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BBenenue

C nmnosBIEHMEM YacTHOM COOCTBEHHOCTH BO3HHKJIA HEOOXOIMMOCTH
o0Oeperarh €e OT UyXKHX IMOCSATATeNbCTB. J[1s 3TOro M OBLIM TpHUIyMaHbl ABEPH H
3aMKH. B CcoOBpeMEHHOM MHpE KOJOBBIC 3aMKH IIMPOKO IPHUMEHSIOTCS Ha
NPEANPUATHIX, HAIPUMEDP, B MTOMEIISHUSIX C OTPAaHUYCHHBIM JIOCTYIIOM, a TakKKe
Ha pa3JIMYHbIX ceiidax u mkadax.

Ilsnan uccaenoBanus

Mos yBI€4YEHHOCTh COOPKOIl HEOOJIBIINX 3JIEKTPOHHBIX CXEM MPUBEIA MEHS
K JKCJIaHWIO0 M3YyUYWTh ammapaTHyto Iuiargopmy Arduino. MHe HHTEPECHO 3THM
3aHMMAThCS, MO3TOMY Sl PEIIU MOonpoOoBaTh ce0s B CO3JAaHUM YEro-to Oosee
CEPBE3HOTO.

Oo0vexm uccnedosanus — NPOMBIIUIEHHBIE KOJOBBIE 3aMKHU.

Ilpeomem uccnedoeanus — NPUHIUIBI paOOTHI MPOMBIIIJIEHHOTO KOJIOBOTO
3aMKa.

Henv pabomowr: Co3znanve (yHKIMOHAIBHOTO aHAjIora MPOMBIIUICHHOTO
KOJIOBOTO 3aMKa C WCITOJIb30BAaHWEM  allllapaTHO-MPOTPAMMHOHN TIaT(HOPMBI
Arduino.

3aoauu:

N3yuuTh TpUHIUIIBI paOOTHI KOJOBBIX 3aMKOB.
W3yuuTh KOHIIEIHMIO TporpaMmmupoBanus Ha Arduino.
Cosznate paboumii MakeT yCTpONCTBA aHAJIOTa TPOMBIIIIEHHOTO KOJIOBOTO
3aMKa.
CrenaTh BBIBOJEIL.
Memoowbt uccnedosanus:
v\ aHaIU3 U CUHTE3;
v' 0060011eHHE;
v’ DKCIEPUMEHT;
v’ MOJEeINpOBaHHUE.



1. UcTopusi co31aHMA KOJOBbIX 3AMKOB

3aMKu 1Sl BXOJIHBIX IBEpEN U COOTBETCTBEHHO KJIIOYM K 3aMKaM IOSBHIIACH
y paHHUX LMBWIM3AIMH, O YeM MOXKHO NpOYuTaTh B JpeBHUX MHUbax. EcTh
YIIOMUHAHHS O IBEPHBIX 3aMKax Aaxe B Betxom 3aBere.

Co BpeMeHU OpEBHUX PUMIJISIH, TPEKOB, ETUIITSH U KUTANIEB 10 HAIUUX JHEN
JOIUIA BUCSAYME 3aMKh. lIpeamosiaraercs, 4To OHHM BIIEPBBIE HCIOJIB30BAIUCH B
KAaueCcTBE JOPOKHBIX 3aMKOB, YTOOBI OTpa)kJACHHsS TOBAapa HA JPEBHUX TOPTOBBIX
Joporax OT HamaJAeHul pa300iHUKOB. OHU MPOU3BOAMINCH BCIYECKUX Pa3MEPOB,
OT CaMbIX MaJICHBKUX /10 TPOMAJIHbIX, U B (pOpME BCEBO3MOKHBIX T€OMETPHUECKUX
buryp, *KUBOTHBIX, pblO, ONTUI. OTBOPUTH BHUCSYHI 3aMOK MOXHO OBLUIO TpH
UCIIOJb30BAaHUM  KJIFOUEHM,  KAaKOBbIE  IOBOPAYMBAIUCh,  BBHUHYUBAJIUCH,
BBITSITUBAJIUCh M HaxuManuch. [l rapaHTuu 0Oosee HaIeKHOM  3alUThI
UCIOJb30BAINCh 3aMKU C NIPUMEHEHHEM OYKB — KOJIOBBIE 3aMKH, OTKPBITH
KOTOPbIE, MOKHO OBLIO, JIMIIIb Ha)KaB Ha ONpeIeJICHHbIE OYKBBI WIIH LIU(PHI.

N3o0peTarensamMu NepBhIX "CEKPETHBIX' 3aMKOB SIBISIIOTCA MacTepa BOCTOKA.
Takue 3aMKku 00s1a1aIM ONMPEAEICHHBIM KOJMYECTBOM KOJIEL, BBICTPOUB KOTOPHIE
0COOBIM 00pa30M MOXXHO OBUIO OTKPHITH 3aMOK. HabOopHbie 3aMku oOJananu
HOXO0KUM MPUHIUIIOM paboThl. OTKPBITh TAKUE 3aMKU MOKHO OBbLIO, TOJBKO 3Has
OIIpe/IeNIEHHOE CI0BO WK Habop udp. OANH U3 TaKuX 3aMKOB «DBpUKay 3arupal
ceiidp xasznaueiictBa CIHIA. Ywucno mudp u OykB Ha HEM J1aBaJl0 BO3MO>KHOCTh
Habopa 1 073 741 824 xomOuHanuii. [loa3TOMy, OTKPBITH €r0 OBLIO HE PEAIHHO.

3amMok ¢ TymOJiepHBIMH IITHUPTaAMU U300penu otel U cbiH Eitic. B 1848
rony Jluwyc  Einc-crapmmii, ypoxeHen — Mwupantona, KOHHEKTHKYT,
3aMHTEPECOBAJICS OAHKOBCKMMH 3aMKaMH U aJalTUPOBAJl €rMIETCKUN MEXaHU3M
TyMOJIEpHBIX IITU(PTOB K COBPEMEHHBIM YCIOBUSAM. B nepBbIX Moaemnsax TyMOiIepsl
ObUIM BCTPOEHBI B KOPIIYC 3aMKa, KOTOPBIM OTKpPBIBAJICS KPYIJIbIM HAape3HBIM
kirouoM. Jlunyce Eiinc-mmaammi co3nan MUIMHAPUYECKU TYMOJIEpHBIA MTUDT
HEOOJIBIIMX PAa3MEPOB M HECKOJIbKO THUIIOB KIIIOUEW, CHayada IUIOCKHX, IO3%Ke
puGIeHBIX, YCTYNUBIIMX MECTO MapalueHTPUUECKUM, KOTOPbIE HCHOJB3YIOTCS U
HbiHe. Cellyac BO MHOTMX CTpaHAaX MHpa NPOU3BOAAT 3aMKH C TYMOJIEpHBIMU
mTU(PTaMU OJIMHAKOBBIX Pa3MEpPOB U KOHCTPYKIIMA.

bputanenr Pobept bappon B 1778 romy BHec OOJBINONW BKJIAI B Pa3BUTHE
KOHCTPYKIMU 3aMKOB. OH IOHMMaJI, YTO 3aILUTHBIE BBIEMKHA HEHAJEKHBI, U 3AMKH,
CO3/IaHHbIE T10 TAKOMY MPUHLUIY, HE OOECHEeUMBaIOT MOJHOIECHHON 3allUTHI.
Bappon co3nan 3aMok ¢ JByMsI OTKHAHBIMH TyMOJepaMu, KOTOpbIE€ J1€HCTBOBAIN
corjgacoBaHHO. YToObI OTOJBHHYTH SI3bIYOK 3aMKa, 00a TymOiepa HY»KHO ObLIO
MOJHATH Ha CTporo ompenaesieHHyw BwicoTy. Illects net cmyctst [xo3ed bpama,



n3o0peraresip U3 romenpa, 3alaTeHTOBAJl CBOM 3HAMEHUTBIM 3aMOK, KOTOPBIU
TeTeph HOCHUT €ro Ms. B TEXHUYECKOM OTHOIICHHH OH CHITPall OOJBIIYIO0 POJIb B
Pa3BUTHUH 3aMKOB, XOTSI KOMMEPUYECKHUM YCIIEXOM OH HE Mojb3oBaics. Cunraercs,
YTO 3TO IMEPBBIA 3aMOK C HAKOHEUHHKOM WM LUJIUHIAPOM U KOPOTKUM KIIFOUOM,
KOTOPBIM HEMOCPEACTBEHHO HE Kacalics SA3bIUKa 3aMKa, a OTIHPAJ €ro, MPUBOJIS B
JIBWKEHUE BCIIOMOTaTeIbHbIE JeTand. MexaHu3M 3aMKa COCTOsJ U3 Habopa
CKOJIB3SIIIIUX TUIACTUHOK, KOTOpPbIE TMPH MOBOPOTE KIKOYAa BCTaBalud B
ONPEAEICHHOE MOJIOKEHUE U CIIBUTAIU S3BIYOK.

B wucropun 3amkoB UY.Yab0 wu3BecTeH Kak HW300peTaTeNib JETEKTOPHOTO
3aMKa ¥ pblYa’HbIX 3aMKOB BBICOKOT'O KaY€CTBA U MOBBIIIEHHOM 3aIIUTHI, KOTOPHIE
UCTIOJIb3YIOTCS BOT yike 140 mer.

CrpaBelsTMBOCTH pajd CTOUT OTMETHTh, YTO TMEpBBIA 00paselr KOJIOBOTO
3aMKa ObLI co3/1aH HaMHOTro paHbie — B X VI Beke. Ero aBropom 0w [>keposiamo
Kapnano, cein apyra Jleonapno /la Buaun.

2. KomoBblii 3aMOK

Koooebtii 3amok - 3aMOK, T OTKPBITUSI KOTOPOTO HEOOXOJIMMO BBECTU C
KJIaBUATYPbI, BBICTABUTH OMNPEACIEHHBIM O00pa30M Ha CHEUUATBHBIX WIMHAPAX
WM HUHBIM OOpa3oM YKaszaTh KOJIOBYIO IOCJIEIOBATEIbHOCTh, KOTOPYIO 3HAET
TOJILKO Blajenen. B menom, moboi 3aMOK TpeaHa3HaueH il MpeAoTBpaIlCHUs
JIOCTyIIa B TOMEIICHHE MMOCTOPOHHUX JIHUIl, WJIM HA00OpPOT, OrpaHUYCHHUS BBIXOJ1a
u3 nomemieHus. KosioBeie 3aMKH 00J1a7a10T HEKOTOPBIMU O0CHOUHCHBAMU TICPE]T
OOBIYHBIMU 3aMKaMH. BO-TIepBBIX, OTCYTCTBYET KJIFOY, KOTOPBIM MOXKHO MOTEPSATH
WIN KOTOPBIM MOTYT YKpacTh. BO-BTOPBIX, KOJ MOXHO OBICTPO TOMEHSThH. B-
TPEThUX, KOJ MOKHO TepeAaTh APYroMmy JHILy, HE TOTEpSB JOCTYIl CaMOMY.
[ToMrMO TIpEUMYIIECTB €CTh UMEIOTCA U Hedocmamku. Bo-niepBbIX, KOJ MOXKHO
3a0bITh. ETO MOXHO 3amucaTh, HO MPU ITOM MOHUKAETCS KOHPUIAECHIIUATBHOCTD.
Bo-BTOpBIX, NMpH BBOJIE KOA MOTYT MOJACMOTpeTh. IloaTOMY mpu BBOJIE€ HY>KHO
COXPaHATh CKPBITHOCTh. B-TpeThbuX, B HEKOTOPBHIX CHUTyallUsIX B KauyeCTBE KoJa
YKa3bIBAIOT JAaThl POXKACHUS WA OOIIEH3BECTHBIE YHCIA. DTO 3HAYUTEIIHHO
MOHIKAET HAJIC)KHOCTh KOJa.

