npunoxeHun
Ha cTpaHuue 131.
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TexHnuyecknin 063op KoHTponnepa PULSE

SERVOS-1-6
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BBogHas yactb 5



JaTtuuk:

YCTpOWCTBO, CUMTBIBatOLLEE MAapaMeTPbl OKPY»KaloLLei cpeabl 1 OTMPaBAIoLLEe 3TV AaHHbIe B KOHTPOSIep

YnbTpa3ByKOBOIi AaTUUK:
Mo3BonseT poboty
M3MepATb PacCTosHME A0
npeameTa 1 pearmposaTb
Ha ABUXKeHne

JaTynk nuHun:
Mo3sonset poboty
cnepoBatb Mo YEPHOW
NNHUK Ha 6enom GpoHe nnu
HaobopoT

3HEKTPOABIIIraTEJ1 b:

MexaHun3m, KOTOpbI OCYLLeCTBAAET ABVXeHVEe UM NPOU3BOAUT SHEPTUIO 1A BbINONHEHUA paboTbl

dnekTpoaBuraTenb
NOCTOAHHOrO TOKa:
Mpoun3BoANUT ABUNKEHNE
nnu ycunue

CraHpapTHbIn
cepBONpuUBOA:

Mo3BonsaeT BbibpaTb TOUHOE
nonoXxeHue B npegenax
yrna nepemelyeHms,
pasHoro 180 rpagycam

6 BeogHas yacTb




MNoaknioueHne o6opyaosaHmnsa K KoHtTponnepy PULSE

MogknioueHne [aTYNKOB:

[Ina nogknoyeHns JaTumka K KOHTponnepy
PULSE nopgkntounte NpoBofa Aatumka K
nopTam, 0603HauyeHHbIM D2-D4 (undpoBsble
natumkn), A1-A3 (aHanoroBble gatumku) vnm 12C
(anemeHTbI, NogkNouaemble yepes winHy 12C).

N

MoaknioueHne sneKTpogBUraTenei
NMOCTOAHHOIO TOKa:

[na nogkniooyeHnaA aneKkTpoasBuratens
NOCTOAHHOTIO TOKa K KoHTponnepy PULSE
BCTaBbTe ero NpoBoja B OAUH 13 ABYyX MOPTOB
ONA ynpaBneHUs aneKTpoaBuraTeNnamm
NMOCTOAHHOrO TOKa.

BaxkHO: KoHeLl YUépHOro NpoBo/a [OIKEH
HaxoAUTbCA PALOM CO 3HAKOM MUHYCA HA
Koprnyce KOHTposiepa.

MopcoepnHeHne cepBONPYBOAOB:

[lnAa noacoeMHeHMA CTaHAAPTHOTO
cepsonpuBofa K KoHTponnepy PULSE
BCTaBbTe ero NpoBofa B OfVH 13 MOPTOB ANA
yrnpaBneHusa cepBonpuBoaamu.

Ba)kHo: KoHew, uépHoro nposoga 4oxKeH
HaXoAUTbCA PAJOM CO 3HAaKOM MMHYCa Ha
Koprnyce KOHTposepa.

2 /

BBopHasA yactb




[iByHanpaBneHHan 3arpy3Ka AaHHbIX:
Mopt USB KoHTponnepa PULSE ncnonb3yetca
Ans oOMeHa JaHHbIMU MeXYy KOHTPOJIIepPOM
PULSE n yctpoinctsom Windows nnu
Macintosh.

Yepes 3TOT NOPT NOMb30BaTeNy MOryT
3arpy»atb gaHHble N3 KOMMblOTEPa B
KoHTposnep PULSE 1 Hao6opoT.

[InAa 3arpy3ky nporpaMmbl B KOHTponnep
PULSE BcTaBbTe ofivH pa3bém kabens USB B
nopT USB KOHTposnepa, a BTOPOW pa3bém —
B nopt USB BaLuero ycTponcraa.

MoaknioueHne akKyMynaTopHom
6aTtapen K KoHTponnepy PULSE:
MNMuTtaHne KoHTponnepa PULSE
OCyLLeCTBAETCA OT Nepe3apaaeMon
HVKeNb-MeTannrmapuaHon
aKkymynaTopHon 6atapen TETRIX
HanpseHnem 6 BOJbT.

[lnAa nopknoyeHNa akkyMynaToOpHOW
6atapen K koHTponnepy PULSE BcTaBbTe
pa3bém e€ NpoBoJa B rHe340 AnA
NoOAKMoUYEHNA akKKyMynATopa Ha Kopnyce
KOHTposnepa.

BakHo: KoHel, 4épHOro nposofa JoxKeH
HaXoAUTbCA PAJOM CO 3HAaKOM MMHYCa Ha
Koprnyce KOHTposnepa.

MpepynpexaeHue: 3anpellaeTca nogknoyaTb K KoHTponnepy PULSE
AKKYMYNATOpHble 6aTapen CTOPOHHUX NPou3BoAMTENen. AKKYMYNATOPHble
6aTapen TETRIX 3awuieHbl MNIaBKUM NpefoXpaHUTeNeM 1 ABAIOTCS

€[ MHCTBEHHbIMM BaTapesaAMM akKyMYNATOPOB, MPUrOAHbIMU ANA AaHHON
cuctembl. MNpu noBpexgeHUn NpogyKTa BCNeAcTBue HapyLeHNAa JaHHOro
TpeboBaHMA rapaHTUA aHHYNPYeTCA.
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0630p nporpammHoOro obecneueHuns

MporpammHoe obecnieveHune TETRIX Ardublockly — 310 cnevumanbHbii
NHTepdENC NporpaMmMnpPOBaHNs, CO34AHHbIN KoMNaHumen Pitsco
VCKITIOUNTENTIBHO ANA NCMOMIb30BaHUA ¢ KOHTponnepom PULSE.
MporpammHoe obecnieueHune TETRIX Ardublockly 6bino paspaboTaHo Ha
ocHoBe nHTepdelica Google nog Ha3saHuem Blockly.

Ero MoXHO ycTaHaBNMBaTb Ha pa3nuuHbix ycTporicteax Windows n
Macintosh. lNporpammHoe obecrneueHmne ycTaHaBANBAETCA Ha XKeCTKUI
ONCK ycTpoincTsa. Micnonb3yemoe yCTpoNCTBO fOMKHO MMeTb nopT USB anA
nogknoyeHns K koHtponnepy PULSE. [laHHOe nporpaMmHoe obecrneyeHue
He nopjepKnBaeTca nnaHweTtamu n Hoytoykamm Chromebook.

[ina cBasn ¢ koHTponnepom PULSE B pOHOBOM pexxmme npefycCMOTPEHO
nporpaMmmMmHoe obecneueHue Arduino (IDE). Ans HanncaHus nporpamm

MO Arduino (IDE) oTkpbiBaTh He TpebyeTtca. OHO NPOCTO AOMKHO

6bITb yCTaHOBMIEHO Ha KomnbioTepe. KoHTponnep PULSE moxHO
nporpaMmmMmupoBaTb ¢ nomoubto MO Arduino (IDE), ogHako B pamKax 3Toro
pyKOBOZCTBa BCe MporpaMmupoBaHue OyaeT BbINOHATLCA € nomMolpbto MO
TETRIX Ardublockly.

B cucteme MO TETRIX Ardublockly nporpamma Ha3biBaeTca cketuem. Kaxgoe
ynpakHeHVe PyKOBOACTBa NpefyCcMaTprBaeT Co3faHne CKeTYa, KOTopbIi
OyneT faBaTb KOMaHAbl poboTy.

B pykoBoacTBe paccmaTpurBaloTca OCHOBbl npumeHeHua MO TETRIX
Ardublockly pna pa6otbl ¢ KoHTponnepom PULSE. J1érkoctb npumeHeHus MO
TETRIX Ardublockly c konTponnepom PULSE cTaHeT oueBmaHa B npoLiecce
paboTbl C NpUMepaMu 1 NPaKTUYECKOro NPUMEHEHNA NPOrpaMm Ha OCHOBE
6a30Boro po6ota, CO6pPaHHOro U3 POOOTOTEXHMYECKOrO KOHCTPYKTOPa
TETRIX PRIME.

Mpumeyanme:
HacToAuwee pykoBoacTBO
He npefHa3Ha4YeHo

ana obyyeHus
MPOrpamMmM1pPOBaAHMIO

Ha s3bIke Arduino,

pa3HOBMAHOCTY A3blKa
C. B cetu cywectByet

MHOECTBO OT/INYHbIX
pecypcoB, MO3BONAOLMX
YCOBEPLUEHCTBOBATb HaBbIKM
MpPOrpamMmM1pPOBaHNA.

Ecnu Takue pecypcbl
npeAcTaBnAlT ANA Bac
MHTEPEC, MOXHO HauaTb C
carita Arduino no agpecy:
www.arduino.cc.

BeogHasi uactb 9



YcTaHOBKa M HacTpoliKa NporpamMmMHOro o6ecneyeHns
Arduino (IDE)

[lna Havana paboTbl Heobxoammo yctaHoBuTb MO Arduino (IDE). aHHoe
nporpaMmmMHoe obecrneueHve gns onepaumoHHbix cuctem Windows 1 Macintosh
npegcTaBneHo Ha cante Arduino (www.arduino.cc). Ha rmaBHoi cTpaHuue
Arduino HaxxmuTe Ha BKnagky Software. Ha ctpaHuue Software Bbibepute
3arpysky As1a Ballei onepaLMioHHOM CUCTEMbI 1 BbIMOMHUTE BCe nocseayolne
NHCTPYKLNN.

Bbu6nunoteka koHTponnepa PULSE

[o6aBnas nonb3oBaTenbckue 6MBANOTEKN, MOXKHO PacLLUMPUTb NMPUMEHEHNE

MO Arduino (IDE). Bubnmnotekn — 310 Habopbl 6a30BbIx GyHKLMIA, obneryamowmne
HanucaHne nporpamm unu, B TepMmmHonorumn Arduino, cketueit. [lobasneHve
6unbnunotekun Arduino gns koHTponnepa PULSE ocyulecTBnsAeTca nocsie yCTaHOBKM
MO Arduino (IDE). Bubnnoteka BKntoyaeT B cebs crieymanbHble MporpamMmbl,
HanncaHHble anAa KoHTponnepa TETRIX PULSE n

pacnpocTpaHseTca B popmaTe .zip: TETRIX_PULSE.zip. CHauana Heobxoanmo
3arpy3utb 6ubnuoteky PULSE c canta TETRIX no agpecy: www.TETRIXrobotics.
com/PULSEdownloads.

Mocne 3arpy3kun 6ubnmotekn eé moxHo BkntounTb B [0 Arduino Software (IDE)
ZBYMA criocobamu.

UmnopTt 6m6nnoTtekn B popmare .zip

MepBbli BapaHT — NpumeHeHune nyHKTa meHto Add .ZIP Library nporpammbl
Arduino Software (IDE).

B nporpamme Arduino Software (IDE) nepeiigute B nyHkTbl MeHoSketch > Include
Library. B Boinagatowiem meHio Bbibepute Add .ZIP Library (puc. 1).

€ sketch_may26a | Arduino 1.8.2 — m| X
File Edit Sketch Tools Help

Verify/Compile Ctrl+R
Upload Ctrl+U
sketch_n R .
Upload Using Programmer Ctrl+Shift+U
vold setq A

Export compiled Binary Ctrl+Alt+S i 3
Manage Libraries...

} Show Sketch Folder Ctrl+K
Include Library 3
Add File... Arduino libraries
Bridge
! EEPROM
Esplora
Ethernet
Firmata
HID
Keyboard

Add .ZIP Library...

Mouse

Raobat Control
Rabot IR Remote
Robot Motor

sD

SPI

Servo
SoftwareSerial
SpacebrewYun

Temboo no Uno an COM3

PucyHok 1

MpumevaHwme: Bce
WHCTPYKLMN U CHUMKW
9KPaHOB, NpPefCTaBNieHHbIe
B HaCToALLEM PYKOBOACTBE,
OTHOCATCA K Bepcuu

1.8.2 MO Arduino (IDE).
WNHCTpyKuun 1 Bug sKpaHoB
MOTYT HE3HaUUTENbHO
OT/INYaTbCA B 3aBUCMMOCTM
OT NCMOJNIb3yeMON
nnatGopmbl 1 BEPCUMN.

MpumeuyaHnsa gna
yuyutens:

« Cyuyétom ycnosum
B KJlacCe U Hanmuums
3/1EKTPOHHOTO
060pyAOBaHUA MOXHO
3arpy3utb 1 yCTaHOBUTb
MO Arduino (IDE) n
6rbnnoteky Arduino
ana TETRIX PULSE
Ha KOMMblOTepbI, 33
KoTopbiMY Bbl BypeTe
paboTaTb C yYeHUKaMMU.

PekomeHpyeTcsa pa3bunTb
K/acc Ha napbl. Takxe
neparory xenatenbHo
BbIMOJIHUTb BCE AENCTBUA
CaMOCTOATENbHO,
npexpge yem npeanaratb
ynpaxHeHnNa Knaccy. 3To
No3BONUT NpeayragaTb
BO3MO>KHbl€ BOMPOChI
YUYEHUNKOB 1 NOATOTOBUTH
OTBETbI.

Coser: Nnntoctpaumn

B HaCToALLEM pa3gene
NOKa3blBalOT CTaHAAPTHbIN
npouecc yctaHoBku B OC

Windows. Bua skpaHoB n
pacnonoxeHue ¢ainos B
OC Mac moryT oTmyaTbcs.
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MosaBuTCA OKHO BblibOpPa brbnoTekn ana fobasneHus. MNepengute no agpecy, roe
Bbl coxpaHunmn dann bubnmnotekn TETRIX_PULSE.zip, BbibepurTe 1 oTKpoWiTe ero

(puc. 2).
& Select a zip file or a folder containing the library you'd like to add X
Look in: | |2 Documents ~| -
(2 Arduino
~ B TETRIX_PULSE
Recent Items
Desktop
EE
Documents
This PC
[‘!* File name: TETRIX_PULSE.zip
Network Files UftYpE: ZIP files ar folders L Cancel

PucyHok 2

BepHutech B MeHio Sketch > Include Library. Tenepb B H/xXHen yactu
BbIMaaloLLEro MeHIo JO/KHa oTobpaxkaTbca 6rubnmnoteka. OHa rotosa K
MCnosb3oBaHuio B ckeTyax. OfHaKo nprMepbl cKeTyelt Ana 6nbnnotekn NoaBATCA
B meHIo File > Examples Tonbko nocne nepesanycka N0 Arduino (IDE).

YcTaHOBKa BPYUHYI0

YT06b! ycTaHOBUTb 6M6nmoTeky PULSE BpyuHyto CHavyana 3akponTe NpuioxeHne
MO Arduino (IDE). 3atem n3Bnekute narnky ¢ 6ubnmotekoin n3 apxmsa TETRIX_
PULSE.zip. MNocne n3sneyeHna nepetawute nnm konmpyinte nanky TETRIX_PULSE
B MankKy ¢ 6ubnunotekamu Arduino.

B OC Windows eé BeposATHoe pacnonoxeHne:Documents\Arduino\libraries.
B OC Mac eé BepoaTHoe pacnonoxeHue: Documents\Arduino\libraries.

Mepezanyctute MO Arduino (IDE). NMpoeepbTe, nosiBunack nn ubnunoteka TETRIX_
PULSE B meHto nporpammbl Sketch > Include Library.

Take B Bbinagatolem meHto File >
Examples > TETRIX_PULSE Tenepb noABATCA HECKOJIbKO NPYMEPOB CKeTYel Ans
KoHTponnepa PULSE.

Bbrubnunoteka Arduino ansa koHTposnnepa PULSE ycnewHo yctaHoBeHal

BeogHasiuacte 11



Hactpoiika cBAsun yepes USB

CBA3b mexay KoHTponnepom PULSE n MO Arduino (IDE) ocywectBnaetca yepes
nopt USB komnbioTepa.

Takum obpasom, Npexae yem NPUCTyNaTb K MPOrpamMmMUpPOBaHII0, HEOOXOAUMO
y6eanTbca, uto KoHTponnep PULSE nmeet Hagnexawume Hactporku B MOArduino
(IDE) pna cBasm uepes nopt USB.

Cambiii Nérknin cnocob nposepku: 3anyctutb MO Arduino (IDE), nepeinTi B MeHIO
Tools > Board 1 Bbi6paTbArduino/Genuino Uno (puc. 3). B koHTponnepe PULSE
NCMOJb3yeTcA Ta e NPOLIeCCOPHaA MUKPOCXEMA, UTO U Ha NOAJIMHHON nnaTte
Arduino UNO, cooTBETCTBEHHO, HY»KHO BbIOPaTb UMEHHO 3Ty MnaTy.

File Edit Sketch Tools Help

Auto Format Ctrl+T a
Archive Sketch
sketch_may26a . . u
Fix Encoding & Reload
void setup() { . . R ~
/ put your se Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L
3
WiFi101 Firmware Updater
void loop() [ Boards Manager...
// put your ma Board: "Arduino/Genuino Uno" ! Arduino AVR Boards
} Port 7 Arduino Ydn
Get Board Info ® Arduino/Genuino Uno
Programmer: "AVRISP mkil" 3 Arduino Duemilanove or Diecimi

Burn Bootloader Arduino Nano
Arduino/Genuino Mega or Mega
Arduino Mega ADK

Arduino Leonardo

Arduino Leonardo ETH

Arduino/Genuino Micro

Arduino Esplora
Arduino Mini
Arduino Ethernet
Arduino Fio
Arduino BT

LilyPad Arduino USB
LilyPad Arduino

PucyHok 3
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Hanee, orcoeguHue KoHTponnep PULSE, nepeigute B Tools > Port n nposepbTe
TekyLme noakoyeHus. Mpu oTCyTCTBMMN TEKYLLMX NOAKMOUEHNI NYHKT MeHto Port 6ypeTt
HeaKTUBHbIM. [Tp1 HannuMm NogknoueHni obpaTnTe BHUMaHMeE Ha nepevyeHb COM-nopTos.

3atem nogcoepmHuTe KoHTponnep PULSE k nopty USB 1 nogaiite Ha KOHTponnep nutaHue:
coefuHNTE ero C akkymynatopHoli 6atapeeii TETRIX 1 nepeBefnTe BbIK/OUATESNb NMUTAHNUSA B
nosokeHune "BKAYeHO",

Mpw BKAOYEHMN MUTAHWA 3aropUTCA CUHWIA CBETOAMOAHBIN MHAMKaTOpP. [laliTe KOHTponnepy
PULSE poctaTtouHO BpeMeHn Aj1s BbINOSIHEHUA aBTOMATUYECKOM YCTaHOBKM MNPy NepBOM
nofknayeHun. 7o 3anmeT 5-10 cekyHa. o 3aBepLueHn NOAKNIOYEHNA U YCTAHOBKM
kKoHTponnepa PULSE cuctema komnblotepa npucsont emy COM-nopr.

MepeiiguTe B Tools > Port 1 Bbibepute HepaBHO ycTaHoBeHHbIN COM-nopT. HoBbli COM-
nopt n 6yget KoHTponnepom PULSE. Bbibpas HoBbin COM-nopT, Bbl noaTBepxAaeTe, uto N0
Arduino (IDE) pon»Ho ncnonb3oBaTb €ro Ajis CBA3M C KOHTPONepPOM. Micnonb3yemblii BaMu
COM-nopT MOXeT OTINYaTbCA OT MOKAa3aHHOro Ha puc. 4.

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch

Fix Encoding & Reload

sketch_may26a

void setup() [ . . . ~
7/ put your ag Serial Monitor Ctrl+Shift+M
Serial Plotter Ctrl+Shift+L
}
WIiFi101 Firmware Updater
woid leop() {
// put your mq Board: "Arduino/Genuino Uno" >
1 Port 2 Serial ports
Get Board Info COM1
Programmer: "AVRISP mkll” >

Burn Bootloader

PucyHok 4: seinadaroujee meHo nopma, eciiu koHmposiep PULSE omcoeOuHéH.
[MepeuHu Mo2ym pasnu4amecs.
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HoBblIli nopT B AgaHHOM npriMepe 0603HaueH kKak COM1. BbibepuiTe 3TOT HOBBI
nopt, uto6bl MO Arduino (IDE) ncnonb3oBano ero ass CBA3U C KOHTPOJIEPOM.
Ckopee BCero, Npw peanbHON yCTaHOBKe Y Bac OyaeT Apyroi nopT, 1 310
HopMmanbHo. 1o 3aBepLUeHNN HACTPOVKM NOCNeA0BaTENbHOMO NopTa CBA3b C
KoHTponnepom PULSE ycTtaHoBReHa.

Mocne BbINOAHEHNA OMUCAHHOTO LWara c1ucTema Komrbtotepa byaeT
AaBTOMATMYECKUN NCMOJIb30BaTb BbIOPaHHbIV MOPT MPU KaXLOM NMOAKYEHUN
KoHTposnnepa PULSE n 3anycke MO Arduino (IDE).

CoBert: Kaxxgoe ycTponcTeo
PULSE 6yneT cnonb3oBaTb
otaenbHbin COM-nopT Ha
obwwem Komnbtotepe. Mpw
NOAKIIIOUYEHUN KaXkAoro
HOBOro KOHTposnepa PULSE
Heo6X04MMO BbIMOMHUTb
Luarv no NPMCBOEHUIO
HOMEepPOB KOHTpOJIIEpam

N permcTpaumum B

cucteme KOMMbloTepa,

Kak onucaHo Bbiwwe. Bbl
MO>KEeTe NPUCBOUTb HOMEP
KaXOMy M3 KOHTPONINEpOoB
PULSE v 3akpenutb ero

3a COOTBETCTBYIOLUM
KOMMbIOTEPOM. ITO
NO3BOJIUT KOMMbIOTEPY
BblOMpPaTb BEPHbIA NOPT
anAa KoHTponnepa PULSE
Npu KaXkgoM NOAKIYEeHUN
KOHTpOJIIepa 1 BKITIOYEHUN
NUTaHWA.

MpumeuaHne:
Jpyrve ycTpomncTaa,
noacoegnHEHHbIE K

KOMMblOTEpY, Hanprmep,
coToBble TenedoHbl, MOryT
TakXe oTobparkaTbcsa

B Buge COM-noprta.

Mpwn ogHOBpeMeHHOM
noacoeanHeH Apyroro
YCTPONCTBA MOXeT
BO3HUKHYTb HEOOXOAMMOCTb
BO3BpaTa B mporpaMmmy
Arduino (IDE), utobbi
NPOKOHTPONNPOBaTb Bbl6oOp
npasunbHoro COM-nopra.
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YcTaHOBKa 1 HacTpolika nporpammHoro o6ecneuenuns TETRIX Ardublockly

MpumeuyaHune:
[laHHOe nporpaMmHoe
obecneyeHne He paboTaeT

MporpammHoe o6ecneueHne TETRIX Ardublockly pacnpocTpaHseTca B dopmarte
.zip: TETRIX_Ardublockly.zip. CywecTtsyet Bepcusa ana OC Windows v Bepcusa
ana OC Mac. 3arpy3nTte Bepcuio, NOAXOAALLYIO AN1A Ballero yCTPpOMCTBa, C
canta TETRIX. bubnuoteka Haxogutcs no agpecy: www.TETRIXrobotics.com/
PULSEdownloads.

Ha KOMMbIOTEPAX C
32-pa3pAagHon Bepcmen
Windows.

CoxpaHuTe 3arpy>KeHHbI palinl Ha XeCTKOM Ancke. BoibepurTe B MeHIO
N3BneYeHne 3aapxMBNPOBaHHON Nanku (puc. 5).

TETRIX_Ardublockly... compressed Folder Tools

Share View Extract
D Music B videos
§ Downloads |_—-l Daocuments
=] Pictures B videos
> TETRIX_Ardublockly... v |  SearchTE
Name Type

TETRIX_Ardublockly ...  File folder

PucyHok 5

Hapgute ¢ann ardublockly_run (puc. 6).

MName B Type
ardublockly File folder
ardublocklyserver File folder
ArdublocklySketch File folder
arduexec File folder
blockly File folder
blocks File folder
docs File folder
examples File folder
|j .coveragerc COVERAGERC File
|j ardublockly Text Document
[%] ardublockly_run Windows Batch File
[] ucense File
[ ] README.md MD File
|j startpy PY File
PucyHok 6

Co3paiite ApJIbIK U pa3mMecTrTe ero Ha pabouem ctone (puc. 7). He ypanaiTe
M3BMEYEHHYIO Narnky, OHa HeobxoarMa Ana paboTbl IPOrpaMMHOro obecneyeHus.

TETRIX_Ar.. ardublockly..
- Shortcut

PucyHok 7
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B npouecce 3arpy3ku NnporpaMmMHOro obecrneueHus Ha paboyem cTosie NOABUTCA
3Hauok TETRIX Ardublockly (puc. 8).

Ardublockly

PucyHok 8

Mocne 3aBepLUeHUsA 3arpy3Kn AOMKEH NOABUTLCA STOT 3KpaH (puc. 9).

& TETRIX Ardublockly - version 1.09 = m] X

File Edit Program
TETRIX Ardublockly: sketch Name » % opn ¥ swe [F Deletenl

o ( } Arduine Source Code

» PULSE

P Arduino

< > Blocks XML

. ]
PucyHok 9

Mepeiigute B Edit > Preferences (puic. 10).

&2 TETRIX Ardublockly - version 1.09
File |Edit| Program
Undo Ctrl+Z .
Redo oy \Iy. Sketch_Name 7
Cut Ctrl+X
Caopy Ctrl+C
Paste Ctrl+V
> Delete De
» Delete All De
Preferences Ctrl+Comma
PucyHok 10
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Bam Heo6x0AMMO CKOPPEKTUPOBATb HACTPOWKM B NPOrpPaMMHOM obecneyeHunn.
Yb6epmtech, UTo B KauecTBe agpeca KOMMUIATOPa YKa3aH NyTb K MeCTy XpaHeHUs
MO Arduino (IDE) Ha Bawem yctporicTae (puc. 11).

HaxmuTe Ha none nog 3aronoskom Compiler Location.

Settings

C:\Program Files (x86)\Arduino\arduino.exe

C:\Users\pankeyt\Documents\Arduino

Uno v
COoM1 v
Compile and Upload sketch v
RETURN v
PucyHok 11

BblbepuTe NankKy Ballel onepaLuoHHON CMCTeMbI (puc.12).

Select the Arduino IDE executable
™ « Program Files (;
Organize ~ New folder

v B This PC

_ Apple iPhone
m Deskiop

/=] Documents
& Downloads
B Music

= Pictures

B Videos

i 05(C)

PucyHok 12
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Hawnpgute dannbl nporpammbl Arduino. Beibepute npunoxeHue Arduino (puc. 13).

Select the Arduino IDE executable X
« v 1t <« Program Files (x86) > Arduino v Q| Search Arduino P
Organize ~ New folder o @
Pragram Files (x86) ~ drivers
Adobe examples
AMD APP hardware
AMD AVT Java
Arduino fio
libraries
drivers
reference

examples tools

hardware tools-builder

Java arduino

lib v | arduino.l4j

libraries ardumoidebug

v | arduino_debug.l4j
reference . )
[®] arduino-builder

tools [+] libusbo.dil

tools-builder [+] msvep100.dll
Avrticulate 2] msver100.dil
ATI Technologies 5] revisions
Cisco @unmstall
Citrix | ] wrapper-manifest
CMAK

Common Files

Creative v

File name: | arduino ~ | Al Files (**) ~

Select Cancel

PucyHok 13

HaxmuTe Ha none nog 3aronoskom Sketch Folder. Boibepute mecTo ans
COXpaHeHMA Nankm cketya. MoXHO coxpaHuTb eé B nanke "[JoKymeHTbl" nnm no
MHOMY afipecy Ha BalleM ycTporcTae (puc. 14).

Settings

. i . Browse for Folder X
C:\Program Files (x86)\Arduine\arduino.exe
| Please select a directory |
C:\Users\pankeyt\Documents\Arduino
C:\Users\pankeyt\Documents\Arduino Arduino
~ O this PC Al [
J Downloads
I Desktop
Una v | Documents v
b | Arduino | 3
Custom Office Templates
Epicor Software
My Received Files
CoM1 e " b v
Cancel
Open sketch in IDE v
RETURN
PucyHok 14
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Wcnonb3yemas nnata Arduino — Uno (puc. 15).

Settings

C:\Program Files (x86)\Arduino\arduino.exe

C:\Users\pankeyt\Documents\Arduino

Atmel atme pb Xplained mini

Leonardo

Nano 328

Duemilanove 328p

RETURN

PucyHok 15

Ykaxunte ToT COM-nopT, ¢ KoTopbIM cBA3aH KoHTponnep PULSE (puc. 16).

Settings

C:\Program Files (x86)\Arduino\arduino.exe

C:\Users\pankeyt\Documents\Arduino

Uno v
D
Compile and Upload sketch v
RETURN v
PucyHok 16

lNo 3aBepLUeHnM onrcaHHoW npoueaypbl KoHTposnep PULSE 6yneT nogkniouéH K
MO TETRIX Ardublockly n MOXHO NPUCTYNNUTb K HaNUCcaHmo KoAa.
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MepBoe 3HakomcTBO ¢ [10 TETRIX Ardublockly
OcHOBHble cBefleHNA 0 NPOorpaMMHOM obecneyeHnn:

9TO OCHOBHOW NHTEPPENC, C KOTOPbIM Bbl OyaeTe paboTaTb Npu OTKPbITAN
nporpammHoro obecrneyeHus. B KpaliHem fleBOM nosie HaXoAWTCA NaHesb
NHCTPYMEHTOB. YTO6bI CKPbITb MaHes b MHCTPYMEHTOB, HA>KMUTE Ha 3HAYOK ras3a
BBepXy cTonbua. MaHenb UHCTPYMEHTOB BK/lOYaeT B cebA ABa Braa 6M10KOB:
610KW, cneumanbHO NpefaHa3HaveHHble Ansa paboTbl ¢ KoHTponnepom PULSE, n
6510k Arduino ansa AonofHMTENbHBIX GYHKLMA 1 MPOrpaMMMpPOBAHMS.

B LEHTPE HaXoanTCA obnactb nporpamMmmmnpoBaHnA. B Hero nepeHoCcAT 6n0oKN

B npouecce CoOCTaBJ/IEHNA NPOrpammbl. B HU>XKHEM npaBom yrny obnactu
npPorpaMmMmmMpoBaHnA HaXoANTCA KOP3KHa, Kyla MOXKHO nepemellatb anAa
yOaneHnA HeHY>KHble 6noku. Takxe ¢ MOMOLLbIO KHOMOK CO 3HaKaMu nmitocCa n
MWHYCa MOXHO YyBETNYMBATb N YMEHbLLATb TEKCT B obnactu nporpaMmmmnpoBaHnA.
KHonka ¢ |/|306pa>KeH|/|eM MMLIEHW NO3BONAET LEHTPUNPOBATL obnacTtb
nporpaMmmnpoBaHnA OTHOCUTEJTIbHO PAaCNONOXKEHUA 6/10KOB.

B npaBom BepxHeM yriy 061acTvi MPOrpamMmmMmpoBaHnNA HAXOAATCA TPY KHOMKW.
Mpu nomoLwwm nepson KHOMKK, "OTKPbITb CKETY', MOXHO OTKPbITb CKETY B

MO Arduino (IDE). Nporpamma oTKpoeTCA B CMHTaKcnyeckom popmare. Mpun
Heob6X0ANMOCTM CMHTAKCMUECKNI KO MOXHO pefakTupoBath B [0 Arduino
(IDE). 9Ta npouenypa B HaCTOALLEM PYKOBOACTBE He paccMaTpuBaetca. KHonka

"MpoBepuTb" NO3BONAET NPOBEPUTb CKETY HA OTCYTCTBUE OLWMOOK. MocneHaAn MpumeyaHme: STy KHOMKU
KHOMKa — "3arpy3uTb". Ha)kaTuem Ha 3Ty KHOMKY MOXKHO nepefaTtb HannCcaHHYyo MEHAIOT NOPAJOK, B
nporpammy B KoHTponnep PULSE (puc. 17). 33aBUCUMOCTI OT TOFO, KaKas
6blna HaXkaTa MOCNeAHEN.
MNpoBeputb
OTKpbITb =P o <@—3arpy3utb
cKeTy cKeTy
PucyHok 17

B KpaliHeM npaBoMm MnoJsie NoKasaH TeKCTOBbIN NCXOAHbIN Kog Arduino. Bbl He
MOXeTe pefiakTUPOBaTb UCXOAHBIN KopA. [pn HEOBXOAMMOCTU MOXKHO CKPbITb
KOJIOHKY C MCXOAHbIM KOZIOM.

B camoli HUXKHe YacTy 3KpaHa HaxXoAaMTCA NaHeNb KoMaHg Bbioga Arduino IDE,
KOTOpas CKpbITa Mo yMonyaHuio. Ecnv HaxkaTb Ha Nto6O Y4acTOK HUXKHEN NaHenu,
OTKpOEeTCA NaHeslb cocToAHUsS. OHa AaéT nHGopMaLuio B peXkume peasibHoro
BPEMEHU O COCTOAHUN 3arpy3Ku.

Y100bl NPUCBOWTD HANMMCAHHOW Mporpamme HasBaHue, HaxxmuTe Ha Sketch_
Name v BBeguTe uma daiina. lna coxpaHeHus Konuv nporpamMmmMbl HeobxoamMo
HakaTb Ha Save. [1nsa oTKpbITMA CylecTBytolero dalina HaxmuTe Ha Open.
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bnokun PULSE:

Ynpasnswowume

@ 3anycKaeT poboToTeXHNYeCKnn KoHTponnep PULSE

m< HemepaneHHO ocTaHaBfIMBaeT BbINOMHEHWE NPOrPaMmbl

Arduino run first @ 3a[aéT PpyHKUMK setup() (HacTpoiikm) 1 loop() (umkna) B Arduino

Arduino loop forever:

GUEEEE RS ON - | <@ 33347 coCTOAHME KpacHoro cetoauona PULSE

GUEEEER CITIESE ON - | <@— 337aéT cocTosHme énToro ceTognoaa PULSE
e LSl ON - | <@— 3apaéT cocTosHMe 3enéHoro ceetoguopa PULSE

bl <@ CuyTbIBAET COCTOAHME MYCKOBOW KHOMKI KOHTponnepa PULSE

ulse Read Battery Voltage .
4— CynTbiBaeT HanpAxeHne akKymMyJTATOPHOU 6aTape|/|

wait milliseconds ..
‘ <@ OxugaHvie onpegenéHHoro nepriofa BPEMEHN B MUNINCEKYHAAX

wait ‘ e | e OKMAaHMe OnpeaenéHHONo NepUoAia BPeMeHN B MUKPOCEKYHOAX

wait forever (infnite luop) @ OXxngaHue HEOrpaHN4YeHHOro BpemeHu, 6EeCKOHEYHbI LnKn

E< dnemeHT BpeMeH (MUHK-6I10K, KOTOPbIA MOXHO NPUCOeANHATb K
\_ ApYyrum 6510Kam 1 pefakTupoBaTb) )

PucyHok 18
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\

AneKTpopaBurarenu

pulse Set Motor Power Motor [EIE)
Power (-100 to 100)

<@ 33aéT MOLLHOCTb 1 HanpaBfeHne BpaLleHNA NNEKTPOLBUraTeNA NOCTOAHHOTO
TOKa; Anana3oH moLHocTn: ot -100 go 100

pulse Set Motor Powers (-100 to 100) . .
Motor 1 4—3a,qaeT MOLHOCTb U HanpaBJieHWe BpalleHA sNekTpoasuratTenen

Motor 2 NOCTOAHHOTroO ToKa 1 1 2

@ MeHseT HanpaBneHne BpaleHnAa no Bbl6paHHOMy KaHany sanekTpoaBuratena

o] = SnemeHT BpemeHu
PucyHok 19
CepBonpuBopgbl
pulse Set Servo Speed Servo ({3 ..
T <@— 327aéT YacToTy BpaLleHKA No BbIBpaHHOMY KaHasy cepBonpuBoga
pulse Set Servo Speeds (0 - 100)
Servo 1
Servo 2
SOTEN. <= 3371a6T YacCTOTYy BpaLLeHs Mo BCEM LIECTV KaHanam CepBonpriBOA0B
Servo 4
Servo 5
Servo 6
Ise Set Servo Position Sel i .
g F;::ﬁon (:?13 <@ 337aéT nonoxeHune BbI6PaHHOrO CePBONPUBOAA B AnanasoHe oT 0 ao 180
rpagycoB
pulse Set Servo Positions (0 - 180)
Servo 1
Servo 2
RN <@ 33[aET NONIOXKEHVE BCEX LIECTN CEPBOMNPUBOLOB
Servo 4
Servo 5
Servo 6
@— CunTbiBaeT nonoxeHue BbibpaHHbIX CEPBONPUBOAOB U COXPAHAET ero Kak
3HaueHne nepeMeHHoM
\E< SnemMeHT BpeMeHu )
PucyHok 20
Datumnkn

pulse Line Finder Sensor Digital Sensor Port # <

CuntbiBaeT BbIXOAHOE€ 3HavYeHne aaTtymka NMHnn

pulse Ultrasonic Sensor Digital Sensor Port # Units: <@ CunTbIBaET BbIXOAHOE 3HAUEHWE YNbTPA3BYKOBOTO

AaTynKka B CaHTMMETPaxX Unn ,[uoﬁmax

PucyHok 21

CoBert: B Bbinapatoem
MeHo Arduino nmeetcs

PAQ AOMONHUTENbHbIX
6/10KOB, BbIMOJHSOLLNX
cneumanbHble GYyHKLUN.
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CoBeTbl N0 YCTPaHEHUI0 HeCNpaBHOCTeI:

- CKeTu Bcerga Ao/mKeH HauMHaTbcs ¢ 6ioka "pulse Begin®. [Insa 3aBepLueHus
nporpammbl MOXXHO 1CMonb3oBaTh 650K "pulse End" nnn HaxaTb Ha
KpacHyto KHOMKy cbpoca napameTpoB/OCTaHOBKYM Ha KOpPyce KOHTpoepa.

« Ecnu Baw ckeTy He 3arpy»aetca Ha KoHTponnep PULSE, nonpo6yiite
OTCOeIMHNTb 11 3aHOBO NOAKIIIOUNTb Kabenb USB. Takxe MOXHO nonbitatbca
3aKPbITb 11 33HOBO OTKPbITb MPOrpammy.

« OTKpoWiTe ckeTu B okHe BbiBoga Arduino IDE n npoBepbTe, HET NN OWINOOK B
Koge.

« Ecnm Bam Tpe6yeTc51 AONONMHUTENIbHAA I/IH(I)OpMaLI,VIﬂ, MO>XHO NOJ1Ib30BaTbCA
MaTepranami B NpUNOXeHNN.

« XoTuTe yBMAeTb BCE B AeNCTBUIM? B 3TOM BaM NOMOXeT cepus
BuaeoponmkoB RoboBench, cHATbIX cneyunanbHo anst Pykosoocmead no
npozpammuposaHuto koHmponnepa PULSE. Bca cepua npegcrasneHa no
apgpecy video.tetrixrobotics.com, a Takxxe Ha kaHane TETRIXrobotics Ha
cante YouTube.

BeogHasi uactb 23



BBopgHble ynpaxXHeHnAa

Tenepb MOXHO NPUCTYNUTL K BbINMOMHEHNIO yNpaXHeHui. Kaxxpoe 13

NATN BBOAHbIX yNparkHeHn 3HakomuT ¢ MO TETRIX n npuHUmMnamm ero
B3aMMOAeNCcTBMA ¢ KoHTposnepom PULSE, a TakXke nomoraeT BblIbpaTb OCHOBHOE
annapaTtHoe obecneyeHye. YCNeLwHo BbIMOIHMB 3TU MepBble NATb YNpakHEHWUN,
Bbl He TONbKO ybemTecb Ha cO6CTBEHHOM OnbiTe B NErkocTy pabotbl ¢ MO TETRIX,
HO 1 NOArOTOBUTECH K NPOrpamMmmMmnpoBaHmto 6azoBoro pobota PULSE.

Cketu TETRIX Ardublockly

Mepep HanvcaHNem NepBO NPOrPamMMbl BaXKHO MOHATb HECKOIbKO OCHOBHbIX
npasus, Kacarowwmxca ckeTyeid. Jlydile Bcero BOCNpUHMMATb CKETY Kak nepeyeHb
WHCTPYKLNIA, KOTOpble 6yAyT BbINONHATLCA B TOM NOPALKE, B KOTOPOM OHM
3anucaHbl. Kaxabllii CKeTy BKJIIOYaeT B €651 HECKONbKO MHCTPYKLUMI U, Kak
NpaBuo, Kaxaa MHCTPYKLMA paBHa OfHOMY O61OKY B CKeTue.

Kaxzablii 610K COepKMT CTPOKM TEKCTa, Ha3blBaemble KOLOM (Mo3Tomy
nporpammrpoBaHve MHOTAA Ha3blBalOT KOAMPOBaHKeM). TekcToBoe
NporpammMrpoBaHe TaKkxKe N3BECTHO KaK CUHTAKCUYeCKoe NporpaMmiypoBaHue.
B TETRIX Ardublockly npumeHsioTca Bu3yasibHble 3n1eMeHTbl NPOrpamMmmMUpPOBaHiA,
uTO NpeACTaBnAeT cobon rpadryeckoe NPorpammMmpoBaHye.

