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1. MOACHUTEJIBHAS 3AIINCKA
HomnonauTenbHast 0011eoOpa3oBaTenbHasl 00uLiepasBUBarOIasl MporpaMma
«JHepreTuka - 3» (manee - mporpaMma) UMEeT TEXHMYECKYIO HallpaBJI€HHOCTD,
NPOJIBUHYTHIHA YPOBEHB CJIOKHOCTH M OPHMEHTHUPOBaHA Ha oOydaromuxcs 14-18 ner.
[Tporpamma B 06beMe 144 vaca paccunrtana Ha | rox oOydeHus u3 pacuera 4 gaca
B HEIEIO.
1.1 AKTYAJIbBHOCTD

AKTyanbHOCTH H HEOOXOIUMOCTH JAHHOW IIPOrpaMMElI IPOJAMKTOBaHA
pa3BUTHEM COBPEMEHHOM HHEpPreTUKH, HEOOXOAHUMOCTBIO IIUPOKOrO BHEAPEHMS
OKOJIOTHYHBIX BO300HOBIISIEMbIX HCTOYHHUKOB 3HEPIHHM, a TaKKe MIMPOKUM
pacrpocTpaHEeHHEM WHIUBHIYaNBHOTO TpaHcnopra. OcoOeHHOCTBI0 NMpOrpaMMEI
ABISETCS TO, 4YTO OHa, OyIyuyd MEeXIUCLUUINIMHAPHOW, HalpaBjIeHa Ha
GopMHpOBaHKHE NPAKTHYECKUX HABBIKOB B PAa3/]UUYHBIX 00JACTAX SHEPreTHKH,
aKTyaJbHBIX B HACTOsIIee BpeMs: anbTepHAaTHBHbIE HMCTOYHMKM DHEPrUU U HX
IpaKTHYECKOe NIPUMEeHeH e, dHeprocoeperatolye TeXHOJIOTUY, HOBbIE HCTOYHUKH
9HEPruH, MPoOIEeMbl IOCTPOEHHS 3aKPLITBIX U OTKPBITEIX YHEPTOCUCTEM U IpyTHE.

JI7ist pa3BUTHS SHEPTeTHKY B MOOBIX MaclTadbax, 0yab TO JOKalbHas CHCTEMA
JUIS OJHOTO JIOMa WJIM HECKONIbKO CTaHUUHM [UIsi 00ECHEYCHHs IEJIOM CTpaHbl,
HEOOXOMHUMBI TIPOEKTHl C IPAaBMIILHO IMOCTAaBIEHHOH Lenblo. BaxkHO He TONBKO
yMeTh OIpeeNsiTh TEXHOIOTHH Oy IyILIero, pa3dupaThCs B MX YCTPOUCTBE, HO TAKXKE
PacCUMTHIBATE ~ SKOHOMHYECKYIO  IIeJIecOOOpa3HOCTb  CTPOMTENbCTBA |
SKCILTyaTalliH Te€X WU UHBIX HCTOYHUKOB SHEPIUH B ONIPE/IEIIEHHBIX YCIIOBHIX.

HelHelnHsss cutyanuss Ha pblHKe 3HepreTuku B KpacHogpckom Kpae
TIO3BOJISIET TOBOPUTH O HE3(MD(EKTUBHOM HCIIOJNL30BAHMM OJHEPreTHYECKHX
pecypcoB. B kpae ocTpo cTosaT npobiaemMsl “UUCTON” 3HEPIUH, CBI3AHHOM, MPEXKIE
BCEro, C 3arpsS3HeHUeM OKpy’Kalollel cpelbl IpH HBIHEIIHHWX METoAax
SHEeproreHepany, YTo MPUBOJUT K POCTy 3aboNeBaHMil M yXyIIIEHHIO OOLIeH
SKOJIOrHYecKoi 06cTaHoBKH. K TOMY ke, OTCYTCTBHE HOBBIX TEXHOJIOTHH B 00/1aCTH

INOJNYUCHUSA W TII€peaaqyu DSHEPrud HE [O3BOJIAIOT S(i)dpeKTI/IBHO HCIIOJIB30BAaTh
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SHEepreTHYecKuii IOTeHIMan Kpas, CBS3aHHBIH C OONBIIMM KONUYECTBOM
IPUPOIHEIX pecypcoB. Kpome Toro, no Bcei Poccuu yixe BCTaeT BOIPOC O HOBOM
cUCTeMe »3JIeKTpOCHAOXEeHHs, TIJle JKUTENM, HCIONb3YIONNe albTepHATHBHBIE
MCTOYHHUKM 3HEPTHH, MOTYT HE TOJBKO CHa0XaTh CBOM JIOM, HO TAaKXKe IMpoaaBaTh
JIUIIHIOO SHEPIHIO FOPOY.