Ocnoenvle paznosuOHoOCmU KOOOBBIX 3AMKO8:

v' MexaHu4yecKue
v' DIeKTPOHHBIE
v KoMOUHHPOBaHHBIE



3. DJIeKTPOHHBII 3aMOK

DneKmpoHHbLil 3aMOK - DIEKTPOHHOE YCTPOWCTBO, B KOTOPOM KOAOBAs
KOMOHMHAIIMS XPAaHUTCS B MaMSTH 3JICKTPOHHOrO OJIOKa M BBOJIUTCS OOBIYHO C
Pa3IMYHBIX JATYUKOB. ITO MOT'YT OBITh KJIABHATYPbI, CKAHEPHI OTIIEYAaTKOB MaJIbLIA,
CUCTEMBbI JUCTAHIMOHHOI'O YIPABJIEHUS, CUYWTHIBATEIM MArHUTHBIX Kapr,
«1OMO(OHHBIX» KIIIOUEH, INTPUX-KOJIOB U T.II.

B KaueCTBe UCHONIHUM EeNIbHbIX MEXAHUZMOE UCITIOJIB3YFOTCS
ANEKTPOMEXAHUYECKHE U DJIEKTPOMAarHUTHBIE  3alMpAOIME  yCTPOMCTBA.
Hanpumep, 3neKTpOMarHuTHBIE MIEKOJIIbI, IITUHTAIETHI U T.I1.

3amku maxkozo muna 00v1uHo cocmoam u3 4 0CHOBHbIX Yacmei:

1. 3anmparommii MexaHu3M. YToObl OH OTKpBIBAJCA M 3aKpbIBAJICA,
HE0OXOJAMMO MOJATh HAa HETO JIEKTPUYECKHI TOK, @ UMEHHO KpPaTKOBPEMEHHBIN
umnyisc. [lpu cooTBeTCTBUM BBEAEHHOTO JIMOO HANPaBICHHOIO KOJA MPaBUIIbHOM
KOMOMHALIUU 3aMOK OTKPOETCS.

2. CunteiBaromiee ycTpoilcTBo. C €ro nmoMmoIp0 yCTPOHCTBO NMPUHHUMAET
3HAYEHHUS (CUMTHIBAECT KOJI) U HAIPABJISIET B OJIOK yIPABIICHHUS.

3. OcHoBHOI 050K ympaBieHus. B HeMm ocyliecTBisieTcs NpOBEpKa
BBEJICHHOI'O0 KOJla Ha COOTBETCTBUE NpPaBWIbHOM KOoMOMHauuu. Ecin BBeIeHHBIN
Ha0op 1U(p COOTBETCTBYET 3aJaHHOM KOMOMHAIIUM — JBEPb OTKPOETCS, B
0OpaTHOM Cllyyae — OCTaHETCS 3aKPbITOM.

4. VcTouHUK NMUTaHUs, KOTOPBIN OyzaeT oOecreunBaTh MOCTOSHHYIO paboTy
YCTPOMCTBA. 3aMOK MOXET MUTAThCA OT CETH, HO €CTh BapUaHTBI C PE3EPBHBIM
UCTOYHUKOM NHTaHUA. OHU MO3BOJISIIOT YCTPOWCTBY pabOTaTh HE3aBUCHUMO OT
HaJIU4Ms WIM OTCYTCTBHSI AJIEKTPOIHEPTUH B O0IIEH CeTH. DTO JAaeT BO3MOKHOCTh
MOJIb30BATHCS 3aMKOM HEKOTOPOE BPEMSI TIOCII€ OTKIIOUYEHUS IIEKTPOIHEPTUU.

4. Arduino

Arduin0o — ToproBas Mapka amnmapaTHO-IPOTPAMMHBIX CPEICTB IS
MOCTPOCHHSI TPOCTHIX CHCTEM aBTOMATHKH M POOOTOTEXHUKH, OPUECHTHPOBAHHAS
Ha HEMpOo(eCCHOHATBHBIX MOJIb30BaTEICH. DTO MOKET HCIOIB30BaThCSA KakK s
CO3IaHUS aBTOHOMHBIX OOBEKTOB aBTOMATHKHM, TaK M JUIS MOJKIIOYEHHS K
IPOrPaMMHOMY OOECIIEYEHHIO Ha KOMITBIOTEPE Yepe3 CTaHAapTHHIC MPOBOIHBIE U
O6ecrpoBOHBIC HHTEP(EHCHI.

4.1. AnnmapaTtHasi 4acTh



[Ton ToproBoii wmapkoii Arduino BBITyCKAaeTCS HECKOJIBKO IUIAT C
MUKPOKOHTPOJIIIEPOM. BONBIIMHCTBO IJIAT CHA0KEHBI MUHUMAJIEHO HEOOXOIMMBIM
HAa0OpOM OOBSI3KM 11 HOPMAJIBHOM pabOThl MHKPOKOHTpoOJIIepa (CTabuau3aTop
NUTaHWS, KBapILEBBI pe30HATOP, LEMOYKH cOpoca u T. 1.). Taxke, BBIMTYCKAIOTCS
CHeIMAbHBIC TJIaThl pacIIMpeHus (Tak Ha3bIBaeMble «IIWIAb»). OHU CO3AaHbBI
I ynoocTBa padoTsl ¢ Arduino.

Hexomopbuie mooenu MUKpoKOHmMpPOJINEPHBIX NAAM:

Arduino Leonardo Arduino Mega 2560 Arduino LilyPad

Arduino Mega ADK Arduino Fio

< g

g~

Arduino BT Arduino Nano

B konnenmmu Arduin0 He MpexycMOTPEH KOPITYCHBIM MM MOHTaXHBIH
KOHCTPYKTUB. ABTOp MPOEKTa CaMOCTOSITEIbHO BBIOMPAET CHOCOO0 YCTaHOBKHU
KOHCTPYKIIMM M €ro MEXaHW4YecKoM 3ammTbl. CTOpOHHME NPOU3BOAMTENN
BBIIIYCKAIOT ~ pa3iW4yHble HA0OpPhl pPOOOTOTEXHUKHM UM  DJIEKTPOMEXAHUKHU,
OpPHEHTHPOBaHHbIC Ha paboTy coBmecTHO ¢  Arduino. Takxke, BbITycKaeTcs
OOJBIIION ACCOPTUMEHT BCEBO3MOKHBIX JATUUKOB W MOJYJIEH B TOW WM WHOMN
CTENIEHU COBMECTUMBIX C ApIyuHO. AmnmapaTHas 4acTh MpPEACTaBIseT coOou
Ha0Op CMOHTHUPOBAHHBIX MEYATHBIX IJ1AT, IPOJAIOIIUXCS KaK OPUIMATBbHBIMU, TaK
Y CTOPOHHUMU MPOU3BOJIUTEISIMU.

Mukpokonmpoanniep

B MukpokonTpoiepax Arduino yxe ¥MeeTcsl MpeaBapUTEIbHO MPOITUTHIMI
3arpy3uvk. C ero moMouipl0 MOKHO OCYLIECTBUTBH 3arpy3Ky IMpOIIWBKH B IUIATY
0€3 HCIIOJIb30BAHUS CHEIHAIBHBIX MPOTrPaAMMATOPOB. 3arpy3dvK COEAMHSIETCS C
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KoMIbloTepoM yepe3 unrepdeiic USB (ecnu oH ecTh Ha 1uiate) WM ¢ MOMOUIBIO
otnensHOTO Iepexoaanka UART-USB.

B knaccuueckoil nuHelke ycTpoicTB Arduino B OCHOBHOM NPUMEHSIOTCS
MUKpOKOHTpoJuiepbl Atmel AVR. Tunuynbie npoiiecCopHbIe MIIATHI:
« ATmega2560 (16 My, 256k Flash, 8k RAM, 54 nopTa, n3 Hux o 15 ¢ WM 1 16 ALM). MnaTtel «Megax.

« ATmega32U4 (16 My, 32k Flash, 2,5k RAM, 20 nopTos, 3 Hux go 7 ¢ LUKMM 1 12 ALN). Mnatel «Leonardos, «Micros, «Yuns 1 ap.
» ATmega328 (16 My, 32k Flash, 2k RAM, 14 nopTos, n3 HUX 1o 6 ¢ UMM 1 8 ALIM). MnaTel «Unos», «Mini», «Nano», «Pro» u gp.

IHepugepus

[TopThl BBOA-BBIBOJIAa MUKPOKOHTPOJUIEPOB O()OPMIICHBI B BHJIE IITHIPEBBIX
KOHTakTOB. IIutanue npousBoautcs ot S B mwim 3,3 B, B 3aBUCHMOCTH OT MOJIENIH
maTel. COOTBETCTBEHHO MOPTHI UMEIOT TAKOM JK€ pa3Max JOMYCTUMBIX BXOTHBIX U
BBIXOJIHBIX ~ HANpPsDKCHWH. Y  TUIAT HWMEIOTCS  HEKOTOpPhIE — CTCIHATbHBIC
BO3MOXHOCTH mopToB, Hampumep WM (mmpoTHO-UMITYIbCHAS MOIYJISIINA),
ANIT (anamoroBo-1udpoBoil mpeoOpa3zoBaTeab) W pazInyHbie HHTEPPEICHL.
KonuyecTBO ¥ BO3MOXXHOCTH MOPTOB BBOJA-BBIBOJIA OMPENEISIOTCS MOJIETBIO
TIaThI.