Bo MHorux cnyyasx, nyywmii cnocob HayumTbcA NPorpammMmnpoBaTb — 3TO
cnefoBatb nprMepy. B pamkax npeanoKeHHbIX YnpaXXHeHW Bbl paccMoTpuTe
HeCKONbKO NMPYMEPOB HanucaHysa NPorpammbl, KOTOpPbIe MOMOTYT MOHATb, Kak
Co3JaBaTb CKeTUM 1 3arpyaTb Ux B KOHTponnep PULSE.

Mpumevanve: Ecnu Bbl
y»Ke ocBOWu HanncaHue
cketyen B Arduino n
XOTUTE NepenTn Ha
cneayowWmin YpoBeHb,

Bbl MO)KeTe Ha4yaTb C
paccmoTpeHmnsa Bcex
dyHKUM 6uGNNOTEKN.
Mbi cocTaBunu n
BK/IOYMNMN B PYKOBOACTBO
onucaHne GyHKUui ¢
npumepamm Toro, Kak
Ka)XKAas U3 HUX MoXeT
AeNCTBOBaTb B CKeTYe
Arduino. 3Ta nnpopmanuma
npefcraBsieHa B
NPpUNoXeHun K
pyKoBoACTBY Ha cTp. 132-
138. Mo mepe o6HOBNEHNSA
6u6nnoTeKkn Ana HOBbIX
Bepcvii, B Oyayuem B Heé

MOTFYT ObITb BKJIIOYEHbI
AOMNONHNTE/NIbHbIE

dyHKYMN.

MpumeyvaHune: B
JorMoJIHeHMe K bubnunoTteke
PULSE cywecTByeT uenas
KOMMEeKUMUs KOMaHA Ha
A3blke Arduino, KoTopble
HeobxoAMMOo NOHATb A0
CO34aHunA JeNCTBYIOLWNX
nporpamm. CcbIKKn Ha
CNpaBoOYHble MaTepuarbl

no A3bIKy Arduino, a Takxe
MHO>ECTBO PYKOBOZACTB MO
€ro MU3yYeHUI0 MOXKHO HaNTK
Ha MMaBHOW CTpaHULe canTa
Arduino

www.arduino.cc.
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YnpaxxHeHue 1: lMpuBeTt, mup!
BBepeHune

Hy>HO HanucaTb NPOCTYI0 MPOrpammy, NN CKeTY, KOTopas 3aCTaBUT MUTaTb
KpacHbIi cBeTogmog KoHTponnepa PULSE. MNpeactaBbTe, UTO KOHTPOINEP BaM
nogmurueaet! YnpakHeHne CBOAUTCA K COCTaBNeHMIo nporpammbl "Mpurser,
Mup!" 1 0OBbIYHO CIYKWUT BBOAHbIM YNpaXkHEHMEM 1A N06Oro HaurHatoLero
nporpammMucTa. CKeTy, KOTopbIl BaM NPeACTOMT CO3AaTb, NpeacTaBnseT cobom
npocToi 6a3oBbii kKog PULSE. Bc&, uto Hy»kHO ana 3toro — koHTponnep PULSE,
WCTOYHWK SNEKTPONUTaHNA 1 MOJKNIOUEHME K KoMMNbloTepy vepes USB.

Heob6xopnmoe o6opynoBaHue

N
1x 1x
1x AKKymMynaTopHas Kabenb USB ¢ 1x
koHTponnep TETRIX®  Gatapes NiIMH6B  pasbémamu Tuna A-B, KoMMbloTep
PULSE™ 44268 40235 40967
\. J

OTKpbITVE NpOrpamMmmbl

HauHéMm c paccmoTpeHusa nepBoro nprmMepa cketya. OTKporTe CKeTy,
nocnefoBaTesibHO BbIOPaB B MEHIO MYHKTbI CoBert: He moxeTe HanTn
Examples > GS_Activity_1. OTKpoeTcAa OKHO HOBOro CKeTYa Moj 3arosloBKOM nporpammy? CBepbTech €
GS_Activity_1 (puc. 22). pasgenom «YcTaHOBKa u
HacTpoiiKa nporpaMmmMHOro

TETRIX Ardublockly: 6s Activiey.1  » 3 B oseen ob6ecneueHuns Arduino
Software (IDE)» Ha cTp.
10-11.

« {}  Arduino Source Code
> PULSE # ude <PULSE.h>

PULSE pulse;
> Arduino

void setup() {
pulse.PulseBegin();

Arduino run first:

void 1oop() {
pulse. setRedLED(HIGH)
delay(1000);
pulse. setRedLED(LOW)

Arduino loop forever: delay(

Fﬂ\ﬁise Set Red LED (KD

ulse Begin
d gl

wait | 0IE) = milliseconds

| pulse Set Red LED
Ew\ait 1000 JRUIIEECGIGE

<> Blocks XML

PucyHok 22
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OnuncaHmne

CoBeT: YT06bI y6eanTbCs,
onpepenserca nm
KoHTponnep PULSE
CUCTEMOW KOMMbIOTepa,

Mepep 3arpy3koi ckeTuya B KoHTposnnep PULSE Heobxogmmo nofgkniountb
KOHTPOJIIEP K 3N1eKTPOMNUTaHUNIO, YCTAHOBUTb CBA3b C KOMMbIOTEPOM U MPOBEPUTD,
0bOHapy»KeH N1 KOHTPOJIEpP CUCTEMO KOMMbloTepa.

Mocne nogknioueHna koHTponnepa PULSE, kak noka3aHo Ha nnnoctpaumu, npoeepbTe NOPT B TOM
nepeBeAuTe BbIK/OUaTesb 3MeKTponuTaHmsa B nonoxeHne "ON". PaboTatowui e nopsApKe, 4To onncaH

CUHWI CBETOBOWN MHAMKATOP YKa3blBaeT Ha TO, YTO MTaHNE BKITIOUYEHO. B paspene "HacTpoiika
cBAsn yepes USB" Ha cTp.

12-14.

Ni-MH AAIS00nAh 6.0

BboinonHeHne ynpaBnsiowero Koga

YT06bI 3arpy3nTb ckeTy B KOHTposiep PULSE, WwénkHmTe no KHonke "3arpy3nTb
ckeTy" [Upload Sketch] (puic. 23). YTo6bl NpoBEpPUTb COCTOSIHME 3arpy3Ku, HAXMITE
Ha Arduino IDE output BHU3Yy OKkHa nporpammbl (puc. 24).

PucyHok 23 PucyHok 24 PucyHok 25

HabniogaiiTe 3a kKHonKow 3arpy3ku cketya [Upload Sketch]. Xog 3arpy3ku
oTobpakaeTcA ABUKEHMEM LIBETHOM IMHMM MO OKPY>KHOCTU KHOMKM (puc. 25).
[loXXauTeCb OKOHYaHUSA 3arpysKu.

Cosert: [louemy
BpPeMsA n3mepsaeTca
B MUJIINCEKYHAAX?

Mpw 3arpy3ke AaHHbIX XENTble CBETOAMOAbI Ha Kopnyce KoHTponnepa PULSE MporpammmcTbl NCNONb3YIOT
6ynyT muraTb. Mocne eé 3aBepLueHnsA PALOM C KpaCcHOI KHOMKOM copoca MWUIMCEKYHADI ANA Bornee
napameTpoB/OCTaHOBKM OYAeT HenpepbliBHO rOPeTb 3eN1EHbIi CBETOLNOA. TOYHOrO OTCYETA BPEMEHM.
CBeyeHne 3eN€HOro CBETOANOa O3HAYaET, UTO KOJ rOTOB K BbIMOSIHEHUIO. 1000 munnucekyHa pasHo 1

[inAa ero 3anycka HaxkmuTe Ha 3enényto KHomky "lNyck". KpacHbl cBeToamnos CeKyHpe.
PALOM C KHOMKOW cOpoca napameTpoB/OCTaHOBKM ByAeT MuraTb C HTEPBanoM
ofjHa ceKyHfa. YTobbl OCTaHOBWTb MPOrpammy, HaXXMKTe Ha KHOMKY copoca
napaMeTpoB/OCTaHOBKM.

Mo3gpasnaem! Bbl ycnelwHo 3arpy3unm cBon nepebilt cKeTy B KoHTponnep PULSE
1 NPOAEMOHCTPUPOBAanM BCEM ero feicTBue.
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[anbHellwee nsyyeHne

PaccmoTtpuTte npaBoe none okHa nporpammbl. Bol yBugute TekcTt ¢
Pa3nMyHON NyHKTYyaumnen. ITO Ha3blBaeTCA CUHTAKCMYeCKOoe Un TeKCTOBOe
nporpammMmrpoBaHe. Kaxzablii 6510k B ckeTue 00blYHO NpefcTaB/ieH OfHOM
cTpoKkow TekcTa. CTPOKM TeKCTa B COCTaBe CKeTYa TakKe Ha3blBalOT KOAOM, MOSTOMY
nporpaMMrnpoBaHne NHOTAa Ha3blBalOT KOQUPOBAHMEM.

CoBerT: brok

Mo»HO n3meHnTb HEKOTOpble NapaMeTpPbl CKETYa 1 MOCMOTPETb, KaK 3TO NOBJINAET
BpeMEHN HaxoanTCA

Ha paboTy KpacHoro ceetoanofa. bnok oxnaaHus onpeaenseT ANUTENbHOCTb
BKJIIOUYEHWS 1 BbIK/IOUEHNA CBeToAmoa (puc. 26). OTO U3MEHAEMbI MapaMeTp
cKeTya. [oaKCNeprMEHTMPYIATE C €r0 3HAYEHUAMYM TaKUM 06Pa3oM, UTOObI
CBETOAMO[ MUran B pa3HbiX pexkumax. [MonbiTaiTech caenath TaK, YTo6bl OH MUrasn
ObICTPee UKW MefnieHHee.

B 10 B KaTeropumn
"JnekTpoasurarenn”.

wait G0N | milliseconds

PucyHok 26
Karkpgas nporpamma HaumHaeTca ¢ 6510Ka HacTpolkm (setup) u umkna (loop). B none
6n0oKa, NpefaHa3HauYeHHOM AJiA HAaCTPOIKK, Bceraa nepsbiM byaeT 6510k pulse Begin. Cioga
romeLLaloT BCe npoune 6510KK, Tpebyiolme nnLib Pa3oBON HAaCTPONKKM. BroKu, KoTopble B
nporpamme 6yayT 3aUMKneHbl NOCTOAHHO, NOMeLLatoT B 610K umkna (loop).

B paccmatpuBaemoM NprMepe KpacHbIVi CBETOAVOA BKITOUAETCS U BbIKITIOYaETCA
MHOFOKPATHO, MOCKOJIbKY 3TN AENCTBUA MOMELLEHbI B LK. BbinonHeHne yukna
NPeKpPaTUTCA TONbKO NMPW OCTAHOBKE BbINOSIHEHWUA MporpaMmbl (puc. 27).

pulse Begin

pulse Set Red LED ([EINED

Arduino run first:

Arduino loop forever:

milliseconds

pulse Set Red LED

PucyHok 27
[ononHuTenbHoe ynpaKHeHne

Ha ocHoBe 3TOro nprmepa nonblTanTeCb CO34aTb HOBbIV CKETY, YNPaBAALWNA MUraHemM
cBetoamnoda. CaenanTe Tak, YToObl MUran He TONbKO KPACHbIN, HO U 3eNéHbI CBETOANOM.

BcnbixvBatowWmmm Nnm MUratoLLni CBET MOXHO MCMNOJb30BaTb B KauecTBe CUrHanmsauumn
Unu gna cBaAsn Ha 6onbLiom pacctoaHum. MNonpobyiTe co3gaTth NocnefoBaTeIbHOCTb
MUTaoLLMX CBETOBbIX CUrHANIOB Hanogobue cTon-curHana.

YT106bI HauaTb HOBBbIN ckeTy, BbibepuTe File > New. BctaBbTe cooTBeTCTBYIOWME BNOKNM
B cKeTu. 1o 3aBepLueHUn paboTbl Hafl CKETYEM Bbl MOXKETE MPOBEPUTL €ro Ha Hanuumne
oWNOOK NPY NMOMOLLM BCTPOEHHOTO NMPOrPaMMHOrO MHCTPYMeHTa. [1na nposepku
HanucaHHOWM NporpamMmmbl HaxkMMTe Ha KHonKy "MpoBepuTb ckety" (puc. 28).

Mpw 3TOM NpousonaeT KOMNUMPOBaHMe Kofa 6e3 ero 3arpy3Kku B KoHTponnep. Ecnu B
Kofle eCTb OLMOKN, OHUN ByLYT OTOOPaXKaTbCA B OKHE OLIMOOK KOMMUAATOPA B HUXKHEN
yacTy OKHa ckeTya (puc. 29). OWnbKN HeobxoaAMMO YCTPaHUTDL 1O 3arpy3Kun Koga B
KoHTposnep PULSE.

Arduino IDE out

PucyHok 28 PucyHok 29
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Ecnum owmnbKmM OTCYTCTBYIOT, KOMAMNATOP 3aBepLIMT PaboTy C BbIBOLOM
COO6LLeHNA, UTO KOMMUANPOBAHMNE BbIMOIHEHO U MOXHO 3arpy»aTtb Kof B CoBert: [1pu BbINOAHEHUN
KOHTponnep. B ckeTue wénkHUTe No KHomke "3arpy3utb ckety" [Upload the JOMNOJSIHNTENbHOIO
Sketch] n nocmoTtpuTe, yaanocb nu Bam co3patb Mmofenb ceetopopa. YNPa>KHEHNA MOXXHO

Nno/1b30BaTbCA O6pa3LI,OM
CKETYa B NMPpUIIoKeHnn nog

CBA3b € peasbHbIM MUPOM

MooymaiTte 0 TOM, UTO BaC OKpYy»aeT. B Kakux ycTponcTBax Ncnonb3yeTca 3aronoBkom GS_Activity_1_
BCMbIX1BAIOLWMIA U MUTAOWNIA cBeT? Hanprimep, B MX YMCTIE MOXKHO Ha3BaTb Extension_Example.
cBeTodopbl, NPa3gHNYHbIE OFHU, NONNLENCKMe MUrankn. CBETOBblE CUTHaNb
MOTYT CIYXWTb AN NPeaynpexaeHus Uam npreneyeHmnst BHUMaHuA.

Mpodeccun: LOPOXKHBIN MacTep, NHXeHep CyObl SKCMyaTaluy CBEToGpopoB,
NHXXEHEP-3NEeKTPOHLWMK

CBA3b C TOYHbIMU N €CTECTBEHHbIMU HayKamn

« QOu3nka
0 DNeKTpMYecTBo
o CeeTom3nyyaroLire gmopbl
« TexHonorusa
0 NpoeKTpoBaHme 3NEKTPOHHbIX CUCTEM
o lMNporpammupoBaHne ceeTo$popoB
+ TexHUYecKoe KOHCTPynpoBaHme
o Buppbl ocBeleHnsa
o OnTurka
+ MartemaTuka
o YacToTa

o0 Pexunm

CBA3b GJIOKOB C TEKCTOM

- . .
nldUIIIO run IIIS[- volad se up() { M ~ A I .

dUIse Begin P pulse.PulseBegin();

Arduino loop forever: BT R el le M leTe ol 4 K finclude <PULSEh> Obparure
- PULSE pulse; BHVMMaHWe, YTo
NS G ES0) ON - || <= pulse.setRedLED(HIGH); ON ("BK/t0o4EHO")
wait I SN @ delay(1000); void setup() { O3Ha%aer
pulse.PulseBegin(); "Bbicokuin’, a OFF
4— pulse.setRedLED(LOW); } ("BbIKNIOYEHO")
wait I EER LN <= delay(1000); — "HU3KMIA".
void loop() {
pulse.setRedLED(HIGH);
delay(1000);
pulse.setRedLED(LOW);
delay(1000);
}
\ J
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Vnpa)KHeHwe 2: Bpau;emne 3neKTp0ABVIraTEJ1EI7I MOCTOAHHOIO TOKa
BBepeHune

[lna BTOpOro ynpakHeHUs f06aBNAETCA SNeMeHT MexaHr3ma ABMXKeHWA. Bbl JONXKHbI HanncaTb
CKeTY, KOTopbI ByaeT NpUBOANTb B ABUXKEHME INIEKTPOABUraTENb MOCTOAHHOMO TOKA.

Heo6xogumoe o6opygoBaHue

N
1x 1x 1x
KOHTpoOnnep AKKYMYnATOpHasn Kabenb USB ¢

TETRIX® PULSE™ 6atapea NIMH6 B pa3bémamu Tuna A-B,
44268 P 40235 40967
S - B
JneKkTpogsuratesnb

noctosAHHoro Toka TETRIX

44298 co ckobol KpenneHus 1x

cepsonpueoaos 40232 KoMnbloTep
(ykazaHua no cbopke Ha cTp.
L 54-55) )

OTKpbITIE NPOrpamMmMmbl

Mpexae yem OTKPbITb CieAyoL M NpUMep CKeTYa, HEO6XOAUMO COXPaHUTb BCe
CKeTuu, K KOTOpbIM Bbl 6yfieTe ob6paLlaTbca nosxe. PaccMoTprM Npumep cKetya.
OTKpoITe CKeTY, MOC/iefoBaTeslbHO BbIOPAB B MEHIO MYHKTbI

Examples > GS_Activity_2. OTKpoeTcsA OKHO HOBOrO CKeT4a Nnof 3arosioBKOM
GS_Activity_2 (puc. 30).

7 TETRIX Ardublocky - BETA - a x

TETRIX Ardublockly: 6s Activi.2 »

«
v PULSE
Control

Arduino run first:
pulse Begin

Arduino loop forever:
pulse Set Motor Power Motor
Power (-100 to 100)

wait (i) | milliseconds

pulse Set Motor Power Motor
Power (-100 to 100)

wait () | milliseconds

<> Blocks L

PucyHok 30
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OnuncaHmne

Mopn ynpaBneHnem 3TOro CKETYa d/1eKTPOABUraTeNlb MOCTOSHHOIO TOKa byaeTt
BPALLATbCA B TEUEHUE NATU CEKYHL 1 3aTEM OCTaHOBUTCA. [lanee oH OyaeT
BPaLLATbCs B MPOTUBOMOIOKHOM HaMpaBfieHUM NATb CEKYHA,. DNeKTpoaBuraTesib
6yneT paboTaTb Ha NMoNOBUHY CBOE MOLLHOCTH. PaboTa B onrcaHHOM pexnme
OyneT NPoLOMKaTbCA A0 HaXKaTuA Ha KHOMKY cOpoca NapameTpoB/OCTaHOBKMU.

BbinonHeHue ynpaBnsiowero Koga

MNepep 3arpy3kon cketya B koHTponnep PULSE nposepbTe coegnHeHums.
He 3abbiBaliTe, UTO NOACOEANHUB NEKTPOABUraTeNb, Bbl AO6ABUIM
HOBOe nopkntoueHve. NogknounTe NPOBOJ 3N1eKTPOABUraTeENA K NOPTY
3NeKTpoABUraTesia NOCTOAHHOrO ToKa 1.

Ni-MH AAL

3arpysuTe cKeTy B KOHTposiep. [py 3TOM BKIIOUNTCA 3eN1EHbIN CBETOANOAHDIN
WHAMKATOP, YTO O3HayaeT roTOBHOCTb K BbIMOIHEHUIO KoAa. [locne BKoYeHNA
CBETOANOAHOrO NHAMKATOPa HaXMuTe Ha 3enéHyto KHonky "lyck" Ha Kopnyce
KoHTponnepa PULSE.

I'Ipocne;u/lTe 3a HanpasneHnem 1 NpoaoJIXNTENIbHOCTbIO BpalleHUA
SNieKTpoasuratena. COOTBETCTByET an pa60Ta SJieKTpoasuratena
3amjlaHNpPOBaHHOMY OeNcTBumio I'IpOl'paMMbI? Y106bl OCTAHOBUTD
SN1eKTpoaBuratesib, HaXMNTE Ha KHOMKY c6poca ﬂapaMETpOB/OCTaHOBKI/I.

[AanbHernwee nsyyeHne

C nomolbto 6510KOB yCTaHOBKM MoLHOCTM (pulse Set Motor Power) moxHo
3a/laTb MOLLHOCTb 31IeKTPOABMraTens B NpoLeHTax, B AnanasoHe ot 0 (Hynesas
MOLLHOCTb) Ao 100 (NosiHaA MoLWHOCTb). Ecnu TpebyeTca NonoBMHa MOLLHOCTH,
yCTaHOBMWTe eé 3HauveHue Ha 50 (puc. 31).

pulse Set Motor Power Motor
Power (100 to 100) | E)

PucyHok 31

Coser: Yem
3NeKTpoABuraTesnb
NOCTOAHHOIO TOKa
OTNINYaETCA OT
cepsonpusoga?
dneKTpogBuratesnb
NOCTOAHHOIO TOKa MMeeT
[iBa NPOBOAA N MOXeET

BpallaTbCA HENPEepbIBHO.
Cepsonpusog TETRIX
MMeeT TpY NpoBoAa ”
MOeT yCTaHaB/MBaTbCA B
Pa3NNYHbIX NONTIOXKEHUAX,
HO OH BpPALLAETCA TONIbKO B
npepenax 180.
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Bo Bpems BbIMOSHEHNA NPOrPaMMmbl, NPY BPaLLEHUW SNEKTPOABUraTens Brepén
WK NO YacoBOW CTPESIKE PAAOM CO LUHYPOM 3MIEKTPOABUraTens byaeTt cBeTUTbCA
KpacHbIN MHAMKaTOp. B ckeTue 3T0 HanpasneHme BpalleHna npeacTaBieHo
NOJSIOXKNTENIbHON BENMYMNHOW (purc. 32).

PucyHok 32

Bo Bpems BbIMoSIHEHNA NPOrPaMMmbl, NPV BPaLLeHN 311eKTpoaBUraTens
Hasag UiV NPOTMB YacoBOW CTPENKM PAAOM CO LIHYPOM 3/1eKTpOABUraTens
OyneT CBeTUTbCA 3eMEHbIN UHAMKATOP. B CKeTue 3To HanpaBneHvie BpaLleHNs
NpeAcTaBneHo OTpULLATENIbHOW BEIMUUHOW (purc. 33).

PucyHok 33

MoTpeHnpyiTeCb MeHATb MapamMeTpbl B cKeTye. MOXXHO M3MEHATb MOLLYHOCTb
3NEeKTPOABWraTesisi, HanpaeB/eHVe BpaLLeHNs NeKTPoABUraTeNs, yCIoBYs
OCTaHOBA W 3afiePXKKy Mexay AercTeuamu. MoHabnoganTe 3a Tem, Kak Takme
M3MEeHEHNA BIVSAIOT Ha PaboTy aneKTpoaBUraTens.

OMOJIHNTENIbHOE yNpaXKHeHne
A ynp CoseT: [1puv BbINOAHEHUN

Ha ocHoBe 3TOro nprimepa nonbiTanTeCb CO3[aTh HOBbIN CKETY C AONONHUTENBHOTO
NCMNONb30BaHNEM 3M1eKTpoABUraTeNia MOCTOAHHOMO TOKa 1 CBETOANOAHbIX yNpaxHeHNA MOXHO
NHANKATOPOB KOHTposnepa. BcnomHuTe, yemy Hayumnmnch, BbINOMHAA NepBoe nosib30BaTbCs 06pasLom
yrpaXHeHre, 1 NpuaymanTe HeobblYHbI CMOCO6 MCMONb30BaTb MUTatoLLMe CKETYa B NPUNOKEHWN NMOA
CBETOAMOAbI C BPALLALWNMCA 3NeKTpOoABMraTesiem. 3aronoskom GS_Activity_2_

Extension_Example.
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CBA3b € peasibHbIM MUPOM

dneKTponBUraTensimMy MOCTOSHHOTO TOKa OCHALLEeHbl MHOTME YCTPOICTBa

1 obopynoBaHe, HaNprmep, MMPTbl, Noe3aa, MalMHHOe 06opPYyAOBaHNE,
3NEKTPOUHCTPYMEHTbI, aBTOMOOUN, BEHTUAATOPDI. 3a4acTyI0 OHU NPUBOAAT B
[eNCTBME pa3Hble SNIEKTPOHHbIE YCTPOICTBA.

Mpodeccun: mexaHVK Masnbix ABUTaTeNEN, HXeHEP-MeXaHUK, CNeLUanucT no
TEXHNYECKOMY 0O6CNYXMBAHNIO MALLMHHOTO 060PYA0BaHMA

CBA3b C TOYHBIMUN N €CTeCTBEHHbIMUN HayKamMmu

« Ousnka
0 [NoCTOAHHbIN TOK
0 MolwwHocTb
« TexHonoruA
o MprMeHeHMe aneKTpoaBuUraTesiell NOCTOAHHOIO TOKa
0 KpyTAwmin MOMeHT
+ TexHUYecKoe KOHCTPynpoOBaHme
o lNMpoBogHble coeinHeHUA NeKTpoaBUraTenen
0 3asemrneHune
« MaTtemaTuka
0 O60poTbl B MUHYTY (06/MUH)
o pagycol

CBA3b 6/I0KOB C TEKCTOM

Arduino run first:
ulse Begin
CEEEET |-

Arduino loop forever:

void setup() {

pulse.PulseBegin();

void loop() {
pulse Set Motor Power Motor <@—pulse.setMotorPower(1,50);
Power (-100 to 100)
Fw\ait ER) | milliseconds B s e IS RN EY0100) B
pulse Set Motor Power Motor @ pulse.setMotorPower(1,-50);
Power (-100 to 100) | E&

[v;aét T S < J |2y (5000);

NMpumevyaHune: YkasaHHble B KPYriblX
CKObOKax napametpbl (1,50) o3HaualoT, UTo

anekTpopasuratens N2 1 6yaeT Bpallatbcs no
YaCoBOW CTPesiKe C MOLWHOCTbIO 50 %.

UcxogHbiih kog Arduino

#include <PULSE.h>
PULSE pulse;

void setup() {
pulse.PulseBegin();

}

void loop() {
pulse.setMotorPower(1,50);
delay(5000);

pulse.
setMotorPower(1,-50);
delay(5000);

}

\. J

32 BBOﬂHbIe yrnpaXHeHNA



Vnpa)KHeHwe 3: Bpau;emne cepBonpusogos
BBepeHune

TpeTbe ynpaxkHeHWe npefycMaTprBaeT Co3laHre CKeTYa, KOTopbl byaeT ynpaBnsaTb BpalleHnem
cepsonpumoga. CepBonpuBoabl NepemeLlaloTca B TO NONIOXeHWe, KoTopoe Obino 3ajaHo, He3aBUCUMO
oT ux ncxogHoro nonoxkeHua. Cepsonpusogbl TETRIX moryT Bpalatbca TONbKo B AnanasoHe ot 0 o
180°. Hanpumep, MOXHO AaTb CepBONPUBOAY KOMaHAY NepeMecTUTbCA B MONoXeHne 45° He3aBrncrMmo
OT TOro, OTKy[,a OH Hayan asuxeHue. Ecnm ncxogHaa nosmuma 0°, cepBonpuBOA NOBEPHETCA NO YaCOBOM
cTpenke Ha 45°. Ecnu BpaweHune HaumHaeTca ot 120°, OH NOBEPHETCA NPOTUB YaCOBOW CTPEeNKM Ha 45°.

Heo6xogumoe o6opynoBaHue

N
1x 1x 1x
KOHTpoOnnep AKKYMYnATOpHasn Kabenb USB ¢
TETRIX® PULSE™ 6atapea NIMH6 B pa3bémamu Tna A-B,
44268 40235 40967
S - B
1x
CepBonpusopg HiTec HS322-
HD 40538 co ckoboi
KpenneHusa cepBOnprBOA0B 1x
40232 (yka3saHua no cbopke KomnbloTep
Ha CTp. 54-55)
\_ Y,

OTKpbITHE NPOrpamMmmbli

Mpexae yem OTKPbITb CiedyoL M NpUMep CKeTua, HeO6XOAUMO COXPaHUTb BCe
CKeTUU, K KOTOPbIM Bbl byfieTe 06pallaTbcA No3xe. PaccMoOTpum nprmep cketya.
OTKponTe CKeTy, NocsiefoBaTesibHO BbIOPAB B MEHIO MYHKTbI

Examples > GS_Activity_3. OTKpoeTcsi OKHO HOBOrO CKeTUa Nnof 3arofioBKOM
GS_Activity_3 (pwnc. 34).

File_Edi_Progam

TETRIX Ardublockly: 6sActivi.3 »

®
v PULSE
Control
Motors Arduino run first:
Servos

pulse Begin
pulse Set Servo Speed Servo
Speed (0 - 100)

vospeed(1.25)
Sensors
> arduino
—
Arduino loop forever:
pulse Set Servo Position Servo

Position (0 - 180)

Fnait EIN[) = milliseconds

pulse Set Servo Position Servo
Position (0-180) | [}

Elalt (3000} } milliseconds

<> BlocksxiL

PucyHok 34
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OnuncaHmne

Mop, ynpaBneHnem TpeTbero CKketva cepsonpuneo [OJIXKEH BpaLLaTbCA Bnepé,q

1 Ha3ag MexXay ABYMs Pa3HbIMU NOSTIOKEHUAMY C YCTaHOBJIEHHON YacTOTON CoBert: Yem
BpaLleHus. MNprBoa fomKeH paboTaTb o CKOPOCTbio 25 %. PaboTa B onrcaHHOM 3NeKTpoABMraTeslb
pexrme GyAeT NPOAOIKATbCA A0 HAXKaTUA Ha KHOMKY cOpoca napameTpos/ MOCTOAHHOTO TOKa

OCTaHOBKM. OT/INYaeTCa oT
cepsonpusoga?
dneKTpogBuratesnb
NOCTOAHHOIO TOKa MMeeT

CepBOI'IpI/IBO,D,bI OT/INYAKOTCA HAMHOIO 60/1ee BbICOKOI TOUHOCTbBIO ABUXeHNA No
CPpaBHEHUIO C SNneKTpoaBUraTenAMmM NOCTOAHHOIO TOKa.

BbinonHeHune ynpasnsawouiero Koga fBa NPOBOAA N MOXKET
BpaLLaTbCA HEMPEPbIBHO.
Mepepn 3arpy3skon cketya B KOHTponnep PULSE nposepbTe coegnHeHunn. He Cepsonpusog TETRIX
3abblBaliTe, YTO NOACOEAMHIIB CEPBOMNPUBOA, Bbl JO6aBUNMN HOBOE NMOAKIIOUEHME. YIMeeT Tp1 NpoBofa U
MopkniounTe NPOBOA CePBOMNPKBOAA K MOPTY cepeonpusopa 1. MOET yCTaHaBIMBaTbCA B

Pa3fNYHbIX NONOXEHNAX,
HO OH BpalLLaeTcA TONIbKO B
npepenax 180.

3arpys3ute ckeT4 B KOHTposiep. [1pn 3ToM BKAOUMTCA 3e1EHbIN CBETOAUNOAHbIN
WHAMKATOP, UTO O3HayaeT rOTOBHOCTb K BbIMOIHEHMIO Kopaa. MNocne BKoyeHnA
CBETOAMOAHOrO NHAMKATOPA HaXMuTe Ha 3enéHyto KHonky "lMyck" Ha Kopnyce
KoHTponnepa PULSE.

MpocneanTe 3a HanpaBsiEHVEM 1 MTPOAOIKUTENBHOCTBIO BPALUEHNA
cepBonpuBofa. CooTBETCTBYET M paboTa cepBONPMBOAA 3amiaHNPOBaHHOMY
AeCTBUI0 MPorpaMmbl? YTobbl OCTaHOBUTL SM1EKTPOABUraTENb, HAXMMUTE Ha
KHOMKY c6poca napameTpoB/OCTaHOBKM.

[anbHeliwee nsyyeHne

B 3TOM cKeTue Bbl UCMONb3yeTe ABa HOBbIX 6ioka PULSE: pulse Set Servo Speed
(ycTaHOBKa YacToThbl BpalleHna cepBonprBoga) u pulse Set Servo Position
(ycTaHOBKa no3uummn cepBonprBofa). B oba 6noka BXxoguT no Asa napameTtpa, HO
OHW pasNinyaloTCA.

B 6noke pulse Set Servo Speed 3agatoTca Takme napameTpbl, Kak KaHan
CepBOMpPMBOAA U YacTOTa BpaLleHnA cepBonpmBoa.

B npumepe cepsonpusoa 1 6yaeT BpallaTbCs C MOLWHOCTbIO 25 % Ao Tex nop,
MoKa He JOCTUIHET MONIOXKEHNS, 3afaHHOro 6iokom pulse Set Servo Position.
70T 610K HaxoAMTCA B 6N1OKe HAaCTPOWKM (setup), MOTOMY UTO AOSKeH ObiTb

OLHOKPATHO BKJIIOUEH B NMepeyeHb HayasibHbIX 610KOB nporpammbl (puc. 35).

Arduino run first:

pulse Begin
pulse Set Servo Speed Servo
Speed (0-100)

PucyHok 35
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B 6510k pulse Set Servo Position BKtoueHo ABa clieayioLx NapameTpa: KaHas
CepBOMNpPrBOAA 1 3alaHHOE KOHeUHoe nosoxeHune. B npumepe napametpbl 6roka
pulse Set Servo Position 3apaHbl Takum 06pa3om, UTo ceponpusog 1 NOBepPHETCA
B 3aflaHHOEe KOHeyHoe nonoeHve 180°. 3aTem OH nepengeT B nonoxeHue 0°,
[BUranch C TOW e CKOPOCTbIO.

Tak Kak nporpamMma 3akntoueHa B LUK, cepBonpuBoa byaeT nepemellatbca B
YKa3aHHbl€e MOIOXKEHUA [0 TEX MOP, MOKa BbIMOSIHEHME NPOrpaMmbl He 6yaeT
npekpatyeHo (puc. 36).

Arduino loop forever:

pulse Set Servo Position Servo
Position (0 - 180)

‘Vait 3000 R

pulse Set Servo Position Servo {3
Position (0-180) | [

E;ait Zh[ii) | milliseconds

PucyHok 36

B 5ToM cKeTue 06a 6/10Ka JeiCTBYIOT COBMECTHO, 3a[aBasi CEPBOMPUBOAY He
TONbKO 3a[JaHHOE KOHEUYHOE MOJIOXKEHME, HO 11 CKOPOCTb, C KOTOPOW OH AOMMKEH K
HeMy OBUraTbCA.

Bbl MOXeTe MeHATb MOJSIOXKEHVE W YacTOTy BpaLLeHNA CepPBONPUBOAA, M3MEHSS
3HaueHue oberx GyHKUKMIA. [OTPEHUPYIATECH MEHATL NapaMeTpbl B CKETYe. CoseT: [py BbINOSIHEHWN
MoHabntogaiiTe 3a TeM, Kak Takne N3MeHeHWs BAMSAIOT Ha paboTy cepBonprBoga. AOMONHNUTENIbHOIO

NPaxXHeHNA MOXHO
[AononHutenbHoe ynpaxHeHne 4

NoJIb30BaTbCA O6pa3LI,OM

Ha ocHoBe 3TOro nprimepa nonbiTanTeCb CO34aTh HOBbIV CKETY, YNPaBAAOLWNiA CKETHa B MPUNOKEHN NoA
[BUXEHVEM cepBonprBoaa. TakKe MOXKHO 3a[eICTBOBATb SNIEKTPOABUIraTeNb 3aronoBkom GS_Activity_3_
NMOCTOAHHOIO TOKa 1 CBETOAMOAHbIE MHANKATOPbI KOHTpoepa. BcnomHuTe, Extension_Example.

ueMy HayuuNIMCb B XOAe MPeAbIAYLLNX YNPAXKHEHWIA, U NpugyManTe HeobblYHble
Ccnocob6bl 06beANHNUTL NPOVAEHHbIE GYHKLMN.
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CBA3b € peasibHbIM MUPOM

CepBonpuBoAbl MPUCYTCTBYIOT B PaAMOYyNpaBseMbIX MOLENAX aBTOMOGUEN,
obecneurBas yrnpasieHUe UX IBUKEHVEM, U B PaAUOYNPaB/saeMblX aBUaMOLENSX,
rae NprBOAAT B feCTBYE 3aKPbUIKK 1 pyNb HanpasneHus. CepsonprBofbi
NPVIMEHSIOTCA TaMm, rae TpebyeTca TOUHOCTb ABUMKEHNSA, B YUaCTHOCTY, B
MaHUMNynATopax po6OTOB, MEXaHM3MAX 3axBaTa, MOBOPOTHbIX YCTPOMCTBAX KaMep.

I1po¢eccv|v|: pa6ow||7| npon3BoACTBa, NHXEHEP NMPOMbILWIEHHOIo NpPon3BOACTBa,
cecapb

CBA3b C TOYHBIMU N €CTeCTBEHHbIMUN HayKamMu

« Qusuka
o Tok
o lMpaBuna OnemuHra
« TexHonorusa
o Cbopka guratenen
o Cuctema obpaTtHoO CBA3N
+ TexHMYecKoe KOHCTPynpoOBaHme
o [MpeBpalyeHne sHeprum
o 3yb6uaTas nepepava gBuratenei
- MartemaTtunka
o [MpaBunbHOCTbL
0 ToyHOCTb

CBA3b 6/1I0KOB C TEKCTOM

Arduino run first: < void setup() {

,pUIse Begin B pulse.PulseBegin();

CTEERESETSEEV ISR 1+l <@—— pulse.setServoSpeed(1,25);
Speed (0-100) |

Arduino loop forever: void loop() {
pulse Set Servo Position Servo ~@—— pulse.setServoPosition(1,180);

Position (0 - 180)
Fwait milliseconds B delay(3000);

pulse Set Servo Position Servo @—— pulse.setServoPosition(1,0);
Position (0-180) (| (@)

<

wait | [ERI) | milliseconds B

delay(3000);

Mpumeuanune: Cepeonpreos
Bpalyaetca B AnanasoHe ot 0 go 180

rpagycos.

UcxopHbiih Kog Arduino

#include <PULSE.h>
PULSE pulse;

void setup() {
pulse.PulseBegin();
Fulse.setServoSpeedU ,25);

void loop() {
pulse.

setServoPosition(1,180);
delay(3000);
pulse.setServoPosition(1,0);
delay(3000);

}

\ J
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Vnpa)KHeHwe 4. I1epBoe 3HAaKOMCTBO C AaTUYNKOM JIMHUN
BBepeHune

[ina yeTBEpPTOro ynpaxHeHna NoHagobmuTca fgatunk nuHuK. C NoMOoLLblo NpUMepa Bbl
noaKMounTe JaTunK MMHUK K NopTy undposoro fatumka D2. Bbl fonXKHbI HanycaTb CKeTY
[NA uyTeHVA UMPPOBbIX AaHHbIX, MOCTYNAOWMUX OT faTumKa JIMHUN.

[aTumKkm No3BoNAT Ham Nnosyyatb MHGOpPMaLMio 06 OKpY»KaloLWmX ycinoBuaAx. Bua
nHGopMaL MK 3aBUCUT OT BUAA AaTumKa. [JaTumnK NMHWUM OTINYAET CBETNYIO MOBEPXHOCTb
OT TEMHOW C MOMOLLbI0 OTPAXKEHHOIO NHPPaKPACHOro CBETa.

Heo6xogumoe o6opygoBaHue

N
1x 1x
KOHTponnep AKKYMYnATOpHas Kabenb USB ¢
TETRIX® PULSE™ 6aTtapes NiMH 6 B pa3bémamu Tna A-B,
44268 40235 40967
1x 1x
KOMMJEKT JaTumKa KoMMbloTep NOBEPXHOCTb C
nnHun 43056 KOHTpPAaCTHbIMU
CBET/bIMU 1 TEMHbIMU
L obnactamm )

OTKpbITIE NPOrpamMmmbl

Mpexae yem OTKPbITb CieAyoLW M NpUMep CKeT4a, He06XOAUMO COXPaHUTb BCe
CKeTuu, K KOTOpbIM Bbl 6yfieTe ob6paLlaTbca nosxe. PaccMoTprM Npumep cKetya.
OTKpoITe CKeTY, MOC/iefoBaTeIbHO BbIOPAB B MEHIO MYHKTbI

Examples > GS_Activity_4. OTKpoeTcsa OKHO HOBOrO CKeT4a Nnof 3arosioBKOM
GS_Activity_4 (pwnc. 37).

«
> PuLSE

» Arduino

Arduino run first:
pulse Begin
Arduino loop forever:

() if pulse Line Finder Sensor Digital Sensor Port # (- -]

do [ pulse SetRed LED
pulse Set Yellow LED ((IED

elseif pulse Line Finder Sensor Digital Sensor Port # 0753 | €53 (@
do [ pulse Set Red LED ((IIED
pulse Set Yellow LED

<> Blocks XML

1, Avino OE utput

PucyHok 37
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OnuncaHmne

Pa6oTa Ha[ 4eTBepPTbIM CKETYEM NO3BOJINUT BaM 6onee I'IO)J,p06HO O3HAKOMUTbCA C
nporpaMmmpoBaHNeEM OaTHNKOB N MPUMEHEHNEM NOTNYECKUX 6nokoB. Bam npeacTonTt
npn NOMOLWN AaTuKa JIMHU onpeaesintb, CBeT/1aA NOBEPXHOCTb N TEMHaA.

Nornueckunin 6nok "ecnu.., 70" (if-do) fencTByeT B COOTBETCTBUM CO CBOUM Ha3BaHUEM.
Bce nencTBuA, BKIOYEHHDBIE B LUK, OyAyT noc/iefoBaTeIbHO UCMOMHATLCA A0 TeX Nop,
MOKa CKETY He OCTAHOBAT C MOMOLLbIO KOMaHbl U KHOMKK cOpoca napameTpoB/
OCTaHOBKM (puc. 38).

pulse Line Finder Sensor Digital Sensor Port # [=-) |

pulse Set Red LED
pulse Set Yellow LED (1D

pulse Line Finder Sensor Digital Sensor Port # (= - 0] '

pulse Set Red LED [BE3
pulse Set Yellow LED

PucyHok 38

Ha kopnyce koHTponnepa PULSE 6yget 3aropaTtbCa KpacHbIV UK XENTbIN CBETOANOL, B
3aBVICMMOCTU OT TOTFO, Ha KakoW MNOBEPXHOCTM HAaXOANUTCA AaTUUK.

BbinonHeHne ynpasnaowero koga

Mepep 3arpy3kon ckeTua B KOHTposnnep PULSE npoBepbTte coeguHeHus. He 3abbiBaliTe,
YTO NOACOeAVHMB AATUVK JIMHUK, Bbl OOABUIN HOBOE NMOAKIIOYEHNE K MOPTY
undposoro gatumka D2.

3arpy3uTte ckety B KOHTponnep. [py 3ToM BKNIOUMTCA 3€NEHbIN CBETOANOLHbIN
WHAMKATOP, UTO O3HAYaeT roTOBHOCTb K BbIMOJIHEHMIO Kofa. MNocne BKtoUYeHNs
CBETOAMOAHOrO NHAMKATOPa HaXXMKTe Ha 3enéHyto KHonky "Myck" Ha Kopnyce
KoHTponnepa PULSE.

[epunTe faTurk Hag KOHTPACTHOW MOBEPXHOCTbI0. [epemellasn gaTumK Co CBETION
0b6nacTy Ha TEMHY10, HabnodanTe 3a KpacHbIM CBETOAUOLOM Ha KOHTpoJiepe

PULSE. Korga gaTumk OKaXeTca Hag HeoTpaXkatoLwen niam TEMHOM NOBEPXHOCTbIO,
BKJIIOUNTCS XKENTbIV cBeTOAMO. Koraa aaTumK okaxkeTcsa Hag 6enoli unm oTparkatoLuei
NMOBEPXHOCTbIO, BKJTIOUNTCA KPaCHbI CBETOAMOA,

UYT06bl OCTAaHOBUTL PAbOTY AaTuMKa, HAXXMUTE Ha KHOMKY cbpoca napameTpos/
OCTaHOBKMU.
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[anbHellwee nsyyeHne

ITOT CKETY MO3HAKOMUT BaC CO CTPYKTYPOI NpOorpammbl, HOBbIMYM Of10Kamiy 1
dyHKUMeN cpaBHeHNA. PaccMaTprBaeMas CTPYKTypa NporpaMmMbl BKlOUYaeT
B cebsa onepaTop "ecnun” (if), nokasaHUa gaTunka 1 GyHKUMIO CpaBHeHNA "="
("paBHO"). OnepaTop cpaBHeHMA "=" (paBHO) onpefenaeT BUA NpoBepkKu. B
3TOM CKeTYe CUrHaJI, MoCTynaloLWmin OT AaTunka MnuHuY, 6yaeT BKItoYaTb U
BbIK/IOYaTb Pa3Hble CBETOAUOADI.

ba3oBbin onepaTop "ecnn” no3sonaeT NpPoBepATb, onpedenéHHble ycnosua. Ecnan
ycnoBue cobniofeHo, Toraa NporpaMma MOXeT BbIMOSTHUTbL HeKoe felcTeume. Ecnin
nepemeHHas B yactn "if" (ecnn) 6noka UMKIa UCTUHHA, Toraa 6;10KM B Yacti "do"
(BbIMOMHUTB) BbINONHAIOTCA. B JlaHHOM Crlyyae BbIXOAHOM CUMHaN gaTumka JnMHUN
[oJKeH 6bITb paBeH 1, unu HIGH, utobbl pa3gen "To" BbinonHsAnca (puc. 39).

pulse Line Finder Sensor Digital Sensor Port # | '
do [ pulse Set Red LED
Eulse Set Yellow LED (1D

PucyHok 39

Ecnwn vactb "if" (ecnu) umkna loop () noxHa, Torga yacTb "else if" (MHaue pgpyroe
yC/I0BME) NO3BONAET BaM NPOBepUTb Apyroe ycnosue. Ecnu 1o ycnosue
cobnogeHo, Toraa 6noKm B Yactu "do" (BbIMoMHUTBL) nog yacTtbio "else if" (MHaue
apyroe ycnosue) 6yayT BbinonHeHbl. B pasgene else if BbixogHol cirHan gatunka
NIMHMW JoMmKeH 6bITb paBeH 0, nnu LOW (puc. 40).

else if pulse Line Finder Sensor Digital Sensor Port # [--I§°)

do | pulse Set Red LED [EVE3
pulse Set Yellow LED

PucyHok 40

[aTumk nuHMK Bo3BpaLaet 3HayeHne "1" (HIGH) nnn "0" (LOW). 3HaueHme "1"
BO3BPALLAETCA B TOM C/lyyae, eC/iv JaTUUK JIMHUM OOHAPYKMBAET TEMHYIO JIHUIO
U HEOTPaXKatoLLY0 MOBEPXHOCTb; 3HaueHue "0" Bo3BpalLaeTcs, eCniv AaTunk
NMHUM OBHAPYXMN GeNyto UMK OTPaXKatoLLyo MOBEPXHOCTb.

Ecnv gatumk nuHUM 06HAPYXN INHKIO U HEOTPAXKAIOLLYI0 MOBEPXHOCTb, MO
€ro CUrHasny BKIOYUTCA KpacHbI cBeToamoa. [pefcrasbTre, UTO 3TO Npegmet
Ha NyTn ABMXeHunA. Ha gaTumke NTMHNN Tak»Ke 3aropuTca KPacHbI CBETOAMOA,.
lMporpamma BbINOMHAET Takoe AEeNCTBME, KOrAa 3HaYeHe NePeMEeHHON IMHUN
3aaHo Kak "Huskoe" (LOW).

Ecnv patuvk nuHUmM obHapyXunn 6enyio Unm HeoTParkatoLLyo MOBEPXHOCTb, MO ero
CUTHany BKOUUTCA XKENTbIN CBETOAMOA. [Tporpamma BbINONHAET Takoe AencTBure,
KOraa 3HaueHre nepeMeHHOM MHUK 3adaHo Kak "Bbicokoe" (HIGH) (puc. 41).

PucyHok 41
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I'I03Kcnep|/||v|eHT|/|py|7|Te C AAaTYNKOM JIMHNW Ha Pa3HbIX MOBEPXHOCTAX N Ha pa3H0|7|
BbICOTE, Ha6mo,qaﬂ 3a TéM, KaK OH pearmnpyer.

[JlononHuTenbHoe ynpaxxHeHne

Ha ocHoBe 3Toro npriMepa nonbITaiTeCh CO3A4aTb HOBbIV CKETY C MCMOJb30BaHMEM
JaTumKa IMHKUK. BCMOMHWTE, ueMy HayuyusiMCb B XOA4e NpefblayLLnX YNpaKHEHNI,
1 NpuaymaiiTe HoBble HeOObIYHbIE fENCTBIA, BbIMOJSIHAEMbIE C COBMIOAEHVEM
YCNoBWA AN AaTUrKa IVHUN.

CBA3b C peasbHbIM MUPOM

Po60Tbl, CNOCO6HbIE OTCNEXMBATb JIMHUIO, MOTYT NMPUMEHATHCA CaMbIMU Pa3HbIMU
cnoco6amu. B HacTosiLee Bpems BefyTcA pa3paboTKy No co3faHuio po6oToB,
KoTopble, ceflys Mo NMHKAM, 6yayT pa3Bo3nTb MaTepuarsl B 60nbHMLaXx. B
OyayLLemM OHU TaKXKe CMOTYT NepemeLlaTb MaTepuasibl o TePPUTOPUM CKIALO0B 1
nepeBO3nTb rpy3bl.

Npodeccnu: nHxeHep-maTepranoses, cnecapb no 3neKTpomexaqueCKomy
060py0BaHMI0, Pa3paboTUMK NPOrPaMMHOr0 obecneyeHus WcxopHbiii kop Arduino
CBA3b C TOYHBIMN U €CTECTBEHHbIMU HayKamu #include <PULSE.h>

PULSE pulse;
+ Qusmka void setup() {
o Ceet pulse.PulseBegin();
0 CnekTp 3NeKTPOMarHUTHOrO MU3NlyYeHuA }
« TexHonorusa
C void loop() {
0 LNCTEMA HAaBEACHNA if (pulse.readLineSensor(2) == 1) {
o ABTOMatm3auma pulse.setRedLED(LOW);
+ TexHM4Yeckoe KOHCTPyMnpoOBaHue pulse.setYellowLED(HIGH);
6 MUKDOKOHTDONE } else if (pulse.readLineSensor(2) == 0) {
P P P pulse.setRedLED(HIGH);
0 BctpoeHHan cuctema i)ulse.setYeIIowLED(LOW);
+ MartemaTuka }
o Yrnbl
o JlnHnn
\. J
CBA3b 6/10KOB C TEKCTOM
Arduino run first: -« void setup() {
\EUISE Begin B pulse.PulseBegin();
Arduino loop forever: [ void loop() {
(] if | pulse Line Finder Sensor Digital Sensor Port # ' [= ~ ] n' <@— if (pulse.readLineSensor(2) == 1) {

do [ pulse Set Red LED < pulse.setRedLED(LOW);
pulse Set Yellow LED [CIED & | pulse.setYellowLED(HIGH);

elseif | ' pulse Line Finder Sensor Digital Sensor Port # = -0 <€} clse if (pulsereadLineSensor(2) == 0) {
do E‘;ﬁise Set Red LED [EI'ED », pulse.setRedLED(HIGH);

pulse Set Yellow LED - pulse.setYellowLED(LOW);

MpumeuaHue: Bce pencreus,
BblnosiHAemble B umnknax if () nnn if/else (),

3aKJ1I04AIOTCA B CKOOKM.
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Vnpa)KHeHwe 5: I1epBoe 3HAaKOMCTBO C yJ/ibTPa3BYKOBbIM AaTUNKOM
BBepeHune

MocnepHee BBOAHOE YNpaXkHEHVE MO3BOJIMT BaM 3aBEPLUNTb N3yyeHne AaTHNKOB
NOCPeaCcTBOM CO3[aHNA CKeTHa C MPUMEHEHNEM YbTPa3BYKOBOIO AaTuvika. B xoge
3TOrO YMNpaXkHeHVsi BaM NPeACTOUT NOLCOANHUTD YNIbTPA3BYKOBOW JATUVK K MOPTY
D3 ans undpoBbIX 4AaTUMKOB 1 OTOOPa3NTb B OKHE MOHMTOPA MOPTa PAcCToAHUE A0
NnomeLEHHOro nepea HM obbeKTa.

Kak v Bce npoune fAaTuriKku, ynbTpa3ByKOBOM AaTUMK MOMOraeT Ham cobupatb
nHpopmaumio. OH cobupaeT AaHHble 4A onpefeneHns PaccToaHNA. JaTumk
NCMNYCKaeT KOPOTKYIO CEPUI0 3BYKOBbBIX UMIMYSIbCOB U XKAET, KOraa OHY BEPHYTCA,
OTPa3UBLLIMCb OT HEKOEro 0ObeKTa B JOCAraeMOM NPOCTPaHCTBE. [na onpeaeneHns
paccToAHUA A0 NpPeAMeTa N3MEPAETCA BPEMSA BO3BPALLEHA OTPAXKEHHbIX BOJTH.
[laTumk cnoco6eH BbINOMHATD U3MEPEHUSA B fMana3oHe oKoso 3-400 CaHTUMETPOB.

Heo6xogumoe o6opyfoBaHmne

N
1x 1x
AKKyMynaTopHas Kabenb USB ¢
KOHTpOInep 6atapea NiMH 6 B pa3bémamu Tuna A-B,
TETRIX® PULSE™ 40235 40967
44268 T
1x
KOMMNEKT ynbTPpa3ByKOBOroO 1x
JaTtumka 43055 KOMMbloTep
\ Y,

OTKpbITUE NPOrpamMmmbli

Mpexae yem OTKPbITb CriedyoL i NpUMep CKeTua, HEO6XOAUMO COXPaHUTb BCe
CKeTUU, K KOTOPbIM Bbl byfieTe 06pallaTbcs No3xe. PaccMoTpym nprmep cketyva.
OTKponTe CKeTY, MOC/IeloBaTeIbHO BbIOPAB B MEHIO MYHKTbI

Examples > GS_Activity_5. OTKpoeTcsi OKHO HOBOFO CKeTUa Nnof 3aroyioBKOM
GS_Activity_5 (pwnc. 42).

Fie o

TETRIX Ardublockly: 6s Activit.5 » 2 open & swe [ Deleteal

3
> PULSE

» Arduino
‘Arduino run first:

‘Arduino loop forever:
() If pulse Ultrasonic Sensor Digital Sensor Port # (GEE3 Units:

do [ pulse Set Red LED
pulse Set Yellow LED

elseif pulse Ultrasonic Sensor Digital Sensor Port # [GEED Units: (<]
do [ pise SetRed LED
pulse Set Yellow LED

<> Blocks XML

PucyHok 42
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OnuncaHmne

[lna naToro cketya Bam noTpebyeTcs ynbTpasByKOBOW AaTUMK, UCMYCKAOLWUI
3BYKOBbIE BOJIHbI, C MOMOLLbIO KOTOPbIX MOXXHO U3MEPUTb PAaCcCTOAHKE OT AaTumka
[0 npeameTa. MoHagobuUTcA TOT e NOrMUecKnin 610K, YTO 1 B MpeablayLLem
ynpaKHeHNN.

TONbKO BMECTO M3MEPEHMNA MHTEHCMBHOCTU CBETA 3TOT AaTUuK OyAeT onpeaenaTb
paccTosiHue. Ha kopnyce koHTponnepa PULSE 6yzeT 3aropaTbcsa KpacHbI Un
XENTbIN CBETOAMOA, B 3aBMCUMOCTHM OT TOTO, Ha KAKOM PacCTOAHMM OT AaTunKa
HaxoAuTCA NpeaMeT.

BbinonHeHue ynpaensiowero Koga

Mepep 3arpy3kon cketya B KoHTponnep PULSE nposepbTte coeanHeHna. He
3abbIBaliTe, UTO MOACOEAVHUB YbTPA3BYKOBOW AaTuMK, Bbl fOOaBUAN HOBOE
noaknioyeHne K nopty undposoro gatumnka D3. 3arpysnte ckety B KOHTponnep.

[MomecTunTe JaTumK Ha POBHYIO MOBEPXHOCTb CTOJa YYBCTBUTENbHOW CTOPOHOW
BBEPX U HAXXMUTE Ha 3enéHYI0 KHOMKY "MycK", UToObl MHULMNPOBATL BbIMOIHEHKE
Koga.

[epxuTe pyKy Hag AaTunkoM. [lBurante pyKo BBEPX-BHM3 U CMOTPUTE, UTO
NPONCXOANT CO CBETOANOAHBbIMU MHAMKATOPaMM Ha Kopnyce KoHTponnepa PULSE.
YT06bl OCTAaHOBUTL PAbOTY AATUMKa, HAXMMUTE Ha KHOMKY cbpoca napameTpos/
OCTaHOBKM.
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[anbHellwee nsyyeHne

Mpu BbINOMHEHNW CKETYA Pa3NINYHbIE CBETOAMOAbI OyAyT BKOUYATHCA U
BbIKJIIOUATbCA MO CUrHany ynbTpa3ByKOBOro AaTumka.

Ecnn nepemeHHas B yactn "if" umkna loop () McTrHHa, Torga 6110KK B YacTy
"do" yukna loop () BbinonHATCA. B jlaHHOM cniyyae, ecnv nepeq AaTYMKOM Ha
paccToAaHnn 10 CM HeT HMKaKX NpejMeToB, Ha Kopnyce KoHTponnepa PULSE
OyLeT ropeTb XENTbIi cBeTOAUOL (pUc. 43).

Arduino run first:
&ulm Begin
Arduino loop forever:
if | pulse Ultrasonic Sensor Digital Sensor Port # [BEES Units: ‘ (10 ]
do [ pulse Set Red LED
pulse Set Yellow LED (G153

elseif | " bylse Ultrasonic Sensor Digital Sensor Port # Units: 10

pulse Set Yellow LED

PucyHok 43

Ecnn ycnosue B pasgene if ("ecnun") B 6noke unkna noxHo, pasgen else if ("riHaue
ecnun") NO3BOMUT BbIMONIHUTL MPOBEPKY Ha Hanuuue Jpyroro ycniosus. Ecnm 3to
ycnoBue cobnogeHo, Torga 6moku B yactu "do" (BbINONHUTL) NoA YacTbio "else
if" (nHaue ppyroe ycnosue) 6yayT BbiMoSIHEHbI. B faHHOM cniyyae, ecnn nepep
[aTUMKOM Ha paccToaHnr 10 CM HaxoAuTCA NPeAMeT, Ha Kopryce KOHTposiepa
PULSE 6yzeT ropeTb KpacHbIi cBeTOoAuog (puc. 43).

Mo3aKcneprMeHTUPYIATE C yNbTPa3ByKOBbIM AATYMKOM, UCMOSb3YA pa3Hble
npeaMeTbl 1 Pa3Hyto BbICOTY, NOHaboAaNTe 3a Tem, Kak pearvpyeT faTunk.

Cosert: [1py BbINONIHEHUY

‘U‘OI'IOHHIIITeﬂbHOE ynpaxHeHune

JOMONHUTENBHOIO
Ha ocHoBe 3TOro nprmepa nonbiTanTecb Co34aTb HOBbIN CKETY C YNPaXXHEHVA MOXKHO
NCNONb30BaHMEM yNbTPa3ByKOBOrO AaTuMKa. BcnomHuTe, yemy Hayunnmcob B Nonb3oBaTbcA 06pasLIOM
Xope npefbiayLwmnx yrnpaxHeHun, 1 nonpobyTe MOMeCTTb pa3Hble NpeaMeThl CKeTYa B MPUNOKEHU NOA
nepeq ynbTpa3ByKOBbIM AaTYMKOM, UTOObI MPOBEPUTb, OOHAPYKMBAET JIN OH UX. 3aronoskom GS_Activity 5_

Take MOXHO 3aMpPOrpaMMrpPOBaTh OCTAHOBKY ABMUraTenei npy JOCTUXEHNUN Extension_Example.
onpefenéHHOro PacCToAHUA MeXAy NPeaMeTOM 1 YNbTPa3BYKOBbIM JATUMKOM.

MonpobyiTe N3MEHUTb eAUHNLLY U3MEPEHNA PACCTOsIHME B OJIOKe
YNbTPa3ByKOBOrO AaTumKa C CaHTUMETpPa Ha AIoM. YMeHne NpumMeHATb
YNbTPa3BYyKOBOW AaTUMK NMO3BOJIUT CAenaTb poboTa "3pAumm’, OH CMOXeT
o6be3xaTb NpeaMeTbl U NPENATCTBMA Ha CBOEM NyTu (purc. 44).

pulse Ultrasonic Sensor Digital Sensor Port # Units:

PucyHok 44

BeoaHble ynpaxHerua 43



CBA3b € peasbHbIM MMPOM

B coBpeMeHHbIX aBTOMOOUNAX UCMOSb3YIOTCA UHTEIEKTYabHbIE TEXHOMOTUN.
B aBTOMOGUNAX eCTb BAeOKamMepbl 3aIHErO BUAA U CUCTEMA NMPOJOSIbHON
MapKOBKY, @ eC/IN HeKas Nnomexa C/IULWKOM NPUGAN3UTCA K aBTOMOGUIIO, TO OH
M34acT npegynpeauTeNbHbli curHan. Bce aTu cuctembl feicTBytOT 6arogaps
YNbTPa3BYKOBOMY [JaTuuKy.

UcxopHbin kog Arduino
Mpodeccnn: NpoeKTUPOBLYNK aBTOMOOUIIEN, TEXHUK 3BYKOPEXKMCCYPbI,

3BYKOTEXHMK #include <PULSE.h>

PULSE pulse;

CBA3b C TOYHbIMM N €CTECTBEHHbIMU HayKamu .
void setup() {

- Ousvka pulse.PulseBegin();

0 3BYKOBbI€ BOJTHbI }

0 OTparkeHune 3ByKOBbIX BOJTH void loop() {
. TexHonorusa if (pulse.readSonicSensorCM(3) > 10) {

o Yactora pulse.setRedLED(LOW);

pulse.setYellowLED(HIGH);

o Oundposka 3ByKa }else if (pulse.readSonicSensorCM(3) < 10) {

+ TexHnyeckoe KOHCTPyMpOBaHue pulse.setRedLED(HIGH);

0 AkycTunueckue nsmepeHus ;)ulse.setYeIIowLED(LOW);

o CoHap }

- MaTtemaTtumka

o V3ameputennb \ J

o CMBOSIbI CPaBHeEHMA

CBA3b 6/10KOB C TEKCTOM

Arduino run first: void setup() {
\Pulse Begin B pulse.PulseBegin();
void loop() {
 pulse Uttrasonic Sensor Digital Sensor Port # [£J Units: ' 110 <& if (pulse.readSonicSensorCM(3) > 10) {
pulse.setRedLED(LOW);
pulse Set Yellow LED GIED & | pulse.setYellowLED(HIGH);
else if pulse Ultrasonic Sensor Digital Sensor Port # [DERES Units: 7 ' - }1 S;S{e if (pulse.readSonicSensorCM(3) <
do [ piles Setiied LED VRN |, pulse.setRedL ED(HIGH);
Sheefe e REY pulse.setYellowLED(LOW);

MpumeyaHme: B 3701 Nporpamme UCMOJb3YOTCA MaTeMaTUYECKE OnepaTopbl
"6onbLie” (>) 1 "mMeHbe" (<). [porpamma ynpaBnseT CBETOAMOAHbIMU

WHAVKATOpamMM B 3aBUCUMOCTU OT pe3ysibTaTta CPaBHEHUA BbIXOAHOIO 3HaYEHUA C
yncnom 10.
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C6opka n nporpammupoBaHune 6asoBoro po6ora PULSE

WTakK, Bbl rOTOBbI K Nepexofy Ha cneayiowmin yposeHb. MNpunctynaem K Tomy, Yero Bbl
Tak gonro xpaanu! Bbl cTapaTenbHO OCBanBany OCHOBbI, 1 TeNepb HacTano Bpems
NPVYIMEHNTb X ANIA CO3[aHUA HacToALlero poboTa. B xofe cnepytowmnx 10 ynpaxHeHUi
Bbl HayuMTECh COOMpaTh PobOTa, NPUBOAMUTL €ro B ABMKEHME, YNPaBNATb €ro
nepemMeLleHNAMN 1 YCTaHaBMBaTb Ha HEM faTumnku. U B 3aBeplueHmne BbINoJHUTE
yrpaxHeHue, rge notpebytotca Bce 3T ymeHua. byaet nHtepecHo!




9 - PoGoTOTEeXHNUYECKNI
o ANEYIRIZK Habop anAa co3gaHuns

nporpammmpyembix moaenemn

MpumeyaHue: ana BbiNoNHeHUA COOPKY, NOKa3aHHOW B HACTOSALLEM PYKOBOACTBE, HEOOX0AM
poboToTexHnYeckmin Habop AnA co3gaHna Nporpammmpyembix mogeneii cepum TETRIX PRIME.
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VKasarenb geranei po6ororexHnyeckoro Habopa
ANA CO3[aHNA NporpaMmmmnpyembiX Mogenen cepumn

ApTukyn HaumeHoBaHune

40201 banka KBagpaTHOro ceueHna ¢ 4 oTBePCTUAMMN

cepuM TETRIXPRIME. ..o 4
40202 banka KBafpaTHOro ceyeHus ¢ 5 otBepcTmAMun

cepuM TETRIXPRIME. . ..o 4
40203 banka KBagpaTHOro ceyeHus ¢ 6 oTBEPCTUAMUN

cepMM TETRIXPRIME. .. ... 4
40204 banka KBagpaTHOro ceueHna ¢ 7 oTBePCTMAMMN

cepuM TETRIXPRIME. ..o 4
40205 banka KBafpaTHOro ceyeHus ¢ 8 oTBepCTUAMU

cepuM TETRIXPRIME. . ..o 4
40206 banka KBagpaTHoOro ceyeHus c 13 otBepcTnAMMN

cepMM TETRIXPRIME. .. ... 2
40207 banka kBagpaTHOro ceyeHus ¢ 15 otBepcTnaAMmn

cepuM TETRIXPRIME. .......ooiiiiii i

K B g

BcraBHble coeguHuTENN

ApTtukyn HaumeHoBaHue

40212 BanouHbIi coegnHnTeNb, TPEXHANPABNEHHDIN,

cepuM TETRIXPRIME. . ..o e 4
40213 T-06pasHbiii 6anouHbli coegnHmTens cepumn TETRIX PRIME ... 4
40211 BanoyHbiii coegnHnTENb ANA CKPEenneHna aetanen

nog yrnom 90 rpagycos cepun TETRIXPRIME . ................ 4
40214 TopueBoi 6anouHblii coeguHuTens cepumn TETRIX PRIME ... .. 4
40322 CoepuHuTenb ana yanuHeHusa 6anok cepuv TETRIX PRIME. .. .. 4
40215 Mpsamoi coegnHuTens ana 6anok cepun TETRIX PRIME ........ 4

FFB s

Hapy)KH ble coeanmHnTenn

Aptukyn HanmeHoBaHune Lryk
40208 Ckoba AN coeAnHeHUA fetaneii nog yrnom 90 rpasycos

cepuM TETRIXPRIME. . ... 10
40209 Ckoba ans coefMHeHWs AeTanen nog yrinom 60 rpagycos

cepM TETRIXPRIME. .. ... 10
40210 Ckoba ansa T-obpa3HOro coeanHeHNs geTanei

cepuM TETRIXPRIME. . ... 10
40216 BrnouHbIi coeguHuTeNb ANA NapanienbHoro KpenieHus 6anok

cepuM TETRIXPRIME. .. ..o 10
40217 BnouHbIl coegnHnTEND ANA KPECTOOOPA3HOro KpeneHns

nog yrnom 90 rpagycos cepun TETRIXPRIME . ............... 10
CKo6bl 1 Kpenex
ApTukyn HavnmeHoBaHune LWryk
40219 Brynka 6bicTpocmMeHHo 3aknenku cepun TETRIX PRIME . . . .. 24
40220 LWtnT 6bicTpOCcMeHHON 3aknenku cepun TETRIX PRIME . ... ... 24
40221 bapawkoBas rarika cepum TETRIXPRIME .................... 24
40323 BUHT ¢ pudnénoi ronoskow cepunt TETRIX PRIME ............ 24
40516 BUHT C yrny6neHNeM MOL KIMOY . ..o vueeeeeeaeieeaennns 25

Koneca, wecrepHu, cepBonpuBoabl

Aptukyn HanmeHoBaHune

40222 Koneco c wnHomn cepum TETRIXPRIME. . ...........ooooiiiat. 4
40223 MnactmaccoBas wectepHs ¢ 40 3ybbamu cepun TETRIX PRIME 4
40224 MnactmaccoBas wectepHs ¢ 80 3ybbamu cepun TETRIX PRIME 4
40538 Cepsonpueop HiTec HS322-HD .....ovvivvi e 2
44298 JnekTpoaBuraTenb NoCcToAHHoro Toka cepumn TETRIX PRIME .. 2
40232 Ckoba KpenneHua ceponpusoga cepumn TETRIX PRIME. ... ... 6

TETRIX® PRIME

e Po

KomnnekTyowme KOnéc, WecTrepéH n cepso-

npmnsogos

Aptukyn HaumeHoBaHune LWryk
40230 Crynuua Bana cepsonpmusoga cepum TETRIX® PRIME. ......... 6
40225 CranbHas ocb 80 mm cepun TETRIX® PRIME ... ....6
40226 CranbHasa ocb 40 mm cepum TETRIX® PRIME......... ....6
40227 BpoH3osas BTyNKa 8 x 6 Mm cepun TETRIXPRIME............ 12
40228 Crynuua ans Kpennenus K 6anke cepun TETRIX® PRIME. ... ... 4
40229 YcTaHOBOYHOE KOonbLo Bana ¢ nibickoin cepum TETRIX® PRIME. . 8

3axBaTHOe yCTPOICTBO B cO6ope

Aptukyn HanmeHoBaHune T
40234 3axBaTHOe ycTponcTeo B komnnekrte cepum TETRIXPRIME ... 1

dneKkTpoHHOe 06opyaoBaHMe N cpeacTBa
ynpaBneHus

Aptukyn HanmeHoBaHune LWTyk
44268 Po6oTtoTexHuueckumin koHTponnep ¢ USB-kabenem

cepM TETRIXPULSE. .. .o 1
43055 KOMNAEeKT yNbTPasBYKOBOIO AATUMKA . vvvvvvvnenennenennenss 1
43056 KOMMNEKT BATUMKA JIMHUM v ot et e et e eeeeeeeieaieaennans 1

o\
////

Aptukyn HanmeHoBaHune

A

40236 Ckoba KpenneHus akkyMynAaTopHoii batapen

cepuM TETRIXPRIME. . ..o 2
40235 AkkymynaTtopHas 6atapea NiMH 6 B cepun TETRIX® PRIME. ... 1
40378 3apsApHoe YCTPOMCTBO ANA akKyMmynaTopHoii 6atapen NiMH

13 5 anemeHToB cepun TETRIX®PRIME. . .....covviniiinat, 1
36404 OTBEPTKA 4-B-T. ettt ettt e 1
40341 MuHMnaTIopHasa OTBEPTKa C LIapOO6Pa3HbIM WECTUrPaHHbIM

HAKOHEUYHUIKOM. . o\ tttt ittt ettt i e eeeeenes 1
42991 OTBEPTKA 2-B-T. ot ettt ettt e 1
41769 MnacTVKoBble CTaKaHUYMKN HA 56 MA ...oveniiii et 4
14041 MAUMKIN BIIA TONMBAA. ot oe i ee e ee e e e ieieeieaanas 4
44301 PykoBoACTBO MO NpOrpamMMUpoBaHmio PO6OTOTEXHNYECKOTO

koHTposnepa cepun TETRIXPULSE. ..........coooviiiiiinnt. 1



nemeHTbl KOHcTpYyKTOpa cepum TETRIX PRIME

bankn

Kaxpana 6anka nonyyaet 0603HayeHve Nno Yymcsy Manblx OTBePCTUiA Ha OFHOW 13 €€ CTOPOH.
He BbIGupaiite 6anku No yncny 60bLINX OTBEPCTUI (CM. CXeMy CripaBa).

$O9090%(C
1 2 3 4 |

YT106bl y3HaTb HaUMeHOBaHWe 6anoK KBapPaTHOro ceyeHus
TETRIX PRIME, noacunTaiiTe B HUX Manble oTBepCTUA. Bbiwe gaH
npumep 6anku C YeTbiPbMsA OTBEPCTUAMM.

KOHCTPYKTI/I BHbI€ 3J1eMeHTbI

banka kBagpaTHOro ceueHms c
15 otBepcTmaAmun 40207

banka kBagpaTHOro ceueHms c
13 otBepcTmamun 40206

banka KBagpaTHOro ceueHums c
8 otBepcTuamn 40205

banka kBagpaTHOro ceueHus c
7 otBepcTuamun 40204

banka kBagpaTHOro ceueHms c
6 otBepcTmaAmm 40203

banka kBagpaTHOro ceueHms c
5 otBepctuamn 40202

banka KBagpaTHOro ceueHums c
4 otBepcTnamn 40201
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KOHCTPYKTI/I BHbIe 3JieMeHTbI

banouHbIn coeguHuTENb,
TpéxHanpaBneHHbIn 40212

T-06pa3Hblii 6anouHbIN
coeauHutTens 40213

&
o

banouHbI coeguHuTens gnA
CKpenneHus geTanen nog yrnom
90 rpagycos 40211

TopueBolt 6anoyHbIn
coeanHutTenob 40214

CoepnHuTenb AN yaIVHEHNA
6anok 40322

Mpamon coeguHuTens ana
6anok 40215
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KOHCTPYKTI/I BHbIe 3JieMeHTbI

Ckoba ans coeguHeHWA getanemn
nog yrnom 90 rpagycos 40208

Ckoba ons coeguHeHWA getanemn
nog yrnom 60 rpagycos 40209

Ckoba gns T-obpasHoro
coefnHeHuA aetanen 40210

Btynka 6bIcCTPOCMEHHOM
3aknenkn 40219

LTt 6bICTPOCMEHHOA /

3aknenkn 40220

bapawkoBas rarnka
40221
BuHT ¢ pndnéHoi (

ronoskown 40323

Co B ET: JTu ABe AeTanu,

6M0YHbIV coeanHuTenb OanAa napannesibHoro
KpenneHna 6anoK 1 6anoYHbIN coegnHUTENDb
anAa KpE‘CTOO6pa3HOFO KpenneHna noj yrinom
90 rpagycoB, O4eHb MOXOXW NO BHELIHEMY
BUOY N NX JIETKO NMepenyTaTb. PEKOMEHAYETCH
TWaTe/bHO NPOBEPUTDb, Ta JI 3TO AeTallb,
KOTOPaA yKa3aHa B UHCTPYKLNN.

bnoyHbIn coeagnHuTenb ana
napannesbHOro KpernyeHus 6anok
40216

bnouHbIn coeguHuTenb ansa
KpecToo6pa3HOro KpenneHus nog yriom
90 rpapycos 40217

Crynuua ana KpenneHuns K
6anke 40228
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AETaJWI MeXaHNU3MOB ABUXeHunA
Koneco c wnHon 40222 @
MnacTtmaccoBas wecTepHsA
¢ 80 3y6bamu 40224

MnacTMaccoBas LecTepHs
€ 40 3y6bamun 40223

Ckoba KpenneHua
AKKYMyNsATOpHOW 6aTapen
40236

bpoH3oBas BTynKa 8 x 6 mm 40227 '

YcTaHOBOYHOE KONbLO @
BaJsia ¢ nibickon 40229
CranbHasa ocb 80 mm 40225

CranbHasa ocb 40 mm 40226

BuHT ¢ yrnybneHuem nop @?
kntoyu 40516

OnuHy ctanbHbix ocent 80 MM 1 40 MM N3MePUTb 3€eCb.

i uuu i pu i i O
1 2 3 4 5 6 7 8 9

Mpumevanwme:

. 1I0Mmm=1cm
Centimeters




,D,e'ran N MeXxaHN3mMmoB ABMXKeHnA

CepBonpusog
HiTec HS322-HD 40538

JnekTpofsuratesnb
NMOCTOAHHOIO TOKa cepun
TETRIX PRIME 44298

Ckoba KpensieHus
cepsonpusofos 40232

Crynuua Bana
cepsonpwmsoga 40230

3axBaTHOe YCTPOWMCTBO B
KomnnekTe 40234

dnemMeHTbl NUTaHuA, NMHCTPYMEHTDbI N
KoMnnekrtywuine

OTBepTKa 4-B-1 36404

OTBepTKa 2-B-1 42991

MuHMnaTiopHas oTBepTKa C WapoobpasHbIM LWeCTUrPaHHbIM HaKOHEUHKOM 40341

[MnacTrkoBble cTakaHYMKKM Ha 56 mn 41769

Mauukn ana ronbda 14041
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dneMmMeHTbl NUTaHuA, MHCTPYMEHTbI N KOMNNeKTywiine

AkKymynatopHas baTtapen
NiMH 6 B 40235

3apAgHoe yCTponCTBO AnA
akkymynaTopHoi 6atapen NiMH n3 5
snemeHTOoB 40378

dnemeHTbl ynpaBnieHuA

Po6oTOTEXHNYECKUI KOHTpONNEp
TETRIX PULSE 44268

KomnnekT ynbTpa3ByKOBOro
natumka 43055

KomnnekTt gatunka nuHum 43056

Kabenb USB ¢ paszbémamu Tuna A-B,
40967
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C6opkKa CTaHAAPTHOro cepBonpuBoAa

Bam notpebyetcs cepsonpusop HiTec HS322-HD ¢ BrHTOM, cKoba KpenseHns cepBONPrBOAOB C BUHTAMU, CTynuUa
Basia CepBOMPUBOLA Y BUHT C yriy6neHnem nog Kniou. Takxke noHagobutca otBepTKa 4-B-1 1 MMHUATIOPHas OTBepTKa
C WapOo06Pa3HbIM LECTUTPAHHBIM HAKOHEYHMKOM. CHUMUTE Gefyto NIacTMacCcoBYIO HaKNaaKy, MPUKPENNEHHYIO K
cepBonprBoAy. BUHT coxpaHuTe — OH elwé npuroguTtca, a 6enas nnactMaccoBas Haknagka 6onblue He MoHaZo6UTCA.
Haknelite Apnbik ¢ 0603HaueHneM CTaHAAPTHOrO CcepBONpUBOAa Ha cepeonpuaog. Cobepute OAVH 13 CTaHAAPTHbLIX
CepBOMPVBOAOB, Kak MOKa3aHO Ha pUCyHKe. BTopoli cTaHaapTHbIV cepBonpuBog OyaeT UCNoNb30BaTbCA ANA 3axBaTa.

CTaH,El,apTHble cepsonprBOObl NCNONb3YKOTCA AN1A NPONOPUMOHAJIbHOIO BpalleHWA, a TakKe ANnA 3aXBaToOB, pyneBoro
ynpaBneHna n no3smunoHnMpoBaHUA.

Heob6xogumoe o6opypoBaHue

1x 1x 1x 1x
cepsonpusog HiTec Ckoba KpenneHusa CTynuia Bana BUHT C yrny6neHmem
HS322-HD 40538 CEPBOMNPMBOAOB cepBonpusoaa nog Koy 40516
9 40232 40230
Ckoba KpenneHus cepBonprBOAOB
CamoHape3atoLwunii BUHT
BuHT KpenneHna
HaKfagKu cepBonprBoAa
Cepsonpuog HiTec
BuHT ¢ ronoskon nog HS322-HD
TOPLEBON KoY
Crynuua Bana cepsonpmsoga
CamoHape3aiowmi BUHT
\_

[ ]

COBETO CepBOI’IpVIBO,EI NPOAOJIKUTENDBbHOIO BpalleHNA yCTaHAB/INBAETCA Ha ckobe KpenneHna
cepBonprBoda TakKUM e 06pa30M, KaK " CTaH,ﬂapTHbIVI cepeonpueoad, ogHako 6e3 HeO6X0,£WIMOCTVI
LEeHTPMNPOBATb HaKJlaAlKy cepBonpueoa.



/I.I.Iar 1 /I.I.Iar 2

/
LWar 4

MNepen ycTaHOBKOWM CTYNKLbI Bana
cepBoOMnpriBoAa HeoOXoAMMO
ybenmnTbCa, UTO CEPBONPUBOL
HaxoAWUTCA B HEMTPaSIbHOM
nonoxeHuw. [ina sToro nogcoeguHuTe
CepBONPMBOA U aKKYMYNATOPHYIO
6aTapeto K NPUEMHUKY 1 BKIIOUUTE
nynbT ynpasnexus. [epesegute
06a [>KONCTUKA U perynsaTopbl
TOYHOW HAaCTPOWKN B LIEHTPanbHOe
(HemTpanbHOE) NoNoXKeHMe, Npn
3TOM CepBOMNPUBOA NepPeEMeCTUTCA B
HelTpanbHoe NoJIoXKeHue.

N

[I.I.Iar 5 "\ TloroBas
CoBmecTuTe wnnubl Ha ctynmue co CGOpKa
wnnuamn Ha Bany cepsonpueoia

N HaXaTnem coegnHnTe aetasin.
YCTaHOBOYHDbIN BUHT AonXeH MakCMMasibHO
TOYHO COBMacCTb C LI,EHTpaﬂbHOIZ OCbkO
Kopnyca cepsonpueoja. 3aHATMe BUHT,
yaoepxnBada ctynmuy B NpaBuiibHOM
NONOXKEHUN.

Mpwn nomown nepegatumka MNAY nposepbte
paboTy cepBonpuBoga. Ecnu cepsonpusop
dYHKUMOHMPYET Haanexalum obpasom,
OTCOeAUNHWTE aKKyMYIATOPHYIo HGaTapeto

OT NPUEMHNMKa 1 cepBonpusofa. Tenepb
CepBOMNPYBOAbI FOTOBbI K paboTe.