Iamame

B Arduin0 umeeTcss W HUCHOJB3YETCS HECKOJIBKO THIIOB MaMSTH. DTO
cratnueckoe O3V, dbmum-namars 1 EEPROM (sHeproneszaBucumasi namsth). B
NIEPBOM THUIIE MAMSITH XPAHITCS MEPEMEHHBIC, BOSHUKIIINE MPU BBIIOJIHEHUH KOJIA.
[Tocne oTkmtoueHus iaTel (MUTaHus) Besl HHGOpMAIIUsS B HEM TepsieTcs. Bropoi
TUIl MMAMSATH XpaHUT HamucaHHble ckeTud. [locnmemunii — EEPROM — moxHO
UCIIOJIb30BaTh JJIA COXpaHEeHUs] MHPOpMAIMKM HA JITUTENbHOE BpeMs. [laHHbie u
3HAYCHHUS, 3aMMCAHHBIC B TAKYHO MAMSTh, COXPAHSIOTCS HE3aBUCHMO OT TUTAHUS
TIJIaTHI.

4.2. KoHnenmusi NporpaMMHAPOBaHHUS

[TporpammupoBanne Arduino mpousBoautcst Ha si3bike C++ ¢ HEKOTOPBIMU
OCOOEHHOCTSIMH, a WMEHHO Ha YIPOIIEHHON BEpPCHM JTOTO s3bika. Tak ke
CYIIECTBYET MHOXKECTBO OMOIMOTEK, (DYHKIIMH, KJIACCOB M T.II., YTO 3HAYUTEIHLHO
oOseryaet paboTy.

JIJis TojydeHus: BO3MOXKHOCTH MporpamMmupoBanus Arduin0 HeoOXoaumo
YCTAHOBHThH HA KOMITBIOTEP HHTEIPUPOBAHHYIO Cpey pa3padotku «Arduino IDEy.
Omna mMoxeT paboTtaTh B oneparnronHbix cucremax Windows, Mac OS u Linux. 9to
MO3BOJIAET 3amporpaMMmupoBaTth miaty no USB 6e3 cnenunansHoro obopynoBaHust
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Uil mporpamMMupoBaHus.  J[ms  BO3MOXXHOCTH — B3aMMOJICUCTBHS  CPEIbI
nporpaMMupoBanus ¢ miatoid Arduin0 HEoOXOIMMO YCTAaHOBUTH Ha KOMIIBIOTED
criennasibHbie USB-npaiiBepsl.

OcHoBHasi KHOIIKa (ClieBa BBEPXY) — «3arpy3ka», Kak IMOHSATHO IO
@ sketch_mar09a | Arduino 1.6.8 - m] X HAa3BaAHHUIO — 3arpy}ICaCT KO,H Ha HHaTy ArdUino,

File Edit Sketch Tools Help

npeaBapuTeNbHO  MpeoOpa3oBaB  €ro B

sketch_marosa ucnosHuTeNnbHbIM  KOA. Ilepen Tem, Kkak
void setup() { A
| // put wvour setup code here, to run once: 3arpy3I/ITB KOI[ B HHaTy, HporpaMMa HpOBepHeT
}

QIrOpUTM  Ha  Hamuuue omubok. Ecinm

void loopi) |
// put wvour main code here, to run repeatedly:

AOITYIICHBI OHIH6KI/I, OHH BBICBCUHMBAIOTCIA B
CHGHH&HLHOﬁ o0iacTu BHH3Y, 4 TAKXKC B CaMOM

]

aNTOPUTME LBETOM BBIICISIETCS CTPOKA, B
~ KOTOpoi ObuIa jgomyiieHa omubka. B atoit ke

o0JacTH TpH 3arpy3ke KoJa BbICBEUMBAETCS
JAHHBIE O 3arpy3ke: YCHENIHO JM IIpoIlIa
T 3ArpYy3Ka, 00beM MaMSATH 3aHMMAaEeMbIid KOJOM H

PsigoMm ¢ KHONIKOM «3arpy3ka» MMEETCSl KHOMKa «IpoBepkay». OHa MpOCTo
MPOBEPSET MPABIWIBHOCTh HAITMUCAHUS KOJa, HE 3arpy>kasi KO/l B ILJIaTy.

Knonka «vmoHMTOp mopTa» (clipaBa BBEPXY) OTKPHIBAET OKHO
nociiefioBareapHoro uHTepderica s cesazu ¢ Arduino. C ero momMomeo MOYKHO
MPOCMATPUBATh 3HAYEHUSI PA3IMYHBIX TIEPEMEHHBIX BO BpeMsi pabOTHI IIAThI, YTO
MMOMOXET HaWTH HEUCNPABHOCTh B mpoekTe. OCHOBHASI YaCcTh OKHA MPUIIOKEHUS
3aHUMAET 00JacTh 71l HATMCAHUs KOJa.

daiisbl ¢ KOJOM COXPaHSIOTCS B popmare «.iIN0» U MOTYT XPaHUTHCS TOJIBKO
B nankax. [Ipu coxpanenuu ¢aiija oH aBTOMaTHYECKU CO3/IA€T MAaIKy, B KOTOPOil
Y HaxOJUTCHI.

4.3.Hanucanue Koaa
OcHogHble npasuna HARUCAHUA KOOA:
[Tocne kaxmoi HHCTPYKIIMH HEOOXOIUMO CTaBUTh TOUKY C 3aIATOH (;)
[Tepen oObsiBneHUEM (GYHKIMM HYKHO yKa3aTh THI JaHHBIX, BO3BpAIlaeMbIi
dynkuuen nmm void ecnu QyHKIMS HE BO3BpAlllaeT 3HAaUCHHE.
[lepen oOBsIBICHHEM MTEPEMEHHON YKA3bIBACTCS €€ THII.



KomMmenTtapun o6o3navatorcsi: // Crpounsnii u /* Omounblii */. Oto He
IPOTPaMMHBIH KOJI, a MOSICHEHUs, TOMOTAIOUINE MOHATh, YTO MPOUCXOIUT B
KOJIe.

Tunwt oannwvix

0 Twun void 3agaeTca npu obbABNeHnn OYHKLNK, KOTopasa He
BO3BpallaeT 3HaYeHusA
IASCII cumeon, Hanpumep, 'A'. Char xpaHuT nHdopMmaymio o
char 1 banT Kode, To ecTb umcno 66 - a1o 'B'.
Tun xpaHuT 3HayeHnAa ot -128 go 127

ASCII cumBon, 3anucaHHbIi B BUOE Yyncna
n3 mHTepeana 0 - 255

void

unsigned char| 1 6ant

byte | 1 6ant Yucno 3 nHtepeana 0 - 255
int 2 bamta (Yumcno ot -32 768 no 32 767
unsigned int 2 banTta |[Ywucno u3 mHtepeana 0 - 65535
word 2 banita Ywmcno n3 ndtepeana 0 - 65535
long 4 bamTta Hucno ot -2 147 483 648 no 2 147 483 647
unsigned long| 4 banta Yucno us uHtepeana 0 - 4 294 967 295
float 4 barita |dwmcno u3 uHTepeana -3.4028235 E+38 go 3.4028235 E+38
double 4 banta |B Arduino kak float

Tabnuya cMMBONOB, HANpUMep,
char Str1[15];
string char Str2[8] = {a', 'r, 'd', 'u’, ', 'n', 'o'};
char Str3[8] ={a', 'r, 'd', 'u', 'I', 'n", 'o’, "}
char Str4[]="arduino";
Knacc String no3BonaeT BbINOMHATL onepauvmn Hag
TEKCTOBbIMM ObbeKkTammn.
Maccue nwboro Tuna, Hanpumep,
array int tab[10];
char text[8]="arduino",

String

4.3.1. ®yHkuus

@ynukyusn — HparMeHT NPOrPaMMHOTO KOJIa, B KOTOPOM BBITIOJTHSIOTCS ICUCTBHUS.
B nmo60oit ipommBke ArduinO H0mKHBI OBITE 2 00s3aTeNIbHBIC PYHKIIUU — «Setup
u «loop».

setup()

BrimonasieTcss B Havaiie, Bcero 1 pas, mpH Mmojade MUTaHUS HA TUIATy WA
mocie ee  mepesarpy3kd. Jrta GyHKUUS TpeaHa3HadeHa I BBIMOJHEHUS
OJTHOKpaTHbIX omepanuii. OOBIYHO B ATON (YHKIIMKM HACTPAUBAIOTCS PEXKHMBI
KOHTAKTOB IJIAThl (BXOJ/BBIXOJ), OTKPBIBAIOT HEOOXOIAMMBIE MPOTOKOJBI CBSI3H,
HACTPamBaIOT TIOJKIIOUYCHHbIE OWOJMOTEKH, YCTAHABIMBAIOT COCAWMHEHUS C
JOTIOJTHUTEIBHBIMA MOAYJsIMH. Jlaxke ecii B KoJie He TpeOyeTcs HHUYero u3
MepEeUYUCIEeHHOro, (QYHKIMS BCE paBHO JOMKHA OBbITh O0OBsiBIeHA. Bort
CTaHAAPTHBIN TIPUMEp dTOU (PYHKITHH:
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Serial .begin(960@); .
pinMode(9, INPUT);

loop()

Boimonnsiercss  cpasy mnocie ¢ynkuun setup(). Loop B mepeBoge ¢
AHTTUIICKOTO 03HAYAET «IETJsH». DTO O3HAYAET, YTO (PYHKIIMS 3alUKIIEHA, TO €CTh
KOMaHAbl BHYTpH Hee OyayT TOCTOSHHO  MOBTOpAThCs.  Hampumep,
MUKpPOKOHTpoJuiep ATmega328, KOTOpbIA YCTAHOBJIEH B OOJIBIIMHCTBE ILIAT
Arduino, 6yaer BeIIOJHATE GyHKIHIO loop okosio 10 000 pa3 B cekyHay (eciu He
UCIIOJIb3YIOTCS 3aJIEP’KKU U CJIOKHBIE BbIYMCIECHHs ). Kak TOIbKO B 3TOM PyHKIIUU
3aBEPUIMTCS BBIIIOJIHEHUE TOCIEAHEN CTPOKH, IporpaMma BO3BpaIlaeTCs K epBOH
KoMaHie (QYHKIUU, U BCE TOBTOPSIETCSL.

volid loop() {

g Write (13, HIGH):
{1o0a);
talWrite (13, LOW):
delay (1000} »

3nech MpuUBEJEH MPUMEP MPOrpamMmbl, KOTopas OyAeT MUTaTh JIAMIIOUKOH,
ITOJCOEIMHEHHOM K 13 KOHTaKTy Ha muiare ApayrHO.