J
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an/IMEHEHI/Ie YCTaHOBO4YHOIo BUHTa

Koneco ¢ wnHom 40222

MnacTMaccoBas LecTepHs
¢ 80 3y6bamun 40224

MnacTmaccoBas LecTepHs
€ 40 3y6bamun 40223

YcTaHOBOYHOE KOJIbLIO
BaJsia C nibickon 40229

Crynuua Bana cepsonpusoga
40230

Crynviua ans KpenneHus K 6anke
40228

° 2
COBETO Ecnu BUHTbI € ronoBKom

nog, TOPLEBOW KIToY yKe YCTaHOBMEHb! Ha
JeTanyi, MOXXHO MPONYCTUTb MHCTPYKLMM MO
X YCTAHOBKE 1 MEPEeNTYN K CriegyoLemy
wary.

CO B ET: B MHCTpyKumMAX petanu

[AAHHOrO BMAA NOKa3aHbl B HYKHOM
nonoxeHun. MNocne yctaHOBKM AeTanemn
He 3abyAbTe 3aTAHYTb BUHTbI C FOJIOBKOM
MoA TOPLIEBOW KoY Mepes BbIMOSIHEHNEM
clefyloLero Lara.

[ o
COB ET. BuHTbI C ronoBkor nog

TOPLIEBOW K/toY AOSKHbI ObITb 3aTAHYTbI
M/I0THO, HO HE MEePETAHYTbI. M36bITouHan
3aTAXKKA BUHTOB MOXET MPUBECTU K
MOBPEXAEHMIO feTanen.



3axBaTHOe YCTPOWCTBO B c6ope

3axBaTHOE YCTPOWCTBO B KOMMMIEKTE BXOAUT B POOOTOTEXHUYECKUIA HAbOP .
; MpaBbin
Ana cosfaHua nporpammupyembix mogenen TETRIX PRIME (Ha nnntoctpauun 3y6uaTbiii
OHO MoKasaHo B pa3obpaHHOM BrAe ANA NprMepa) pbluar
11x . 3axBaTta
CaMOHape3aiou.u/|1/|

JleBbil1 3y6uatbii

pbluar 3axBaTa BUHT

12x
wamnba

[TnactmnHa 3axBaTa

cepBONpuBOA 3aKUMHble ‘ [MoBOPOTHbLIN

CraHpapTHbIN
ryoku pblyar 3axBaTa

MNoBOPOTHbIN
pblyar 3axBaTa

War 1 War 2

5

BA)I(HO: MNepep ycTaHOBKOW Ha CTaHZAPTHbIM CEPBONPUBOL NPaBOro 3y64yaToro pblyara HEO6XOAMMO
NPUKPENUTb CTaHAAPTHbIN CEPBONPUBOA K NacTMHE 3aXBaTHOMO YCTPOMCTBa. [lanee noaKnounTe CTaHgapTHbIN
CEpPBONPYBOA 1 NMPUBEAUTE ero B HENTPabHOE MONOXKeHMe, YTOObl PacnoNioXKnTb 3ybuaTble CEKTOPbI, Kak
NMoKa3aHOo Ha WNKCTPALMAX K CiedyoLWwmMm Wwaram. YKasaHuaA no ycTaHoOBKe getanen KoHcTpykTopa TETRIX PRIME
TakXe npepactaBneHbl no agpecy TETRIXrobotics.com.
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War 3

BUHT KpenneHua =~
HaKNaaKu
cepeonpuBoaa
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CoBeTbl N0 cOOpPKE KOHCTPYKLUN

CoefiMHWTENV BCTaBAAIOTCA B 6aNKM U NO3BOMAIOT CKPENATL A€TaNU MO TPeM ocAM, T-06pasHo, nog yrinom 90 rpagycos,
TopLUamuy, € yasVHeHEM U NapanienbHo.




Ona 6bICTpOFO 3aKkpenneHunAa CoeiIHUTENEN MOXHO MCMOJIb30BaTb BTYNKN N LIJTI/I(I)TbI 6bICTpOCMeHHbIX 3aKJiernok.

C HaXMMOM BCTaBbTe BTYNKY 3aK/Nenkn B Hy>KHOe MeCTO Ha 6anke un c nomMmoubio LIJTI/I(I)Ta Pa3aBMHbTE 3aKJIENKY B
oTBepCcTUNn, yTOObI 3aKpennTb MecTo CoeguHEHNA. YcTaHOBKa 6bICTp0CMeHHbIX 3aKJenok c obeunx CTOPOH NO3BONIUT
NOBbICUTb MPOYHOCTb COeEAUNHEHUA.
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Ewe NnpoyYyHee MecCTa CKpenieHna 6anoK u coefiHUTENEN MOXHO caenaTb npv NOMoLLKM BUHTa C pVId)ﬂéHOI7I rO/TOBKOW 1

6apallKoBOW raKku.

co B ET: BuHTbI €

pUGNEHON FONOBKOW AOJIXKHbI ObITh
3aTAHYTbl MIOTHO, HO HE MEPETAHYTHI.
M36bITOUHAA 3aTAKKa BUHTOB MOXET
NPVBECTU K MOBPEXKAEHNIO AeTanei.

[
COB ET. CHavana Ha geTanb YyCTaHaBJINBalOT

6apallKoBYyIO rariky 1 3aTeM B HE€ BBOPaYVBaOT BUHT
¢ pudnéHoi ronoskoi. MNocne yctaHoBKM 1 GpriKcaLmm
6apallkoBOW raky Ha feTanu raiky Henb3A
noBopaunBaTthb.



[na coefnHeHna 6anoK MOXHO MCMONb30BaTb 1 CKOObI. ViMelowmecs ckobbl MO3BONAIOT COeAUHATL AeTann T-06pa3zHo,
nog yrnom 60 rpagycos unu nog yrinom 90 rpagycos. Ckobbl cneflyeT MCMONIb30BaTb NOMAPHO, yCTaHaBMBasA Mo ABe
CKOObI Ha MPOTVBOMOJIOXKHbIX CTOPOHAX 6anku. Ckobbl KPENATCA MPY MOMOLLM ObICTPOCMEHHDBIX 3aKJIEMOK CO WTNhTamu,
nM60 NpY NOMOLLYM BUHTOB C pUdIEHON roNIOBKOI 1 GapalLKOBbIX Faek.

Perocoocorcoeoeooood

é@@@@@@@@@@@@o@@é
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TOle,eBbIe 6anouHble coeanHunTenn, 60oYHblEe coegmnHUTeENn anA napannesibHOro KpernJjieHuA, a Takxxe 6NnoYHble

COEAVHUTENU ANA KPecToobpasHoro KpenneHvs nog yrnom 90 rpagycoB 3aKpensioT Npu NOMOLLY BUHTa C pUPGIEHON
rONIOBKOW, KOTOPbI HEOOXOAMMO NPOMNYCTUTb Yepes 6anKy 1 BBEPHYTb B COEAUHUTEb.




3aKpenuB TopeL, COeANHNTENA BUHTOM C prdIEHON rOIOBKOW, NOMNEpeUHyto 6anky KpenaT ObICTPOCMEHHOW 3aKnenKkom
CO WTNHTOM, MMOO BUHTOM C pUGNIEHON FONOBKON 1 6APaALLIKOBOV rakoi.




Mpu ncnonb3oBaHKM OCb BCErAa JOMKHA UMETb iBE TOUKM OMOPbI. YCTAaHOBKTE MO GPOH30BOI BTYJIKe Ha
MPOTUBOMONOXHBIX CTOPOHAX 6asik1 1 NPOMYCTUTE OCb Yepes BTYSIKU. 3aKpenunTe 0Cb Ha YCTaHOBOYHOM KOJIbLie Bana C
NBICKOW, KONece, WecTepHe UNn CTynuue.
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C6opkKa AaTumka NIMHUN

BWHTbI B 3TOM KOMMNEKTe NMEIT CamoHape3atoLLyio pe3bby,
6naropapa KOTOPOW OHM 3aKPenmATCA B rHE3AaX Ni1acTMaccoBOM
YCTaHOBOYHOW MAACTUHbI. [JNA NX yCTaHOBKM MOXHO 1CMONb30BaTb
OTBepTKY 4-B-1, KOTOpasA BXOAUT B POOOTOTEXHUYECKU Habop
TETRIX. Cnegute 3a Tem, YTOObl HE NEPETAHYTb BUHTLI MPU 3aTAXKeE,
TaK Kak 3TO MOXKEeT MPUBECTU K NOBPEXAEHNIO N1acTMacCOBON
YCTaHOBOYHOW MAACTUHbI.

C6opKa ynbTpa3ByKOBOIro fAaTumkKa

BVIHTbI B 3TOM KOMMEKTE MMEIT CaMOHape3atoLLyto pe3boy,
6narofaps KOTOPOW OHM 3aKPenATCA B FHE3LAX NacTMAaCcCOBOM
YCTAHOBOYHOW MAACTVHBI. 1A UX YCTaHOBKM MOXKHO MCMONb30BaTh
OTBepTKYy 4-B-1, KOTOpasA BXoAuUT B poboToTexHmnueckuin Habop TETRIX.
CnepwiTe 3a TeM, UTOObI HE NePETAHYTb BUHTbI NP 3aTAXKKe, TaK Kak
3TO MOXKET NPUBECTMN K MOBPEXAEHMIO MIACTMACCOBOMN YCTAHOBOYHOM
NAacTUHbI.



YnpaxxHeHue 6: C6opka 6a3oBoro po6ora PULSE
BBepeHune

Tenepb Ham Hy>keH Po6oT. NocKoNbKy HacTosLee PYKOBOACTBO NPeNMyLLeCTBEHHO
OPUEHTMPOBAHO Ha paboTy ¢ KoHTponnepom PULSE n nporpammHbim
obecneueHviem TETRIX Ardublockly, po60T CNOXHOI KOHCTPYKLMM He noTpebyeTcs.
C yuyétom 3T0ro Bbl U cobepeTe 6a3oBoro pobota PULSE. ba3oBbiii poboT fonxKeH

ObITb MPOCTbIM, NETKMM B COOPKEe 1 TOYHO COOTBETCTBOBATb 3ajayaM HaCTOALLEro
PYKOBOZCTBA, He METb JINLIHKX feTanel.

OpfHaKo BCE, ueMy Bbl HAyuMTeChb Ha NpUMepe 3TOro NPocToro poboTa,

MOHO NPUMEHATb K 6o5iee CNOXHbIM MOAENAM NPW fanbHeNLleM OCBOEHNUM
poboToTexHnKI. ba3oBbIi poOOT C ABYMA 3NeKTPOABUraTeENAMY NOCTOAHHOIO
TOKa 1 Konécamm 3 KoHcTpyktopa PRIME ¢ Ka»kgom CTOPOHbI CTaHET OT/IMYHOW
ncnblTaTesIbHON MaLUMHOW ANA N3YYeHMA BO3MOXHOCTeN KoHTponnepa PULSE.

Bbl HauHéTe paboTy ¢ NpocTelilen NPUBOLHON pamMbl U OyfeTe NOCTENEHHO
[OMNONHATb €€ HOBbIMM JeTaNiAMM B XOAe NocneyoLwmnx ynpaxHeHunn. Takyo
KOHCTPYKLMIO MOXHO cOBpaThb faxe npu HeOObLLIOM UK HYNIEBOM OrbiTe COOPKM
MeTanInyYeCcknx KOHCTPYKTOPOB.

Oxunpgaemas NpoAoMKUTENbHOCTL C60pPKN
30 MUHYT

CBA3b C peasibHbIM MUPOM

Mpu paboTe Ha NPON3BOACTBEHHO-COOPOUHBIX NPEANPUATMAX HEOOXOANMO TOUHO
cobnoaatb UHCTPYKUUN. Hanpumep, ecniv nonpo6oBaTb M3roTOBUTb HEKUI NpeaMeT
mebenu, ITHOPUPYs NHCTPYKLIMIO, CKOpee BCEro ero Npuaércs nepepesbisatb. YMeHve
cnepoBaTb onpeaenéHHoMy NopAaKyY AeNCTBUN — BaXHblI HaBbIK, MPUMEHUMbIN K
CaMbIM Pa3HbIM »KN3HEHHbIM CUTYaLUAM.

Mpodeccun: onepatop MalIMHHOrO 060PYAOBaHUSA, CMELMANIUCT MO POOOTOTEXHUKE,
UHXeHep

CBA3b C TOYHbIMU N €CTEeCTBEHHbIMI HayKamm

. Ousnka

o Koneco n ocb
o BuHt

- TexHonorus

o Matepumanbl
0 KpenneHua

« TexHumyeckoe KOHCTPyMpOBaHue

0 KoHCTpynpoBaHue mMalinH
o CrpounTtenbcTBO

- MaTtemaTtunka

o OnnHa

o Onametp

Mpumevanuna ana yuntens:
Ha npoponxutenbHocTb
c60pKN MOFYT NOBANATD
pa3nunyHble GaKTopbl,
BK/IOYaA Takme, Kak
ynopAfoYeHHOCTb Habopa

N caMmocToATeNnbHasA
nnbo napHaa dopma
paboTbl. Bpems ykazaHo
NPUOAN3NTENBHO.
DaKTuyecku 3aTpayeHHoe
BPEMA MOXKET OT/INYATbCA.




War 1
Heo6xoanmoe o6opynoBaHume

SN1eKTpoABuraTesnb
6anka KBagpaTHOro ceyeHus MNOCTOAHHOIO TOKa
C 6 otBepctnammn 40203 TETRIX 44298 co
CKOOOI KpenneHus
' cepsonpusogos 40232
6anka KBagpaTHOro ceyeHus (yka3zaHuA no cbopke Ha

c 13 otBepcTuamm 40206 4x cTp. 54-55)
bpoH3oBas BTynka 8 x 6 mm 40227

& 4

5x 2X 11x
OMOYHbIV coeanHUTENb AN CTanbHasa ocb 40 mm BUHT c pudnéxon
KpecToobpa3HOoro KpenieHusa nog 40226 ronoskou 40323
L yrnom 90 rpapycos 40217 )

CoBeT: YKa3aHuA No onpepeneHuio Buaa 6anok cm. Ha cTp. 48. YTo6bl y3HaTb HaMeHOBaHMe 6anokK
kBagpartHoro ceueHus TETRIX PRIME, noacuvTtaiite B HUX MaJjible OTBEPCTUA.

Ha NMPOMEeXyTO4YHOM 3Tane KOHCTPYKUNA AO0JIXKHa BbirMAAEeTb TakK.
~




lar 1.0

Co6epuTe gBa Takux y3na.

War 1.1




lWar 1.2
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LWar 2
Heo6xoanmoe o6opynoBaHume

N
1x
TopueBo 6anoYHbIN CoegUHUTENB
40214

1x

ckoba ana T-obpasHoro
coeanHeHnuns getanen 40210
2X

ONOYHbIV coeauHUTENb A
napannenbHoro KpenneHunsa 6anok
40216

2X

GJIOYHBIN coefVHNTENb ANA
KpecToobpa3HOoro KpenieHusa nog
yrnom 90 rpapycos 40217

KBagpaTHOro
ceyeHnAa c 15
oTBepCcTUAMMN
40207
2X

6anka KBagpaTHOro ceyeHus
¢ 5 otBepctuamn 40202

10x
BuHT c pndnénon ronoskoin 40323 CTanbHasa ocb 40 mm 40226
2x 1x @
CTynuua AnA KpenneHus K 6anke 6apalukoBas ranka 40221 1x
40228 YyCTaHOBOYHOE KOJbLO Basa C
nbickon 40229
2x

bpoH3oBas BTynka 8 x 6 mm 40227

2X 1x
Ckoba KpenneHus cepsonpusog HiTec H5322-HD
aKKyMynaTopHou 6atapeu 40236 40538 co ckobow KpereHs

cepsonpusonos 40232 (yka3zaHusa
no cbopke Ha cTp. 54-55)




Ha NMPOMEXyYTOYHOM 3Tane KOHCTPYKLUNA AO0JIXKHa BbirMAAEeTb TakK.




War 2.2
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LWar 2.5







Lar 2.8
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lar 3
Heo6xoanmoe o6opynoBaHume

3x
BuHT c pndnénon

ronoskow 40323

40222

Koneco c wnHom

KoHTponnep TETRIX® PULSE™
44268

Ha MPOMEXYTOYHOM >Tane KOHCTPYKUNA AOIXKHa BbirMAAeTb Tak.




LWar 3.0
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lar 4
Heo6xoanmoe o6opynoBaHume

-

2X
BVIHT C Yrny6neHrem nog Koy
40516

1x 1x
AkkymynaTtopHasa 6atapea NiIMH  kKomnnekT gatumka nuHum 43056 KOMMJIEKT YNbTPa3BYKOBOIo
6 B 40235 natumka 43055

.

Ha MPOMEXYTOYHOM >Tane KOHCTPYKUNA AOIXKHa BbirMAAeTb Tak.
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Co6paHHbIN po60T BbIrNAZUT cnegyowmm obpasom.




YnpaxHeHune 7: [1BuKeHune Bnepépn
BBepeHune

7O Ballle NepBoe ynpaxxHeHWe Nno HanmncaHuo Koga ana 6asosoro pobota PULSE,
nosTomMy nporpamma Oyzaet npocToli. B xofie 3Toro ynpakHeHums Bam npenctonT
CO3aTb CKeTY, KOTOPbI 3acTaBuT 6a30Boro poboTa ABUHYTbCA BNEPES 1 Nno
ncTeYeHUN TPEX CeKYHA OCTaHOBUTbCA. Ha 3TOM nporpamma 3aBepLunTcs.

Monb3ysAcb 3HAHWUAMM, MOTYUYEHHbBIMY B XO4€E YNPaXXHEHNUA 2, He0bXO[UMO
YCTaHOBUTb BTOPOW 3NIEKTPOABMUraTeNlb NMOCTOSHHOIO TOKa 1 fOOUTbCA
CUHXPOHHON paboTbl 06oux auratenein. CnNoCO6HOCTb CMHXPOHHO YNPaBNATb
ABuratenamu saiensetca dyHAameHTanbHbIM TpeboBaHveM Ansa paboTbl ¢
MOOWUSIbHBIMKN POBOTaMN.

Heo6xogumoe o6opygoBaHue

MpumevaHusa gna yuntens:
Ha npoponmkutenbHOCTb
CO60PKM MOTYT NMOBNVATD
pa3nnyHbie GpakTopbl,
BKJIIOYasA TaKume, Kak
yNopsAgoYEeHHOCTb Habopa

N CaMOCTOATENbHasA
nnbo napHaa ¢opma
paboTbl. Bpems ykazaHo
NpUeNN3NTENbLHO.
@QakTnyeckmn 3aTpayeHHoe
BPEMSA MOXKET OT/INYATHCS.

OTKpbITNE NpOrpamMmmbl

PaccmoTpum npumep cketya. OTKpOITE CKeTY, MOCNefoBaTesibHO BblOpaB B
MEHIO MYHKTbI

Examples > Activity 7. OTkpoeTcAa OKHO HOBOIO CKeTyYa Mof 3arofIoBKOM
Activity_7 (puc. 45).

File_Edit_Program

TETRIX Ardublockly: Activity. 7 »

© Q {}  Arduino Source Code

» PULSE

> Arduino Arduino run first:

#include <PULSE.h>
PULSE pulse:

pulse Begin
.Lﬁulse Invert Motor Motor
Arduino loop forever:
pulse Set Motor Powers (-100 to 100)

Motor 1

Motor 2

Fv\ait milliseconds

L pulse End

pulse. sethotorTnvert(1,1)
b
void 1oop() {

pulse. sethotorPoners (50,50

delay(
pulse.PulseEnd()

<> Blocks XML

1, Aduino DE output
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BbinonHeHue ynpaeBnsiowero Koga

MNepep 3arpy3kon cketya B koHTponnep PULSE nposepbTe coegnHeHums.
3arpy3ute ckeT4 B KOHTpoep. [1pu 3ToM BKAOUMTCA 3€1EHbIN CBETOQVNOAHbIN
MHAMKATOP, YTO O3HAYaEeT FOTOBHOCTb K BbIMOSIHEHNMIO KoZa. [Tocne BKAYeHUA
cBeToAvofa oTcoeanHuTe Kabenb USB 1 noctaBbTe 6a30Boro po6oTa Ha nos.

MocTaBbTe ero Tak, 4Tobbl KoNéca Haxoaunucb cnepean. Ecnv pobort egert
Ha3af BMeCTO TOro, YTobObl exaTb Briepéf, NOMeHsANTe MecTamMmm NpoBoaa
3MeKTpoABMraTesnei NoCTOSHHOIo ToKa B NoOpTax KOHTpossepa.

[Ina 3anycka ckeTua HaxmuTe Ha 3enéHyto KHonky "Myck". [pocnegute

3a HanpaBsfiEHNEM 1 NPOJOIKUTENBHOCTBIO ABMXeHNA 6a30Boro poboTa.
CoOTBETCTBYIOT N €ro AeNCTBUA NPUBEAEHHOMY ONMUCaHMIO ckeTya? ba3oBbin
PO6OT AOMKEH OCTAaHOBUTLCA Yepes TPY CeKyHAbI.

[anbHellwee nsyyeHne

B ckeTue npepcTaBiieHo Tpy HOBbIX G6510Ka: pulse Invert Motor, pulse Set Motor
Powers 1 pulse End. bnok pulse Invert Motor (puc. 46) no3BonsieT MeHATb
HanpasneHve BpaLleHUs ABuraTens.

Ecnun pBuratenu yctaHoBREHbI C MPOTUBOMONIOXKHbIX CTOPOH, C MOMOLLbIO 6/10Ka
MOXHO 3afjaTb OHO HanpaBieHye BpaleHua ana obonx asuraTtenein, obecneyvs
NX COrNacoBaHHyto paboTy. 9To obnerunt Bally paboTy Mo NPOrpaMmrpOBaHHUIO.
[aHHana ¢yHKUMA BKloYaeT B cebs ABa NnapameTpa. MepBbiii NapameTp 3aaaéT
KaHan gBuratens, BTOPOW napaMeTp onpeaenseT, MEHATb UK He MEHATb
HanpasneHwue BpaweHus (0 nnm 1).

pulse Invert Motor Motor

PucyHok 46

Bnok pulse Set Motor Powers (puc. 47) no3BonvT oAHOBPEMEHHO 3afaTh
MOLLHOCTb 3neKkTpoaBsuratena 1 n anekTpoasuratena 2. Tv ABa napamerpa
onpenenaAlT YacToTy BpalleHWA Kaxkaoro 13 asuratenein. B paccmatpusaemom
CKeTye MOLLHOCTb KaXKAoro 13 ABuratenein yctaHoBneHa Ha 50 %.

pulse Set Motor Powers (-100 to 100)

Motor 1 | [E1)
Motor2 | [ED)

PucyHok 47

Bnok pulse End octaHaBnvBaeT unv 3aBepLuaeT BbINOJIHEHKE NporpamMmsl. Ecnu
6bl 3TOro 6510Ka He ObIfO, NporpaMmma npogoKana obl UCMONHATL LMK JO TEX

nop, NoKa Bbl He OCTAHOBMIIM Obl €€ HaXKaTUEM Ha KPaCHYI KHOMKY Ha Koprnyce
KOHTposepa.

CoBerT: be3 ncnonb3oBaHnA
KOAOBbIX AATYMKOB

yacToTa BpaLleHus
3N1eKTpoaBuUraTenen
NMOCTOAHHOIO TOKa,

3alaBaemMan yepe3
3Ha4yeHne MOLLHOCTN, MOXKeT

pa3nnyaTtbCA B 3aBUCMMOCTH
OT 3apAfa akKyMyNIATOPHON
6aTapewn.
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B 3TOM NpocTOM CKeTue Bce onvcaHHble G/I0KM AeCTBYIOT COBMECTHO TakUM
06pa3om, UTobbl POOOT ABUrancs BNepén B TeueHre TPEX CEKYHA 1 3aTeM
ocTaHoBUNCA. [TOCKONbKY 3N1eKTPOABUTaTeNN AOMXKHbI PaboTaTh CUHXPOHHO
B TeUEHWe BCel nporpammbl, 610K pulse Invert Motor cnegyeT ncnonb3oBatb
TONbKO B pa3fesie HacTpoWky B 6i1oke Umkna. brnok pulse Set Motor Powers
3aCTaBnsAeT cpasy oba aneKTpoABMraTeNa BpallaTbCa ¢ MOLWHOCTbI0 50 %.
[lns 3aBeplueHns CKeTUa Ucrnonb3yiiTe 6510k pulse End BMecTo obpalleHus
nporpammbl B 6eCKOHEYHbIN LMK (puc. 48).

Arduino run first:

pulse Begin

dulse Invert Motor Motor

Arduino loop forever:
pulse Set Motor Powers (-100 to 100)
Motor1 | [E)
Motor 2 | .Eﬂ

wait | (ENLE) | milliseconds

L pulse End

PucyHok 48
HdononHutenbHoe ynpaXXHeHne

Ha ocHoBe 3TOrO nprnmepa nonbiTanTeCb CO34aTb HOBbIN CKETY, KOTOprVI
3aCTaBUT 6a30BOroO po60Ta npoexarb Bnepép, 1 OCTaHOBUTbCA. BcnomHuTe, vyemy
Hay4ynnmcb B Xoae npenbiaywmx ynpa>KHeHvu7| 1 nonbiTanTecb CAenatb Tak, yTOODI
6a30Bbli1 pO60T HEKOTOPOE BpemMAa ABuranca Bnepén, a 3aTeM 3agH/M XO4OM
BEPHYJICA B NCXOOHYIO TOYKY.

Y Bac ecTb BCE HEO6XOHVIMOG 4nAa onpefeneHna CKOpocCTn, NOCKOJIbKY Bbl MOXeTe
Y3HaTb paccToAaHune, HpOVIﬂeHHOE 3a HEKOTOPOE BpeMA. B cketue ncnonb3yeTca
3afaHHOE 3Ha4YeHne BpeMEHU, a PaCCTOAHME, Ha KOTOPOE nepemMmecTuica pO6OT,
MOXXHO N3MEPUTb NINHENKOWN. I'Ile N3MEHEHNWN NMapaMeTpa MOLWHOCTU AOJIXKHO
N3MEHNTbCA N HpOVIﬂeHHOE 3a TO »Ke BpeMA pacCToAaHne.

C y4€TOM 3TOro NOCTaBbTe 3ajady, OTMETUB 3afjlaHHOe PacCcTosHMe Ha noy. Ha
OCHOBe COOPAHHBIX JaHHbIX 3anporpaMmupyiTe 6a3oBoro poboTa Tak, UTobbl OH
KaK MOXXHO 6511Ke nofbexas K yKazaHHOW OTMETKe, He 3ae3xas 3a Heé.
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CBA3b € peasbHbIM MUPOM

Moe3na — 3TO TaKkue CpeAcTBa NepeaBMKeHNA, KOTopble NMPYBOAATCA B

[EeNCTBME SNEKTPOABUrATENAMMN U MOTYT [ABUraTbCA TONbKO Bepén nnv Hasag.

WX anekTpoaBurateniv BpaLaoTca noj Bo3AeCTBUEM YCUIINS, HarpPaBeHHOro
Bnepén unm Hasag. Moesn He MOXET BbINOMHATb KPYTble MOBOPOTbI, MO3TOMY MyTH
NnaBHoO 3arnbaloTca, a He NoBopaYMBatoT nod yrnom 90 rpafycos.

Mpodeccun: xene3Ho[oPOXKHbIN Paboumni, MaLLMHWCT, UHXeHepP-
3M1eKTPOBO30CTPOUTEND

CBA3b C TOYHbIMM N €CTECTBEHHBIMU HayKamu
« Ousuka
0 KuHeTunuyeckas sHeprus
0 YacToTa BpawieHusa
« TexHonorusa
o lNpamon npusog
0 JneKTpoABUraTeny NOCTOAHHOIO TOKa
+ TexHM4Yeckoe KOHCTPyMpoOBaHme
o PyneBoi mexaHn3m
o [MporpammupoBaHue
+ MartemaTtuka
o O6opoTbl

0 [1n1Ha oKpy»KHOCTK Koneca

CBA3b 6JIOKOB C TEKCTOM

Arduino run first: <% void setup(){ WUcxopHbii kop Arduino

pulse Begin B pulse.PulseBegin(); .
\Eulse Invert Motor Motor ~@——pulse.setMotorlnvert(1,1); ﬁﬁflslédsuTszL;JLSE'h>
Arduino loop forever: [y void loop() { .
void setup() {
TR O A L VR R [0 Bl <@— pulse.setMotorPowers(50,50); pulse.PulseBegin();

Motor 1
Motarzh . fulse.setMotorInvertU )
' illi ;
| wait .m milliseconds R sl SV E1V )] void loop) {
pulseEnd B pulse.PulseEnd(); pulse.
b setMotorPowers(50,50);
delay(3000);

fulse.PuIseEnd();

MpumeuaHue: 3anporpammupyimnTte
[Ba aneKTpoABuraTens Ha BpalleHue B . J

MPOTMBOMOMOXHbIX HaMPaBAEHUAX C MOMOLLbIO
6noka pulse Invert Motor.
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YnpaxHeHue 8: [IBUXKeHNe No Kpyry
BBepgeHune

B xope BocbMOro ynpakHeHVA NoHaf06ATcA 3HaHMA 06 3neKTpoaBuraTenax ana

CO3aHNA HOBbIX cxeM ABUKeHNA. CNocoOHOCTb ABMraTbCA MO NPAMON, KOHEYHO,
Ba’KHa, HO HY>KHO PaCLUMPATb BO3MOXHOCTW U OCBaMBaTb TEXHMKY MOBOPOTOB. B

3TOM ynpaxHeHun TpebyeTca HayunTb 6a3oBoro pobota PULSE e3gutb no kpyry,
MCNonb3yA PasHylo MOLHOCTb CUHXPOHHO paboTaloLwyx aneKTpoaBuraTenen.

Heo6xogumoe o6opygoBaHue

e
TETRIX Ardublock

OTKpbITUE NPOrpamMmmbl

PaccmoTpum npumep ckeTya. OTKpOITE CKeTY, NocsiefoBaTesibHO BbibpaB B
MEHIO MYHKTbI

Examples > Activity_8. OTKpoeTc OKHO HOBOFO CKeTYa Nog, 3arooBKOM
Activity_8 (puc. 49).

File_Edit_Program

TETRIX Ardublockly: Activity.s8 » 1+ ¥ W Dcleear

L3 0 {}  Arduino Source Code

> PULSE #include <PULSE.h>

PULSE pulse.
> Arduino

void setup() {
pulse.pulsesesing);
Arduino run first: pulse. sethotorInvert(1.1);
pulse Begin '
! void loop() {

&ulse Invert Motor Motor I3 pulse. setiotorponer (100, 50)

T
Arduino loop forever:

pulse Set Motor Powers (-100 to 100)
Motor 1
Motor 2

<> Blocks XML

PucyHok 49
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BbinonHeHue ynpaBnsoLwero Koga

MNepepn 3arpy3koni cketya B KOHTponnep PULSE npoBepbTe coefmHeHuns.
3arpy3uTte ckeTy B KOHTposnep. [py 3TomM BKNIOUMTCA 3€NEHBIV CBETOANOLHbIN
MHAMKATOP, YTO O3HaYaeT rOTOBHOCTb K BbINONHEHNMIO Koda. [Tocne sToro
oTcoeanHuTe Kabenb USB n noctaBbTe 6a30BOro poboTa Ha nos.

MocTaBbTe ero TaK, YTo6bl KOJIECa HAaXoAMNNCh cnepeaun. Ecnn poboT eget
Ha3aj BMeCTO TOro, Ytobbl exaTb Brnepén, NoOMeHANTe MecTammn NpoBoaa
3neKTpoABuUraTesniell NOCTOAHHOIO TOKAa B MOPTax KOHTpoiepa.

[inA 3anycka ckeTya HaXxMuTe Ha 3enéHyto KHonky "Myck". [pocnegnTe

3a HanpaBJieHNEM 1 NPOJOIKUTENbHOCTbIO ABMMXeHMA 6a3oBoro poboTa.
OcTaHOBUTE CKETY, HAXaB Ha KPacHYI0 KHOMKY cOpoca napameTpoB/OCTaHOBKN.
CoOTBETCTBYIOT /11 €ro AeCTBUA NPUBEAEHHOMY ONMUCaHMIO CKeTya?
[AanbHerwee nsyyeHne

B faHHOM CKeTue He UCMOJb3YITCA HMKaKe HOBble BJIOKM, OfHAaKO OH obecneunt
6onee rnybokoe NOHMMaHUE CMHXPOHHOIO AEVCTBUS INEKTPOABUraTeNen ans
BbINOJIHEHWA ONpeaeNEéHHbIX ABUXEHWI.

Bce 6510KM B COCTaBe CKETYA AECTBYIOT BMECTe TakMM 06pa3oM, YToObl 6a30BbIl
po6oT e3amn no Kpyry. NocKoNbKy 3neKTpoABUraTeNy JOMKHbI paboTaTb
CUHXPOHHO B TeUeHMe BCel nporpammbl, 6510k pulse Invert Motor ncnonb3syetcs
TONbKO B pa3fesie HacTpoWKy B 6i10Ke Umkna. brnok pulse Set Motor Powers faér
KOMaHZy ABYM 3/1eKTpOoABUratensam BpaLwaTbCa C pa3HOW YacTOTOM B Npeaenax
ofHoM GyHKLUK. 3ajaHHbIEe 3HAYEHMS MOLLHOCTY cocTaBnAT 100 % ans ogHoro
asuratena n 50 % ana BTOporo, YTo NMPUBOAUT K ABUMKEHMIO MO KPYTY.

JononHutenbHoe ynpaxHeHune

Ha ocHoBe 3Toro npumepa nonbiTanTecb CO34aTb HOBbIN CKETY, KOTOPbIN
3acTaBuUT 6a3oBoro poboTa e3anTb Mo KPYry Jpyroro pasmepa. Bcnomuure,

yemy Hayuunncb B Xofe npeabiayLmx ynpaxHeHui, 1 nonpooynTe yBennymTb
WY YMEHbLUNTb AMaMETP KPYra, SKCNepUMeHTUPYs C pasHbiMK NapameTpamum.
MNocTaBbTe nNepep coboli 6onee CNoXHble 3afjaun: Kak HayunTb PoboTa e3aUThb No
TpaekTopun B Gopme oBasa Uin BOCbMePKU?

CBA3b C peanbHbIM MNPOM

Ecnu Bbl Korga-nn6o 6biBann PAAOM C NosiemM Ans ronbda, HaBepPHO, Bbl BUAENN
paboTy aBTOMATUYECKMX CUCTEM MOMMBA. DTV OPOCUTESIbHbBIE CUCTEMbI ABUTAOTCA
No Kpyry, pacnbinsAsa Bogy Ha 360 rpagycos. OHM 3anporpaMmmMmnpoBaHbl Ha
BKJIIOUYEHME 1 BbIK/IOUEHME B Pa3HOe Bpems. BaxkHO, UTOObI 311eKTpoaBuraTesb
NoBOPaUVBan PacnbiINTENbHYIO FOIOBKY A/A NOSHOMO MNOKPbITUA NOWaau
pacnbineHus.

Mpodeccun: ozeneHnTeNb, MEXaHNK CENIbCKOXO3ANCTBEHHOrO 060PYAOBaHNSA,
MenvopaTop

CBA3b C TOYHbIMM N €CTECTBEHHbIMU HayKamu
+ ®usnka
o0 MouwHocTb
0 YacToTa BpalieHusa
« TexHonorusa
0 YnpaBneHue NnpruBOAOM
o TouHOCTb NprBOAa
+ TexHM4YecKkoe KOHCTPyMpoOBaHme
0 KoHcTpynpoBaHue MaLnH
o leomeTtpuyeckne ourypol
+ MartemaTtuka
o Pagunyc
o Onametp

CoseT: Bo3amoxHO,
6a3oBoMy poboTy byaet
TPYZAHO NPeofosieBaTb
CuenJieHre C KOBPOBbIM
nokpbitrem. o
BO3MOXHOCTW, UCMbITbIBaNTE
po6oTa Ha rnagkon
MOBEPXHOCTU.

CoBer: Y1060l poboT
CMOT npoexaTtb MOAHbIN
Kpyr, noTpebyeTca OKono
ZBYX METPOB CBOOOAHOIrO
MpOCTpPaHCTBa Ha Moy.




CBA3b 6/10KOB C TEKCTOM

Arduino run first: void setup() { WUcxopHbin kop Arduino

pulse.PulseBegin();
#include <PULSE.h>

dulse Invert Motor Motor ¢ pulse.setMotorlnvert(1,1); PULSE pulse;
void loo
PO void setup() {
TR Ve O LA @ VR R [0[)) Bl <@— pulse.setMotorPowers(100,50); pulse.PulseBegin();

Motor 1

Motor 2

fulse.setMotorI nvert(1,1);

void loop() {
f)ulse.setMotorPowersﬂ 00,50);

MpumeuyaHune: MowWHOCTb BpaLyeHnA

anekTpoapuratens 1 B ABa pa3a 60o/blue MOLHOCTA
BpaLleHnA dneKkTpoasuratens 2. \ J
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YnpaxHeHune 9: [iBMKeHne No KBapgpaTHON TpaeKTopun
BBepgeHune

YT06bI flanee ycoBepLIEHCTBOBATb TEXHUKY YNPaBNeHWs ABUKEHNEM

6a3oBoro po6ota PULSE, Hy>HO HayunTb poboTa noBopaumsaTb Ha 90

rpagycos. C nomoLpblo Takux noBOPOTOB 6a308BblIi pO6OT CMOXET e30UTb
no KBajpary.

Heob6xogmnmoe o6opynoBaHue

P
TETRIX Ardublockly: Aco.s

OTKpbITHE NpOrpamMmmbl

PaccmoTpum npumep cketua. OTKpoOITe CKeTY, NocneoBaTeNlbHO BbiIbpaB B
MEHIO MYHKTbI

Examples > Activity_9. OTKpoeTcs OKHO HOBOFO CKETYa NOJ, 3arofloBKOM
Activity_9 (puc. 50).

File Edit_Program

TETRIX Ardublockly: Activit.9 ~ LS ¥ swe [ Deletedl

o
» PULSE

» Arduino

void setp() {
pulse.Pulsesegin():

pulse. sethlotor Invert(

¥

void 100p()
pulse. sethotorPoners(50,50)
delay(3000);
pulse. sethiotorPoners(0,0)
delay(1000);
pulse. sethotorPoners(50, -50) ;

)

pulse. sethiotorPoners(0,0)
delay(1000):
pulse. sethotorPoners(50,50):
delay(3000);
pulse. sethlotorPoners(0,0)
delay(
pulse. sethlotorPoners (50, -50)
delay(165

pulse. sethotorPoners(0.0):

<> Blocks XML

1y Arduino IDE output

PucyHok 50
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BbinonHeHue ynpaBnsoLwero Koga

MNepep 3arpy3kon cketya B koHTponnep PULSE nposepbTe coegnHeHums.
3arpy3ute ckeT4 B KOHTpoep. [1pu 3ToM BKAOUMTCA 3€1EHbIN CBETOQUOAHbIN
WHAMKATOP, UTO O3HayYaeT rOTOBHOCTD K BbIMOJIHEHMIO KoAaa. MNocne atoro
oTcoeauHnTe Kabenb USB 1 noctaBbTe 6a30B0ro poboTa Ha non.

[na 3anycka ckeTua HaxmuTe Ha 3enéHyto KHonky "Myck". [pocneguTe
3a HanpaBsfiEHNEM 1 NPOJOIKUTENBHOCTBIO ABMXeHWA 6a3oBoro poborTa.
CoOTBETCTBYIOT N €ro AeNCTBUA NPUBEAEHHOMY ONUCAHMIO CKeTYa?

[anbHeliwee nsyyeHne

Ecnu y Bac Ha aKpaHe MHOTO 6JIOKOB, BaM MOXET ObITb TPYAHO paccmMaTprBaTh
uenyto nporpammy. Bocnonb3yiitecb GyHKUMEN YBENMYEHUA N YMEHDBLUEHNS.
TakKe HekoTopble 610K MOXHO Npeobpas3oBaTb B CTPOKY. briok pulse Set
Motor Powers MOXHO Npeobpa3oBaTb B CTPOKY. Huxe npeacTaBneH npumep no
M3MeHEeHI0 Bua 3Toro 6510Ka (prc. 51). 3To He NOBAKAET Ha caMy NMPOrpaMmy.

pulse Set Motor Powers (-100 to 100)

Duplcate . pulse Set Motor Powers (-100 to 100) Motor 1 ( ([} | Motor2 (0] |
Add Comment L

Inline Inputs
Collapse Block
Disable Block

Delete 3 Blocks

PucyHok 51

HeCMOTpﬂ Ha TO, UTO 3TOT CKETY OTNNYAETCS 6ONbLINM pPa3mepom, OH COCTOUT
n3 (I)yHKL[VIVI, KOTOpPbI€ Bbl NCMNONIb30BaJIN PaHee. 3pecb co6paHo HECKOJIbKO
nocnefoBaTesibHbIX AeNCTBUN ANA CO34aHNA OQHOMO CZIOXKHOIO AEeNCTBUA, B
AaHHOM dJlydae OBUXKEHMA MO KBagpary.