VYcoBHBIE ONEpaTop - 3TO KOHCTPYKIUSA, OOECIEUMBAIOIIAs BBITOJIHEHHS
(dparmeHTa K0o/1a MPU yCIOBUH UCTHHHOCTH HEKOTOPOTO JIOTHYECKOTO BHIPAKEHUSI.
Kouctpykuus if ... else ucmoms3yercss B Tex cilydasx, KOTrJaa MpU COOJIIOACHHUH
yCIIOBUSI HEOOXOJMMO BBINOJHUTH OJHY YacTh KOJAa, a B OOpaTHOM cliyyae —
apyryio. MoxHo oboitrch U 0e3 0i1oka else, eciii B 3TOM HET HEOOXOIUMOCTH.
Jis paOoTbl MOKHO HCIIOJIB30BAaTh CIENYIOIIME CpaBHEHHs: == (paBHO), <
(mensbie), >(0oublie), <= (MEHbLIE WIH PaBHO), >= (0OJbIIEe UK PaBHO), != (He
pPaBHO).

if (ycnoeue) { /*xkom*/ )
else { /*kom*/ }
4.3.2. llukna

[uki - ynpasisromas KOHCTPYKLHMS, PEIHA3HAYEHHAS 11 MHOTOKPAaTHOTO
BBITIOJIHEHHSI OJHOTO W TOTO XK€ Habopa WHCTpyKnui. Vcronp3oBaHUE ITUKIIOB
MO3BOJISIET BBINOJHATh KOJ 33JaHHOE KOJIMYECTBO pa3 WM IOBTOPSTH €ro 10
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MOMEHTa, IOKa OMNpPEJEJICHHOE ycloBHE HE W3MEHUTCA. CTOUT OTMETUTh, UTO
¢ynk1us loop()Takke BHI3BIBACTCS B OECKOHEYHOM ITHKJIE.

Omneparop WHILE Beimonnsiercss 1o tex mop, noka He OyAeT coOJII0IEHO
OTIpe/IeTICHHOE YCIIOBUE, WU B TO BPEMsI, ITOKa YCJIOBHE BBITIOTHSICTCS.

|— Ycnoawe

while {n'upa:lmun'n}
WHCTDYKLMA

l Teno while ¥ oaHOR HHCTRYKLMHA

| Ycnoawe

. — e,
while (Bsipaserde) {
HHC‘I’D'I"II.IHH:'L
MHCTPYKLHA; Teno while #3 HECKDNBKWX HHCTPYKLHA

MHCTDYKUHA;
O

I— NpuMeyanne: TOUKA C JANATOR He HYXMHA

B kadecTBe yCIOBHI MOXKET HCIIONB30BATHCSA JH00As KOHCTPYKIUS S3bIKA,
BO3BPAIAOIIAs JOTHYECKOE 3HAYCHHE. ITO MOTYT OBITh OIEpariiy CpaBHCHUS,
(GYHKIIUY, KOHCTAHTBI, IEPEMCHHEIE.

Hcnonp3oBanue omeparopa FOR ymoOHO B Tex ciydasx, Koraa JeHCTBUS
HE0OXO0JUMO COBEpIIATh ONPEIEICHHOE KOJIMYECTBO pas.

OnpegensHde cyBTyMKa
Yononue
— HiMEHEHWE IHAYEHHA CUMETUHKA

for (vari=0;i < 15; i++)
WHCTDYEUMA; +=— TEND LHKNA W3 OAHOA HHCTPYKLYHA

for (vari=0;i < 15; i++) {
WHETPYKLMA;
WHCTDYKUMA; } Teno WMKNa W3 HeCKONbKHX HHCTPYKLMW
HHCTRYKLMA;
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d. MakeT NpOMBINIJIEHHOTO KOJIOBOI0 3aMKa

Ha ocHOBaHMM HM3Y4YCHHOTO, TUTAHUPYETCS CJeJaTh MPOCTOM IICKTPOHHBIN
KOJOBBIN 3aMOK Ha ocHOBe Arduino.

5.1. DJIeKTPOHHAA YACTh aHAJIOra KOJA0BOI0 3aMKa

Kak s onuceiBan paHee, 3aMKH TaKOTO TUIA OOBIYHO COCTOST U3 4 yacTeil:

1. 3amuparonmii mMexaHu3M. B cBoeill BepcuMM S HCIOJB3YH0 MOIIHYIO
AJIEKTPOMAarHuTHyto mekonay. E€ pabodee Hanpspkenue — 12 B, moTpebisemblii
Tok — 1.1 A. Bxmouenue mnpousBoautcs npu nomomm monesoro MOSFET
TpaH3HUCTOpa, T.K. ¢ TWIaThl Arduin0 BEIXOAUT yPOBEHb HU3KOTO CUTHAJIA — BCETO 5
B. B cBoem npoekTe st ucnons3yo IRF3205.

[Ipu BBIOOpE TpaH3UCTOPAa CaMbIM TIJAaBHBIM I1APAMETPOM  SIBIIAETCS
[OPOTOBOE HAIPSKEHUE Ha 3aTBOPE — OHO JOJKHO ObITh MeHblLE 5 B.

Jlist 3amuThl OT ChoydalHBIX CpalaThIBAaHUN MEXAY KpalHUMH HOTaMH
TpaH3ucTOopa CTOUT pe3uctop Ha 10 kOm, a MexAy YNpPaBISIOMIMM BBIBOJIOM
Arduino u TpaH3UCTOPOM CTOHUT pe3ucTop npuMmepHo Ha 100 OM ISl 3aIHTHI
BBIBOJIA IJIATHI.

2. CuuThIBaTellb KOAA. 371€Ch SI UCIOIB3YI0 16 — KHOMOUYHYI0O MEMOpaHHYIO
KiIaBuarypy st Arduino.

3. bnok ymnpasienus. Kak ObU10 omucaHo paHee, B Kaue€CTBE OCHOBHOTO
Osoka OyJeT UCIOB30BaThCs amnmapaTHas miardopma Arduino, a UMEHHO TUIaTa
Arduino UNO.

4. Vctounuk nutanus. B MoeM ciydae 1isi 1eMOHCTpauu paboThl MakeTa
ObLJT MCHOJIb30BaH MOIIHBIA akkymyisTop Ha 12 B. Ilo-xopomemy MOXHO
OCYILIECTBUTh paboOTy 3amMKa OT ceTu (dyepe3 Oyiok mutaHus). s moero makera
HCIIOJIb30BAaHUE aKKyMYJISITOpa OKa3aloch 0ojee yIOOHBIM U MPOCTHIM CIIOCOOOM
o0ecnevynTh NUTaHUE CUCTEMBI.

Ha nmanHoM »sTame s CTONKHYJCS ¢ MpoOsieMoil cpabaThbIBaHUS IIEKOJIIBI.
Jleno B TOM, YTO [aHHBIM BHUJ 3alUPAOLIETO MEXAaHWU3Ma CIMIIKOM MOIIHBINA
(motpebnsemsbiii Tok 1.1 A), ¥ TOK, MPOXOIAUTUN Yepe3 TPAH3UCTOP, MPOCTO HE
MOXET OTKPBITh ATy IIEKOJTy. PerenruemM qaHHOM npoOsieMbl SBIISETCS yCTAHOBKA
KOHJICHCATOPOB 0O0IIEeH CyMMapHOM eMKOCThI0 mpubiausuresnbHo 6500 Mxd
napajijieIbHO TUTAaHUIO WIEKOJNbl. B MOMEHT BKIIIOUYEHHS KOHJEHCATOPbI
HaKaIJIMBAalOT 3apsiJ, a B MOMEHT OTKpPBITHS OTHAIOT MOUIHBIA HMMITYJIC Ha
LIEKOJIly, JOCTaTOYHBIM JUIsl €€ OTKpBITHA. BrociaeacTBuM IIEKojAa IMpPOCTO
YAEPKUBAETCSI B OTKPHITOM COCTOSIHUM HAIPSIAKEHUEM aKKyMYJIATOPa.
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B xopomiemM KOZOBOM 3aMKE 3JIEKTPOHHOIO THOA  IPEIyCMOTpPEHA
BO3MOXXHOCTh OTIMPAHUS BPYUHYIO C BHYTPEHHEH CTOPOHBI moMetieHuss. OObIYHO
JUISL 9TUX TIeJied CIYXUT HeOoJbIIas KHOMNKA, pa3MelleHHass B KOpIyce.
CobcTBeHHO, s Tak u caenan. Ha oOpaTHoil cTopoHe MakeTa ObUla yCTaHOBJIEHA
TaKTOBasi KHOIKA.

5.2. Maker aBepu

3aMOK  yCTaHaBJIMBA€TCS Ha JBEPb, MOITOMY OBLUIO MPHUHATO PEIICHUE
caenath MakeT nABepipl. JlJIsE ATOrO MOHAIO00MIOCh HECKOJBKO JEPEBSIHHBIX
opyckos, kycok JICII u aBepHas nets.

5.3. IlporpamMMHasi 4acTh aHAJIOra KOJ0BOI0 3aMKa

[lepBoHauanpHast waes aIropuT™Ma JJisi KOJOBOTO 3aMKa MHE MpUILIa
ciyyaitHo eme B 2017 romy. M3yuu Arduin0 u mnpocreliime KOMaHIbI
[IPOIPAMMHUPOBAHUS, s Hayajl NOPUAYMBIBATH WJEHU [ IPOEKTOB, KOTOPbIE
BO3MOYKHO CO3/1aTh Ha JaHHOMU rmaTdopme.

5.3.1. llepBas Bepcusn

Nnes anroputma TakoBa: ecTh 10 mepeMeHHBIX, M0 YMOJYaHUIO OHU BCE
paBHbl 0. B HUX 3amuChIBalOTCS JaHHBIE O HAXKATHIX KHOMKAaX (E€clu Hakara
KHOMKa «3», mpubapisieM K nepeMeHHoud «3» eaununy). Ilocne storo, maer
MpoOBEepKa MNpH IMOMOIIM orepatopa «ify : paBHBI JM MepeMEHHBIC 3aJaHHBIM
3Ha4YeHusM. Takke, B aJlfTOpUTME €CTh €lle OJHAa MepeMeHHas — cyeTdyuk. [Ipu
KOKJOM Ha)XaTUW KHOMKH OHa mnpubaBisiercs. [lpu mpoBepke NPOUCXOIUT
CpaBHEHHE 3HAUYEHUN IMEPEMEHHBIX C 3aJaHHBIMHU, & TAK)KE 3HAYCHHUE CUETUMKA.
Ecnu Bce coBnano, neepb otkpoercs. Ipunoxenue 1

B teopun, Bce n0KkHO ObUIO pabOTaTh, HO OMBITHBIM IIYTEM BBISICHUIIOCH,
YTO JAaHHAs BEPCHs OKa3ajlach Hepaboue.