Mporpamma nmeeT oueHb BaXKHYIO 151 MTOHUMaHKA 0COOEHHOCTb: AJiA
NpPOrpamMmmMrpoBaHnA POHOTa Ha ABMXKEHME MO KBaApPaTHOW TpaeKTopum
NCNONb3yeTCA TOYHbIN Pacy€ET. TOUHbIN PACUYET BblpaXKaeTCcA B MCMONb30BaHNN
napameTpa BpeMEeHW Kak OCHOBbI Aij1A1 yNpaBNeHNA SNEKTPOABUraTeENEM.
Hanpuvmep, AnA noBopoTa HanpaBo 3N1eKTPoABUraTeNAM [al0T KOMaHAy
BpaLlaTbCA B MPOTMUBOMONOXKHbIX HanNpaBleHNAX C MOLHOCTbIO 50 % B TeueHne
1650 munancekyHa.

Bbl npegnonaraete, 4To ecnm aneKTpoaBUraTenb OyaeT BpaLaTbca C
onpeaenéHHon YacToTON B TeUeHne onpefenéHHOro BpeMeHu, Tpaektopms
pob6oTa AoMmKHa NPUOIN3UTLCA K NOBOPOTY HampaBo nog yrnom 90 rpagycos.
OpfHaKo TakoW NPOrHO3 He BCerfaa TOYeH BBUAY TOrO, UTO YPOBEHb 3apAaa
AKKYMyNATOPHOW 6aTapen MOXeT pa3nmyaTtbcA. TakKe Ha pe3ynbraT BAnAeT
NpocCKanb3blBaHMe KOMEC MO NOBEPXHOCTU, Ha KOTOPOW 3anycKatoT poboTa. Takum
06pa3om, UTo6bl JOOUTHCA MPABUIBHON TPAEKTOPUY NMOBOPOTA, HYXKEH TOUHbIN
pacuér.

Bce ¢yHKUMM B COCTaBe CKeTYa AeNCTBYIOT BMECTE TakM 06pa3om, YToobl
6a30Bblil POOOT €34UN N0 KBAagpaTHON TpaekTopuu (puc. 52). NMockonbky
3MEeKTPOABUraTeNV JOMKHbI PaboTaTb CUHXPOHHO B TEYEHUE BCEI MPOrpamMmbl,
6510k pulse Invert Motor cnegyeT ncnosnb30BaThb TONbKO B pa3gese

HacTpolKu B 6roke uukna. bnok pulse Set Motor Powers gaét komaHgy AByM
SNEKTPOABUraTeENAM BPaLlaTbCA C Pa3HOM YacTOTON B npefenax ogHon GyHKUnN.

Cosert: B 3aBucMmocTu ot
NOBEPXHOCTU, TPAEKTOPUA

[ABVXKEeHUs1 poboTa MOXET
0Ka3aTbCA He nfgeasnbHO
KBagpaTHOM.




CTpyKTypa nporpaMmmbl

Arduino run first:
CoserT: Eciv He nonyuyunocb

[OCTNYb NPAMBIX YINOB
NOBOPOTa, OTPerynupymnTte
BpemsA NoBopoTa.

pulse Begin

\Eulse Invert Motor Motor

Arduino loop forever:

pulse Set Motor Powers (-100 to 100) Motor1 | [Ei) | Motor2 | E) Bnepén Hanpumep, Bpema moxHo
| : n3meHnTb co 1650 Ha 1300.
wait  E[DD) | milliseconds

3apAg akKyMynAaTOpPHON
6aTapen MOXKeT NOBAMATb
Ha BbINOJIHEHVE MOBOPOTOB.

pulse Set Motor Powers (-100 to 100) Motor1 | [}  Motor2 | [i) Cron

wait  [{[00) milliseconds

. pulse Set Motor Powers (-100to 100) Motor1 | i) Motor2 | E=) MoBoporT 1
wait | i) milliseconds

. pulse Set Motor Powers (-100to 100) Motor1 | @) Motor2 [ [ Cton
wait milliseconds

. pulse Set Motor Powers (-100 to 100) Motor 1 ( i) Motor 2 ; (50 | Bnepég

| wait | ELDD) | milliseconds

| pulse Set Motor Powers (-100 to 100) Motor1 [ [2) | Motor 2 (0] ' Cron

| wait milliseconds
pulse Set Motor Powers (-100to 100) Motor1 ( i) Motor2 | B ' MNMosoport 2

| wait milliseconds

. pulse Set Motor Powers (-100 to 100) Motor1 ( 1) | Motor 2 (0] ' Cron

| wait milliseconds

| pulse Set Motor Powers (-100to 100) Motor1 ( [E)) Motor 2 : [ 50 ] Bnepén

| wait | E[[0) | milliseconds

- pulse Set Motor Powers (-100 to 100) Motor1 | [}  Motor2 | [i) ' Cron

| wait milliseconds

- pulse Set Motor Powers (-100to 100) Motor1 [ &) Motor 2 .Eﬁ] MNMosoport 3
wait | D) | milliseconds

. pulse Set Motor Powers (-100 to 100) Motor1 | [} Motor2 [ [i) Cton
wait milliseconds
pulse Set Motor Powers (-100 to 100) Motor1 | i) | Motor2 | El) Bnepég
wait | [E[I[E) milliseconds

| pulse Set Motor Powers (-100 to 100) Motor 1 [ (1) | Motor2 (0] ' Cron

wait i[00)  milliseconds

.. pulse End

PucyHok 52
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AOHOJ‘IHVITEHI:HOE ynpaxXHeHune

Ha ocHoBe 3TOro nprmepa nonbiTanTecb Co34aTb HOBbIN CKETY ANA ABMXKEHNWA
6a30Boro po6oTa No KBagpaTHON TpaekTopun. BcnomHute, yemy Hayumnucb

B X0fe npenblayLwymx ynpaxKHeHW, 1 NonpoobyiTe yBENUUUTb UK YMEHBLLUTD
KBaZpaT, SKCNepUMEeHTMPYsA C pa3HbIMU NapameTpamu. [ocTasbTe nepef coboi
3afjauy NOBbILLEHHOW CIIOXKHOCTU: NYCTb TPAEKTOPUA ABUXEHNUA poboTa byaeTt
CnoXHee KBafpata. Hanpumep, ¢ MOMOLLbIO TOUHbIX PACYETOB MOXKHO 3aCTaBUTb
poboTa n3obpaxkatb OyKkBbl asidaBuUTa MU NPOEXaTb MO MPOCTOMY JIAOVPUHTY.

CBA3b € peasbHbIM MUPOM

HekoTopble TpaHCMOPTHbIE CPeACTBA MEPUOANYECKM NMPOE3XKAIOT MO OAHOMY 1
TOMy e MapLpyTy. K npumMepy, Ha CKNage Takow TPAHCMOPT MOXET OTBE3TH Ipy3
B TPV pa3HbIX MecTa 1 3aTeM BEPHYTbCA Ha 6a3y. [lanee oH NPUHMMAET HOBbIN
rPy3 1 BHOBb [IBVKETCA MO KBafpaTHOW TPaeKTopuK, pa3Bo3f ero B NMyHKTbI
Ha3HaueHus.

Mpodeccum: TeXHUK MO COCTaBNEHIO MapLIPYTOB, aBUAANCIETUYEP, UHKEHEP-
TexHonor

CBA3b C TOYHbIMM N €CTECTBEHHBIMU HayKamu

« Ousuka
o PacctosaHue
0 Bpewms

« TexHonorusa
o MuKponpoueccopHoe Bpems
o Papgunyc noBoporTa

+ TexHM4Yeckoe KOHCTPyMnpoOBaHme
0 MowHoCTb aneKkTpoaBuraTens
o TopmoxeHune

+ MartemaTtuka
o Yrnbl KBagpaTta

0 V3mepeHue yrnos
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CBA3b 6/10KOB C TEKCTOM

Arduino run first: <7 void setup() {
pulse Begin [, pulse.PulseBegin();
Lpulse Invert Motor Motor < pulse.setMotorlnvert(1,1);
Arduino loop forever: B void loop() {

pulse Set Motor Powers (-100to 100) Motor1 ( (i) Motor2 | E) B ol olNNRYN0\Y (el (el (eI GV AT0) B
wait ) | milliseconds B delay(3000);

pulse Set Motor Powers (-100 to 100) [ | Motor2 | [@

Mpumevanne:
JneKTpoABuraTenu
BpaLLaloTCA BNepén
B TeYeHve 3 ceKyHn.

wait g1 | milliseconds
pulse Set Motor Powers (-100 to 100) E) Motor 2

wait milliseconds

pulse Set Motor Powers (-100 to 100) Motor1 [ [#) Motor 2

wait milliseconds

pulse Set Motor Powers (-100to 100) Motor1 | i) Motor2 | EI)
wait Ei_mj)' milliseconds

pulse Set Motor Powers (-100 to 100) Motor1 [ [i) Motor 2

[0 I <@—pulse.setMotorPowers(0,0);
wait milliseconds B delay(1000);

pulse Set Motor Powers (-100to 100) Motor1 | i) Motor2 | E) '

MpymevyaHue:
JneKkTpoaBuraTenu
TOPMO3AT Ha 1
CeKyHzy.

walt  §E51) | milliseconds
pulse Set Motor Powers (-100 to 100) [ Motor2

wait milliseconds

pulse Set Motor Powers (-100 to 100) Motor1 | i) = Motor 2
wait  [EDD[) milliseconds

pulse Set Motor Powers (-100to 100) Motor1 | [ij Motor2 | [i)

walt  @0[) | milliseconds

pulse Set Motor Powers (-100 to 100) E) Motor 2

-50 I} <@~ pulse.setMotorPowers(50,-50);
wait E[) | milliseconds B delay(1650);

pulse Set Motor Powers (-100 to 100) Motor1 [ [#) Motor 2
MpymevyaHue:
dneKkTpoaBuraTenu
BpalllaloTcA B
NPOTUBOMOMOXKHbIX

wait | milliseconds

pulse Set Motor Powers (-100to 100) Motor1 | [Ei) Motor 2

\TET IS 3000 [T EET T

HanpaBneHUAxX
B TeyeHwue 1,65

pulse Set Motor Powers (-100to 100) Motor1 | [i) Motor2 | [}

wait 7 milliseconds CeKyHf, NPy 3TOM

po6oT penaet
MOBOPOT.

pulse End

UcxopHbin koa Arduino

#include <PULSE.h>
PULSE pulse;

void setup() {
pulse.PulseBegin();

fulse.setMotorlnvertU 1);

void loop() {
pulse.setMotorPowers(50,50);
delay(3000);
pulse.setMotorPowers(0,0);
delay(1000);
pulse.setMotorPowers(50,-50);
delay(1650);
pulse.setMotorPowers(0,0);
delay(1000);
pulse.setMotorPowers(50,50);
delay(3000);
pulse.setMotorPowers(0,0);
delay(1000);
pulse.setMotorPowers(50,-50);
delay(1650);
pulse.setMotorPowers(0,0);
delay(1000);
pulse.setMotorPowers(50,50);
delay(3000);
pulse.setMotorPowers(0,0);
delay(1000);
pulse.setMotorPowers(50,-50);
delay(1650);
pulse.setMotorPowers(0,0);
delay(1000);
pulse.setMotorPowers(50,50);
delay(3000);
pulse.setMotorPowers(0,0);
delay(1000);

Fulse.PuIseEnd();
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Vnpa)KHel-me 10: ynpomeuwe CKeT4Ya AnAa ABuM>eHumAa no KBaApaTHOI‘I'I TpaeKTopun
BBepgeHune

MoMHWTe, KaK B ynpakHeHM 9 Bbl Hayunny poboTa ABUraTbCA No
KBagpaTHOWM TpaekTopun? B xoae cnepytolero ynpaxHeHns Bbl
3anporpammrpyeTe ero Ha Te e AencTBusa 6osee 3GPeKTUBHbIM
cnocobom.

Heo6xogumoe o6opygoBaHue

TETRIX Ardublockly: &

OTKpbITUE NPOrpamMmmbli

PaccmoTpum nprmep cketya. OTKpoiTe CKeTY, NocnefoBaTeNbHO BblIOpaB B
MEHIO MYHKTbI

Examples > Activity_10. OTkpoeTcAa OKHO HOBOIO CKeTua Mop 3aroloBKOM
Activity_10 (puc. 53).

File_Edit_Program

TETRIX Ardublockly: Activit.10  » * 3 W Deleiean

3 0 {}  Arduino Source Code

Arduino run first:

> PULSE #include <PULSE.h>

» Arduino pulse Begin PULSE pulse

pulse Invert Motor Motor K3 void setup() {
~— pulse.PulseBegin().

Arduino loop forever:
~ pulse. setotorTnvert(1,1)

repeat ()  times N
do pulse Set Motor Powers (-100 to 100) Motor 1
\'Z1 3 3000 | ‘ milliseconds

pulse Set Motor Powers (-100t0 100) Motor 1 ('@ Motor2 ('@

wait [T | milliseconds
pulse Set Motor Powers (-100t0 100) Motor 1 (') | Motor2 | @) e oteeeni)

wait m‘ milliseconds

pulse Set Motor Powers (100 to 100) Motor 1 | (i) | Motor2 | [}

TN 1000 ] \ milliseconds
-

L pulse End

<> Blocks XML

PucyHok 53
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BbinonHeHue ynpaeBnsiowero Koga

MNepep 3arpy3kon cketya B koHTponnep PULSE nposepbTe coegnHeHums.

3arpy3ute ckeT4 B KOHTpoep. [1pu 3ToM BKAOUMTCA 3€1EHbIN CBETOQVNOAHbIN Coser: B 3aBucumocTu ot
WHAMKATOP, YTO O3HAYaeT roTOBHOCTb K BbIMOMIHEHUIO KoAa. [ocne 3Toro NMOBEPXHOCTU, TPAEKTOPWA
oTcoeaunHuTe Kabenb USB 1 nocTaBbTe 6a30BOro po6oTa Ha nos. [ABVXKEeHUs1 poboTa MOXKET

0Ka3aTbCA He npgeanbHO
KBagpaTHOM.

[Ina 3anycka ckeTua HaxmuTe Ha 3enéHyto KHonky "Myck". [pocnegute
3a HanpaBsfieEHNEM 1 MPOJOIKUTENbHOCTBIO ABMXeHMA 6a3oBoro poboTa.
CoOTBETCTBYIOT N €ro AeNCTBUA NPUBEAEHHOMY ONUCAHMIO CKeTYa?

[anbHellwee nsyyeHne

B 3TOM CckeTue Mcnonb3oBaHa OAHA HOBas NporpaMmHas CTpyKTypa B popme
6noka "nosTop fencteua" (repeat-do). bnok repeat-do ob6ecneuriBaeT 3agaHHoe
UMCSI0 MOBTOPEHMUI BKIOYEHHDBIX B HEro KomaHa. [1pu aTom nporpamma BbirnagnuT
npotue 1 eé nerye NPoCMaTpuUBaTh.

Bnok repeat-do ncnonb3yeTca AnAa NOBTOPEHMSA 3aKNOUYEHHOW B HEM YacTu
Kopa. [lnAa noacyéTa uncna noBTOPOB A0 OKOHYAHUA LKA MPUMEHSAIOT CYETUNK
npvipaLeHnin. Tako 610K Hy»KeH AnsA TOro, YToObl COKPATUTL KOMMYECTBO
NOBTOPEHUN UmKna (puc. 54).

repeat | times

PucyHok 54

Mporpammurpysa 6a3oBoro poboTa Ha ABUXKEHME MO KBAaApaTy B yrparKHeHUn 9,
Bbl YKa3blBanu Kaxkoe AeliCTBME OTAENbHOM CTPOKOW, B pe3yfbraTe nporpamma
CTana CULLKOM ANIMHHON 1 Ka3anacb CJIOKHee, YeM Ha CaMoM fiene.

HauHuTe nporpammy c 6roka repeat-do 1 3againTe HeobxoaMMoe KONMUYeCcTBO
NOBTOPEHUN UnKna. B Halwen nporpamme LKA NOBTOPUTCA YeTbipe pasa. B yukn
BKJ/IIOUEHDI CliefyioLive AecTBrA poboTa: ABUXKeHVe BNepén 1 NoBOpOT (puc. 55).
Takol aneMeHT NPorpammMbl Ha3bIBAaETCA Bbl3biBaeMol GyHKLMEN, MOCKONbKY OH
HaxoauTcs BHe 6roKa "HacTponka-umkn" (setup-loop).

repeat | times

do pulse Set Motor Powers (-100 to 100) Motor1 | i) | Motor 2 | E) '
l wait = EL[) milliseconds

. pulse Set Motor Powers (-100 to 100) Motor1 | [ij  Motor2 | i)
[t | milliseconds

. pulse Set Motor Powers (-100 to 100) Motor1 | (i) | Motor 2 | B
ﬁaﬂ milliseconds

pulse Set Motor Powers (-100 to 100) Motor1 | [ij Motor2 | [}

wait milliseconds

-

PucyHok 55
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AOHOJ‘IHVITEHI:HOE ynpaxXHeHune

Ha ocHoBe 3TOro nprmepa nonbiTanTecb Co34aTb HOBbIN CKETY ANA ABMXKEHNWA
6a30Boro poboTa no KBagpaTHOW TPAaeKTOpUI, NCMOMb3ys OJIOK repeat-

do v BbI3biBaemble GpyHKLUN. JINOO ANs YCNOXKHEHNA 3afaumn NpuaymanTe
TpaeKkTopun Gonee COXHbIe, YeM KBaApaT, Hanpumep, NPSMOYTONbHUKNA UK
LIECTNYTONIbHUKN.

BcnomHuTe, yemy Hayumnmchb B xofe npeablaywmx ynpaxHeHuin. Caenante war
Bnepén, co3pasan pob0ToB COOCTBEHHOMN YHNKANbHOW KOHCTPYKLMM 1 MPUIMEHASA
NoslyyeHHble 3HaHNA O KOAUPOBAHUN HOBbIMU 1 HEOXKUAAHHBIMM CIOCO6amMMU.

CBA3b € peasbHbIM MUPOM

Ha npeanpuatuax po6oTbl CKNaabiBaoT M3aenus B ynakoBKu. OHU JOSKHbI
MOBTOPATb 3TOT MPOLIECC CHOBA U CHOBa. Po60Tbl 060pyAoBaHbI faTurKamu,
KOTOpble NO3BONAT ONPEeAeNUTb, CTb JIN NOA UX PAGOUYNM MEXaH3MOM
ynakoBKa.

Mpodeccum: nporpammuct MJIK (MporpamMmmumpyemble IOrMYecKke KOHTPOsIepbl),
NPOrpaMMnCT CTaHKOB ¢ YIY, TexHMK Npon3BoOACTBa

CBA3b C TOYHbIMM N €CTECTBEHHBIMU HayKamu
« Ousuka
o PacctosaHue
o CkopocTb
« TexHonorusa
o Mukponpoueccopbl
o Papgumyc noBoporTa
+ TexHM4Yeckoe KOHCTPynpoOBaHme
0 Cxembl crnefoBaHNA NO MapLIpyTy
o [MporpammupoBaHue
+ MartemaTtuka
0 V3mepeHue yrnos

o Yrnbl KBagpaTta
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CBA3b 6/10KOB C TEKCTOM

void setup() {

Arduino run first:

pulse Begin &
ulse Invert Motor Motor
P (1]

pulse.PulseBegin();

pulse.setMotorlnvert(1,1);

Arduinp loop forever: B void loop() {

‘epeat | times

do pulse Set Motor Powers (-100to 100) Motor 1 50 il €— pulse.setMotorPowers(50,50);

wait _EEE]' milliseconds B delay(3000);

pulse Set Motor Powers (-100 to 100) Motor1 | [} | Motor 2 0 BN <= pulse.setMotorPowers(0,0);
wait milliseconds

pulse Set Motor Powers (-100to 100) Motor1 [ i)  Motor2 | 1) . <@ pulse.setMotorPowers(50,-50);

wait milliseconds P delay(1650);

pulse Set Motor Powers (-100 to 100) Motor1 [ i) Motor2 | [i)

wait L[ | milliseconds
o

N {01 (int count = 0; count < 4; count++) {

UcxopHbin kog Arduino

#include <PULSE.h>
PULSE pulse;

MpumeuyaHune:
10
HMUManunsaums,
KoTopas

nponcxognT B

MpumeuyaHune:
OT0 yCnoBue,
KoTopoe
npoBepseTcA B

KaXkaoMm LuKne.

MpumeuaHune:
Hakonnenne
3HaUYEHUN
BbIMOJIHEHO

n ycrnosue

void setup() {
pulse.PulseBegin();

f)ulse.setMotorInvertﬂ 1);

void loop() {

NepBeylo o4epeab HESESRASICH for (int count = 0; count < 4; count++)

1 TOJIbKO OA4UH CHOBa. {

pas. pulse.setMotorPowers(50,50);
delay(3000);
pulse.setMotorPowers(0,0);
delay(1000);
pulse.setMotorPowers(50,-50);
delay(1650);
pulse.setMotorPowers(0,0);
flelay(1 000);

fulse.PuIseEnd();
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Vnpa)KHeHwe 11: ,U,BI/I)KEHI/IE A0 JINHNN N OCTaHOBKa
BBepeHune

PaboTa Hap ynpaxHeHrem HauHETCcA ¢ fobaBneHna AaTunka NMHUK K 6a3oBoMy
IBVXeHuto Bnepép. bnarogapsa stomy 6a3oBbiin po6oT PULSE cmoxeT

OCTaHaB/IMBATbCS, YUMTbIBAA OKpY»KatoLymne ycsioBus. B 3Tom ynpakHeHnm
6a30BbI POOOT OyfEeT ABMIaTbCA NEPEHMM XOLOM 1 OCTaHaBANBATLCA Ha TUHAN.

Heo6xogumoe o6opygoBaHue

e ———————————————

TETRIX Ardublock!

YépHaAa NMHUA He MeHee 5 CAHTUMETPOB WNPUHON

OTKpbITHE NPOrpamMmmbli

PaccmoTpum nprmep cketya. OTKpOITe CKeTY, NocnefoBaTeNbHO BbIOPaB B MEHIO
MYHKTbI

Examples > Activity_11. OTkpoeTcAa 0KHO HOBOrO CKeTya Mop 3aroloBKOM
Activity_11 (puc. 56).

File_Edit_Program

TETRIX Ardublockly: Activity.11  »

« {}  Arduino Source Code
» PULSE

include <PULSE.h
" PULSE pulse:
» Arduino Arduino run first:

dulse Invert Motor Motor
Arduino loop forever:
(3] if pulse Line Finder Sensor Digital Sensor Port # (- - 1§0)
do | Pise Set Motor Powers (10010 100) Motor 1 €3 | Motor2
| ) if pulse Line Finder Sensor Digital Sensor Port # (=]
90 | puise Set Motor Powers (-10010100) Motor1 ( ()| Motor2 (' (@

repeat pulse Line Finder Sensor Digital Sensor Port # (-]

wait @0 | milliseconds

pulse Set Red LED
wait () | milliseconds

<> Blocks XML
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BbinonHeHue ynpaeBnsiowero Koga

MNepep 3arpy3kon cketua B KoHTponnep PULSE npoBsepbTte coegnHeHna. Jatunk
NIMHUW JOMKeH ObITb NOACOEANHEH K nopTy D2. 3arpy3nTte ckeTy B KOHTpOsIep.
Mpu 3TOM BKOUUTCA 3€EHDBIN CBETOANOAHbBIV UHANKATOP, YTO O3HAaYaeT
FOTOBHOCTb K BbIMOJIHEHMIO KoAa. [Mocne 3Toro otcoeauHmTe Kabenb USB n
noctaBbTe 6a30B0Oro poboTa Ha nos.

MocTaBbTe 6a30BOro po6oTa Ha 6enow U CBETOOTParKaloLLel MOBEPXHOCTH,
HanpasVB ero B CTOPOHY YEPHO JIMHWMN UNN HeOTParKaloLLei MOBEPXHOCTH,
KoTopas HaxoauTcs NpubnmsnTeNbHO B METPE OT Hero. [In1A BbINONHEHNS 3TOrO
Kofia BaM NoTpebyeTca TéEMHas nosioca Ha 6efioii nnv oTpakatoLLei MoBEPXHOCTH,
Mo KOTopoii byaeT ABuratbcsa po6oT. MoBEPXHOCTb MOXKHO M3rOTOBUTb 13
MMAHLEBOrO KapTOHA, NEHOKAPTOHA, MAaKaTHOrO LWUTa U HECKOMBbKO JTINCTOB
Gymaru, CKIeeHHbIX gpyr C APYyrom.

[lnA 3anycKa ckeTya HaxkKmuTe Ha 3enéHyto kHorky "Myck”. HabnopanTe 3a
aencTemammn pobota. OCTaHOBMTE CKETY, Ha)kaB Ha KpacHY KHOMKY cbpoca
napameTpoB/ocTaHOBKW. COOTBETCTBYIOT /i1 €r0 AeNCTBUA NPUBEAEHHOMY
onucaHuio cketya?

[anbHeliwee nsyyeHne

B 3TOM CKeTue ucnonb3yetca aBa 6noka "ecnu..., 70" (if-do), KoTopble Bam 3HaKOMbI
Mo ynpakHeHUIo 4, a Takke BBOAMUTCA HOBasi MpOrpaMMHas CTpyKTypa — 610K
umkna "noka" (while()).

Mpw BbINONHEHN NpOorpaMMbl 6510KK if-do MpoBepsIOT YCI0BUE JaTUMKA TUHAN.
MepBbiii 610K if-do faéT KomaHay 6a3oBoMy pobOTy ABUraTbCA MO Genon UIm
CBeToOTparkatoLer MOBEPXHOCTN C MOLHOCTbIO 35 %. MNoka3aHue gatumka MMHUn
Ha TaKUX NoBepXHOCTAX byaeT paBHo 0 (puc. 57).

O  pulse Line Finder Sensor Digital Sensor Port # (7% EE ﬁ]

do pulse Set Motor Powers (-100 to 100) Motor 1 - Motor 2
I |

PucyHok 57

Btopoi 6nok if-do coctonT u3 aByx yacTeii. MNepBas YacTb AAET 6azoBOMY PO6OTY
KOMaHAy OCTaHOBUTbCA NP Bbe3fe Ha YEPHYIO JIMHUNIO U HEOTPaXKatoLLYIo
NMoBepXHOCTb. Mpy 06HAPYXeHNY YEPHOI MOBEPXHOCTY NMOKa3aHve AaTunka
JIVHWW CTAHOBUTCA paBHbIM 1. COOTBETCTBEHHO, MOLHOCTb SN1EKTPOABUraTENsA
CTAaHOBUTCA paBHON 0 U MPONCXOAUT TOPMOXKeHMe (puc. 58).

(@) if | pulse Line Finder Sensor Digital Sensor Port # -- 1)

d0 | puise Set Motor Powers (-100 to 100) Motor 1 © | Motor 2 [0}
. I !

PucyHok 58

CoBerT: B 3aBucMmocT ot

NOBEPXHOCTU, TPAEKTOPUA
[ABVXKEeHUs1 poboTa MOXKET
0Ka3aTbCA He nfgeasnbHO
KBagpaTHOM.

YcTpaHeHune
HeuncnpaBHoOCTen:
[MpoBepbTe, NOACOEANHEH
NN AATYUK IMHUN K
npaBWIbHOMY NMOPTY

M HAaCTPOEH /11 OH
Hagnexawym obpazom

AnA obHapy>KeHna ANHUN.
MoxeT noTpeboBatbcs
perynupoBKa no BbiCOTe
NM60 HaCTPOMKa C MOMOLLbIO
pPerynMpoBOYHOro BMHTA,
pPacnosioMeHHOro Ha
0b6paTHO CTOpOHe Moays
JAaTumka. Ytobbl MpoBepuTb
paboTy AaTumnKa, BPYUHYHO
noasuranTe poboTa Bnepén
1 Ha3ag Mo rpaHuLe YEpPHOM
1 6enol NoBepPXHOCTEN.
KpacHbin cBeTOaNOA,
[OMKEH ropeTb, Koraa
JaTUVK JIMHWUM HaXO[UTCS
Ha 6esioli NoBEePXHOCTH,

W FacHyTb Npuv Bbe3e Ha
YEPHYIO MOBEPXHOCTb.




Btopas uacTb 6noka if-do BbinonHaAet 6nok yukna while(). bnok while() nposepset
3aflaHHoe B O/10Ke ycnoBsue 1 BygeT HernpepbIBHO BbIMOMHATb LMK JO TeX

nop, NOKa OHO He CTaHeT NNOXHbIM. B paccmaTpriBaemor nporpamme AencTsue,
yKa3aHHoe B uuksie while(), byaeT noBTopaTbCcA BCE Bpems, MOKa NMokasaHuve
JaTumKa nuHUM paBHo 1 (puc. 59). KpacHblil cBeToamog 6yaeT npofomkaTb MUraTb
00 N3MEeHeHNA NepeMeHHbIX B CKeTYye.

repeat ', " pulse Line Finder Sensor Digital Sensor Port # (753 €53 &
do | pulse Set Red LED (GIED

LTI 500 ) | milliseconds

' pulse Set Red LED

wait ([ | milliseconds
L .

PucyHok 59

[JlononHuTenbHoe ynpaxHeHue

Ha ocHoBe 3TOro nprmepa nonbiTanTeCb CO3AaTb HOBbIN CKETY, KOTOPbIV 3aCTaBUT
6a30Boro poboTa NoAbexaTb K YEPHOW JIMHUU U OCTAHOBUTLCA. BCmomMHUTe, uemy
HayuMnnchb B xofe npenbliaywmx ynpakHeHui. lMonpobyiite 3anporpamMmmMmpoBaTh
6a30B0Oro po6oTa Ha BbINOSIHEHKE Pa3HbIX AENCTBUIA, KOTAa OH NogbesKaeT K
NIMHAW, HaNnpUMep, caBaTb Ha3afj U MeHATb KypC ABUPKEHMA.

CBA3b € peaibHbIM MUPOM

C nosBneHnem 6ecnunoTHbIX aBToMobumen NoTpeboBanncb CMCTEMbI, KOTOPbIE
MOTyT pacno3HaBaTb pa3MeTKy Ha gopore. Korfa aBToMobuib nogbesKaeTt

K MepeKpecTKy, OH JO/KeH OCTaHOBUTbCA Ha NUHUK. Takoe AeNncTBre MOXHO
BbIMOJSIHWTb C MOMOLLbIO AaTuMKa, 0OHAPYKUBAIOLLETO NIVHNIO.

Mpodeccun: pazpaboTurk aBTOMOOWIIBHOFO NPOrPaMMHOIO obecneyeHus,
NHXEeHepP-3NeKTPUK, LMPPOBOIN CKYNbNTOP

CBA3b C TOYHbIMM N €CTECTBEHHBIMU HayKamu
« Ousnka
o CkopocTb
0 YcKkopeHune
» TexHonoruaA
o Hdatumkn
o Lwnkn while()
+ TexHM4Yeckoe KOHCTPyMpoOBaHue
o0 PeweHne 3agau
o0 [BvXKeHune no nuHUn
+ MaTtemaTuka
o Jlornueckne onepatopbl

0 Pacuétbl ckopocTu
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CBA3b 6/10KOB C TEKCTOM

Arduino run first: void setup() {
| pulse Begin pulse.PulseBegin();
&ulse Invert Motor Motor [IE3 pulse.setMotorlnvert(1,1);

Arduino loop forever:

(&) if pulse Line Finder Sensor Digital Sensor Port # [7ED [0} if (pulse.readLineSensor(2) == 0) {

do pulse Set Motor Powers (-100 to 100) Motor1 | E&) | Motor 2 [ 35 ] ' pulse.setMotorPowers(35,35);
-

(&) if pulse Line Finder Sensor Digital Sensor Port # (7R3 if (pulse.readLineSensor(2) == 1) {

do pulse Set Motor Powers (-100 to 100) Motor1 | [ | Motor 2 (0] ' pulse.setMotorPowers(0,0);

= At | [ pulse Line Finder Sensor Digital Sensor Port # (1753 &3 @ while (pulse.readLineSensor(2) == 1) {

do | pulse Set Red LED (CE pulse.setRedLED(HIGH);
wait _Eiim milliseconds delay(500);
' pulse SetRed LED pulse.setRedLED(LOW);

wait (i) milliseconds delay(500);
.

UcxopHbin koa Arduino

#include <PULSE.h>
PULSE pulse;

. void setup() {
pulse.PulseBegin();

MpumeuyaHue: d1oT MpumevaHne: MpumeuyaHune: Pulse.setMotorlnvertﬁ )
uukn if() npuBognT 10T umkKn if() 70T UMK while()

B IeNcTBue OCTaHaBNMBaeT 3acTaBnser
3NeKTpoABUraTenu, SNeKTpoABuraTenu, KpacHbIi

void loop() {
if (pulse.readLineSensor(2) == 0) {
f)uIse.setMotorPowers(35,35);

ec/iv NoKasaHue €Cnn NoKasaHve cBeToamon Murathb,
JaTumka pasHo 0. JaTyuvka paBHo 1. MoKa rnokasaHume
JaTumka paBHo 1.

if (pulse.readLineSensor(2) == 1) {
pulse.setMotorPowers(0,0);
\{\ﬂile (pulse.readLineSensor(2) ==

pulse.setRedLED(HIGH);
delay(500);
pulse.setRedLED(LOW);
;Jlelay(SOO);

}
}

\ J
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YnpaxHeHue 12: BMKeHne no AINHNN

BBepeHune

[lna 3TOro ynpaxHeHns o606LwmTe BCe 3HaHWSA, KOTOPbIE Bbl YCBOUIN B XOf€
npepblayLien paboTbl, 1 NPUMEHUTE KX HEMHOIO MHaye, YToObl PO6OT MOr

BbINOJSIHATbL HOBble AelCTBUA. Takum 06pa3oM Bbl HayuuTe 6a3oBoro poboTa
PULSE gBuratbcsa no nuHuwn.

Heob6xogumoe o6opygoBaHue

TETRIX Ardublockly: a2«

YEpHasa NNHUA He MeHee 5 CAHTUMETPOB LWNPUHOMN

OTKpbITVE NPOrpamMmmbli

PaccmoTpum nprmep cketya. OTKpOITe CKeTY, MoCnefoBaTenbHO BbiOpaB
B MEHIO MyHKTbI

Examples > Activity_12. OTkpoeTca OKHO HOBOrO CKeT4a nop
3aronoskoM Activity_12 (pwuc. 60).

¥ sae [ Deleteal

] {} Arduino Source Code
» PULSE

» Arduino
Arduino run first:

pulse Begin
dulse Invert Motor Motor §IE3
Arduino loop forever:
(@) i (" pulse Line Finder Sensor Digital SensorPort#}ﬂ if (pulse. sensor(2) == 1) {
Poners(0,50)

do ' puise Set Motor Powers (100 to 100) Motor 1 m' Motor 2 @.

Eﬁise Set Red LED

(&) i [ (" pulse Line Finder Sensor Digital Sensor Port # ‘a 0]

d0 ' puise Set Motor Powers (-100 to 100) Motor 1 ED Motor2 [ @
Eﬁlse Set Red LED (0D

<> Blocks XML

PucyHok 60



BbinonHeHue ynpaBnsoLwero Koga

MNepep 3arpy3kon cketua B KoHTponnep PULSE npoBsepbTte coegnHeHna. Jatunk
NIMHUW JOMKeH ObITb NOACOEANHEH K nopTy D2. 3arpy3nTte ckeTy B KOHTpOsIep.
Mpu 3TOM BKOUUTCA 3€EHDBIV CBETOANOAHBIV UHANKATOP, YTO O3HAaYaeT
FOTOBHOCTb K BbIMOSIHEHMIO KOAA. [ocne BKYeHNA cBeToAMOoAa OTCOeANHUTE
kabenb USB 1 noctaBbTe 6a30BOro poboTa Ha 6enyto UM OTPaKkatoLLyto
NMOBEPXHOCTb.

[lnA BbINOSIHEHMS 3TOro Kofla BaM NoTpebyeTcsa TEMHas nosoca Ha 6enoi nnm
OTpaXkaloLLel NOBEPXHOCTU, MO KOTOPO GyaeT ABMraTbcsa po6oT. [loBepXHOCTb

MOXHO M3roToBUTb U3 MAHUEBOIO KapPTOHA, NEHOKAPTOHA, MNNAaKaTHOrO WW1Ta nnn

HeCKOMNbKO NINCTOB GyMaru, CKleeHHbIX APYr C APYTrOM.

[lna yépHOI NeHTbI NoAoMAeT 0bbluHas 13oneHTa. [JopoxKa Ansa poboTa MoXeT
6bITb KaK NPAMON, TaK 1 € n3rnbamu. ToYHOCTb PO6OTa NpY NpPoe3fe NOBOPOTOB
orpaHnyeHa, No3ToOMy He Co3[aBaiiTe KpyTbiX MOBOPOTOB Ha Tpacce.

[OBoiHon

Mpaman n3ru6

JINHNA

OnvHa nuHuUn
npumepHo 1
MeTp

HaTtunk

YKenatenbHo nocTaBMTb 6a30BOro Po60oTa TaK, YTOObI AATYNK IMHUN HAXOAMIICA
uyTb COOKY OT HanpaBsnswLen NMHKUK. [InA 3anycka CKeTya HaxXMumTe Ha 3enéHyio
KHonKy "Myck". HabnopaiTe 3a fenctBusmu pobota. OCTaHOBUTE CKETY, HaXaB
Ha KpPacHYI0 KHOMKy c6poca napameTpoB/ocTaHOBKN. COOTBETCTBYIOT SN €ro
OencTBuA NpuBeaEHHOMY OMMCaHMIO CKeTua?

CoBeT: MoKeT BO3HMKHYTb
HeobXxoaMMoCTb
MOATONKHYTb PO6OTa Ans
Hauana ABVXKeHuA 13-3a
MPOCKab3blBaHWA KOJIEC Ha
rnagKon NoBepPXHOCTU.

YcTpaHeHue
HeuncrnpaBHOCTeIA:
[poBepbTe, NnogcoefMHEH
NN AATYUK INHAN K
npasuIbHOMY NOPTY

W HAaCTPOEH N1 OH
Hagnexawum obpasom

AnA 06HapY>KEeHWA IMHUN.
MorkeT noTpeboBaTbcA
perynupoBkKa rno BbicoTe
NM60 HACTPoIKa C MOMOLLbIO
perynnpoBOYHOro BUHTA,
pacrnonoeHHoro Ha
obpaTtHo cTopoHe Moayns
JaTtymka. Ytobbl npoBepuTb
paboty faTumKa, BpyUHyto
nofsurarTe poboTa Brepén
1 Ha3ag, no rpaHuLe YEPHOM
1 6enoi NoBEPXHOCTEN.
KpacHbIn cBeToamop,
[lOJIXeH ropeTb, Koraa
JaTUMK NUHUN HAaXOZMNTCA
Ha 6esioli NoBEPXHOCTH,

W racHyTb NpW Bbe3fe Ha
YEPHYIO MOBEPXHOCTb.




[anbHelwee nsyyeHne

B aTOM CKeTue ucnonb3yetca asa 6noka if-do. B kaxxgom 6noke if-do BbinonHseTca
0Ba OencTBuA.

MepBoe AencTBre CBA3AHO C aneKkTpogBuratenamu. brnok if-do gaért 6azosomy
po6OTy KOMaHay NOBEPHYTb, 3aAaBas 3HaUYEHNE MOLHOCTU AN OJHOIO
3NeKTpOoABUraTena n 0CTaHaB/VIBaA [PYroi B 3aBUCKMOCTY OT MOKa3aHUi
JaTumka nuHUN. bnoku if-do BbINOAHAIOT NPOTUBOMONOXHbIE AECTBUS.
Bnaropaps 3Tomy 6a30Bblii PO6OT CNOCOOEH BbINONHUTL PAL MOBOPOTOB, Clleays
no NHUWN.

Btopoe pelicTBre 6nokKa if-do cBA3aHO € KpaCHbIM CBETOAVNOAHBIM MHAUKATOPOM
Ha Kopnyce KoHTposnnepa PULSE. bnok if-do BkntouaeT unu BbiKloYaeT KpacHbIi
CBeTOAMO[ B 3aBMCMMOCTM OT NMOKa3aHWI AaTunka NMHUK. BknoueHne n
BbIK/TIIOUYEHME CUHXPOHU3NPYETCA C BPaLLeHMEM dMeKTpoaBMraTenen.

NelictBrs B 060ux 6M1okax if-do coBmecTHO obecneunBaloT cfiefoBaHne 6a3oBoro
po6oTa Mo NMHUK C NoAaYeNn 3pUTESIbHbIX CUTHAMOB B BUAE MUTaHUA KPacHOro
cBeToamoaa.

JononHutenbHoe ynpakHeHne

Ha ocHoBe 3Toro npumepa nonbiTainTecb CO3AaTh HOBbIN CKETY, MO3BOSIAOLWNI
6a30BOMY pobOTY C/ieloBaTb MO YEPHOW NMNHUW. BCMOMHUTE, yemy Hayumnnchb B
xope npefblaywnx ynpaxxHeHui. Monpobyiite 3acTaBuTb 6a30BOro poboTa exaTb
6bICTpee, HO NPU STOM MO-NPEXKHEMY TOUHO MO JIMHUK, UV N3MEHWTE KOg TaK,
uTO6bI 6a30BbIN POOOT ABUIANCS MO MHUN B 0OPAaTHOM HaMpaB/IeHUN.