I'maBHO#l mpo0JieMol SBISIOCH HENpPaBWIbHOE CpabaThIBaHUE KHOIOK.
CymiecTByeT Takoe MOHSTHE Kak Apede3r KHOMOK. Mup He uaeasneH, MO3TOMY B
MOMEHT Ha)KaTusi Ha KHOINKY B MECTE COCAMHEHHUS KOHTAKTHI COEIMHSIIOTCS He
MIHOBEHHO, MHKPOHEPOBHOCTH Ha IIOBEPXHOCTHM HE II03BOJSIIOT IUIACTUHAM
MIHOBEHHO COEIMHHUTHCS. M3-3a 3TOr0 B KOPOTKMH INPOMEXYTOK BPEMEHM Ha
IPaHUIIE IUIACTUHOK MEHSETCS W CONPOTHBIEHHE, M B3aUMHas EMKOCTb,

BCJIICACTBHEC YCT'O BOSHUKACT P U3MCHEHUU YPOBHA TOKA M HAIIPAXKCHUA. Hpome
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TOBOPsI, BOBHUKAIOT MOMeXH. OHU MPOUCXOASAT OUYE€Hb OBICTPO M MCUE3AIOT 32 JI0JIU
MWUIMCEKYHA. MBI peako MX 3amedaeM B NOBCEJHEBHOW JKM3HH, HaIpUMED,
BKIOoyasgs cBeT. [IpM HaxkaTMM Ha KHONKY BBIKJIIOYATENS TIOMEXH TaKkKe
npucyTcTBYIOT. HO MBI MX He 3aMeuaeMm, T.K. JaMIla HAKAJIUBAaHUA HE MOXKET
MEHSTh SPKOCTh C TaKOW CKOPOCThIO. OAHAKO B TAaHHOM CJIy4ae CUTyalus HHas.
OOpabatbiBasi CUTHaNl C KHOIKH, MUKPOKOHTPOJUIEp 3aMeyaeT BCE W3MEHEHUS
curHaia. B mmeane, dopma currana mociie HakaTWsl Ha KHOTKY JOJDKHA OBITh
CTPOro MPSIMOYTOJIbHASL. B peasbHBIX K€ YCIOBUAX MOKHO 3aMETUTh BCE CKAUYKU
HarnpspkeHusl. Kak oTpasutcs npede3r Ha mpoekte? MHUKpOKOHTpoJuiep Oyner
OpPUHUMATh HA BXOJE COBEPILIECHHO Cly4yallHbIM HaOop 3HaueHui. [layza mexmy
JIBYMS BBI30BaMH 100p COCTaBIISIET MUKPOCEKYHIbI, U IO3TOMY OYIyT CUUTAHBI BCE
menkue n3mMeHenus. CyuiecTByer 2 crocoda ycTpaHeHus pede3ra — anmnapaTHbIN
Y [IPOIPaMMHBIM.

Taxke, B JaHHOW BEPCHM INPOBEpPKA NMPABUIBHOCTH NApOJIsi OCYIIECTBIECHA
HE caMbIM yJ1I00HBIM 00pa3oM. Ecnu BIpyr 3axodercs MOMEHATh Napoiib, IPUIETCS
U3MEHSATH KOJ, U 4TOOBI 3TO OCYIECTBUTh, IPUAETCSI B 3TOM pazo0paThbCsi, YTO HE
OuYeHb IpocTo. MHOM OBUIO BHECEHO MHOIO M3MEHEHHUH, ObLIO HAMMCAHO MHOTO
IOXOKUX aJrOpUTMOB, M, TOXalyH, Oojiee-MeHee pabOYMM MOXKHO MPU3HATH
CJIEAYIOLINN BapUAHT.

5.3.2. Bropas Bepcusi

371ech s mocTapalcs MAKCUMaJIbHO UCIIPaBUTh OIIMOKHU MepBoil Bepcuu. s
3TOr0 MPUIUIOCH TMOJHOCTBIO M3MEHUTHh AITOpUTM. FEro umaes takosa: Ecth 4
MIEpEMEHHbIE, B HUX XPAHUTCA BEpHbIM KoiA. EcTh eme 4 mepeMeHHbIE, B HHUX
3allMChIBACTCS HOMEP Ha)KaTol KHOMKH. Ilocie Kakoro Ha)KaTusi CpaBHUBAKOTCSA
IepEMEHHBIC C BEPHBIM KOJIOM M C HOMEpaMH Ha)KaThIX KHOMOK. Takxke, paboraer
CUETUMK HaXaTHUM, Kak B MepBOM ciydae. Eciiu Bce coBmano, M CUETUMK HACUUTAI
HYKHOE KOJIMYECTBO HAXKATU, OTKPHIBAEM JIBEPD.

Takxe, ObLJIO IPUHATO PELICHUE YCTPAHUTh Apede3r KHOMOK. Bo-mepBbIX,
KOHTAKThl C MOAKIIOYECHHBIMH KHOMKamu 51 0003Haumn kak «INPUT_PULLUP».
Takoe nelicTBHE IMOAKIIOYACT BHYTPEHHHUE MOATATHBAIONIME pe3ucTopsl Arduino,
YTO JOJDKHO B HEKOTOPOW CTENEHW YCTpaHUTh Apede3r. I1oJHOCThIO yCTpaHUTh
€ro He YJajaoch, MOITOMY S TMOMBITAICS HCHOPABUTh 3TO APYTHM CIIOCOOOM.
Cnenano 3T0 ObBUIO, KaK BBISICHUJIIOCH TMO3KE, HE CaMBbIM JTydinmuM oOpaszoM. Jlis
yCcTpaHeHus apebesra s MCIOJb30BaN 3aJepKKu npu momoiu komaasl delay().
[TpoGyiema uCIOIB30BaHUs 3TOM KOMaHIbI 3aKII0YAETCS] B TOM, UTO TIPU €€ BHI30BE
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ocTtaHaBiuBaeTcs Bechb Koj. [locie BbI3oBa mpuiiokeHue He OyneT MoaydyaTh
HUKAaKHX JaHHBIX C JaTYMKOB. OJTO SABISAETCA CaMbIM OOJBIIUM HEIOCTATKOM
ucroiab3oBanus Gynkiuu delay B Arduino.

Emie onHol BakHOW J0paOOTKOW SIBIISIETCS BO3MOXKHOCTH CMEHBI IMapoJIst
npsiMmo ¢ yctpoiictBa. Maes Obuia TakoBa: HaxumaeM OTAENbHYIO KHONKY Ha
MaHeu, BBOAUM JACHUCTBYIOMIMI apoiib; €CIU MPOBEPKa MapoJis MPoIilia YCHEIIHO,
MEPEXOAUM HEMOCPEACTBEHHO K CcMeHe mnapons. lIlpu Haxatuum KHONOK
MOJTy4YE€HHBIC 3HAUYECHHUS JTOJDKHBI 3aIMCHIBATHCSA B TIEPEMEHHBIE C BEPHBIM KOJIOM.
Onnako BO3HUKaeT mpoOjeMa: Uil XpaHEHUs MEPEMEHHbIX B IPOLECCE
BBITIOJIHEHUS TMPOTPaMMbl HUCIONb3yeTcs: cratudeckoe O3V, T.e. omeparuBHas
namsath. [locne mnepesarpy3ku Arduino oHa TepsieT BCIO HMH(POpPMAIUIO, T.€.
HepeMEHHbIE, U3MEHEHHBIE BO BpeMs paboThl, 00HyIsAt0TCs. Takum oOpa3om, eciu
Mbl [TIOMEHSIEM MapOJib, TO MOCJE Mepe3arpy3KH IJIaTbl OH OCTAHETCS MPEKHUM.
Jist pemieHuss AaHHOW mpoOjeMbl ObUIa HKCIOJIB30BaHA HSHEPrOHE3aBUCUMAs
namsate EEPROM. [Ins ee paGotel HyXHa crenuanbHas Oubnuorexa. UToObI
3aJIcHCTBOBaTh OWMOJIMOTEKY B CKeTde, MojakiIouaeM e aupektuBoi #include
EEPROM.h. TIlepemMeHHBIe C¢ BEpHBIM KOJIOM sI 3aMCHHJ DIIEMEHTaMHU
HYHEPTrOHE3aBUCUMON MaMATH, U TIPU BHITIOJHEHUU MPOrPaMMbl BBEJICHHBIN MapoiIhb
cpaBHMBaeTcs ¢ HUMU. [Ipu cMeHe maposisi, 3TH 3JIEMEHThl MPOCTO 3alOJIHSIIOTCS
JIPYTUMU 3HAYCHUSIMU.

Pabooma c EEPROM

MHoi1 6pUT HanKcaH TPOOHBIN AJITOPUTM ISl TOTO, YTOOBI MTOHATH MPUHLIUIL
3arnojHeHUs U u3MeHeHus sueek EEPROM,

e (2, INPUT_PULLUE) ;)

if (digitalRead(3)==0){ EEPROM.write(l, +5):d
| alRead (2)==0) { EEPROM.

0 Tex eMy a

aepEAT sCero 512 Gair: or O I
ec anpec moctur S12, 7o cmosa nmepexomm ma 0
¢ (address == 512)
address « 0;
=1ay(100) ;)
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OnBITHBIM IMyTEM YAAJIOCh MPOBEPUTH pabOTy AaHHOro anroputma. [lpu
Ha)XaTUM HA OIPEICICHHBIE KHOIKU B SYEHWKU NAMATH 3allCHIBAIMCH 3aJJaHHbBIC
3HayeHudA. Ilocie mepesarpy3ku IUIaTbl OHM COXpaHsAIUCh. VIMEHHO 3TOT THUII
IIaMATH II03BOJISIET COXPaHATHh 3HAYCHHUE I1ApOJsAd BHE 3aBUCUMOCTH OT IUTAHUSA

iatel. Bepeus noctymHa uist npocMoTpa B IPUIOKEHUHU 2

Kak BUAHO, KO/ MOTYYHIICS JJOCTATOYHO TPOMO3AKUM, J1a U ApeOe3r KHOMOK
3/1€Ch HOPMaJIbHO YCTPAHUTh HE MOJIYYUI0Ch. [l03TOMY, ITpU HaXKaTUKU KHOMIOK OHU
anbo He cpabareiBayiv, THO0 KOHTPOJUIEP 3aceKajl HECKOJIBKO Ha)KaTHil BMECTO
OJTHOTO. OTOT BapUaHT OKazajcsi pabouuMM, HO Y>KAaCHO HECTaOWIbHBIM. BbuIo
pEIIeHO CHOBAa Mepenucarb KOA, HO B 3TOT pa3 Y4YecTh BCE OLIMOKU H TIO
BO3MOXHOCTH UCTIPABUTh UX, UCTIOJIB3YS JPYTUe MyTH HAMMMCAHUS TIPOTPAMMBI.

5.3.3. Tperbsi Bepcusi (MTOroBasi)

[lepBbIMH  OYCHH BaXKHBIM HM3MEHEHHUEM  SBJSIETCS  HCIOJIB30BAHHE
CrielMaIbHOM OMOIMoTeku A1t paboThl ¢ kinaBuarypoit <Keypad.h>. Otnuvaercs
U CrMoco0 TOAKITIOYCHHUS KIaBHATYphl. B TPONUIBIX BEpPCUSX s HMCIOJIB30BAI
CaMOJICNTBHYIO KJIABUATypy W3 TAKTOBBIX KHOTMOK, IOAKIIOYCHHBIX KaXIOW K
CBOEMY Bxoj1y, ¢ 00muM munycoM (Gnd). B a3ToM BapuaHTe sl KCIOJIB3YIO TOTOBYIO
MeMOpaHHYIO KJIaBHATYpy, MPEAHA3HAYCHHYIO KakK pa3 s pabotel ¢ Arduino.
KHomnku B Hel MOAKIIOYEHBI IO TUITY MATPHUIIBI (K BXOJaM IJIaThl OAKIIOYAIOTCS
CTOJIOLIBI U CTPOKHU KJIABUATYPHI).