CBA3b € peasbHbIM MUPOM

PaboTa eTCKMX aTTPaKLYOHOB HOBOFO MOKOMEHNA OCHOBbIBAETCA Ha

JaTurKax cnefoBaHusA 3a nuHrel. Hanpumep, 6narogaps emy MAHUATIOPHblE
3M1eKTPOMOOMAN KaTaloT MasibiLLel No JOPOXKKe, a UrpyLLeYHble noe3aa e3gaT no
TpaekTopun B Gopme BOCbMEPKU.

Mpodeccun: ynpasnsaowmin napka passieuyeHnin, TEXHUYECKNI ANPEKTOP,
MacTep Mo cucTeMam 31eKTPOYNPABNIEHNA aTTPaKLMOHaMM

CBA3b C TOYHBIMM N €CTECTBEHHbIMWN HayKaMun
« Ousuka
o OTpakeHue cBeTa
o Yron nageHuA
« TexHonorua
o [Moporosble 3HaueHNA
o AHanorosas n undposas nHbopmauma
+ TexHnyeckoe KOHCTPyMpOBaHue
o CraHKmM ana obpaboTky Kpas
0 becnnnoTHbIN TpaHcnopT
+ MartemaTtuka
o Jlornyeckne onepatopbl

0 YuncnoBsble BeINYMHDI



CBA3b 6/10KOB C TEKCTOM

Arduino run first; void setup() {
pulse Begin B pulse.PulseBegin();
dulse Invert Motor Motor {3 B pulse.setMotorlnvert(1,1);

Arduino loop forever:
(®) i [ " bulse Line Finder Sensor Digital Sensor Port # = 1 | <¢— if (pulse.readLineSensor(2) == 1) {
do pulse Set Motor Powers (-100 to 100) Motor1 | [} | Motor 2 (50 | B ¢<— pulse.setMotorPowers(0,50);

Lp'ulse Set Red LED

(&) if pulse Line Finder Sensor Digital Sensor Port # = - [l 0 IN <@ if (pulse.readLineSensor(2) == 0) {
4o bulse Set Motor Powers (-100to 100) Motor1 ( [E) | Motor 2 (0] l«<— pulse.setMotorPowers(50,0);
Qulse Set Red LED (153

UcxopHbin kog Arduino

Mpumeuanme: OfHO Koneco GyaeT BpallaTbCs, BTOPOe — #include <PULSE.h>
PULSE pulse;

void setup() {
pulse.PulseBegin();

TOPMO3UTb, B 3aBUCMMOCTN OT NoKa3aHumn AaTynKa NMHnN.

Fulse.setMotorI nvert(1,1);

void loop() {

if (pulse.readLineSensor(2) == 1) {
pulse.setMotorPowers(0,50);
Fulse.setRedLED(LOW);

if (pulse.readLineSensor(2) == 0) {
pulse.setMotorPowers(50,0);
Fulse.setRedLED(HIGH);

}
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YnpaxHeHue 13: [iBmKeHne A0 CTeHbl N OCTaHOBKa
BBepgeHune

B xofie 3TOro ynpakHeHus Bbl pacliMpuTe NoslyYeHHble 3HaHUsA, paboTas ¢
YNbTPa3ByKOBbIM AaTunkoM. Mbl 3anporpammupyem 6asosoro pob6ota PULSE

TakKnM o6pa30M, yTO6bI OH noabvesXkali K CTeHe 1 OCTaHaB/IBaJ1ICA Ha 3aAaHHOM
PacCcToOAHNN.

Heo6xogumoe o6opygoBaHue

TETRIX Ardublockly: Acoer.is #

OTKpbITUE NPOrpamMmmbli

PaccmoTpum nprmep cketya. OTKpOITe CKeTY, MoCnefoBaTenbHO BblOpaB
B MEHIO MyHKTbI

Examples > Activity_13. OTKpoeTcsi OKHO HOBOrO CKeTua Nnof 3arosloBKOM
Activity_13 (puc. 61).

File Edit_Program

TETRIX Ardublockly: Activity.13  » + $ sawe [ DeleteAl

« ° {}  Arduino Source Code

» PULSE

#include <PULSE.h>

PULSE pulse

» Arduino

void setup() {

5 pulse.PulseBegin):

Arduino run first:
pulse Begin pulse. setliotor Invert(1. 1)
£u|5e Invert Motor Motor ({3 ¥

Arduino loop forever: void loop() {

(o) if pulse Ultrasonic Sensor Digital Sensor Port # (BEE Units: (I coe B8 €3

do | pulse Set Motor Powers (-10010 100) Motor 1 ('(€1) | Motor2 | E3)
—

if (pulse. readsonicser
etho

elseif pulse Ultrasonic Sensor Digital Sensor Port # (GEX3 Units: (e €5

90| puise Set Motor Powers (-10010100) Motor1 ('@ Motor2 | (@
-

<> Blocks XML

1‘ Arduino IDE output

PucyHok 61
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BbinonHeHue ynpaBnsoLwero Koga

MNepep 3arpy3kon cketya B koHTponnep PULSE nposepbTe coegnHeHums.
YnbTpa3BYKOBOW AaTuMK AOMKEH ObITb NogKtoueH K nopTy D3. 3arpy3ute ckety
B KOHTponnep. [pn 3Tom BKNOUNTCA 3e1E€HbIV CBETOANOAHBIM UHANKATOP, YTO
03HayaeT roTOBHOCTb K BbIMOMHEHNMIO Kofa. Mocne 3Toro otcoeanHnTe Kabesb
USB 1 nocTaBbTe 6a30Boro po6oTa Ha nosi.

HanpasbTe 6a30B0ro poboTta B CTOPOHY NpeameTa Un CTeHbl, HaxoaALlenca Ha
paccToAHUN He MeHee 25 cM OT Hero. [InA 3anycka CKeT4a HaXKMUTE Ha 3e/1EHYI0
KHonky "Myck". Habnogaite 3a geictemnamu pobota. Yto npomrsongert, ecnim
6a30Bblil POOOT MU NPeAMET CABMHETCA [0 OKOHYaHWA cKeTya?

OcTaHOBUTE CKETY, HaXKaB Ha KPaCHYI KHOMKY c6poca I'IapaMeTpOB/OCTaHOBKVI.

CoOTBETCTBYIOT N €ro AeNCTBUA NPUBEAEHHOMY ONUCAHMIO CKeTYa?

Kopobka nnu
npenaTcTBre

< bonee 25 caHTUmeTpOB S .

[OanbHellliee nsyyeHue

B aTOM cKkeTue ucnonb3syetca 6nok if-else. bnok if-else nossonset 6onee

3¢ deKTNBHO OpraHn3oBaTb BbiMoSIHEHNE Kofa, Yem 6a3oBbi 650K if. C ero
NMOMOLLbIO MOXHO 06beAMHNTD HECKOJIbKO MPOBEPOK TaKUM 00pa3oM, YToObl OHM
BbINOSIHANNCH OAHOBPEMEHHO. [lpyrumum cfioBamu, YacTb 6noka ¢ onepatopom if
[aéT KoMaHAy BbINOMHUTL onpefenéHHoe JeliCTBUe, e YCNIOBME UCTUHHO, B
TO BpeMms Kak YacTb 6noka c onepaTtopom else AaéT KOMaHAy BbINONHUTL Apyroe
OencTBue, eCnu ycroBme NOXKHO.

B aToMm cKkeTue 6nok if-else npoBepsaeT nokaszaHWA ynbTPa3ByKOBOro aTumKa, 1
€CNN AaTUMK HaXOAMTCA Ha paccToAHMM bonee 25 CaHTUMETPOB OT NpefMeTa,
650K yCTaHaBNBaeT MOLLHOCTb 3MekTpoasuraTeneli Ha 50 %. Bo BTopoii

yacTty 6noka if-else fencTByeT Ta »Ke NPoBepKa, HO eC/IN AATUMK HAXOLUTCA Ha
paccToaHUM MeHee 25 cM OT NpeaMeTa, AaéTcA KOMaHa Ha BbIMOJIHEHVe ApYroro
OencTBuA, B JaHHOM Cillyyae — Ha OCTAHOBKY N1eKTpOoABUraTenei.

Bnok if gonyckaeT pasnuyHblie BapraHTbl NPorpammmnpoBaHmsa. MoXKHO
npuvmeHnTb 6a3oBbil 650K if-do ("ecnn..., T0") 1 ganee nporpamma Gyznert
BbINONHATL AENCTBUE, BKIIOUEHHOE B LIUKIL. B xoe 3Toro ynpaxHeHus
ncnonb3syetca 6nok if-do; else if-do ("ecnu..., T0; uHaue ecnu..., T0"). pyron
BapuaHT — nprMeHeHue 6okKa if-do, else-do ("ecnu..., 1o, nHaue..., T0"). Ans
n3MeHeH A BrAa 610Ka HY>KHO HaXaTb Ha CUHWIA 3HAYOK LecTepHYU (puc. 62 1 63)
1 3aTeM nepeTawmTb Tpebyemblli onepatop nog 6nok if cnpasa (puc. 64).

PucyHok 62 PucyHok 63

PucyHok 64

YcTpaHeHune
HencnpaBHOCTE:
MpoBepbTe, NOAKIIOYEH N
YNbTPa3ByKOBOW AaTuuK
K NpaBUJIbHOMY MOPTY

1 BEPHO 111 BbIMOJIHEHO
coeanHeHuve. Cnepyet
YU/TbIBaTb, UTO E€C/U
npeameT He obnagaet
[OCTaTOUYHOW NaoLajbio
MOBEPXHOCTU USIN MEET
HEPOBHYI0 NMOBEPXHOCTb,
JaTUMK MOXET ero

He 0bHapyXUTb UK

HEMNpaBWJIbHO OoNnpenennTb

PaccToAHME OO HETO.




JononHutenbHoe ynpakHeHne

Ha ocHoBe 3Toro npumepa nonbiTaiTecb CO3AaTb HOBbIN CKETY, KOTOPBbIA
3acTaBUT 6a30BOro PoboTa NoabexaTb K CTEHE WY MPENATCTBUIO U OCTAHOBUTBCS.
BcnomHuTe, YeMy HayuMnchb B Xofe NpPeapbiayLwmx ynpaxHeHui. Nonpobyite
M3MEHUTb HanpaBfieHne, Arana3oH O6HAPYXEHMUA UM CKOPOCTb. TakKe MOXKHO
NpoBepUTb, NPeaMeTbl KaKoro pasmepa nnv GopMbl yylle BCero obHapyKnaet
[aTUMK 1 Ha KakoM PacCTOsHUN.

CBA3b € peasbHbIM MUPOM

Po60TbI-NbIIECOCHI OUNULLIAOT MOJIbl XKMUJbIX MOMELLEHWI NPV MOMOLLU AATYNKOB,
onpeaensALyx Hanuume NpensaTcTBuii. ECin Ha nyTn poboTa nonagaetcs
Meb6esb, NporpaMmMa JaéT eMy KoMaHAy CaTb Ha3ag 1 Pa3BePHYTbCS,

uTOObI N36€XKaTb CTONIKHOBEHUSA C MPEnATCTBUEM. TakKe PoBOTbI-MbIECOCHI
060pyaoBaHbl faTuMKaMU, OGHaPY>KUBAOLWUMYK CTyNeHW. Mo Ux curHany pobot
OCTAHABNMBAETCA [0 TOrO, Kak MPOn30ALeT NageHue.,

Mpodeccunm: nHxeHep Mo BakyyMHOMY 060pYyA0BaHNIO, TEXHOJIOT MO BaKYyMHOMY
HaMbINEHIO, YEPTEKHIK MEXaHNYECKOro 060pyA0BaHUA

CBA3b C TOYHBIMM N €CTECTBEHHbIMWN HayKaMu
« Ousnka
0 CKopocTb 3ByKa
0 3BYKOBbIE BOJIHbI
« TexHonorusa
o Kannbpogka gatuvka
0 YnbTpasByK
« TexHnyeckoe KOHCTPYMpOBaHue
o O6Hapy»KeHue NpenATCTBUN
o TopmoxeHune
+ MartemaTtuka
o PacctosiHue o npeagmeTtoB

o MeTpmquKme N CTaHAapPTHbIE eANHNLDbI U3MEPEHNA



CBA3b 6/10KOB C TEKCTOM

Arduino run first: void setup() {
pulse Begin B0 puIse.PuIseBegin();
_Pulse Invert Motor Motor < pulse.setMotorlnvert(1,1);

Arduino loop forever:

@) If pulse Ultrasonic Sensor Digital Sensor Port # ([BEJE Units:
do :ulse Set Motor Powers (-100 to 100) Motor 1 | (i) | Motor 2 _Ej) puIse.setMotorPowers(50,50);

elseif | bulse Ultrasonic Sensor Digital Sensor Port # (REE Units: (SETIEEERS [ 25 ] 4—} else if (pulse.readSonicSensorCM(3) < 25) {

9o | pulse Set Motor Powers (-100to 100) Motor 1 ) | Motor2 [ [ | B puIse.setMotorPowers(0,0);
k& L

e <_if(pulse.readSonicSensorCM(3)>25){

—

n 7 Ardui
MpumeuaHne: Po6ot 6yﬂe'|' exaTb [0 Tex nop,

noka He 0OHaPY>KMUT NPENATCTBME Ha PaCCTOAHNN #include <PULSE.h>
25 CM CaHTUMETPOB, NOCJIe Yero OCTaHOBUTCA. PULSE pulse;

void setup() {
pulse.PulseBegin();

Fulse.setMotorI nvert(1,1);
void loop() {
if (pulse.readSonicSensorCM(3) > 25) {

pulse.setMotorPowers(50,50);
% else if (pulse.readSonicSensorCM(3) < 25)

i:)uIse.setMotorPowers(0,0);

}
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YnpaxHeHune 14: O6be3p npenaTcTBUn

BBepgeHune

7O ynpakHeHue npegycMmaTprBaeT pacluMpeHHoe npumeHeHune 6noka if-else
nyTém fobasneHuna genicteuin. bnarogapsa astomy 6a3oBbiin poboTt PULSE cmoxeT

06be3KaTb NPEnATCTBUA Ha CBOEM MyTU.
Heo6xogumoe o6opyfoBaHmne

TETRIX Ardublockt

OTKpbITVE NPOrpamMmmbli

PaccmoTpum npumep cketya. OTKpOWTe CKeTY, NoC/e[oBaTeNibHO Bblbpas B

MEHIO MYHKTbI

Examples > Activity_14. OTkpoeTca OKHO HOBOIO CKeTYa Mop 3arojloBKOM

Activity_14 (puc. 65).

TETRIX Ardublockly: Activity.14

®
» PULSE
» Arduino
pulse Invert Motor Motor ()
Arduino loop forever:
o) if pulse Uttrasonic Sensor Digital Sensor Port # (1 Units: (CIEersd €8 €3
do pulse Set Motor Powers (-100t0100) Motor1 (' €5) | Motor2 €3

_pulse Set Green LED (D

pulse Set Green LED (CD

pulse Set Red LED (1D

pulse Set Motor Powers (10010 100) Motor1 ( (@ Motor2 ('@
wait (i) | miliseconds

pulse Set Motor Powers (10010 100) Motor 1 (€5 Motor2
wait millseconds

pulse Set Motor Powers (-10010100) Motor1 /(@) Motor2 | )
wait (G | milliseconds

pulse Set Motor Powers (-100t0100) Motor 1

wait (G | millseconds
&

TR

{}  Arduino Source code

#include <PULSE.h>
PULSE pulse;

void setup() {
pulse.PulseSegin()

pulse. sethotorTnvert(1,1);
¥

void loop() {
i

3 else {
pulse. setGreenLED(LOW);
pulse. setRedLED(HIGH) :
pulse. sethotorPowers(0,0)
delay(500)
pulse. setMotorPowers(-35,-35);
delay(
pulse. sethotorPowers(0,0)
delay(500);
pulse. sethotorPovers(35, -35)

delay(500)

<> Blocks XML

Ty Arduino IDE output

PucyHok 65

BbinonHeHue ynpaeBnsiowero Koga

MNepep 3arpy3kon cketya B koHTponnep PULSE nposepbTe coegnHeHums.
YnbTpa3BYKOBOW AaTuMK AOMKEH ObITb NogKntoueH K nopTy D3. 3arpy3ute ckeTy
B KOHTponsep. [pn 3TOM BKAIOUMNTCA 3eNEHbIN CBETOAVNOAHbIN MHANKATOP, UTO
03HayaeT rOTOBHOCTb K BbIMOJSIHEHMIO Kofa. [Nocse 3Toro oTcoeanHute Kabesb

USB 1 nocTaBbTe 6a30B0Oro po6oTa Ha nos.

Bo Bpems BbINONHEHUA KOAA pa3MecTuTe nepef poboToM NpenATcTBue Ha
PaccTOAHMN, CYLLLECTBEHHO MPEBbILIAIOLLEM AVana3oH OOHaPY»KeHWA, paBHbIA 25
CaHTUMeTpaM. [N 3TOM LieNin XopoLwo NOAXOAAT KapTOHHblE KOPOOKY. CIULWIKOM
TAXeNble 06bEKTbI MOTYT NMPUBECTW K MOBPEXAEHNAM poboTa B Cllyyae, eciu

I'IpOI/I3OVI,E|,ET CTONKHOBEHMe po60Ta C NpenATCcTBNEM.
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[lns Havana HaxxmuTe Ha 3ef1éHyto KHomKy "Myck". Po6oT noeneT Bnepén n byget
[BUraTbCs 0 TeX MOP, NMOKa He OBOHAPYXNT NPENATCTBME Ha CBOEM MyTU HA
paccToaHuun 25 cm.

Mocne obHapy»KeHWA NPenATCTBUA POOOT OCTAHOBMUTCA, CAACT Ha3af, MOBEPHET
HanpaBo ¥ NPOJOIIXKNT ABUXeHMe. HabntoganTte 3a fgenctemammu poborta.
OcCTaHOBMTE CKETY, HAXaB Ha KPacHYI0 KHOMKY c6poca napameTpoB/OCTaHOBKN.
CoOTBeTCTBYIOT N €ro AeNCTBUA NPUBEAEHHOMY ONUCAHMIO CKeTya?

[anbHellwee nsyyeHne

B paccmaTtpuBaemMom ckeTue NpuMeHsieTcsa 610K if-else 1 NpucyTcTBYeT HECKOMBbKO
0EeNCTBUN, 3aKJTIOYEHHDbIX B LINKI.

B kaxkayto yacTb 6510Ka if-else BKMoUeHO No HECKObKO AeicTBuiA. Mpu
BbINOSIHEHWU pa3paena if 6a30Bbil POGOT ABMKETCA BNepés C MOLWHOCTbIO 35 %

W BKIIOYEHHbIM 3€/1EHbIM CBETOAMOLOM, B TO BPEMS KaK AaTuMK NpoBepseT,

HeT nu npenATcTeus. Mpu BbinonHeHKK pasgena else, ecnv 6a3oBblii po6oT
0BHapPYKNN NPENATCTBUE, 3€NEHDIN CBETOANOL BbIK/TIOHYAETCA 1 BKOYAETCA
KpacHblin cBeToamop. MNpwv 3Tom 6a30BbIi pOOGOT OCTaHABNNBAETCS, CAAET Ha3ag U1
MOBOPAYMBAET HaMpPaBo. 3aTeM LMK/ NMOBTOPAETCA.

[JlononHuTenbHoe ynpaxHeHne

Ha ocHoBe 3Toro npumepa nomnbiTanTecb CO34aTh HOBbI CKETY, MO3BONAIOLLYAIA
6a30BOMY po6OTYy 06be3XKaTb NPENATCTBUSA. BCMOMHUTE, ueMy Hayumnmch B Xoae
NpeabIayLWmX YNpaxKHEeHWN.

MpoBeguTe 3KCNepUMEHTbI C PasANUYHbLIMU NPENATCTBUAMY UK CAenanTe nonocy
NPenATCTBUI U3 HECKONbKMX NPeAMEeTOB. MOXHO 13MEHATb KOA-NprMep ftobbiM
06pa3om, MeHss peakLuuio 1 AeiicTBMA poboTa Npu obbesne NpenaTcTBUN.

CBA3b € peasbHbIM MUPOM

HekoTopble aBTOMOGWV HOBbIX MOKOMIEHN 060PYAOBaHbI NepesHUMM
JaTumKaMm 1 CNOCO6HbI ONpPeaensaTb Hannume NPensaTCTBIIA Briepeau.
MpepcTaBbTE, UTO Ha JOPOTY Nepep BalvM aBTOMOGUIEM BbICKOUMI

oneHb. ABTOMOGWIb aBTOMATUYECKM OCTAHOBUTCA Glarogaps ToMy, UTo
[ATUMKM OGHAPYXKIMW KNBOTHOE. ABapyisl OT CTONIKHOBEHUSA C ofleHeM byaeT
npeaoTBpaLleHa.

Mpodeccunm: nHxeHep-nUCMbITaTeNb, NHXEHEP Mo pa3paboTke MaTepranos,
nabopaHT-meTposior

CBA3b C TOYHbIMM N €CTECTBEHHBIMU HayKamu
« Ou3nka
0 3BYKOBbIE BOJIHbI
0 Dxonokauusa
« TexHonorusa
o Jlornueckne oneparopsl
o NprMeHeHue aneKTpoaBuraTenen
+ TexHUYeckKoe KOHCTPynpoBaHme
o O6be3n NpensaTCTBUN
o PyneBoe ynpaBneHue
+ MartemaTuka
o MNocTpoeHue rpadrkos

0 Yrnbl

Coger: Ecniv poboT
npuonmxaeTca K
MPEensATCTBUIO MOA YoM,
ObHapyXeHue NpenATcTBYA
MOXET ObITb 3aTPYLHEHO.

YcTpaHeHune
HencnpaBHOCTE:
lpoBepbTe, NOAKIIIOYEH NN
YNbTPa3BYyKOBOW AaTuuK

K MPaBUIbHOMY NOPTY

1 BEPHO N1 BbINOJIHEHO
coeanHeHuve. Cnepyet
yyecTb, YUTO ecnn npegmeT
OYeHb MaJ v nMeet
HEPOBHYIO MOBEPXHOCTb,
HJaTuMK MOXET ero

He 0bHapyXUTb UK
HenpasBuWIbHO onpeaenvTb
paccTosHmne fo Hero.




CBA3b 6/10KOB C TEKCTOM

Arduino run first: void SetUp() {
pulse Begin B pulse.PuIseBegin();
pulse Invert Motor_Motor €13 <7 pulse.setMotorlnvert(1,1);

Arduino loop forever:

&) | I e et e EIR WY D3 - [TTE Centimeters - JL> - IM 25 I <@ if (pulse.readSonicSensorCM(3) > 25) {

do pulse Set Motor Powers (-100t0 100) Motor1 | EE Motor2 | EB Bnepé,q
pulse Set Red LED

\_pulse Set Green LED [DVE3

pulse Set Green LED [ B | }else {
pulse Set Red LED I3

pulse Set Motor Powers (-100 to 100) Motor1 [ [i} Motor 2

0M Cron

wait [} milliseconds

pulse Set Motor Powers (-100 t0 100) Motor1 | EE) Motor2 | ER Hazag
wait [ = milliseconds
pulse Set Motor Powers (-100t0 100) Motor1 [ [i} Motor2 | [} Cron

wait [} milliseconds

pulse Set Motor Powers (-100t0 100) Motor1 | EE Motor2 | [ER nOBepHYTb . .
UcxopHbin kog Arduino
wait [} milliseconds
—

#include <PULSE.h>
PULSE pulse;

void setup() {
pulse.PulseBegin();

i)ulse.setMotorI nvert(1,1);

void loop() {
i{f (pulse.readSonicSensorCM(3) > 25)

pulse.setMotorPowers(35,35);
pulse.setRedLED(LOW);
pulse.setGreenLED(HIGH);
}else {
pulse.setGreenLED(LOW);
pulse.setRedLED(HIGH);
pulse.setMotorPowers(0,0);
delay(500);
pulse.setMotorPowers(-35,-35);
delay(1000);
pulse.setMotorPowers(0,0);
delay(500);
pulse.setMotorPowers(35,-35);
i:ielay(SOO);

}
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YnpaxxHeHue 15: CouetaHne faT4nkoB

BBepgeHune

TO ynpakHeHne NoAbITOXKUBAET BCe NpeablayLyne ynpaxHeHus. ba3osbii
po6oT PULSE 6ynet fBrratbcs no nMHUM, cieds 3a Hanuuvem npenatcTeuin. Mpu
06Hapy»keHUU NpenATcTBMA 6a30BbIli POOOT OCTAHOBUTCA, NOAHUMET BanKy-
pbluar 1 6yzeT xaaTb O Tex Nop, NoKa NpenaTcTBue He y6epyT.

Heob6xogunmoe o6opynoBaHue

TETRIX Ardublockly: Acovr.1s

OTKpbITNE NpOrpamMmmbl

PaccmoTpum npumep cketua. OTKpOITe CKeTY, MOC/eloBaTeNlbHO BblOpaB B

MEHIO MYHKTbI

Examples > Activity_15. OTKpoeTcsa OKHO HOBOFO CKeTYa NOA 3arofl0BKOM

Activity_15 (puc. 66).

TETRIX Ardublockly: Activity 15 #

W Deletean

1S)
» PULSE

> Arduino ‘Arduino run first

pulse Invert Motor Motor (53
pulse Set Servo Speed Servo {3

-
‘Arduino loop forever:

o) if pulse Line Finder Sensor Digital Sensor Port # (0723 |53 @)
40 puise Set Motor Powers (-100t0 100) Motor 1 | €E)  Motor2 ('@
| pilse Set Red LED (B

©lse | puise Set Motor Powers (-100t0100) Motor1 | (i) | Motor2 | I

pulse Set Red LED (S0
repeat (UMD | puise Uitrasonic Sensor Digital Sensor Port # (BEK3 Units: (SITneccsd (€8 €89
do | pulse Set Green LED (K3

pulse Set Motor Powers (-100t0 100) Motor 1 | (3} | Motor2 | (@

pulse Set Servo Position Servo

| Position (0-180) | ()

pulse Set Green LED
pulse Set Servo Position Servo (3
Position (0-180) | EL)

{} Arduino Source Code
#include <PULSE.h>
PULSE pulse;

void setup() {
pulse.Pulsese;

pulse. sethotorTnvert(1.1):
pulse. setservospeed(1,50):

4 1
if (pulse. readLineSensor(2) == 1) {
pulse. sethotorPowers(30.0)
pulse. SetRedLED(HIGH)
3 else {
pulse. sethotorPowers(0.30)
pulse. SetRedLED(LOK)
while (pulse.readsonicsensorcH(3) < 25) {
pulse. setGreenl ED(HIGH):
pulse. setliotorPoners(0,0):
pulse. setServoposition(1,0)

pulse. setGreenLED(LOW) :
pulse.setServoposition(1,90);
¥

¥

<> Blocks XML

1} Arduino IDE output

PucyHok 66
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BbinonHeHue ynpaBnsoLwero Koga

MNepep 3arpy3kon cketua B KoHTponnep PULSE npoBsepbTte coeanHeHna. Jatunk
NIMHUW OMKeEH ObITb NOACOEANHEH K nopTy D2, a ynbTpa3ByKOBOW AaTumik — K
nopty D3.

[aTuvK nuHUM HeobxoamUm poboTy, UToObI ClleaoBaTb MO NIMHWK, a
yNbTPa3ByKOBOW JaTUMK MOMOXET eMy 06HapykmBaTb npenatctana. CornacHo
3TOMY CKeTuy-npumMepy, poboT byaeT ABUraTbCA NO YEPHOW NMHUK Ha Benoii
NMOBEPXHOCTU U CNEAUTb, HET I Ha ero NyTu NPenATCTBUN.

Mpv 06HapyXeHMUN NpeAMeTa Ha PAaCCTOAHUN MeHee 25 cM PobOT OCTaHOBMTCA,
4TOObI M36eXKaTb CTONKHOBEHNS, flanee OH NOAHMMET pbluar 1 6yAeT XAaTb, NoKa
npenATcTBue He y6epyT. Mocne ycTpaHeHUA NPENATCTBUA ABUXKEHUE MOXET OblTb
NPOJOSIKEHO.

3arpys3ute ckeT4 B KOHTpoiep. [1pu 3ToM BKAOUMTCA 3€1EHbIN CBETOQUOAHbIN
WHAMKATOP, UTO O3HayYaeT rOTOBHOCTD K BbIMOJIHEHMIO KoAa. MNocne atoro
otcoeauHnTe Kabenb USB 1 noctaBbTe 6a30B0ro poboTa Ha rnon.

*KenaTtenbHo nocTaBuTb 6a30BOro po60Ta Ha 6enoi unu CBeTOOTpa)KaIOLLLGIZ
NOBEPXHOCTU TaK, yTOObI AaTUYUK IMHUN HaXo4WuJ1CA YyTb C60Ky oT Hal'lpaBJ'IﬂiOLlJ,eVl
NHNI.

Kopobka nnu
npenATcTene

Bo BpeMA BbIMONTHEHUA KOAA pa3MecTuTe nepen pO6OTOM npenATcTBME Ha
PacCcToAHNN, CYyLLeCTBEHHO NMpeBbllaloWweM Anana3oH 06Hapy>Keva, paBHbII‘/‘I 25
CaHTUMETpPaM. Ina ston yenn XOpOoLWOo NoaAxXoaAT KapTOHHbIE KOpO6KI/I. Cnuwkom
TAXesble 06beKTbI MOTYT NPMBECTU K MOBPEXAEHNAM p060Ta B Cny4vae, ecsin

N CoBer: B cnyuae
Npou30IAeT CTONKHOBEHVE poboTa C NPenATCTBUEM.

3aTpyaHeHu B pabote
[inA 3anycka ckeTua HaxKMUTe Ha 3enéHyto KHomky "Tyck". HabntogaiTe 3a C AaTYNKaMU CM.
AencTBrAMU poboTa. Tak»Ke MOXKHO SKCMEePUMEHTUPOBATb, Nepemellas COBETbI MO YCTPAHEHNIO

NPensaTCTBUA 1 HabMioAas, Kak Ha 3TO oTpearmpyeT poboT. HencnpaBHOCTeN B
npeablayLmx ynpaxxHeHUaX.
OcCTaHOBMTE CKETY, HAXaB Ha KPacHYI0 KHOMKY c6poca napameTpoB/OCTaHOBKN.

CoOTBETCTBYIOT N €ro AeNCTBUA NPUBEAEHHOMY ONUCAHMIO CKeTya?

HanbHelwee nsyyeHne

B 3TOM ckeTue ncnonb3yeTca 6ok if-else n 6nok ynkna while(), Kotopble
paccmaTpmBanmnch paHblue. B mporpamme oTCYTCTBYIOT HOBbIE 3/1IEMEHTbI.
Mporpamma OCHOBaHa Ha COYETaHUN 3NIEMEHTOB M3 MPefbIAyLUX YPaXKHEHWIA.

Brok if-else B ckeTue obecneunBaeT Takoe e [ABMMKEHME MO JIMHUW, YTO 1 CKETY
¢ ABymA 6nokamu if B ynpaxHeHun 12, Ho ¢ 6onbluel CTENeHbI0 KOHTPONA.

Brok umkna while() oTcnexxrBaeT NokasaHMA ynbTPa3ByKOBOIO AaTumKa 1
3acTaBnfeT poboTa pearnpoBaTb NPy 06Hapy>KeHUM NpeameTa B npefenax 25
cm. Mpw 5Tom 6a30BbIfi POGOT OCTaHABINBAETCA, MOAHMMAET pblyar Npw NOMoLLY
CepBOMPMBOAA U KAET, MOKa NpefAMeT He ybepyT ¢ ero nyTu. Mocsne Toro, Kak
npenATcTBue 6yaeT ybpaHo, 6a30Bbill POOOT ONYCTUT pbiyar v MPOAOCTKNUT
nepBOHavanbHOe AENCTBIE — BUKEHWE MO INHUN.



AOHOJ‘IHVITEHI:HOE ynpaxXHeHune

Ha ocHoBe 3TOro npumepa nonbiTanTecb CO3[4aTb HOBbIN CKETY, MO3BOMAOLLNNA
6a3oBoMy PO6OTY ABUFATLCA MO YEPHON NIMHUN N OCTaHABNMBATLCA Nepes
npenATCTBNAMN. BCI'IOMHI/ITe, yeMy Hayuyunnncb B Xxoge npenblaywmx yl'lpa)KHeHVIIZ.

MonpobyiTe co3haTh CKETY, KOTOPbIN 3aCTaBUT 6a30BOro poboTa ABUraTbCA Mo
JINHNX OO NPENnATCTBUA, obbesxaTb npenATcTBMe N NPOAO0IIKAaTb ABUMEHNE MO
NVHUW Janblle, a He XaTb, MOoKa NPensaTcTBue yoepyT.

CBA3b C peasbHbIM MUPOM

B meauLMHe NPUMEHSETCA MHOTO Pa3HbIX AAaTUMKOB. B nx uncne gatuuky,
onpegenswLme TeMnepaTypy Tena, Nynbc, YacTOTy AbIXaHUA U CEPAEYHBIN PUTM.
WHorpa po6oThl faXke NPOBOAAT XMPYpPruyecKkmne onepauym Ui AenatoT CHAMKA
BHYTPV YeSI0OBEUECKOro Tesa.

Mpodeccnn: TeXHVK-XNPYPT, MEAVNLNHCKAN TEXHUK, NHXEHep-O1nomMenK
CBA3b C TOYHbIMM N €CTECTBEHHBIMU HayKamu
« Ousuka
0 CeHcCoOpHble ycTponcTBa
0 OyHKLMM
« TexHonoruA
o Noka3saHuA gaTtumka
o PaspaboTka maplpyTa
+ TexHM4Yeckoe KOHCTPyMpoOBaHme
o0 PeweHne 3apgau
0 VHTerpauma ceHCOPHbIX AaHHbIX
+ MaTtemaTuka
o PacnpepeneHve gaHHbIX

o MpogonxntenbHOCTb
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CBA3b 6/10KOB C TEKCTOM

Arduino run first:
pulse Begin
pulse Invert Motor Motor [[IES
pulse Set Servo Speed Servo {53

Speed (0-100) | E1

=
Arduino loop forever:

%) if pulse Line Finder Sensor Digital Sensor Port # V53 B3 )

pulse Set Motor Powers (-100to 100) Motor 1 | [Eij Motor2 | [} Bnepé il
&Im Set Red LED P'E3

pulse Set Motor Powers (-100t0 100) Motor 1 | (i} Motor2 | Ef) | [gEEEN

pulse Set Red LED
o while - pulse Ultrasonic Sensor Digital Sensor Port # [BERS Units: 25|
do | pulse Set Green LED YK}
pulse Set Motor Powers (-100t0 100) Motor 1 | [[} Motor2 | [i)
pulse Set Servo Position Servo [
L e i MBLON  MoBepHYTb pbluar B nonoxeHue 0

pulse Set Green LED
pulse Set Servo Position Servo [
R LU UREVRRL0] MosepHyTb pblyar B nosoxeHvie 90

—

UcxopHbin koa Arduino

#include <PULSE.h>
PULSE pulse;

void setup() {
pulse.PulseBegin();

pulse.setMotorlnvert(1,1);
fulse.setServoSpeedU ,50);

void loop() {

if (pulse.readLineSensor(2) == 1) {
pulse.setMotorPowers(30,0);
pulse.setRedLED(HIGH);

}else {

pulse.setMotorPowers(0,30);
pulse.setRedLED(LOW);

¥vhi|e (pulse.readSonicSensorCM(3) < 25)

pulse.setGreenLED(HIGH);
pulse.setMotorPowers(0,0);
f)ulse.setServoPositionU ,0);

pulse.setGreenLED(LOW);
?ulse.setServoPositionﬂ ,90);

}
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Cob6upan, nporpammunpymn, ncnbiTbiBam, yuuchb . . .

ABuranca snepéa!

Bbl cobpanu poboTa, 3anporpammmpoBanu koHTposnep PULSE, ncnbitanu un
YCOBepLUEHCTBOBANMN TeXHUUYECKUE peLleHus. YTo xe fanblie?

HacTtoslee pykoBoACTBO NpefiHa3HaueHo s obyueHna oCHoBaM COOPKY

1 nporpammupoBsaHns pobota TETRIX PRIME c koHTponnepom PULSE n
nporpammHbiM obecneyennem TETRIX Ardublockly v Arduino (IDE). OgHako 3T1o
BCero nub Havano. CyulecTByeT MHOXECTBO AOMONHUTENbHbIX MCTOYHVKOB 1
BO3MOXXHOCTEN N5 COOpKM 6onee KPYnHbIX pO6OTOB, CMOCOOHBIX BbINOMHATD
6onee cfioxHble aencTBuA. [locne Toro, Kak Bbl OBNagesniy OCHOBamMu, Bac
OrpaHNYMBalOT TONIbKO Npefesibl CO6CTBeHHOW dpaHTasnm! Huke ykasaHo
HeCKOJbKO MOMYNAPHbIX MCTOYHMKOB, C KOTOPbIX MOXXHO HavaTb.

TakKe He 3abyabTe 03HAKOMUTBLCA C NPUNOKEHNAMY K HACTOALLEMY PYKOBOLCTBY,
rae npefcTaBfieHa camas pa3HoobpasHas AornonHUTeNnbHaa uHdopmaums.

XoueTtcs 6onee CNOXKHbIX 3agau?

BbinonHmTe ynpax)HeHrsA 13 NponeHHOro pykoBoacTea B TekctoBoM MO Arduino
(IDE). NMepennwuTe rpaduryeckre nporpammbl B TEKCTOBOM Buae. BHocute
N3MEHEHNA 1 BbIMONHANTE AOMONHUTENbHbIE YNPaXKHEHUSA, NMONb3YACh TaKUM
dopmatom kopfa. Mpun 3ToM BpemMs 3aHATUN NO PYKOBOACTBY MOXET CYLIECTBEHHO
YBESINUUTBCA.

Noapo6HocTn npo MO Arduino (IDE), a Tak)Ke TOHKOCTV NporpaMmmMmupoBaHns
1 peKomeHpauun:

KoHTponnep TETRIX PULSE pa3paboTaH ¢ yuétom apxuTekTypbl Arduino,
COOTBETCTBEHHO, NSl HEFO NOAXOAAT A3bIKM NPOrpamMmmMrnpoBaHus,
nopaepxmeatolme Arduino. NMonb3osateny PULSE moryT 06patutbca K OHMalH-
coobuecty Arduino, KoTopoe ony6anMKoBano MHOXeCTBO BCMOMOraTeNbHbIX
MaTepuanoB Asia 6bICTPOro 0CBOEHWA NporpamMmmMmpoBaHus. bonee nogpo6Hyto
MHOPMaLMI0 MOXHO HanTu no agpecy: www.arduino.cc.

HononHuTtenbHasa nHpopmaumsa o KoHcTpykTopax TETRIX:

MNepeuncneHHble B HacTOALLEM PYKOBOACTBE AeTanu 1 3f1eMeHTbl — 3TO BCero
nuwb vacTb KoHcTpykTopa TETRIX PRIME. Bonee nogpo6bHasa nHdopmauuma

O JOMONHNUTENbHbIX CTPOUTENbHbIX NIeMeHTaX, AeTanAax ABMXKYLLMXCA
MEXaHM3MOB 1 KOMMIEKTYIOLWMX, MPY MOMOLLN KOTOPbIX MOXHO PacLUMpuUTb
BaL Habop, npefcTtaBneHa Ha cante www.TETRIXrobotics.com. Takxxe Tam
MOHO NMOCMOTpPETb ObyuatoLe BUAEOPOANKU 1 3arpy3unTb BCrIOMOraTesibHble
mMaTepuanbl.



YuyeOHbIN NNnaH

B yue6HOM nnaHe yKa3zaHa NpumepHas NPOAOCIHKUTENBHOCTb PabOTbl Hag KaxabIM
13 ynpa>kHeHWi Npun BbINOJIHEHNY BCEX ero pasgesnoBs. Bee yuawmecs paboTatot B
CBOEM Temre, MO3TOMY BpeMsl, B JeICTBUTENbHOCTY 3aTPauriBaeMoe Ha Kaxkaoe
13 ynpakHeHwui, bygeT pasHbiM. [pumepHas NPOAOIHKUTENIbHOCTb MPUBOAMUTCA

C YYETOM BbIMOJTHEHUSA BCEX JOMONHUTENbHBIX YpaXkHeHWA. /13 yue6HOro nnaHa
UCKNIOYEHO BpeMmsl, HEO6X04MMOe Ha M3yUeHrie BBOGHOMO pa3fena PyKoBOACTBa
No NporpamMmMmpoBaHMuIo.

Ypok MpogonmxnutenbHOCTb
BeepeHue 60 MUHYT
YnpaxHeHue 1: [NpuseT, mup! 20 MUHYT
YnpaxHeHue 2: BpalleHue snekTpoasuratenen 20 MUHYT
NMOCTOAHHOrO TOKa
YnpaxkHeHue 3: BpalyeHne cepBonpuBoLOB 20 MUHYT
YnpakHeHue 4: icnonb3oBaHre aaTyunka 30 MUHYT
NIHUN
YnpaxkHeHue 5: [NepBoe 3HaKOMCTBO C 30 MUHYT
YNbTPa3BYyKOBbIM aTYMKOM
YnpaxHeHune 6: Coopka 6a30Boro pobota 60 MUHYT
PULSE
YnpaxHeHue 7: [IBnxkeHne Bnepéq 60 MuHYyT
YnpaxkHeHve 8: [IBnxkeHne no Kpyry 60 MUHYT
YnpaxHeHue 9: [IsnxeHne no KBagpaTHoON 60 MUHYT
TpaeKkTopumn
YnpaxHeHue 10: YnpolleHne ckeTya ana 60 MUHYT
OBWXKEHNWA MO KBapaTHOWM TpaeKTopun
YnpaxkHeHve 11: [IBnxKeHre 4O NUHUK U1 60 MUHYT
OCTaHOBKa
YnpaxHeHue 12: [IBmxeHne no anHnm 60 MUHYT
YnpaxHeHue 13: [IBM»KeHne 0 CTeHbl U 60 MUHYT
OCTaHOBKa
YnpakHeHue 14: O6be3n npenATcTBMN 60 MUHYT
YnpaxHeHue 15: CoueTaHre faTUMKOB 60 MUHYT

CymmapHas npoaomKuTenbHoCcTb: 780 MuHyT (13 yacos)
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an/IHf-ITbIe BO BHVIMaHVe CTaH[apPTbl

EpuHble o6ueo6pasoBaTenbHble cTaHAapTbl witatoB (CLWA) — aHrnuiicknn
A3bIK TPyA0BOro o6yueHuns/passutue peum

Knacc 6 Knacc7 Knacc 8

« SL6.1 . SL.7.1 .« SL.8.1
o SL6.1.A oSL7.1.A o SL8.1.A
o SL6.1.B o SL7.1B o SL8.1.B
o SL6.1.C o SL7.1.C o SL8.1.C
o SL.6.1.D o SL.7.1.D o SL.8.1.D

. SL64 - SL7.4 . SL84

+ RST.6-8.3 « RST.6-8.5 + RST.6-8.10

« RST.6-8.4 « RST.6-8.6

EpuviHbie o6ueo6pa3oBaTenbHble cTaHAapThl wraTtoB (CLUA) — maTemaTtnka

MaTtemaTtunyeckmne MaTtemaTunyeckne
HaBbIKMN 3HaHMA

+ MP1 « 6.NS.C5

« MP2

CraHnpgaptbl MexxgyHapoaHoOM accoumanuv npenogasaresieil TeXHUUYEeCKNX
HayK 1 nHxeHepHoro gena (ITEEA) no TexHonornyeckom rpamoTHOCTH

Knaccbi 6-8

< 1F « 4D « 14.G
- 1.G . 7D + 15.G
.« 1H - 7.E - 16.G
« 2.M - 8E - 16.H
. 2.N - 9H - 17H
. 20 + 10.H - 18F
<2V < 12.H - 18.G
- 3D - 12l - 18l
. 3.E « 12J « 19F
« 3.F . 12K
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TonkoBbill cioBapb

npepbiBaHUe: NPYHyAKTeNIbHAaA OCTaHOBKA NPOrpamMmbl UM CKeTUa (HaxaTuem Ha KpacHyt KHOMKy cbpoca
napameTpoB/OCTaHOBKM Ha Kopnyce KoHTponnepa PULSE)

N0 Arduino (IDE): nporpammHoe obecrneyeHne C OTKPbITbIM UCXOAHbBIM KOLOM, NCMOJib3yeMoe [l NPOorpaMMMpoBaHMs
YCTPOWCTB, KOTOpble noafepxunBatoT A3blk Arduino, Hanpumep, Takunx, Kak KoHTponnepbl PULSE

ABTOHOMHDIiA: POGOT, COBEPLUIAIOLLMIA AENCTBUA MOA YIPaBieHneM MUKpPOMpoLeccopa, 6e3 BMeLaTesibCTBa YesioBeka

6anka: NpAMoYrosibHas afloMUHNEBAsA AeTaslb C PACMONIOKEHHbIMU OnpeAenéHHbIM 06Pa3oM OTBEPCTUAMM,
NCMOJb3YeTCA KakK KOHCTPYKTVBHDbIV 351eMEHT

AencrBue: pusmyeckoe aercteme poboTta

Bbi3biBaeMas GYHKLMA: HAOOP KOMaHL, BbINOMHAEMbI BHYTPY OCHOBHOW MPOrpaMmbl UK CKeTYa
KOZ: KOMaHZbl MPOorpammbi

onepaTop cpaBHEHUA: KO, CPaBHMNBAIOLLNIA 3HAUYEHWSA LBYX NEPEMEHHbIX

ycnoBue: Kof, rae NCNoNb3yeTcs Kak JIornKa. Tak U CpaBHeHre 3HaYeHnn

TOUHbIIN PAacY&T: NPOLECC, MO3BOJIALWMNIA onpeaenvTb byagyliee NosoXKeHre Ha OCHOBE HaMpPaB/eHNA ABVXKEHNA U
paHee NPoWaeHHOro PaccToAHMSA

onmcaHme: BbipaxeHue, npefcTasndoLee cobor Ha3BaHve onpeaenéHHon GyHKLUKY, NepemMeHHON UM NOCTOAHHOWN
3agepxKa (delay): Ko, yctaHaBnMBaOLWMiA UHTEPBanbl BpeMeHW Mexay onepatopamim Uan AencTBUAMMN

AnddepeHLManbHbIN NPUBOA: CMCTEMA NPYBOAA, B KOTOPOM Hampas/eHve Xo4a 3a4aéTca M3MeHeHeM YacToTbl
BPALLEHUNA SNEKTPOABMUIaTENeN, PAaCcMONOXEHHbIX Ha MPOTUBOMOSIOXKHbIX CTOPOHAX poboTa

pabounii opraH: npukpennéHHoe K poboTy yCTPONCTBO, B3aUMOAENCTBYOLLEE C OKPYXKatoLLel cpefon
BbIMOJIHEHMWE: BbINO/IHEHE KOMaH/bl U NPOrpammbl

oxugaemoe AeiicTBuMe: JeicTBME PoOOTa, KOTOPOE OH MPEAMNONOXMTENBHO JOMIKEH COBEPLUNTD NPU BbINOMHEHNN
Habopa KomMaHp

umKn for: UMKN Co CYETUMKOM, HABOP KOMaH[, MOBTOPAIOLWMIACA 3aaHHOE KONMYECTBO pa3
dyHKLMA: NpoLieslypa B COCTaBe KOMMbIOTEPHON NPOrpamMmmbl
HIGH: "Bbicokoe" 3HaueHne, 06bIYHO YCTaHaBMBAETCA AN BKIIOYEHHOTO NepeKoyaTens uimn aaTumnka

"ecnu/vHaue" (if/else): onepatop-KomaHga, ocyLlecTBAAIOWMIA BbIGOP MeXAY AByMA BapuaHTamMu AeNCTBU Ha OCHOBe
CpaBHEHMA 3HAYEHNN

"ecnu/To" (if/then): onepatop-KomaHaa, BbINOMHAOLWNIA AEACTBME HA OCHOBE CPABHEHMSA 3HAUYEHUN

HaKoM/eHVe 3HAYeHWIA: NpVipaLLeHe 4o onpeaenéHHOro Konm4ecTsa, 06bluHO MPUMEHSIOLLEECA B MPOrPaMMHbIX
umKnax

VIHULMANN3aLmA;: YCTaHOBKA MCXOLHOIO 3HAUEHNA NePEeMEHHON U HaYasIbHOW TOUKM KOHGUrypaumuy Koga
Lesoe YNCNOo: NMosoXKNUTENIbHOE U OTPULIATENTbHOE LIefIoe YMCSIOo, BKITKOUas HOJb
CBETOANOA;: CBETOM3/yHaloWmin Anog

AAaTUUK AMHUK: YCTPOCTBO, CNIOCOGHOE Pacro3HaBaTb KOHTPACT MeXAY CBET/ION N TEMHOIN NMOBEPXHOCTbIO 1
MCMOJb30BaTh €ro AsA YNpaBeHns ABUXeHneM poboTa

normkKa: Hayka o npuHumnax Gopmasnv3oBaHHOIO PACCYKAEHNA UV BEPHbIX YMO3aK/OUEHIA; IOTMKa PYKOBOACTBYETCA
MaTeMaTUYEeCKMI MPUHLUMNAMK

LOW: "Hun3Koe" 3HaueHne, 0ObIYHO YCTaHaBANBAETCA AJA BbIKJIIOUEHHOIO NepeksovaTens uny gatumka
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OCHOBHOW LMKJI: TaKXKe U3BECTHbIN KakK "void loop" B NporpaMMrpoBaHumM Ha OCHOBe A3biKa C, 3TOT LUK COQEPXKNUT
KOMaHZHbI KOA, YNPaBAsAoWwmin pobotom

MUNANCEKYHADI: OfIHa TbICAYHAA CEKYHSb
HelTpasibHOE NOoJIoXKEeHUe: LIEHTPa/IbHOE MOJIOXKEHNE CepBONprBOaA

npensTCcTBUE: NPeMeT, 0Ka3aBLUUIACS Ha NyTU poboTa

napameTp: GaKTop WM YCIIOBKE, KOTOPOE JOMKHO ObITh JOCTUTHYTO NMPU OKOHYATESIbHOM peLLeHI 3aaadn

NceBAOKOA: OMNyvcCaHMe LWaros (C NOMOLLbIO MPOCTOro A3blKa), KOTOPble AOMKHbI BbINMOMHATLCA B KOMMbIOTEPHOW
nporpamme

OTpa)KéHHbII‘I'I CBEeT: YaCTb CBETOBOIO NOTOKa, KOTOPan MAET OT UCTOYHMKA A0 npegmeTa N BO3BpaLlaeTca O6paTHO K
NCTOYHUKY

AaTUUK: 3/IEKTPOHHOE YCTPOWCTBO, NPVIMEHAEMOe ANsl pacno3HaBaHWsA CBETA, 3BYKa, ABVXKEHWA UW SHEPTUN C
nocnegyoulein nepefayein MHGopmMaLm B MPoLEeCcop

CcepBONPUBOA;: BPaLLAOLWMIACA NPUBOA C TOUHOIN PETYSIMPOBKOW YINIOBOTO MOMIOXKEHNSA U YAaCTOTbl BPALLEHNS, COCTOUT 13
ABUWraTens 1 NogKMOUYEHHOTO K HEMY AaTuMKa, NepeaaoLlero MHGopMaLKio o NONOXKEH NPUBOAA

CKeTuY: Habop KOMaH[ (KomnbloTepHas nporpamma) Ha nnatdopme MO Arduino (IDE)

CTaHAapPTHbIN CepBONPNBOA: CEPBONPMBOL, CMOCOOHDBIN BpaLlaTbCA A0 ONPeAenEHHOMO YrOBOro NONoXeH A (06bIUHO
B Avana3oHe 0...180°) bnarogapsa BHYTPeHHeN 06paTHOM CBA3M, OCYLLECTBSIEMON NPV MOMOLLYM AaTuMKa

onepartop: ogHa KOMaHAa Koda; MHCTPYKUMA ONA BbINOJIHEHUA

CUHTAKCMC: TOUHBI CNOCO6 HanMMcaHUA KOMIMbIOTEPHOTO KoZa, 06ecneyumBaioLuii ero CYMTbIBAHMNE KOMMbIOTEPOM WU
MUKPOMPOLLECCOPOM

TETRIX Ardublockly: nogknioyaembii nHTepdeic, NO3BONAIOWNIA COCTaBNATb MPOrpaMMbl B Bue rpaduyeckmnx
6110KOB, @ He CMHTAKCMYECKOTo KOfa, MPY 3TOM OH MOXET oTobpaxaTb Ko AnA 6onee 3pPpeKTNBHOrO ycTpaHeHUs
HencnpaBHOCTEN 1 N3yUYeHNA MPOrpaMMmUpPOBaHUA

yanpa3ByKOBOI7I AaTyukK: yCTpOIZCTBO, onpegendawuee pacCtoaHne Ao npegmeTa npv NnoOMoLwmn 3ByKOBbIX BOJTH
3arpy3uTb: NepeHecTn CKeTy nnmn <I)a|7|n Ha KOMNbKOTEP N B MUKponpoueccop

nepemMeHHasA: 3N1IeMEHT AaHHbIX C UMeHeM, KOTOprIZ MOXET NPUHUMaATb OAHO NN HECKOJTbKO 3HaYeHUN npu
BbIMOJTHEHN NPOrPamMmbl

void setup: KomaHfa, obecneumBatoLas MHULMANN3ALMIO MPOrPaMMbl

yukn while Habop KomaHz, BbINONHAIOLMIACA MHOTOKPATHO B 3aBUCMMOCTY OT JIOTMUYECKOro onepaTopa
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JlononHutenbHble yNnpa)KHeHNs BBOAHOWN YacTu

File_Edit_Program

Delete Al

TETRIX Ardublockly: 6s_Activity.1_Extension_Example »

N3
» PULSE

» Arduino

Arduino run first:
ulse Begin
d g
Arduino loop forever:
pulse Set Green LED (XD

wait | L) = milliseconds
[ pulse Set Green LED (7D
: pulse Set Yellow LED (C[NED
wait | [ milliseconds

| pulse Set Yellow LED
pulse Set Red LED (NE3

wait | () milliseconds
.Lpulse Set Red LED

{}  Arduino Source Cose

#include <PULSE.h>
PULSE pulse

void setup() {
pulse.PulseBegin()

void 1oop() {
pulse. setGreenLED(HIGH) :
delay(5000);

etGreenLED(LOW)

tVel1onLED(HIGH)

delay(s
pulse. setyellowLED(LOW)
pulse. setRedLED(HIGH)
delay(s:

pulse. setRedLED(LOW)

<> Blocks XML

JononHeHue k 8800HOMY ynpakHeHuto 1

2_Extension_Example 7

Delete All

» PULSE

»> Arduino

Arduino run first:
&ulse Begin
Arduino loop forever:
pulse Set Motor Power Motor
Power (-100 to 100)
pulse Set Red LED (CIYED
wait | [EDPL) | milliseconds
' pulse Set Red LED
pulse Set Motor Power Motor
Power (-100 to 100)
pulse Set Green LED (CIYED
wait  [EpL) | milliseconds

Jﬁlse Set Green LED

{}  Arduino Source Cade

#include <PULSE.h>
PULSE pulse:

void setup() {
pulse.PulseBegin():
¥

void 100p() {
pulse. setliotorPoner (1,100);
pulse. setRedLED(HIGH)
delay(5000)
pulse. setRedLED(LOM):
pulse. sethotorPover (1, -50)
pulse. setGreenLED(HIGH)
delay(5000)
pulse. setGreenl ED(LOK):

<> Blocks XML

JlononHeHue k 8800HOMY yNpaxHeHuto 2

Delete All

«
» PULSE

» Arduino

Arduino run first:
dulu Begin
Arduino loop forever:
pulse Set Motor Power Motor I3
Power (-100t0 100) | §[D)
pulse Set Servo Speed Servo
Speed (0-100) | ED)
pulse Set Servo Position Servo (I3
Position (0-180) | )
" pulse Set Red LED (1D
wait @I | milliseconds
pulse Set Red LED
pulse Set Motor Power Motor I3
Power (-100t0100) | €59
pulse Set Servo Speed Servo (I3
Speed (0-100) | €3
pulse Set Servo Position Servo I3
Position (0 - 180)
pulse Set Green LED CIED
wait i) | milliseconds
Pulse Set Green LED

{}  Arduino Source Code

#include <PULSE.h>
PULSE pulse:

void setup() {
pulse.Pulsesegin():

void 1oop() {
pulse. sethotorPoner (1,
pulse. setservospeed( 1
pulse. setservoPosition(
pulse. setRedLED(HIGH)
delay(1000)
pulse. setRedLED(LOW)
pulse. sethotorPoner (1,-50):
pulse. setservospeed(1,25)
pulse. setservoPosition(i,
pulse. setGreen ED(HIGH)
delay(1000).
pulse. setGreenL ED(LOW)

<> Blocks XML

JonosnHeHue kK 8800HOMY ynpaxHeHuro 3
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TETRIX Ardublockly: 6s Activity_4 Extension_Example #

B Deleteall

By
Arduino run first:
» PULSE e
pulse Begin
» Arduino =

Arduino loop forever:
) i pulse Line Finder Sensor Digital Sensor Port # (753 €8 @
do | pulse Set Red LED
| pulse Set Yellow LED (153
pulse Set Motor Power Motor ({3
Power (-100t0 100) | E1)
pulse Set Servo Speed Servo
Speed (0-100) | €L
pulse Set Servo Position Servo
L Position (0-180) | EED)
elseif pulse Line Finder Sensor Digital Sensor Port # (1753 | €5 [0
do | pulse Set Red LED (CIED
| pulse Set Vellow LED ((52
pulse Set Motor Power Motor
Power (-100t0100) | €50
pulse Set Servo Speed Servo I3
Speed (0-100) | ED
pulse Set Servo Position Servo

L Position (0-180) | ()

{}  Arduino Source Code

#include <PULSE.h>
PULSE pulse:

void setup()
pulse.PulseBegin()

void loop() {
if (pulse.readLineSensor(2)
pulse. setRedLED(LOW) ;
pulse. setYel Lol ED(HIGH)
pulse. sethotorPoner (1.5
pulse. setservospeed(1.
pulse. setServoPosition(1,180):
else if (pulse.readLinesensor(2
pulse. setRedLED(HIGH) ;
pulse. setelLonLED(LOW)
pulse. sethotorPover (1.
pulse. setservospeed(1.
pulse. setServoposition(1,0

<> Blocks XML

LlononHeHue kK 8800HOMY yNpaxHeHuio 4

File_Edit_Program

TETRIX Ardublockly: 6s Activity_5 Extension_Example »

W Deleteal

«
> PULSE
‘Arduino run irst
se Begi
Puise Begin
Arduino loop forever:
o] if

> Arduino

pulse Uttrasonic Sensor Digital Sensor Port # [ZEKD Units: (10}
do | pulse Set Red LED.

pulse Set Motor Power Motor 13
Power (10010100) (€1}
pulse Set Servo Speed Servo (3
Speed (0-100) | €D
pulse Set Servo Position Servo (I3
Position (0-180) | KED)

pulse Set Motor Power Motor 613
Power (10010 100) ( B0
pulse Set Servo Speed Servo (3
Speed (0-100) | ED
pulse Set Servo Position Servo (I3

- Position (0-180) | @

{}  Aduino Source Code

include <PULSE.h>
PULSE pulse;

void setup() {
pulse.PulseBegin();

void Loop() {

if (pulse. readSonicsensorQU(3) > 10) ¢
pulse. setRedLED(LOM):

pulse. setYellowl ED(HIGH)

pulse. setiotorPower (1,

pulse. setServospeed(1,100).

pulse. setServoPosition(1,150);

else if (pulse.readSonicSensorcl(3) < 10) {

pulse. setRedLED(HIGH) :

pulse. setvellonLED(LOW)

pulse. setiotorPover (1.

pulse. setServospeed(1,50):

pulse.setservoposition(1,0)

<> Blocks XML

JlononHeHue K 8800HOMY ynpaxHeHuto 5
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MonHbi NnepeyeHb npodeccnin

aBunaguncneTyep

pa3paboTumKk aBTOMOOUIIBHOrO
nporpammHoro obecnevyeHus

NHXeHep-6uomeank
KOHCTPYKTOP aBTOMOOMIIEN
NPOrpaMMnCT cTaHkos ¢ Yy
urdpoBO CKYyNbNTOP
NHXEHEP-INeKTPUK

MacTep no cucTemam
3NEeKTPOYNpaBfeHUs
aTTpaKkuvoHamu

cnecapb no
3/1eKTPOMEXaHNYECKOMY
o6opyaoBaHuio

NHXXEHEeP-3NeKTPOHLWMK
NHXeHep
pabounii Npon3BoACTBa

MeXaHUK CENbCKOX03ANCTBEHHOTO
o6opyaoBaHus

Oo3eneHnTesNb

NHXEeHEP NPOMbILWTIEHHOIO
npon3BoAcCTBa

MenuopaTtop
VH>XeHep-31eKTPOBO30CTPOUTESb

onepaTop MaLMHHOIO
o6opyaoBaHUs

CNeumanucT no TeXHNYeCcKomy
06CNy>KMBAHMIO MALLMHHOIO
o6opyaoBaHus

cnecapb
NHXEeHeP-TeXHOJIOT

TEXHUK NPOM3BOACTBA

TEXHUK MO COCTaB/IEHUIO
MapLIpyTOB

VHXeHep no pa3paboTke
maTepuranos

UHXeHep-MaTepuanoBes
nabopaHT-meTposor

yepTEXHMK MEXaHNYECKOTO
060opyaoBaHMs

VNHXKEeHep-MeXaHUK
MeANLMHCKNIA TEXHUK
nporpammucT MK

MaLIVHUCT

KenesHOAOoPOXKHbIN pabounii
cneynanncT no poboToTexHrKe
MeXaHWUK MasnbIX ABUraTenemn

pa3paboTumK NPOrpaMmHOro
obecneyeHuns

TEXHUK MO aKyCTU4YeCKNM
CNcTemMam

WNHXeHep-aKyCTuK
TEXHUK-XUPYPT
TEXHWUYECKNI ANPEKTOP
WHXeHep-ucnbiTaTesb

ynpasnAwLWmMnN napka
pasBneyeHnin

VHXeHep Cry»0bl SKCniyaTauum
cBeTodopoB

JOPOXHbIA MacTep

TEXHOJIOT MO BaKyyMHOMY
HanblneHno

VNHXXeHEep Mo BaKyyMHOMY
060pyaoBaHUMIo
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TexHnyeckmne XapaKTepucTnkun pOGOTOTeXHVI‘IECKOTO KOHTpoOJIJiepa

TETRIX PULSE
. npoueccop ATmega328P ¢ ycTaHOBNEHHbIM 3arpy34Kom onepaLnoHHOM
MukpokoHTponnep: cuctembl Arduino Optiboot
MamaATb: nporpammrpyemoe JlM3Y ob6vemom 32 Kb (ATmega328P)
. 6 BOJIbT MOCTOSIHHOTO TOKA OT aKKyMysiTopHo 6aTtapen NiMH 6 B cepun
dneKkTponuTaHue: TETRIX® PRIME
MopTbl gnAa 2 TPEXLITbIPbKOBbLIX pa3béma; ynpasneHue ¢ CNoNb3oBaHNEM
sneKkTpopBuratTenen H-o6pa3Horo mocta n LUNM,;

MOCTOAHHOIO TOKa:

MOCTOSIHHbIN TOK 3 A B Ka’KAOM KaHane, MakCUMasnbHbIV TOK 5 A

CoBmecCTUMbIN
3NEeKTPOABUraTeNb
MOCTOAHHOTIO TOKa:

aneKkTpoaBuraTesib NocToaHHOro Toka 6 B TETRIX PRIME (44298)

Pexxmmbl ynpasneHus
3neKTpofBuraTenem
NMOCTOAHHOIO TOKa:

NOCTOAHHas MowHocTb (0T -100 go 100 %)

NMOCTOAHHAA YacToTa BpaweHusa npu nomoww MNNI-perynuposaHus (ot
-100 go 100 rpagycoB B CEKYHAY)

MUA-perynupoBaHve ana JOCTUXEHWA N YAep»KaHUA 3afaHHOIro
KOHEYHOro NnosioXeHna ¢ y4ETOM NoKasaHui SHKogepa
MUA-perynupoBaHne Ana SOCTUXKEHWA N YAepXKaHUA 3afaHHOIro
KOHEYHOrO MOJIOXKEHMA C Y4ETOM NOKa3aHUI SHKOAEepa B rpagycax

MopTbl ANA SHKOLEPOB:

2 KBagpaTypHbIX, 5 B NOCTOAHHOro TOKa, Makc. 50 MA; TexHnyeckme
XapakTepucTunkn: 360 oTcUETOB Ha 060poT, 1440 MMNYNbCOB Ha 060POT;
ENC 1 unENC2

Pa3zbém USB: USB tnna B
Ipaiisep USB: FTDI
MopTbl ANA cTaHO4apTHbIX . )
CePBONPMBOMIOB: BCero 6: KaHanbl gna 1-6 cepsonprBoAOB
CoBmecTMbIN .
CepBONPUBO: cepsonpueog HiTec HS322-HD (40538)

CoBOKynHOe orpaHuyeHne
Mo TOKy cepBonpuBoga:

MOCTOSIHHbIN TOK MaKc. 6 B, 6 A

Pexvmbl ynpasneHus
CepBOMPUBOJAMM:

3apaHue yacToTbl BpalleHua cepsonpmeoga (o1 0 go 100 %)
3afaHvie nonoxeHus cepsonpusoga (0-180 rpagycos)

OTcnexmBaHme HanpsaXeHns
aKKyMynaTopHow 6atapeu:

B npepenax 0-7,5B

3 nopta ana umdpoBbix
natumkos (D2-D4):

KaKabli NOPT MOXHO HaCTPOWUTb Ha BBOA W BblBO Lll/ld)pOBbIX CurHanos
nm NnpeBpaTtnTb B NOPT nocsiefoBaTesibHON CBA3M.

3 nopTa A/1A aHaNoroBbIX
natumkoB (A1-A3):

KaXk[ bl MOPT MOXHO HAaCTPOWUTb Ha BBO/, aHANIOrOBbIX CUrHAMOB W
BBO/I-BbIBOJ] LINGPOBbIX CUrHANOB

1 nopT cBaA3n mexay NC
(12Q):

yactoTa 100 K. [1nAa 3Toro coeAnHeHUA NCNONb3YEeTCA Ta »Ke LUMNHA CBA3M
mexxgy VC, uto n gna BHyTPEHHNX MUKPOKOHTPONEPOB. YNPaBAAIoLWKX
SNEeKTPOABUraTeNAMM NOCTOAHHOIO TOKa 1 cepBonpusogamu. Agpeca 12C
¢ 0x01 no 0x06 octaBneHbl KoHTponnepom PULSE B 3anace.

MopT AnA nogcoeanHeHNn
aKKyMynSTOpHOW 6aTapeu:

TPEXLWTbIPbKOBbIV Pa3béMm. Micnonb3yiTe TONbKO akKyMyIATOPHYIO
6atapeto NiMH 6 B cepumn TETRIX PRIME.

1 oAHa 3enéHas KHomMkKa
"Myck" (START):

nporpamMmmMmmpyemMas KHorkKa

1 KpacHasa KHomka copoca
napameTpoB/OCTaHOBKM
(RESET):

HenporpammMmmpyemas KHOMKa

1 KpacHbI CBETOAMNOA:

NporpaMMrpyemblii CBETOAVOAHbIN NHANKATOP

1 XENTbIi CBETOAMNOL;

MPOrpaMmM1pyemMblii CBETOAVIOAHbIV HANKATOP

1 3enéHbIn cBeTOAMON:

NPOrpaMmM1pyemMblii CBETOAVOAHbIV HANKATOP

1 CMHWUI CBETOAMON:

BKJTIOYAE€TCA Ha BPpeEMA nogayn B Lenb 3N1EKTPOMNTAHNA

2 XENTbIX cBETOAMOAA:

YKa3bIBalOT Ha NoCsiefoBaTeNbHYI0 Nepeaady faHHbIX Yepes nopt USB

1 KpacHbIn 1 1
3enéHbll cBeTOoAMOq
sneKkTpopBuratTenemn
NOCTOSAHHOIO TOKa:

CUTHaAN3NPYIOT O BpalleHnn 3J'IeKTpO,D,BVIFaTEJ'IEVI NOCTOAHHOIO TOKa C
YKa3saHnem HanpaeneHusa, 3afaBaemMoro no KaxXgomy KaHany ynpasneHusa
aNekTpoasuratenAMm NOCTOAHHOIO TOKa
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Cxembl pacnosnoXeHna KOHTakToB KOHTponnepa TETRIX PULSE
MopTbl AnA gaT4NKOB Ha KOHTponnepe PULSE

B koHTponnepe PULSE ncnonb3ytoTca cxeMbl Ha3HaueHMA KOHTaKToB, coBMecTumMble ¢ Arduino UNO. laTumku, K KOTopbiM
B 6rbnunoteke Arduino ana koHTponnepa PULSE ecTb nporpammHble Kofbl, HACTPanBaloTCA aBTOMaTUYeCKN biarogaps
6rnbnmnoteuHbim dyHKUMAM. Moaaeprkka pa3HbIX TUMOB AaTYMKOB ByaeT f06aBNATLCA MO Mepe UX BbIXOAA Ha PbIHOK.
OpfHako GyHKLMM cOCTaBNEHUA NPOrpaMMHbIX KOAOB Ha A3blke Arduino NO3BONAIOT HAMPAMYHO NOSIb30BaTbCA BCEMU
nopTtamu, ecnu TpebyeTca HanmcaTb Ko ANA AOMONIHUTENbHbIX JAaTUMKOB, elle He noaepKunusaemMblx B 6ubnmoteke ana
koHTponnepa PULSE. 3a uckntouyeHnem nopta |12C, Bce ocTanibHble MOXXHO HAaCTPOUTb Ha BBOZ UM BbIBOA CUTHANOB Mpu
nomowym dyHkuun Arduino pinMode(). Bonee noapobHyto MHPOPMaLIMIO MOXKHO HalTK B pa3gesie CrpaBKy Mo A3blkam
(Language Reference) Ha catehttps://www.arduino.cc/en/Reference/HomePage.

Mpumeuanne: MopT
I2C KoHTpoNNepa
PULSE mo>kHO
MCMNoJib30BaTb
TOJIbKO B peXumme

12C. NepeBogunTb €ro
B aHanorosouv unu
LUnbpPOBON peXkum
Hesb3A.

MpumeyaHue:
MopTbl AnA
aHaIOroBbIX
natumkoB A1-A3
MO>KHO TaKXe

HacTPOUTb Ha
BBO/I-BbIBO/,

LUNPpPOBbIX
CUrHANOB.

PucyHok 67: [Topm 0715 0am4uKko8 Ha KOHMpoJiiepe
PULSE (koHmakmel cnega Hanpaso: 1,2, 3, 4)

Tabnuua 1: HazHaueHne KoHTaKTOB noprta 12C

KoHTakT QyHKUMA HasHauyeHmne koHTakToB B 10 Arduino (IDE) ()
KoHTakT 1 |3asemneHuve H/MN
KoHTakT 2 [+5 B, 100 MA H/MN
SDA (nocnepoBaTtenbHana nepegaya Kanan BBoga ADC4 (A4) | BBOA-BbIBOA LIdPOBbIX
KoHTakT 3
HaHHbIX Yyepes WiuHy casm 12C) curHasnos (18)
KoHTakT 4 | SCL (TakTOBbBIV CUrHan winHbl ceasu 12C) Kanan esonia ADCS (AS) | B80A-BbIBOA LGPOBLIX

curHanos (19)

Tabnuua 2: MNopT Ana aHanorosbIx AaTymKkos (A1)

LUMOPOBbIX CUTHANOB

KoHTakT OyHKUuA HaszHaueHune KoHTtakToB B 10 Arduino (IDE) ()
KoHTakT 1 |3asemneHue H/MN
KoHTakT 2 |+5 B, 100 MA H/MN
KoHTakT 3 | Hencnosnbsyembin H/M
KoHTaKT 4 BBopn aHanoroBbix U BBOA-BbIBOJ, BBog aHanorosbix curHanos (A1) | BBOA-BbIBOS,

LMndpPoBbIX CUrHanos (15)

Tabnuua 3: MNopT AnA aHanorosbIx AaT4MKOB (A2)

LUNPPOBBIX CUTHANOB

KoHTakT QyHKLUNA HasHaueHne koHTakTOB B IO Arduino (IDE) ()
KoHTakT 1 |3a3emneHuve H/MN
KoHTakT 2 |[+5 B, 100 MA H/MN
KoHTakT 3 | Hencnonb3yembii H/M
KoHTakT 4 BBon aHanoroBbix UM BBOA-BbIBOA, BBop aHanoroBbix curHanos (A2) | BBOA-BbIBOS,

UnppoBbIX curHanos (16)

Tabnuua 4: MNopT And aHanorosbIxX AaT4MKOB (A3)

LNPPOBBIX CUTHANOB

KoHTakT QyHKUMA HasHauyeHmne koHTakToB B 10 Arduino (IDE) ()
KoHTakT 1 |3a3emneHuve H/MN
KoHTakT 2 [+5 B, 100 MA H/MN
KoHTaKT 3 | Hemcnonb3yembii H/M
KoHTaKT 4 BBog aHanoroBbix nAn BBOA-BbIBOA, BBop aHanoroBbix curHanoB (A3) | BBOA-BbIBOS,

UMppoBbIX curHanos (17)

132 nNpunoxenue




Tabnuvua 5: MopT ana undppoBbix aaTunKos (D2)

KoHTaKT QOyHKLNA HasHaueHue kKoHTakToB B MO Arduino (IDE) ()
KoHTakT 1 |3asemneHune N/A
KoHTakT 2 |+5 B, 100 mA H/MN
KoHTakT 3 | BBOA-BbIBOA LMPPOBbLIX CUTHANOB BBog-BbIBOA LMPPOBbLIX CMTHaNOB (9)
KoHTaKT 4 | BBOA-BbIBOJ, LIMPPOBBIX CUTHANOB BBoa-BbiBOA LMPOBbLIX CUTHANOB (2)

Tabnuua 6: MNopT ana umedposbix gaTumnkos (D3)

KoHTakT QyHKLNA HaszHaueHue KoHTtakToB B 10 Arduino (IDE) ()
KoHTakT 1 |3asemneHue H/T1
KoHTakT 2 |+5 B, 100 MA H/MN
KoHTaKT 3 | BBOA-BbIBO LIMPPOBBIX CUTHANOB Beoa-BbiBOA LMdpoBbIX cnrHanos (10)
KoHTaKT 4 |BBOA-BbIBOA LIMPPOBBIX CUTHANOB Beoa-BbiBOA LdPOBbLIX CUTHANOB (3)

Tabnvua 7: MopT ana undppoBbix aaTunKoB (D4)

KoHTakTt OyHKUMA HasHauyeHne koHTakToB B MO Arduino (IDE) ()
KoHTakT 1 | 3a3emneHune H/M

KoHTakT 2 | +5 B, 100 MmA H/N

KoHTakT 3 | BBOA-BbIBOA LNPPOBLIX CUTHANOB BBoga-BbiBOA LMPPOBbLIX cMrHanos (11)

KoHTaKT 4 | BBOA-BbIBOA, LIUPPOBBIX CUTHANOB Beoa-BbiBOA LMPOBbLIX CUrHANOB (4)

Mpumeuanne: [NopTbl AnA
undposbix gaTumkos D2-D4
MOXXHO TaK»<e npeBpaTuTb B
NopTbl NOCea0BaTeIbHON
CBA3U C MPOrpaMMHbIM

yrpaBneHNEM, UCMOJb3yA
[N 3Toro bubnmoTeky
byHKUMIA nocnenoBaTtesibHOM
nepegaym gaHHbix B MO
Arduino (IDE).
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Ta6bnuua 6m6nnoteuHbix pyHkuum Arduino gna koHtponnepa cepunm TETRIX PULSE

OnucaHue

QOyHKLNA

Mpumep Kopa

Hauatb pa6oty KoHTponnepa PULSE
Bbi3biBaeTcA B LMKIe HACTPOMKN() Kofa Ha A3blke
Arduino. HaunHaeT paboty koHTponnepa PULSE.

PulseBegin();

Tun paHHbIX: OTCYTCTBYIOT

PulseBegin();
Cbpocume napamempel U UHUY{UAIU3UPOBAMb
koHmposnnep PULSE.

3akoHunTb paboTy KoHTposnnepa PULSE
Mocne Bbi30Ba cpasy e 3aBepLUaeT Nporpammy
1 Bo3BpaLlaeT KoHTponnep PULSE B ncxogHoe
cocTosAHMe.

PulseEnd();

Tvin gaHHbix: OTCyTCTBYIOT

PulseEnd();

3asepwume npo2pammy KOHmposanepa
PULSE u 8epHyms KOHMpoJisiep 8 UCXOOHOe
cocmosHue.

HacTtpouTtb KpacHbIli cBeToanoa
[aét kpacHomy cBeToaunopy KoHTponnepa PULSE
KOMaHZy Ha BKJIIOUEHVe UM BblK/loYeHMe.

setRedLED(cocTosiHue);

TN gaHHbIX:
COCMOsAHUE = LieNoe YNCiIo

[lnanasoH gaHHbIX:
cocmoaHue =1 unn 0

nnm

cocmoaHue = HIGH nnn LOW

setRedLED(HIGH);

unu

setRedLED(1);

Bxnto4ume KpacHeili ceemoouoo.
setRedLED(LOW);

unu

setRedLED(0);

Bbiktouume KpacHeili ceemoouoo.

HacTtpoutb »énTtbili cBeTOANOA,
[aét xxéntomy cBeToamnopy KoHTponnepa PULSE
KOMaHAY Ha BKIOUEHVE VNN BbIKITIOUYEHME.

setYellowLED(cocTonHue);

Tvn gaHHbIX:
COCMosAHUe = Lenoe Yncno

[lnanasoH gaHHbIX:
cocmoaHue =1 nnn 0

nnm

cocmosHue = HIGH nnn LOW

setYellowLED(HIGH);

unu

setYellowLED(1);

Bxnto4ume KpacHell ceemoouoo.
setYellowLED(LOW);

unu

setYellowLED(0);

Bblk/mouume KpacHeili ceemoouoo.

HacTtpouTtb 3enéHbiin cBeTogmnopn
[aét 3enénomy csetogunony KoHtponnepa PULSE
KOMaHAy Ha BKJ/IlOYEHME UK BbIKITIOYeHNe.

setGreenLED(cocTosiHue);

Tvn faHHbIX:
COCMOoAHUEe = Lienoe 4ncio

[lnanasoH gaHHbIX:
cocmoaHue =1 unn 0

nnu

cocmoaHue = HIGH nnn LOW

setGreenLED(HIGH);

unu

setGreenLED(1);

Bktoyume 3en1éHbili c8emoouo0.
setGreenLED(LOW);

unu

setGreenLED(0);

Boiktouume 3es1éHbili ceemoouoo.

3apaTb MOLWHOCTb dNeKTpoABUraTens
NOCTOAHHOrO TOKa

3apaéT ypoBeHb MOLHOCTM 1 HanpaBsnieHne
BpaLLeHNA 3NeKTPoABUraTensa NOCTOAHHOTO TOKa
TETRIX, noacoeMHEHHOTO K COOTBETCTBYIOLNM
nopTam Ha KoHTponnepe PULSE. Inana3oH
ypOBHA MoLwHocTn — oT 0 go 100. HanpasneHne
BpalLeHna 3af8aéTca 3HaKoM (+/-) nepepn ypoBHeMm
MOLLHOCTW. YpOBEHb MOLHOCTU O = OCTaHOBUTb
3NeKTpoABuraTesib.

setMotorPower(anekTpoasuratens
N2, MOLLHOCTb);

Tvn gaHHbIX:
ekmpoodsueamesb NO = enoe uncno
MOWHOCMb = Lienoe Yncno

[nanasoH JaHHbIX:
anekmpodsuzamerns Ne =1 nnn 2
mMowHocmes = ot -100 go 100

setMotorPower(1, 50);

Bpawame 3nekmpodsueamens 1 no 4acogou
cmperike ¢ MOuHoOcmMoio 50 %.
setMotorPower(2, -50 %);

Bpawiame 3nekmpodsueamerns 2 npomus
4acosoli cmpesiku ¢ MowHocmeto 50 %.
setMotorPower(1, 0);

Boikntouume 3nekmpodsuzamerns 1.