GND

%)
1 2 3 A
e| el e Lo
e| ne| el e

D1 D2 D3 D4 D5

J1 000000

Ilookniouenue c oouwUM Munycom Ilooknwouenue no muny mampuuysl
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Hcnonp3oBanne OMOIMOTEKH IMOJHOCTHIO YCTPaHHWIO JIpede3r KHOMOK. B
HOBOM BEpPCHM IJIsi XPAaHEHHUS HAXKAThIX KHOIIOK HCIIOJIb3YETCS MAacCUB, a HE
IEpEMEHHBIE, KaK B IPOIUIBIX Bepcusix. KoHTpomiep onpammBaeT KiaBuaTypy Ha
HaJINYME HAKATBIX KHOMOK, €CJIM OHU €CTh, TO UX HOMEpA 3alIUChIBAIOTCS] B MACCHB.
BepHblii K01 Bce Takke XpaHUTCS B MAacCUBE dHEproHezaBucuMoi namsrtu. [locie
BBEJEHUS Koja (HaxaTbl 4 KHONKH) HPOU3BOAMTCA NPOBEPKA COBMAJCHUN.
CpaBHHMBAETCS MAacCUB HaXKaTbhIX KHOIIOK C 3HEPrOHE3aBUCHUMOM IMaMSTBIO, €CIU
BCE COBIAJO, OTKPHIBAEM JBEPb. M3MEHWICS M alropuT™M cMeHbl napoiis. llpu
Ha)KaTUU ONPEJIETICHHON KHONKM Ha KJIaBUAType (B MOEM Cllydae — KHOIKa «A»)
nporpaMma IEpexXoAuT B LMKJI IPOBEPKM BepHOro koja. Ecim Bce coBmnano,
IporpamMma MepexoquT B IUKII CAMOW CMEHBI IapoJis. 3HAYEHHsI HaXKaThIX KHOIIOK
3alUChIBAE€M B OTJEJIbHBII MAaccCuB, IPU 3TOM pabOTaeT CYeTUYMK Haxatui. Ecnu
BCE KHONKM Ha)KaTbl, 3allUCHIBAEM B HHEPrOHE3aBUCUMYIO IaMSATh 3JIEMEHTHI
MaccuBa ¢ HOBbIM KoJIoM. Tak ke, ecTb KHOIKa cOpoca. Ecinu Mbl Habupanu Kox u
OIIKUOINCH, MOKHO HaXKaTh HAa KHOIIKY cOpoca. [Ipu ee HaxaTuu Bce MepeMeHHbIe
OOHYJISIFOTCS, 3aKaHYMBAIOTCS BCE LMKIBI, KOHTPOJUIEP MNEPEXOJUT OOpaTHO B
PEXUM CUUTHIBAHMS HaXaThiX KHOMOK. Ele oaHOM moje3Ho Ja0paboTKOM
aBisieTcs Taitmep copoca. [locne 10 cexynn 6e3aeiicTBust (HarpuMep, Mbl BBOJUIN
KO/, U Hac OTBJIEKJIM) BCE IEPEMEHHbIE OOHYJSIOTCS, LUKIbI 3aBEPIIAIOTCS,
aHAJIOTUYHO HaXXaTHI0 KHONKU cOpoca. KoHTposuiep Takke MEpexOoquT B PEXUM
MIPOBEPKH KHOMOK. Ko MOKHO TOCMOTPETH B IPUJIOKEHUU 3

[To cpaBHEHUIO C MPOILLILIMU BEPCUSMU JTaHHBIM BapUaHT KOJa MOJIYYHUIICS
MaKCUMAaJIbHO JOpaOOTaHHBIM U CTAOWUJIBHBIM. BoO-MepBBIX, OOJBIINM ILJIFOCOM
CTaJo yCTpaHEHHE Jpebde3ra KHOMOK 3a CYET HUCIOJIb30BAHUS OUOIMOTEKU st
paboThl C KiIaBUATypod. BO-BTOpPBIX, TOT BapHaHT OTIMYACTCS MHUHUMAIHHO
BO3MOXHBIM KosuuecTBoM (GyHkimii delay. brmaromaps stomy mnporpamMma He
IPUOCTAHABIIUBACTCS TaM, TJI€ 9TO HE HYXHO, TEM CaMbIM HE TOPMO3HUT padoOTy
BCETO aJirOpUTMa. B-TpeThux, BMECTO OOJBIIOr0 KOJHYECTBA onepaTtopoB if Obum
WCTIOJB30BaHbl IIUKJIBI C MAacCHUBaMM, YTO TaKXK€ ChITPAIO BAXKHYIO pOJb B
ONTUMU3ALIUH.

Moii UTOroBBIi BapuaHT 00JIaJaeT CIEAYIOUUMU ITI0CAMHA U MUHYCaMHU:

Inrocer:

+ HanmcanHelii KOJI  TMONHOCTBIO  paboumii, ero paboOTOCIOCOOHOCTH
JEMOHCTPUPYETCS HA MakeTe. MOKHO CUMTATh TOTOBBIM MPOJTYKTOM.

+ B anroputme mpemycmoTpen copoc mocie 10 cexyHnn 6e3mencTBus.
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+ Ilpu cmeHe mapoisi HOBas TOCIEIOBATENIFHOCTh NU(pp He OyJer 3amucaHa B
MaMsTh, TOKA HE BBEJICH IMOJIHOCTHIO BECh HOBBIH Map0jib. DTO MOJIE3HO B CIIydasX,
KOTJa, HAIpUMeEp, OTKITIOYAETCsl AJIEKTPUYECTBO. JOMycTHM, MBI MEHSUIA TApOJIb,
y’K€ BBEJIM 2 HOBble IU(PHI, U BHE3AMHO OTKIIOYMIOCH AJIEKTpHUecTBO. HOBBII
HapoJib MPU STOM 3aIMucaH He OyeT.

+ DJEeKTpOHHAs YaCTh IMO3BOJISAET MCIIOIb30BaTh IOBOJIBHO MOIIIHbIE IEKOJIIbI.
+1ena. [IpoekT obomencs npudbauszurenasHo B 700 pyOieil.

+YHUBEpcaNbHOCTh. MOKHO TOCTaBHTh KaK Ha JBEPb, TaK M HA IMKA(DUUKU WM
BBIJIBUKHBIE SIIITUKH.

Mumnycei:

- B Moem mpoekTe HE NPEAYCMOTPEHO NHUTaHWE CUCTeMbl. Ero MoxHO
OCYIIECTBHUTH OT OJioKa nuTaHus Ha 12 B ¢ MakcumansHbIM TOKOM 2 A uim GoJee.
-[lpy nuranum ot cetu OonbIOW MpoOsieMoil OyneT SBIATHCA OTKIIOUYCHUE
anekTpocHaOxerHus. [1lexonaa B BEIKIIFOUEHHOM COCTOSIHUY 3aKpPhITa, TIOITOMY TIPH
OTKITIOYCHUU JICKTPOIHEPTUU 3aMOK 3a0JIOKUPYETCH.

Yr1o MOKHO 10padoTATh?

+ ECTh BO3MOXKHOCTh CHU3UTh YHEPromnoTpeOIeHHE TUIATHI 32 CYET MPOTPAMMHOTO
OTKJIFOUEHHUS] HEUCIIOIb3YEMBIX y3JI0B IJIAThI.

+ MHcnpaButh npobsieMy 3aBUCUMOCTH OT 3JIEKTpoceTH. MOKHO 100aBUTH
PE3EpBHBIN MCTOYHHUK MUTAHUS (AKKyMYJISITOpP), KOTOPBIA OyAeT MOIEpPKUBATH
paboTy 3aMKa Ha MPOTSHKEHUU HECKOJIBKUX YacoB.

+ Ilpu >xemaHMM MOXXHO 3aMEHHUTh THUI CYMUTHIBAIOIIETO WM 3alHUPAIOIEro
YCTPOMCTBA, OJIHAKO KOJ TPHUACTCS JIOMUCHIBATh O] COOTBETCTBYIOIIWE
nopabotku. Mosi Tema — KOJIOBBIM 3aMOK, MOATOMY MpPU HANTMCAHWU KOJa He ObLia
y4T€Ha BO3MOKHOCTh CMEHBI CUMTHIBAIOIIETO YCTPONCTRA.
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BriBoabI

[Tpu BeIMOTHEHNY PAOOTHI OBUIN CACTAHBI CIEIYIONTNE BEIBOIBI:

1) Ilpu BeIOOpE NeTaneill CTOUT YUUTHIBATh BCE XapaKTepUCTHKHU 3apaHee. M3
-32  CIIMIIKOM MOIITHON IIEKOJbI MHE TPHUIUIOCH JO00OABISATH B CXEMY
KOHJICHCATOPHI JIJIS MMOJTHOIIEHHOTO OTKPHITHS 3aMKa.

2)lepen TeM, Kak MOPHUCTYNMUTh K HAMKUCAHHUIO IPOTPAMMBI XOPOIIUM
perieHrneM OyaeT TIIATeIbHO M3YyYWUTh KOHICTIIUIO MPOTPaMMHUPOBAHUS, TaK Kak
9TO MOKET CHITPATh OBOJIBHO Ba)XXHYIO POJb B ONTHMHU3AIMHU Koja. B maHHOM
cydae clejiaH BBIBOJ, YTO TPH BO3MOXKHOCTH JIYYIIUM PEIICHUEM SIBIISICTCS
HICIIOJIb30BaHUE CIICHMAJILHBIX OMOJIHOTEK.

3) Ilpu >xemaHuM AaHHOE YCTPOWCTBO MOXHO JopadoTaTh Ioja ceos,
100aBJISATh HOBBIC yJIOOHBIC BapHMAHTHI OTKPBITHS 3aMKa. Moel IeNbi0 SBIISIIOCH
[I0Ka3aTh BO3MOKHOCTh CO3/IaHHMS MMEHHO KOJOBBIX 3aMKOB Ha ocHoBe Arduino.
Temy 27IeKTpOHHBIX 3aMKOB Ha JaHHOW TuTaTopMe MOXKHO pa3BHUBATHh JAJIbIIE.
VY cTpolicTBO MMEET BO3MOKHOCTh JAJIbHEUIIUX T0pa00OTOK U MPeoOpa3oBaHUM.