3agaTb MOLWHOCTDb dNIeKTpoABUraTenen
NOCTOAHHOrO TOKa

OpHOBpPEMEeHHO 3afaéT YpOBEHb MOLLHOCTH

1 HanpaeneHne BpalleHnsa o6omx
3NeKTpoaBUraTenein NocToaHHoro Toka TETRIX,
NOACOEANHEHHBIX K COOTBETCTBYIOLMM MOPTam

Ha KoHTponnepe PULSE. MNapameTpbl kKaHanos
koHTponnepa PULSE ana anektpopsuratens 1

1 3neKTpoaBuraTens 2 3a4atloTcA npy MomoLym
OfHOro orneparopa. [ljnanasoH ypoBHA MOLLHOCTA
— ot 0 go 100. HanpaBneHue BpalyeHnA 3a8aétca
3HaKoM (+/-) nepea ypoBHEM MOLLHOCTU. YPOBEHb
MOLHOCTY O = OCTaHOBUTb SNEKTPOABUraTeNb.

setMotorPowers(MowWHOCTb1,
MOLLHOCTb2);

Tvn gaHHbIX:
MOWHOCMb 1 = Lienoe 4ncno
MOWHOCMb2 = LUefioe Yncno

[lnanasoH gaHHbIX:
mowjHocms 1 = o1 -100 go 100
mowHocms2 = ot -100 go 100

setMotorPowers(50, 50);

Bpawame 3nekmpodsuzamens 1 u
3/1eKkmpoosuzamesib 2 N0 4acosoul cmpesike C
mouwjHocmoto 50 %.
setMotorPowers(-50, 50);

Bpawameo snekmpoosueamens 1 u
3/1eKmpo0suzamersib 2 Npomus 4acosou
cmpesiku ¢ MowHocmoto 50 %.
setMotorPowers(0, 0);

Boikntouume snekmpodsuzamesns 1 u
anekmpoosuzamerns 2.
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OnucaHune

DyHKUMA

Mpumep Kopa

3apaTtb 4acTOTY BpalleHuA dNeKTpoaBuraTens
NOCTOAHHOIO TOKa

3apaéT NOCTOAHHYIO YacTOTy BpalleHus
3NeKTpoABuUraTens noctoaHHoro Toka TETRIX,
o6opygnoBaHHOro aHkogepom TETRIX, npv nomoLym
MNWA-perynatopa ckopocTu. lNapameTp yacmoma
spauwjeHus umeet gnanasoH ot 0 go 720 rpagycos
B CceKyHAy (rpap/c). HanpaBneHue BpalyeHmna
3aflaéTtcA 3HaKkoM (+/-) napameTpa yacmoma
8pawjeHus.

setMotorSpeed (anekTponsuratenb No,
YyacToTa BpalleHus);

Tvin QaHHbIX:
3nekmpoosuzamerns N° = Lienoe Yncno
4yacmoma epawjeHus = Lenoe 4mcio

[vanasoH faHHbIX:
anekmpoosuzamerns N = 1 nnu 2
yacmoma epauwjeHus = ot -720 po 720

setMotorSpeed(1, 360);

Bpawame 3nekmpodsuzamesne 1 no 4acosou
cmpersike ¢ nocmoAHHoU Yacmomou 360
epaody/c.

setMotorSpeed(1, -360);

Bpawiame 3nekmpodsuzamesns 1 npomus
yacogoli cmpesiku ¢ NoCMosAaHHOU Yacmomolu
360 2pad/c.

3apaTtb 4acTOTy BpalleHus 3eKTpoaBurarenen
NOCTOAHHOrO TOKa

3apaéT NOCTOAHHYIO YacTOTYy BpalLeHna
OfiHOBPEMEHHO AJ17 060MX KaHanos
3neKTpoaBuraTeniell MOCTOAHHOrO TOKa

TETRIX, o6opynoBaHHoOro sHkogepamu TETRIX,
npu nomowwm NMNJ-perynatopa ckopocTtu.
MapameTpbl kaHanoB kKoHTponnepa PULSE gna
sneKkTpoasuratensa 1 v anekrpoasuratens 2
3a/1aloTCA NpY MOMOLLM OJHOrO onepartopa.
MapameTp yacToTa BpalleHNa NMeeT franasoH
o1 0 go 720 rpapycoB B cekyHay (rpaa/c).
HanpaBneHuve BpalleHUs 3a8aéTca 3HaKoM (+/-)
napameTpa

yacmoma epawjeHus.

setMotorSpeeds(yacTtoTa BpauieHua 1,
YyacToTa BpallyeHus 2);

TN gaHHbIX:
Yacmoma epawjeHus 1 = Lenoe 4yncno
Yacmoma epawjeHus 2 = Lenoe Yncnio

[nana3oH faHHbIX:
yacmoma epawjeHus 1 = o1 -720 po 720
yacmoma epaweHus 2 = ot -720 go 720

setMotorSpeeds(360, 360);

Bpawame 3nekmpodsueamens 1 u
3n1ekmpodsuzamerib 2 N0 4Aaco8ol cmpesike ¢
nocmosAHHoU Yyacmomou 360 2pad/c.
setMotorSpeeds(360, -360);

Bpawame s3nekmpoosueamens 1 u
3/1eKkmpodsuz2amesib 2 NPomMue 4acoeoli
cmpenku ¢ nocmosaHHoU Yacmomou 360
epaody/c.

setMotorSpeeds(360, -180);

Bpawiame 3nekmpodsuzamens 1 u
3/1eKkmpodsuz2amerib 2 Nnpomue 4acoeoli
cmpesnku ¢ nocmosaHHou Yyacmomoti 180
epaody/c.

3apaTb KOHEYHOe NonoXeHne
aneKTpopaBUrartesieil NOCTOAHHONO TOKa

3apa€T NOCTOAHHYIO YaCTOTY BPaLLeHUA, a TakxKe
KOHeYHoe yfiepKrnBaeMoe MookKeHMe Mo CYETUNKY
sHKopepa, npv nomowm MN-perynatopa
CKOPOCTU 1 MONOXKEHNA, OfHOBPEMEHHO ANA
o60oux KaHanoB aneKTpoABUraTeneil NoCTOAHHOIO
ToKa TETRIX, Kaxzabli 13 KOTOpbIX 060pyfoBaH
sHkogepom TETRIX. MapameTpbl KaHanos
koHTponnepa PULSE ana anektpoasuratens 1

1 aneKTpoaBuraTena 2 3aaloTca npy noMoLn
opHoro onepatopa. [lapameTp yacToTa BpaLieHuA
nmeeT AnanasoH ot 0 o 720 rpafycos B CeKyHAYy
(rpap/c). KoHeuHoe nonoxeHne No CYETUNKY
3HKOAEepa NpeacTaBnAeT cobon ANMHHOE Liesioe
YMCNI0 CO 3HAKOM OT -2 147 483 648 oo 2 147 483
647. Paspeluatoian cnocobHOCTb aHKogepa = 1/4
rpagyca Ha OTCYET.

setMotorTargets(yacTtoTa BpaleH1A
1, KOHeuYHoe 3HayeHue 1, yactoTa
BpaLLeH A 2, KOHeYHOE 3HayeHue 2);

Tvn gaHHbIX:

4yacmoma epaujeHus 1 = Lenoe 4ncno
KOHeyYHoe 3HayeHue 1 = ANUHHOoe uenoe
Yacmoma epawjeHus 2 = Lenoe Yncnio
KOHeYyHoe 3HayeHue 2 = ANVIHHOe uenoe

[nanasoH faHHbIX:

yacmoma epawjeHus 1 =01 0 go 720
KOHe4yHoe 3Ha4yeHuel = oT -2147483648
no 2147483647

yacmoma epawjeHus 2 =ot1 0 go 720
KOHe4YHoe 3HavyeHue2 = oT -2147483648
no 2147483647

setMotorTargets(360, 1440, 360, 1440);
Bpawame 3nekmpoosueamerne 1 u
31ekmpodsuzamerib 2 C NOCMOAHHOU
yacmomoli 360 epad/c, noka

3HAayeHUe 3HKOOepPa HA KAax0oM U3
31ekmpodsueamereli He docmueHem 1440.
Kozda anekmpoodsuzamens 0ocmuzHem
3a0dHHO20 KOHEYHO20 NOJIOXeHUSA No
NOKA3aHuAM 3HKoOepd, 3a0epxame
NoJIoXeHue 8 pexxume cepgonpugooa.
setMotorTargets(360, 1440, 180, 2880);
Bpawame s3nekmpoosuzamens 1 ¢
nocmosHHoU yacmomoli 360 epad/c, noka
3Ha4YeHue 3HKoOepa 1 He docmuzHem

1440. Bpawaame 3nekmpodsuzamers 2 ¢
nocmosHHoU yacmomoli 180 2pad/c, noka
3HayeHue 3HkoOepa 2 He docmuzHem 2880.
Kax0eiti u3 0suzamerneli 3adepxxumcs,
Nodo6Ho cepsonpusody, 8 MOM NOIOXeHUU,
Komopoe 6bl/10 y He20 Ha MoMeHmM
00CmuKeHUsA 3HK00epOM 3a0aHHO20
KOHeYH020 3Ha4YeHUs.

MpumeuaHue: Paspewaroujas cnocobHocmb
3HKOoOepa = 1/4 2qpadyca Ha omcuém.
Hanpumep, 1 o6opom snekmpodsuzamerns
paseH 1440 omcuémos 3HkoOepa (1440 / 4
=360).

3apaTb nosoXeHue aneKTpoaBUraTens B
rpapycax

3a/1aéT NOCTOAHHYIO YacTOTy BpalleHus, a

TaK>Ke KOHeYHoe yfiepXXMBaeMoe NMonoxeHne B
rpagycax 3neKTpoABuraTensa NnocToAHHOro TokKa
TETRIX, o6opyaoBaHHoro sHkogepom TETRIX, npu
nomotyu NMA-perynatopa CKOPOCTU U NOSIOKEHUA.
MapameTp Yacmoma epaweHua MeeT AnanasoH
o1 0 go 720 rpapycoB B cekyHay (rpaa/c).
KoHeuHoe nonoxeHre No nokasaHMAM 3HKofepa

B rpaflycax npefcTaBnsaeT coboil AIMHHOE Lenoe
YMCN0 CO 3HAKOM OT -536 870912 0o 536 870911 ¢
paspeLuatoLiert cnocobHOCTbI0 SHKoAepa 1 rpaayc.

setMotorDegree(anektpoasuratens
N°, yacToTa BpalleHus, rpagychbl);

Tvn faHHbIX:

anekmpoodsueamerb N° = uenoe uncno
Yacmoma 8paujeHus = Liesnioe Yncno
rpapycbl = AUHHOE Lenoe

[nanasoH JaHHbIX:
anekmpoosueamernb N =1 vnn 2
yacmoma epawjeHus = ot 0 go 720
2padycel = oT -536870912 fio
536870911

setMotorDegree(1, 180, 360);

Bpawame s3nekmpoosuzamens 1 ¢
nocmosHHoU yacmomoli 180 epad/c,

noka 3Ha4yeHue 3HKooepa 1 8 epadycax

He docmuzHem 360. [pu docmukeHuu
KOHEYHO20 3Ha4YeHUs 3HKoOepad 8 2padycax
3a0epXXame nosioxeHuUe 8 pexxume
cepsonpugooa.

setMotorDegree(2, 90, 180);

Bpawame 3nekmpoosuzamens 2 ¢
nocmosHHoU Yyacmomoti 90 epad/c,

noka 3Ha4yeHue 3HKooepa 2 8 padycax

He docmuzHem 180. [pu docmuxxeHuu
KOHe4YH020 3Ha4YeHUs SHKoOepa 8 2padycax
3a0epamb NOJIOXKeHUe 8 pexume
cepgonpusood.
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OnucaHune

DyHKUMA

Mpumep Kopa

3agaTb NoNoXKeHue dneKTpoaBurarenen B
rpapycax

3a[aéT NOCTOAHHYIO YacTOTy BpalleHus, a

Tak>Ke KOHeYHoe yfiepXXMBaemMoe NnonoxeHune

B rpagycax, npv nomowm NA-perynatopa
CKOPOCTM 1 MOSTOXKEHNSA, AnA 060MX KaHanoB
SneKTpoaBuraTenel NoCTOAHHOIo ToKa

TETRIX, o6opynoBaHHbIx aHKof#epamu TETRIX.
MapameTpbl KaHanoB KoHTponnepa PULSE gna
aneKkTpoasuratena 1 n anekTpoasuratens 2
3aatloTcA NPU NOMOLLY OJHOMO ornepaTopa.
MapameTp YacToTa BpalleHUA NMeeT AranasoH oT
0 po 720 rpapycoB B cekyHAy (rpaa/c). 3apaHHoe
KOHeYHoe MooXeHue No NoKasaHuaM SHKozdepa
B rpajycax npeacraBnaeT cobow AhrHHoe Lenoe
YMCN0 CO 3HAKOM OT -536 870 912 no 536 870911 ¢
pa3speLuatoLieli cnocobHOCTbIO SHKoAepa 1 rpaayc.

setMotorDegrees(uactoTta
BpalyeHua 1, rpagycobl 1, yactoTta
BpaLleHna 2, rpagychl 2);

Tvn gaHHbIX:

yacmoma spawjeHus 1 = uenoe
yncno

2padycel 1 = pAMHHOE Lienoe
Yacmoma epawjeHus 2 = uenoe
uncno

2padycel 2 = pAMHHOE Lienoe

[ranasoH AaHHbIX:

yacmoma epawjeHus 1 =01 0 go 720
2padycel 1 =0T -536870912 o
536870911

yacmoma epawjeHus 2 = o1 0 go 720
2padycel 2 = o1 -536870912 no
536870911

setMotorDegrees(180, 360, 180, 360);
Bpawame snekmpoosueamerne 1 u
37ekmpodsueamens 2 ¢ NOCMOoAHHOU
yacmomoli 180 2pad/c, noka 3Ha4eHue
3HKOOepa 8 2padycax Ha KaXOOM U3
anekmpodsuzamerneli He 0docmuzHem 360.
Kozda anekmpoodsuzamens 0ocmuzHem
3a0dHHO20 KOHEYHO20 NOJIOXKEHUS No
NOKA3aHUAM 3HKoOepa 8 2padycax, 3a0epxams
NoJioxeHue 8 pexxume cepeonpugooa.
setMotorDegrees(360, 720, 90, 360);
Bpawame s3nekmpoosueamens 1 ¢
nocmosHHoU yacmomoli 360 2pad/c,

noka 3Ha4yeHue 3HKoOepa 1 8 epadycax

He docmuzHem 720. Bpawiame
371ekmpodsuzamersib 2 ¢ NOCMOAHHOU
yacmomoli 90 2pad/c, noka 3HaveHue
3HKoOepa 2 8 2padycax He docmuzHem 360.
Kaxowlili uz 0sueameneli 3a0epxumcs, NO006HO
cepsonpusody, 8 MOM NOJIOXKEHUU, KOMopoe
661710 y He20 Ha MOMeHM 00CMUXeHUs
5HK0O0epOM 3a0aHHO20 KOHEYHO20 3HAYEHUH.

3apaTb o6paTHOe HanpaBneHne
aneKTpopaBurarenio

[lenaeT ob6paTHOI CxeMy BpaLleHNA Bnepéa-
Hasaf B KaHase 311eKTpoABWraTens NoCcToAHHOro
ToKa. OyHKUMA NpefHa3HayeHa ana
COrNacoBaHsA MPAMOro 1 06PaTHOro BpaLLeHNs
aneKTpoaBUraTeneil Ha NPOTUBOMOMIOXKHbIX 60Tax
Lwaccy poboToTEXHUYECKOW Mofenn ¢ 6OPTOBbIM
NOBOPOTOM. 3aMeHa 3afiaHHbIX AeNCTBUN
0b6paTHbIMV B OAHOM KaHasne ynpasneHus
3NEeKTPOABUraTENAMU MOXET NOTPeboBaTh

6051ee UHTYUTNBHOIO NPOrPaMMMPOBaHNA
NPOTUBONEXALLMX dNEKTpoaBUraTenei
NMOCTOAHHOrO TOKa, paboTatowmx B nape. MNapameTp
obpamHoe delicmaue co 3HayeHreM 1 = obpaTHoe
nencreue. NMapameTp 06pamHoe deticmaue co
3HayeHnem 0 = OTCYTCTBME 0OPATHOrO AeNCTBUA.
Mo ymonuaHuio yCTaHOB/IEHO OTCYTCTBUE
06paTHOro AeicTBYA.

setMotorinvert(anekTpoasuratenb
Ne, o6paTHOe felcTBUE);

TN gaHHbIX:

anekmpodsuzamerns NO = Lenoe
ymcno

obpamHoe delicmaue = LieNoe YNCo

[nanasoH JaHHbIX:
anekmpoosuzamerns N = 1 nnm 2
obpamHoe delicmsue =0 unu 1

setMotorinvert(1, 1);

3ameHUmMb cxemy HanpaseHus 8paweHus
anekmpoosuzamerns Ne 1 Ha obpamHyio.
setMotorinvert(2, 1);

3ameHuUmMb cxemy HanpassieHuUs 8paweHus
anekmpoodsuzamerns N° 2 Ha obpamHyio.
setMotorinvert(1, 0);

He meHamb cxemy HanpaeieHus 8pawjeHus
anekmpoosuzamerns N 1 Ha obpamHyio.
setMotorinvert(2, 0);

He meHamb cxemy HanpasneHus 8pawjeHus
anekmpoosuzamerns N° 2 Ha obpamHyio.

Mpumeuanwme: 1o ymonyaHuto KOHMposaep
PULSE HacmpoeH Ha omcymcmaue 06pamHo20
Oelicmaus nocsie 8K/I0YeHUS NUMAHUA uiu
cbpoca napamempos.

CunTaTh COCTOAAHMNE 3aHATOCTN
aneKTpopaBurartens

MpoBepseT nNo ¢pnaxky 3aHATOCTV COCTOAHME
3MeKTpoABMraTesia MOCTOAHHOTO TOKa, KOTOPbIN
pabotaeTt B pexume MUI-perynupoBaHus
nonoxeHua. B coctoAHUN 3aHATOCTU
anekTpoaBuratens OyaeTt BO3BpaLLeHO 3HaYeHne
"1", ecnmn OH ABMKETCA K 3afaHHOMY KOHEYHOMY
NosnoXKeHuio (B rpaycax uim B oTcuétax
3HKopepa). Koraa oH AOCTUIHET 3ajaHHOro
KOHEUHOTO MOMOXEHWNA 1 33aA€PXKUTCA B HEM,

B COCTOAHMWM 3aHATOCTM GyAeT BO3BpaLleHo
3HaveHue "0".

readMotorBusy(anekTpoasuratens
No);

Tvn pgaHHbIX:
3nekmpoosueamerns N° = uenoe
yuncno

[nanasoH JaHHbIX:
anekmpoodsueamernv N = 1 vnn 2

Tvin Bo3BpaLlaemMblX faHHbIX:
3HaveHue = uenoe uucno (0 unn 1)

readMotorBusy(1);

BepHyme cocmosHue 3aHamocmu
3nekmpoosueamerns NO1.
readMotorBusy(2);

BepHyme cocmosHue 3aHamocmu
3nekmpodsuzamerns N2.
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OnucaHue DyHKUMA Mpumep Kopga

CynTaTh NOKa3aHUA CYETUMKA SIHKOAEpa readEncoderCount(aHkopep N9); readEncoderCount(1);

CynTbIBaET YNCO OTCYETOB SHKOAEPa. Cyumame mekyuwee NoKazaHue c4émyuka
KoHTtponnep PULSE ncnonb3yeT uncno nmnynbcos, | Tun gaHHbIX: 3HKoOepa 1 (nopm ENC 1).

BblJAHHbIX SHKOAEPOM, ANA ynpasneHua no MUA- 3HKOOep N = Lienioe Ymncno readEncoderCount(2);

anropuTmy 3neKTpoABMraTenemM noCTOAHHOMo ToKa Cyumame mekyuwee nokasaHue cHéMyuKa
TETRIX, noacoeAVHEHHBIM K COOTBETCTBYIOLLUM [nanasoH faHHbIX: 3HKoOepa 2 (nopm ENC 2).

nopTam. KOHTponnep oTCUnTbIBaeT MMMYNbCbl B 3HKOOep N =1 nnun 2

3aJlaHHOM OTpPE3Ke BPEMEHU 11 Ha OCHOBE 3TOro

TOYHO perynnpyeT CKOPOCTb U MONOMXEHME. Tvin BO3BpaLlaemMblX faHHbIX:

Kaxpana 1/4 rpapgyca paBHa ogHOMY MMMYbCY 3HaveHue = [NNHHOE Lienoe

UM oTcUéTY, Nn6o 1 yrnoBon rpagyc paBeH 4
oTcuéTtam 3HKoaepa. CunTas Tekyllee NokasaHne
CYETUMKA, MOXKHO OMNpefennTb NooXKeHne Bana
anekTpogsuratens. Obwme nokasaHmsa cuéTumka
HaxoAATCA B AmManasoHe oT -2 147 483 648 no

2 147 483 647. BpalyeHre No 4acoBOW CTpesike
yBenMumBaeT NokasaHnA CHETUMKA, BpaLleHne
NPOTUB YaCOBOW CTPEJSIKM — YMeHbLUaeT. 3HaueHnA
SHKOLEepa 0OHYNATCA B Cllyyae BKIIIOYEHMA
nuTaHua 1 cbpoca napameTpos.

CynTaTbh NOKasaHNA SHKoAEpa B rpapycax readEncoderDegrees(aHkomep N2); readEncoderDegrees(1);

CYnTbIBAET YNCNO OTCUMTAHHBIX SHKOAEPOM Cyumame mekyuwee nokasaHue 3HKodepa 1 8
rpapycoB. KoHtposnnep PULSE ncnonb3syet Tvin paHHbIX: 2padycax (nopm ENC 1).

4YNCNO UMMYNbCOB, BblAAHHbIX SHKOAEPOM, 3HKOOep N = Lienoe 4ncno readEncoderDegrees(2);

ana ynpasnexua no NUA-anroputmy Cyumame mekyuwjee nokazaHue 3Hkodepa 2 8
aneKTpoaBuraTenem noctoAaHHoro Toka TETRIX, [lnana3oH AaHHbIX: 2padycax (nopm ENC 2).

nofCoeANHEHHBIM K COOTBETCTBYIOLLMM MOPTaM. 3HKOOep N =1 nnun 2

KoHTponnep oTcunTbiBaET MMMNYNbCbl B 3aAaHHOM

OTpe3Ke BPeMeHU 1 Ha OCHOBE 3TOro TOYHO Tvin BO3BpaLlaemMblX faHHbIX:

perynvpyet CKOpoCTb U NONOXEHMNE. DTa GYHKUNA | 3HaYeHUe = BSIMHHOE Lienoe
aHanornyHa GyHKLMM cYéTUmMKa SHKOAEPa, HO
BMeCTO BO3BpaTa Npuban3nTeNbHbIX MOKa3aHuii
CYETUMKa SHKOAepa OHa BO3BpPALLAET NONoXKeHe
Basfia aneKTpofBuratena B rpagycax. O6wume
NnoKasaHuA 3HKoZepa B rpagycax HaxoaaTca

B Anana3oHe oT -536 870 912 no 536 870 911.
BpalueHmne no yacosow cTpesnke yBenmumsaeT
noKasaHusa CYETUMKa, BpaLleHvie NPOTMB YacoBOM
CTPenKn — yMeHbluaeT. 3HaueHnA SHKoAepa
06HYNATCA B Cllyyae BKIIOYEHNA NUTAHUA 1
cbpoca napameTpoB.

OG6GHYNUTb CYETUMK SHKOAEPa resetEncoder(sHkonep N9); resetEncoder(1);
BbI30B 3TOM GYHKLMM NPUBEAET K OOHYNEHNIO O6HyIUMb NOKA3AHUA CHEMYUKA 3HKoOepa 1.
noKasaHui SHKoAepa. Tun JaHHbIX: resetEncoder(2);

SHK0Oep N = Lienoe Yncno O6HynIUMb NOKA3aHUA c4émyuKa 3HKoOepa 2.

[lnanasoH JaHHbIX:
3HKoOep Ne =1 unun 2

OGHYNNTb c4ETUMKMN 06ounx SHKoAepos (1 u 2) resetEncoders(); resetEncoders();
O6HYNUTb NMoKasaHuA cYéTurKa SHKogepa 1 u O6HyIUMb NOKA3AHUA CYEMYUKA 3HKoOepa 1 u
3HKopepa 2. Tun paHHbIX: OTCYTCTBYIOT 3HKOOepa 2.




OnucaHune

DyHKUMA

Mpumep Kopa

CunTaTtb BbIXO4HON CUTHAN AaTunKa ANHUN
CynTbiBaeT UMPPOBOI BIXOAHON CMrHas AaTurKa
NNHWK, NOACOE[NHEHHOTO K NMOPTY A1A AATYMKOB
koHTponnepa PULSE. CuntbiBaemoe 3HaueHune
paBHo 0, ec/iv yNoBNeHO OTpaXKeHne cBeTa
(obHapy»xeHa cBeTnas NOBEPXHOCTb), U 1, ecnn
OTpaXkeHue CBEeTa He yNoBneHo (0bHapyxeHa
TEMHaA NOBEPXHOCTb, HaNpPUMep, MNHUA).

readLineSensor(nopt No);

TN gaHHbIX:
nopm N2 = yenoe 4yncno

[nanasoH faHHbIX:
nopm N@ (cMm. nprMeyaHue B
cocefiHeln KOJoHKe)

Tun Bo3BpaLLaeMblX AaHHbIX:
3HauyeHue = uenoe uncno (0 unn 1)

readLineSensor(2);
Cyumame yugposoe 3HaveHue 0amyuka
JIUHUU Ha nopme D2 0715 yughposbix 0amuyuKos.

MpumevaHune: Jamyuk JUHUU MOXHO
NnodcoedUHUMb K /1lo6oMy Yugpposomy
nopmy D2-D4 unu aHano2oeomy nopmy
AT1-A3, HacmpoeHHOMY Ha npuem yugposeix
CU2Hasos.

CunTaTb NOKa3saHWA yNbTPa3BYKOBOrO AaTunKa
B CAaHTMMeTpax

CunTbiBaeT paccToAHNE B CAaHTUMETPax A0
npeameTa nepeq ynbTpasByKoBbIM AaTYNMKOM.
YacTtoTa gatumka MofynmpyeTca Ha ypoBHe 42

K 'y, @ AManasoH namepeHna coctaBnsaeT ot 3

1o 400 caHTmeTpoB. CYnTbIBaEMOE 3HaYeHne
npeacTaBnseT cobon Lenoe ynco.

readSonicSensorCM(nopt N9);

TN gaHHbIX:
nopm N2 = uenoe 4yncno

[nanasoH JaHHbIX:
nopm Ne (cm. npumeyvaHne B
cocefiHeln KONoHKe)

Tvin BO3BpaLlaemMbiX faHHbIX:
3Ha4yeHue = uenoe yucno (ot 3 Ao
400)

Bo3MOXHbI He6osbLINE OTANYMNA
MVUHVMAZbHbIX Y MaKCMMabHbIX
3HaYeHUN.

readSonicSensorCM(3);

C4yumame paccmosHue 8 cCaHMumempax

00 npedmema nepeo y/1bmpassyKosbIM
0am4uKom, N0OCOeOUHEHHbIM K nopmy D3 0na
Uugposbix 0aMHYUKOB.

Mpumeuanwme: Yiempassykosoli 0amyuk
MOXHO N00CoeOUHUMb K J1I060MY Uugposomy
nopmy D2-D4 unu aHano2oeomy nopmy
AT1-A3, HacmpoeHHOMY Ha npuem Yugposeix
Cu2Hasnos.

CunTaTb NOKa3aHWA yNbTPa3BYKOBOrO AaTunKa
B AloiMmax

CunTtbiBaeT paccTosAHMe B AloiMax Ao npeamera
nepep ynbTpasBykoBbIM aTunKoM. YacToTa
faTymKa moaynupyeTca Ha ypoBHe 42 K I, a
OMana3oH n3mepeHus coctasnaeT ot 2 go 150
atonmoB. CunTbiBaeMoe 3HaueHne npegcTaBnaet
cob6oi1 Luenoe 4uncno.

readSonicSensorIN(nopt N9);

Tvn gaHHbIX:
nopm N = uenoe 4yncnio

[nana3oH JaHHbIX:
nopm N° (cMm. nprMeyaHue B
cocefiHeln KONoHKe)

Tvin Bo3BpaLlaemMbiX faHHbIX:
3Ha4yeHue = uenoe 4ncno (oT 2 Ao
150)

Bo3MOHbI He6OsbLINE OTANYMNA
MWUHMMAZbHbIX 1 MaKCMManbHbIX
3HaYeHuN.

readSonicSensorIN(4);

Cyumame paccmosHue 8 Orolimax 0o
npedmvema nepeo ynbmpazeyKo8biM
0amyuKom, N00COeOUHEHHbIM K nopmy D4 dna
Uughposbix 0aMHYUKOB.

MpumeuaHue: Y1empassykogoli 0amyuk
MOXHO N00CcoeOUHUMb K J1I060MY Uugposomy
nopmy D2-D4 unu aHanozoeomy nopmy A1-A3.

CunTaTb HanpsaXXeHne akKyMynATOPHOMN
6aTapen

CunTbIBaET HaNpAXXeHNe akKyMyNATOPHOM
6atapen TETRIX, nuTatowei KoHTponnep PULSE.
CunTbiBaEMOE 3HauYeHne npeacTaBnAeT cobom
Lenoe unucno.

readBatteryVoltage();
Tvin paHHbIX: OTCyTCTBYIOT

Tun BO3BpallaemMbiX AaHHbIX:
3Ha4yeHue = Uenoe 4yncno

readBatteryVoltage();

Cyumeleaem HanpsaxeHue akKymynamopHou
6amapeu TETRIX, numatoweli KoHmposnep
PULSE.

lpumepel: 3Ha4veHue 918 pasHo 9,18 B.

CyunTaTb COCTOAAHVNE NYCKOBOW KHOMKM
CynTbIBaET COCTOAHME 3€NEHOW NMYCKOBOW KHOMKM
KoHTponnepa PULSE. Bo3spalyeHune 3HaueHns

"1" yKka3biBaeT Ha TO, YTO KHOMKa HaxkaTa.
BosspalleHune 3HauyeHnA "0" ykasbiBaeT Ha TO, 4TO
KHOIMKa He HaaTa.

readStartButton();
Tvin paHHbIx: OTCyTCTBYIOT

Tvn BO3BpaLLaeMbiX AaHHbIX:
3HavyeHue = uenoe yucno (0 unn 1)

readStartButton();

Cqyumame kHonky "Tlyck'. 3HayeHue "1"
03Ha4Yaem, Ymo KHONKa Haxama. 3HayeHue "0"
03Ha4yaem, 4Ymo KHONKA Haxama.
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DyHKUMA

Mpumep Kopa

3apaTb YacToOTy BpalleHUA cepBonprsoja
3apaéT yacToTy BpalleHUA cepBONprBOAa,
NoACoeANHEHHOIO K MOpTam Ans CepBOMNPYIBOAOB
1-6 koHTponnepa PULSE. MapameTp yacmoma
8paweHus cnocobeH NPUHMMaTb 3HaYeHUA 13
anana3oHa ot 0 go 100 %. MapameTp "kaHan
cepBonprBoAa" MOXeT MMeTb Ntoboe 3HaueHne oT
1 po 6. Ecnu He yKasaHo MHOe, YacToTa BpaLleHus
cepBOMnprBOAa NO ymonyaHuio pasHa 100
(makcumanbHas yacToTa). locne Toro, Kak 4yacToTa
BpaLLeHna cepBonpuBOfa yCTaHOBIEHA, OH Bceraa
6yAeT BpaLaTbCA C yCTaHOBNEHHOI YacToToN A0
eé n3meHeHuA. ECnm He MeHATb YacTOTY BpaLleHus,
3Ta GyHKUMA BbI3bIBAETCA TONbKO OAUH pas3, B
Havane nporpammbi.

setServoSpeed(ceponpuBog Ne,
YyacToTa BpalleHus);

Tvin QaHHbIX:
cepgonpugod N = Lienoe Yncno
4yacmoma epawjeHus = Lenoe 4mcio

[vanasoH faHHbIX:
cepgonpugod N°=0oT1 1 o 6
yacmoma epawjeHus = ot 0 go 100

setServoSpeed(1, 25);

YcmaHosume yacmomy spawjeHus no KaHany
cepsonpugoda 1 Ha 25 %.

setServoSpeed(2, 50);

YcmaHosume yacmomy epawjeHus no KaHany
cepsonpugoda 2 Ha 50%.

3apaTtb 4acTOTy BpalleHusA Bcex
cepBOMNpuBOAOB

3afaéT yacToTy BpaLleHnA No BCEM LIECTN KaHanam
CEpPBONPYIBOAOB OAHOBPEMEHHO NOCPEACTBOM
OfHOI KOMaHpbl. Bce wecTb 3HaYeHn YacToTbl
BpaLLEeHMA 3aal0TCA NOCNef0BaTENbHO B
nvana3oHe ot 0 go 100 %. Bce wecTb 3HaYeHuni
MOTyT 6bITb OAUHAKOBBIMY U Pa3HbIMU.

setServoSpeeds(yacTtoTa
BpaLleHnA1, YacToTa BpaLlueHunA2,
YyacToTa BpalleHunA3, yacToTa
BpaLleHna4, yactoTta BpaLleHuss,
YyacToTa BpalleHunab);

Tvn gaHHbIX:
yacmoma epawjeHus 1-yacmoma
8paujeHusA6 = uenoe 4ncio

[nanasoH faHHbIX:
yacmoma epawjeHus 1-4yacmoma
spaujeHusA6 = ot 0 go 100

setServoSpeeds(25, 25, 25, 25, 25, 25);
YcmaHosume yacmomy epaweHus no ecem
wecmu KaHaaam cepgonpusooos Ha 25 %
setServoSpeeds(25, 35, 45, 55, 65, 75);
Yacmoma spaweHus cepsonpugoda 1 =25 %
Yacmoma spaweHus cepgonpusoda 2 = 35 %
Yacmoma spaweHus cepsonpugoda 3 =45 %
Yacmoma spaweHus cepgonpusodd 4 =55 %
Yacmoma spauwjeHus cepgonpugoda 5 = 65 %
Yacmoma spaweHus cepsonpugoda 6 = 75 %

3apaTb NONOXKeHNe cepBONpuBOAa

3apaét yrnoBoe rnosnoXeHne cepBONprBOA3,
nofCoeANHEHHOTO K MopTam AJiA CepBONPUBOAOB
1-6 KoHTponnepa PULSE. MapameTp nosoxeHue
cnocobeH npuHMmaThb ntoboe 3HauveHne ot 0 fo
180 rpagycos. Jlioboe 3HaueHMe, BbIXxoAALLee 3a
npegesnbl 4aHHOIO Anana3oHa, UTHOPUpPYyeTCA.
CepBONpuBObI MOTYT NMETb Pa3Hyo
KOHCTPYKLMIO, MO3TOMY MPW MX SKCnyaTaunm Ha
rpaHviLe grmana3oHa cobnofanite OCTOPOXKHOCTb.
MpucnywmBainTech K 3ByKy paboTbl cepBonprsoaa.
LLlym roBOpuT O TOM, UTO CEpBONPUBOA NPUXaT K
MeXaHNYeCKOMyY OrpaHNUYUTENIO, YTO BJIeYeT PUCK
ero nospexpgeHua. Ecnv 31o npomnsowno, cnegyet
YMEHbLUNTb AMANA30H A0 3HAYEHU YyTb H6orbLue 0
1 4yTb MeHblue 180 Bo usbexaHvie NoBpeXaeHNIA.

setServoPosition(cepsonpusog Ne,
nonoxeHwue);

Tvin faHHbIX:
cepgonpugod N° = Lienoe Yncno
NOJIOXeHuUe = Lenoe Yncno

[nanasoH faHHbIX:
cepgonpusod N°=0T1 1 o 6
nonoxeHue = ot 0 o 180

setServoPosition(1, 90);
YcmaHosume y2noeoe nosoxeHue
cepgonpusoda 1 Ha 90 epadycos.
setServoPosition(2, 130);
YcmaHosume y2roeoe nosoxeHue
cepgonpusoda 2 Ha 130 epadycos.

3apaTb NonoXeHue BCex CepBoONpuBoOJ0B
3apa€éT yrnoBoe MnosioKeHne BCex LWecTu
CepBONPUBOAOB, NMOACOEANHEHHDIX K NOpPTam

ona cepsonpueofoB 1-6 KoHTponnepa PULSE.
MapameTp nonoxkeHne cnocobeH NprHMMaTb
nio6oe 3HayeHme ot 0 go 180 rpagycos. Jllo6oe
3HaueHVe, BbIxoasLLee 3a npeaesnbl JaHHOro
Aunana3oHa, urHopupyetca. Cepsonpusogpl

MOTYT UMETb PasHyto KOHCTPYKLMIO, MO3TOMY

npuv KX 3KCNyaTauun Ha rpaHuLe uanasoHa
cobniofanTe 0OCTOPOXKHOCTb. [prcnyLwmnBaiiTech

K 3BYKYy paboTbl cepsonpusoga. LLlym rosoput o
TOM, UTO CEPBOMPUBOA NPUXKAT K MEXaHNYEeCKOMY
OrpaHuNUnTENIO, YTO BNEYET PUCK ero
nospexaeHus. Ecnu 3to npousowno, cnepyet
YMEHbLUUTb AManasoH [0 3HaueHni 4yTb 6onblue 0
1 4yTb MeHbLue 180 Bo n3bexkaHne NoBpeXXaAeHWiA.

setServoPositions(nonoxeHunel,
NonoXKeHne2, nonoxxeHunes,
nonokeHve4, nonoxeHmes,
NnosioXKeHneb);

Tvn faHHbIX:
nosoxeHue1-nosioxeHue6 = Lenoe
yucno

[ranasoH AaHHbIX:
nonoxeHuel-nonoxeHue6 = ot 0 oo
180

setServoPositions(90, 90, 90, 90, 90, 90);
Ycmarosume y21080e nosioxeHue 8cex wecmu
cepsonpuso008, NOOCOEOUHEHHbIX K NOpMam
0717 cepeonpusodos 1-6 koHmposnnepa PULSE,
Ha 90 epadycos.

setServoPositions(10, 20, 30, 40, 50, 60);
Ycmarosume y21080e nosioxeHue 8cex wecmu
cepsonpuso008, NOOCOEOUHEHHBIX K Nopmam
0717 cepsonpusodos 1-6 koHmponnepa PULSE.
MonoxeHue cepsonpugoda 1 = 10 epadycos
MonoxeHue cepsonpugoda 2 = 20 2padycos
MonoxeHue cepsonpugoda 3 = 30 2padycos
MonoxeHue cepsonpugodad 4 = 40 2padycos
MonoxeHue cepsonpugodad 5 = 50 epadycos
MonoxeHue cepsonpugoda 6 = 60 epadycos




OnucaHue DyHKUMA Mpumep Kopga

CumnTaTb NONOXKEHNEe cepBoONpuBOAa readServoPosition(cepsonpuBog, readServoPosition(1);

CumnTbiBaET COOTBETCTBYIOLLEE CaMO nocnefHen N9); Cyumame coomsemcmaeyioujee camoli

KOMaHze NosnoXKeHne cepBonprBoAa, nocsedHeli KOMaHOe NoJIoXKeHUe

noacoeanHEHHOrO K nopTtam 1-6 ana Tvin QaHHbIX: cepsonpugooa 1.

cepBONpMBOAOB Ha KoHTposnnepe PULSE. cepgonpugod N° = Lienoe Yyncno readServoPosition(2);

Bo3Bpataemoe 3HaueHune coctaBuT 0-180. C4yumame coomsemcmaeyioujee camoui
[ana3oH gaHHbIX: nocsiedHell KOMAaHoOe NosIoKeHuUe
cepsonpugod N° =011 o 6 cepsonpugooa 2.

Tun Bo3BpaLLaeMblX AaHHbIX:
3HauyeHue = uenoe uncno (ot 0 go
180)
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MNamaTka no 6ubnnoteuHbim pyHkuymnam Arduino ansa

KoHTponnepa cepun TETRIX PULSE

Huxe npeficTaBneH ykasatenb Bcex onepatopos GyHKUMI Ha A3bike Arduino B
6ubnroTeke ana poboToTexHNYeckoro KoHTposnnepa TETRIX PULSE.

PulseBegin();

PulseEnd();

setRedLED(HIGH/LOW);

setYellowLED(HIGH/LOW);

setGreenLED(HIGH/LOW);

setMotorPower(anekTpogsuratenb N2, MOLHOCTDb);
setMotorPowers(MoLWHOCTb 1, MOLWHOCTB2);

setMotorSpeed(anektpoasuratenb N2, yacToTa BpalleHus);
setMotorSpeeds(4acToTa BpalleHus 1, yacToTa BpaLleHna?2);
setMotorTarget(anekTpoasuratenb N2, yacToTa BpalLeHNA, KOHeYHOe 3HaYeHNe);

setMotorTargets(4acTtoTa BpaleHnal, KOHeyHoe 3HaueHne1, yacToTa BpaLleHma2,
KOHeYyHoe 3HaueHune2);

setMotorDegree(anektpogsuratens N2, yactoTa BpaLleHus, rpagychbl);
setMotorDegrees(uactoTa BpalyeHuaAl, rpagycbl1, yactoTa BpaleHuA2, rpagycbi2);
setMotorlnvert(anektpogsuratenb N2, obpaTHoe aencTeue);
readMotorBusy(anektpogsuratens No);

readEncoderCount(sHkogep N9);

readEncoderDegrees(aHkopep N9);

resetEncoder(aHkogep N9);

resetEncoders();

readLineSensor(nopt N9);

readSonicSensorCM(nopt N9);

readSonicSensorIN(nopt No);

readBatteryVoltage();

readStartButton();

setServoSpeed(cepsonpusog N2, yacToTa BpalleHus);

setServoSpeeds(yacToTa BpalleHns 1, YacToTa BpaLleHUsA2, YyacToTa BpalleHmas,
yacToTa BpalleHnA4, YacToTa BpalleHna5, YacToTa BpaLleHus6);

setServoPosition(cepsonpueog N2, nonoxeHune);

setServoPositions(nonoxeHue1, NnonoxeHne2, NonoxeHne3, NonoxeHues,
MoONoOXKeHne5, NoNnoXxeHneob);

readServoPosition(cepsonpusog N2);
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