4) IlomoOHOE MOXKET CO3/1aTh HE KaXKIbli, HO MpPU OOJBIIOM >KEJIaHUH U
CTPEMJICHHH TIOXOXKYIO CXEMy MOXKET caenaTh Jaxke MoApOoCcToK. [lmst 3Toro
HEOOXOAMMO HMETh 0a30BBIE 3HAHWA B HCIOJAL30BaHuu Arduino, a Taxxke
HEKOTOpBIC TPHUHIMIBLI HAIMCAHUU IMPOrpaMM Ha JaHHOW ruiatdopme. Moxer
IPUTOJIUTHCS U HEKOTOPBIN OMBIT B COOPKE AICKTPUUECKUX CXEM, a TakKKe YMEHHE
nasath. [Ipu OTCYTCTBHMU NaHHBIX HABBIKOB €CTh BO3MOXHOCTh COOpPKH CXEM Ha
TOTOBBIX MOJYJISX, MPEIHA3HAUYEHHBIX CIICIIUAIILHO JIJIST ATOTO.
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HUcTroynuku nHpopmanum:

1.

Caiimon Monk. MeiikepctBo. Arduino u Raspberry Pi. Yrpasnenue
JIBMOKCHHEM, CBETOM U 3BYKOM

https://ru.m.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%B A%

D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0
%B7%D0%B0%D0%BC%D0%BE%D0%BA

https://ru.m.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%BE%D

0%B2%D1%8B%D0%B9 %D0%B7%D0%B0%D0%BC%D0%BE%D0%
BA

https://ru.m.wikipedia.org/wiki/Arduino

https://www.dverizamki.org/forum/index.php?topic=10669.0
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https://ru.m.wikipedia.org/wiki/%D0%AD%D0%BB%D0%B5%D0%BA%D1%82%D1%80%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%B7%D0%B0%D0%BC%D0%BE%D0%BA
https://ru.m.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B7%D0%B0%D0%BC%D0%BE%D0%BA
https://ru.m.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B7%D0%B0%D0%BC%D0%BE%D0%BA
https://ru.m.wikipedia.org/wiki/%D0%9A%D0%BE%D0%B4%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B7%D0%B0%D0%BC%D0%BE%D0%BA
https://ru.m.wikipedia.org/wiki/Arduino

byte
byte
byte
byte
byte
byte
byte
byte
byte
pyte
byte
void

one =0;

two =0;

thre =0;

four =0;

five =0;

31ix =0;

seven =0;

eight =0;

nine =0;

nul =0; // 10 nepeMeHHNX IR
set = 0; // cyer4ux Hamamit
setup() {

pinMode (1, INPUT);
pinMode (2, INPUT)
pinMode (3, INPUT);
pinMode (4, INPUT);
pinMode (S, IBFUT);
pinMode (6, INPUT);
pinMode (7, INPUT) ;
pinMode (8, INPUT);
pinMode (9, INPUT) 2
pinMode (10, IKPUT); // Hacrpausaem

Ilpunoscenue 1 (Hazao)

void loop() {

if (digitalRead(1l) == 1){
one++; )

if (digitalRead(2) == 1){
twot4; ]
if (digitalRead(3) = 1){
thre++;)
if (digitalRead(4) = 1){
four++;}
if (digitalRead(S) == 1){
five++;)
if (digitalRead(6) == 1){
six++; )
if (digitalRead(7) == 1){
seven++; }
if (digitalRead(8) == 1){
eight++;)
if (digitalRead(9) == 1){
nine++;)
if (digitalRead(10) == 1){
nul++;} /i

if(one ==1) [set++;}:

if (two==1 & set==l1) [set++;}:

if(thre==1 z& ser==2) {set++;};

if {one==2 s: set==3)(
digitalWrite (13, HIGH):}: //E

1
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Ilpunoscenue 2 (Hazao)

1" PAMMHAS UACTB-—mmmmmmmmmmmmmmm
Serial.printin(set);

#include <Servo.h> // Bufinkorexa WIR pafoTs C MOTOpOM
Servo motor;

#include <BEPROM.h> // e S Rapons 1f(digitalRead(0)==0 || digitalRead(12)==0 || digitalRead(2)==0 ||

digitalRead(3)==0 || digitalRead(d)==0 || digitalRead(5)==0 ||
byte set = 0; // Cueruux Haxamiii XHMONOX digitalRead(6)==0 || digitalRead(7)==0 || digitalRead(8)==0 ||
byte codel =0; digitalRead(9)==0) {tone (A1, 15,700) ;d=lay(S0);}

byte code2 =0;
byte coded =0; (digitalRead(0) == 0 && Set==0) (codel+=1;set++;delay(95);)
byte coded =0; // Uerspe 5 mux Gynye TAMMME O MAXATIGN KMONOK £ (digitalRead(12) == 0 & set==0) [codel+=2;ser++:delay(95);)
if (digitelRead(2) == 0 && sev==0) [codel+=3;set++:delay(95);:]
1f (digitalRead(3) == 0 && set==0) (codeli=d;set++;delay(95);)

-
2y

byte setpin=0; // Cuerumx ssona Napons
byte codeMode=0; // lepeMemas Ina cvems Dapons

1f (digivelRead(4) == 0 && sev==0) {codel+=5;setv++:d=1ay(95);}
out st ¢ if (digitalRead(S) == 0 && setw=0) [codelt=6;set++;delay(95);)
Serial.begin (9600) if (digitalRead(6) = 0 & set==0) {codel+=7;set++:delay(95);}
if (digitalRead(7) == 0 && set==0) {codel+=8;set++;delay(95);)
motor.attach(A0); // CORa NONRADNEH MOTOP i1f (digitalRead(8) == 0 && set==0) (codel+=9;setr++;d=1ay(95);)
if (digitalResd(9) == 0 && Set==0) {codel+=10;3et++;d=lay(95):}

motor.write(0);
// saxpusee nsepb if(codel == EEPROM.read(l) && setpin==0) {setpin++;delay(S0);}

1f (digitalRead(0) = 0 && set=1) {code2+=1;set++:d=lay(95);}
if (digitalRead(12) == 0 &s sete=l) {code2+=2;set++;delay(95);}
if (digitalRead(2) = 0 &5 set==1) [code2+=3;set++:d=lay(95);)

-

pinMode (0, INPUT_PULLUE) ;
pinMode (12, INPUT_PULLUP) ;
pinMode (2, INPUT_PULLUE)

"

pinMode (3, INPUT_PULLUB) ; if (digitelRead(3) == 0 s& sev==1) {code2+=4;set++;delay(95);)
pinMode (4, INPUT_SULLUE) if (digitalRead(4) == 0 && set==1) {code2+=5;set++;delay(95);)
pinMode (5, INPUT_PULLOUP) ; Lf (digitelRead(5) == 0 && ser==1) {code2+=6;3eT++,

pinMode (6, INPUT_PULLUE) ; if (digitalRead(6) == 0 && setw=1l ) (code2=7;set+

pinMode (7, INPUT_PULLUE) ; if (digitalRead(7) == 0 && gset==1){code2+=€;get++:d=lay(95):)
pinMode (8, INPUT_PULLUE) ; if (digitalRead(B) == 0 & set==1) {code2+=9;set++;delay(95);)
pimiaae (9, TNEDY _PULGUE) > /£ B0ty ox/0:20.3 1f (digitalRead(9) == 0 && ser==1) (code2+=10:sev++:d=lay(95):)

pinMode (10, INPUT_PULLUP); // KHONKa CMEHH MEPONA

pintode (13, THPTT. BY3 /Ko wotm if(code2 == EEPROM.read(2) && setpin==1) [setpin++;dalay(S0);)

17 CVEER TAPOTA 1f (digitalRead(0) = 0 &s set==2) {code3+=1;3et++:d=1lay(95);)
delay(100): if (digitelRead(12) == 0 && set==2) (code3+=2;set++;delay(95);}
if (digitalRead(2) == 0 ss set==2) [code3+=3;set++:;delay(95);)

if(digitalRead(10)==0 cs codeMode==0) (codeMode++; Tons(Al, 1600); delay(70);noT if (digitalRead(3) == 0 & ser==2) {code3+=4;set++;delay(95);)
if(setpin==4 iz ) Fdslay (1007} if (digitalRead(4) == 0 t& set==2) {code3+=5;set++;delay(95);])
1f(digitalRead(10)==0 ss codeMcde==2) {codeMode++;tone(Al,1600) ;delay(50); nolen t; ::i:i::i::::::: _—_ g :: :::::::x;i:;::ﬁ;::i:i::;:;;
1f (digitalRead(7) == 0 s set==2) {code3+=C;get++:;delay(95):)
if (digitalRead(B) == 0 & set==2) {code3+=9;set++;delay(95);])
if (codeMode==3 iz digitalRead(0)==0) (EEPROM.write(l,+1);codeMode++;delay(115); 1f (digitalRead(9) == 0 && get==2) [code3+=10;get++;d=lay(95):)

Lf (codeMode==3 ii digitalRead(12)==0) {EEPROM.wr 1,+2) ;codeMode++; delay (115)
if (codeModew=3 sz digitalRead(2)==0) (EEPROM.write(1,+3) ;codeModes+;delay (115);
1f (codeMcde==3 :& digitalRead(3)==0) (EEPROM.write(l,+4);codeMode++;delay(115);
if (codeMode==3 i digitalRead(4)==0) {(EEPROM.write(l,+5);codeMode++;delay (115);
if (codeMcde==3 :: digitalRead(S5)==0) (EEPROM.write(1,+6);codeMode++;delay(115);
1f (codeMode==3 i digitalRead(6)==0) {EEPROM.write (1,+7);codeModes+;delay(115); 1f (digitalRead(0) = 0 s& set==3) {coded+=1;sev++;delay(95);)
1f (codeMode==3 iz digitalRead(7)==0) (EEPROM.wrize (1, +8) ;codeMode: if (digitalRead(12) == 0 && set=«3) (coded+=2;set++;delay(95);}
if (codeMode==3 i& digitalRead(8)==0) {EEPROM.write(1,+9) ;codeMode: 1f (digitalBead(2) = 0 s& set==3) ([coded+=3;setT++:d=lay(25);:)
if (codeMode~=3 iz digitalRead(9)==0) (EEPROM.vrize (1, +10) ;codeModes+;delay (115) ;o (digitalRead(3) = 0 && set==3){coded+=4;set++:delay(95);}

if (codeModemed &t digitalRead(0)==0) (EEPROM.vrite (2, +1) ;codeModes+;delay(115); ~= (digitalRead(d) && set==3) {coded+=S;set++;delay(95);)
1f (codeMode==4 & digitalPead(12)==0) (EEPROM.write (2,+2) scodeModes+sdelay(115) LT (digitalResd(S) &5 ser==3) {coded+=6;ser++:delay(95);}

if(code3 == EEPROM.read(3) && setpin==2) [setpin++;delay(50);)

"

L |
OO0 000 0O

if (codeMede==4 && digitalRead(2)==0) (EEPROM.write(2,+3);codeMode++;delay(115); 1f (digitalRead(§) && setw=3) (coded+=T;setss;delay(95);)
1f (codeMode==4 iz digitalRead(3)==0) (EEPROM.write(2,+4);codeMode++;d=lay(115); 1f (digitalRead(7) 55 set==3) (coded+=E;set++;d=lay (85);)
1f (codeMode==4 i& digitelReed(4)==0) {EEPROM.write(2,+5);codeMode++;d=lay(115): j¢ (digitalRead(8) 55 set=s3) [coded+=9;3et+;delay (95) ;)
if (codeModem=d si digitalRead(S)=-0) {EEPROM.write (2, +6);codeModess;delay(115); 4o (4i01ra1pead(9) = O &6 set==3) {coded+=10;set++:delay(95):)

1f (codeMode==4 & digitalRead(6)==0) {EEPROM.write(2,+7);codeMode: =12y (115);
if (codeMode==4 & digitalRead(7)==0) (EEFROM.write(2,+8);codeMode++;delay(118);
1f (codeMode==4 :: digitalRead(8)==0) (EEPROM.wrize (2, +9) ;codeMode++:d=1ay(115);
if (codeMode==4 is digitalReed(9)==0) {EEPROM.wrize(2,+10);codeMode++;delay(115) LE({coded == EEPROM.r=ad(4) && setpin==3) {setpin++;d=lay(50);}

if (codeMode==5 sz digitalRead(0)==0) {EEFROM.write(3,+1);codeMode++;dalay (115);
if (codeMode==5 :& digitalRead(12)==0) (EEPROM.write (3,+2) ;codeModes+;delay (115)
1f (codeMode==5 & digitslRead(2)==0) {(EEFROM.write(3,+3);codeMode++;delay(115);
1f (codeMode==5 :: digitalRead (3)==0) (EEPROM.wrize (3, +4);codeModes+;delay (115,
1f (codeMode==5 «& digitalResd(4)==0) (EEPROM.write (3, +5) ;codeMode++;d=lay (115
if (codeModew=S &z digitalRead(5)==0) (EEFROM.write (3, +6) ;codeModes+;delay (115);
1f (codeMode==5 s digitalRead(6)==0) (EEPROM.write (3,+7);codeMode++:d=lay(115);
if (codeMode==5 g& digitalRead(7)==0) (EEFROM.wrize (3, +8) ;codeMode++;delay (115);
1f (codeMcde==5 & digitalRead(8)==0) (EEPROM.write(3,+9);codeMode++;delay(115);
if (codeMode==5 si digitalResd(3)==0) [EEPROM.write (3, +10);codeMode++;delay (115)

1f (codeMode==6 & digitalRead(0)==0) {EEFROM.write (4,+1);codeMcde++:d=1ay(115);
if (codeModew=6 && digitalRead(12)==0) (EEPROM.write (4,+2);codeModes+;delay (115)
1f (codeMode==6 i digitalRead(2)==0) (EEPROM.write (4,+3);codeMode++:d=lay(115);
if (codeMode==6 :& digitalRead(3)==0) (EEPROM.write(4,+4);codeMode++;delay(115);
1f (codeMode==6 i digitalRead(4)==0) (EEPROM.write (4,+5);codeMode++:delay (115
Lf (codeMode==6 i digitalRead(S5)==0) {EEPROM.write (4,+6);codeMode++:d=lay (115!
if (codeMode==6 t: digitalBead(6)==0) (EEPROM.writa (4,+7) ;codeModes+;delay(115);
1f (codeMode==6 && digitalRead(7)==0) {EEPROM.write(4,+8) ;codeMode++;delay(115);
if (codeModew=6 s& digitalRead(8)==0) (EEPROM.write (4, +9) ;codeModes+;delay(115);
1f (codeMode==6 i digitalRead(9)==0) {EEFROM.write (4,+10) ;codeMode++;delay (115)

24
wvoid(* resetFunc) (void) = 0;

if(digitalRead(13)==0 && setpin!=4) (tone (Al,100);delay(150);resetFunc();}

if(digitalRead(13)==0 s& setpin==4) (tone(Al,1300);d=lay(150);ncTone (Al) ;motor.v
// 30 nocae Kopa

1£ {codeMode==7) {delay (S0) ; tone (AL, 400) ;d=lay (90) ;tone (R1,1000) ;delay(90) ;resetk

1f(set==4 && codeModew=1) {tone(Al,100);delay(200);resetFunc();)
}
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Ilpunosicenue 3 (Hazao)

done = 1; // $TO mpomna y

L] k=0;

#include <EEPROM.h> // 3HEPTOHE3ABUCHMAR NaMATE IR XPAHEHUR NapOAR 8=0;

#include <Keypad.h> // nns xnasuaryps }

#define MOSFET 10 // Tpamauczop else {ce!c; // ecimu Me BCe xMOON}I COBNamM C BepM:dM XOOOM

#define NUM_KEYS 4 // NOMM4ECTHO 3HAXOS & Kone ton= (A1,100)

boolean c=0; delay(150);

byte done = 0; uoTone (A1) ;

4int32_t myTimerl; done=2;

char key: k=0; // ofmynsem cuerwmxi, wrofu HavaTe BCE 33HOBO

char keyl; o=0¢

char newcode [NUM_KEYS); ;}

char button_pressed(NUM_KEYS]; //MacCuB DA XpAHEHMA HANATHX KHOMOX i (@ 1 11 done==2){ celc:) //Ecam pownm ; —
int k=0; // cuerwmx nazamal )

int $=0; // CYETWMX COBRANEHIGI HAFATHX KHONOK C BEDHEMHA 17 (done==2)done=0;

const byte ROWS = 4; // xomriecTso CTPOX B MATDHue XIABKATYLM 1/ CMEHA MAPONS--
const byte COLS = 4; // xomec?so cronfucs

char keys[ROWS] [COLS] = { // 7aBmfua cOOTBETCTEMA XMONOX CiaMBOIaM while (donem=1) {

[SRATAEATAEAN A )

{'4','5",'6','B'}, if (millis() - myTimerl >= 10000) { // vmem paswmy

117,18, 19','C'}, myTimerl = millis(); // cBpoc zainepa

frerage vge spiyls c=0; k=0; 3=0; done=0; tone(Al,100);delay(100);noTone(Al);} //Ecan ¢ nocne)
byte rowPina[ROWS] = (S, 4, 3, 2); // maom nommyemmx CTpoX keyl = keypad.getKey(): //%nem napoas

byte colPins(COLS) = {9, €, 7, 6}: // MAMS MONKTDGEHHEX CTONSUOE 1f (keyl == 'B') {c=0;k=0;s=0;done=0; ton=(A1,100):d=lay(100);noTone (Al) ;keyl=0;

if ( keyl !'= NO_KEY )
{tone(A1,15,100) ;delay(S0) ;noTone; myTimerl « millia();
newcode (k] = keyl:
k=k+1;
12k = NUM_KEYS)
{ ton=(Al,400);d=1lay(90);rone (Al, 1000) ;d=lay (70) ;noTon=(Al); k=0; 3=0; done=0;

Keypad keyped = Keypad( makeKeymap(keys), rowPins, colPins, ROWS, COLS ); // coamaen

void setup() (Serial.begin(9600):
//EEFROM.wrive (0, '4') ;EEFROM.write(l, '4') ;EEFROM.write (2, '4") ;EEFROM.write(3,'4"):

p§m‘¢o§e(msrfl. OUTEUT); // ympaBneHue 3aMxoM for(int i=0;i<=NUM KEYS;i++){
pinMode (11, INPUT_FULLUP); // Kuomxa mmyTpu EEPROM.write (1,newcode[i)): // MeHgeM mapoas
' 1h

void loop (M

Serial.println(key);
if(digitalRead(1l) == 0){ // Ecrms uamamt EMONKy M3MyTDR ¥7 YCHOBHO# D4
digitalWrite (MOSFET, HIGH): if (key == 'B')(c=0:k=0:3=0;done=0; tone(R1,100):delay(100);ncTone (Al):key=0;)
delay (250); // Orxpamaen gseps
digitalWrite (MOSFET, LOW): 1f ( key != NO_KEY ) //ecim 1 Me MesgeM DapoNs 3f XHOTXA MaxaTa
} {tone=(A1,15,700) ;d=lay(50) ;noTone (Al); //NienaeM 38yK
button_pressed [k] = key; //Sanomsnem Mz
" k=k+1; 1 HOMED
key = keypad.getkey(); // Chpamfsaey y Knasya® £CTS HARATAA KHONKA?
;= ReypadigeCtey ()1 cp ¥ {ind if(k == NUM_KEYS) /1 ecan waxam

1" [IPOBEPKA MAPOMR [ CMERHwmmmmmmmmmsnmmsmmmsmmmnems

{
if (key == 'A'){c=1; tone(Al, 1600); delay(70);noTone(Al);k=0;8=0;myTiner] = millis(); }// Eco uamara a, solim;s (button_pressed[i] == EEPROM.read(i)) // cpasmisaey sawamse xmomms o sepsma

while{c==1){ {s =3 +1; // naocyeM CYeTYMK COBnAnSHMM
if (millis() - myTimerl >= 10000) { // umeM pasmaty 1
myTimerl = millia(); // cbpoc rainepa 1f(s == NUM_KEYS)( //ecnmu BCe XHONKM COBRANM C KONOM, OTKDHEAEM IBEDPS

¢=0; k=0; 3=0; ton=(Al,100);d=lay(100);noTone (Al);} //ECHt ¢ MOCAENHEDo Haxamia mpowno 10 cexyen - ssxomm 1digitaliirite (MOSFET, HIGH);
tone(Al1,1600); delay(150):ncTone(Al);
delay (250);

digitalWrite (MOSFET, LOW);

k=0; // OBHyZAeM CYSTYMKK

key = keypad.getkey();  //Xuew napom
if (key == '3'){c=0;k 0;done=0; tone (A1,100);delay(100);noTone (A1) ;key=0;] //Ecom nepemyMamt - ssxomed

3=0;
if ( key !'= NO_KEY ) }
{tone(A1,15,100) ;delay(S0) jnoTone; myTimerl = millis(); // B pemose cuems mapons Jae MpyToRt 3BYR
button_pressed (k] = key: else ([ // ecimt He BCS XHOMKM COBIAMM C SEPHEM XOXOM
kekt1l; delay(S0);
1f{k = NUM_KEYS) one(A1,100);
{for (uint? t i=0; i < NUM KEVS; it+) delay(70);
{ noTone (A1) ;
dslay(30):
it (button_pressed(i] == EEFROM. read(i)) zaney(M,:. .
L)) delay(70);
if(s = NUM_KEYS) {c=0; //ecnu BCE KHOMKY COBRAM( C KONOM noTone (A1) ;
tone (R1,1200);
delay(50): k=0; // ofHynAeM CYSTUMKYM
noTone (A1) s=0;
delay(60); 313!

D!or (uint®_t i = 0; i < NUM KEYS; i++) // mpoitmeMcR no BCeMy Maccusy

24