JUis pa3BUTHS HOBBIX TEXHOJOTHH HEOOXOAMMO OCBOUTH HPOEKTHYIO
JeATEeNIBHOCTh, KOTOPast MO3BOJIMT CO3/aBaTh HOBEIE HCTOYHHUKM SHEPrUH, YIy4IlaTh

U O0BETUHATH YKe CYIIeCTBYIOIIHE B 3()(DeKTUBHBIE CHCTEMBI.

1.2 IIEJATOT'MUECKAS HEJIECOOBPA3HOCTD

B HacTosiMii MOMEHT BCe Yallle NPUMEHsIeTCs NPOEKTHBIA MeTo/1 00yUYeHus
JUISE Pa3BUTUS Yy JeTed HaBBIKOB CAMOCTOSITENbHOH paboTsl ¢ MH(OpMalMei,
KPHUTHYECKOTO MBIIJIEHHUS], TPUMEHEHHUS 3HAHUH B IPAKTHYECKOH NeATEIbHOCTH.

Hannast oOpa3oBarenpHas MporpaMma IIOMOIraeT B PELIeHHH CIeLyFOLIMX
AKTyaJIbHBIX NI€JarorMYecKux 3a1a4, TaKuX Kak:

- TOKa3aTh MECTO U POJIb SHEPTETHUKH B CTPYKTYpPE COBPEMEHHbIX Ipogeccuit;

- 3aMHTEpPecOBaTh FOHOIIEH U JEBYIIEK MPOEKTUPOBAHUEM JKU3HEHHBIX H
npodecCHOHANIBHBIX IIAHOB, 0COOCHHOCTAMM OyayILeit mpodeccu, BO3MOXHBIMH
My TSMH JOCTHKEHHS BBICOKOM MpodeccroHaNbHOM KBaT(pHKaIuy;

- CaMOCTOSITEJbHO JIOTMYHO M IOCIEAO0BATEIbHO OpPraHW30BaTh Y4eOHBIN
IIPOLIECC;

- pa3BUTh HABBIKU MCCJIEIOBATENbCKOM, MOMCKOBOM, TBOPUECKOM, POJIEBOM,
MIPUKJIAAHOMN (TIPAKTHKO-OPUEHTUPOBAHHON ) AeSITENBHOCTH.

B mpouecce OCBOGHHs IMpOrpaMMbl, OOydaroIlMecsi HOMy4yaT HAaBBIKH IIO
ONpeJielIeHNIO aKTyaJIbHBIX MPo0JieM, IPOEKTUPOBAHUIO UX PELLCHUS, [TIOCTAHOBKE
1IEH U 3a]1a4, TEOPETUYECKON M MpakTHIeCcKOH peanusanuu pewenusa. Kpome toro,
NPOEKTHAss  AeATEIbHOCTh  MpeamnojaraeT  OOILEHHME €O  CTOPOHHUMHU
KOHCYJIbTAHTAMH, MOJy4eHHE HOBBIX MEKIUCLUUIUIMHAPHBIX 3HAHHH, y4acTHE B

I'PAaHTOBBIX KOHKYpCax. Bce 3T0 MONOMKHTEIBHO BIHACT HA YMCHHC IIPABHJIBHO



u3naraTb HHGOPMaLUIO U NPEACTaBIATh paboTy. Takue HaBBIKM HEOOXOIUMBI [is

HanbHeHIIero passBuTus 1 o0ydyenus B BY3ax.

1.3 LIEJIb
Iensro mporpaMMmel sBIsiETCS pa3paboTKa 00ydaroUMMHCS I[POEKTa IO
albTEpHATUBHOM DJHEPreTUKEe C WCIOJb30BaHUEM COBPEMEHHBIX TOILIMBHBIX

SJIEMEHTOB.

1.4 SAJJAYA

e Pa3BUTh TpaKTHYECKHE HABBIKH pabOTBI ¢  BBICOKOTEXHOJOTHYHBIM
o0opyioBaHuEM;

e Pa3BuUTh HABBIK NPOEKTHPOBAHUS U TIOCTPOEHUS DHEPTOCUCTEM.

e Pa3BuUTH HaBBIKH COOPKH U pabOThl ¢ HHTEPAKTUBHBIMU CTEHIAMH U MOJIEJISIMH,
TOIUIMBHBIMH ~ JJIEMEHTaMH,  DHEProcucTeMaMH,  JIabOpaTOpHBIMH M
NPOMBILLIEHHBIMH 00pa3liaMy SHEPreTHYECKUX YCTAHOBOK.

e Pa3Burp y o0OydYaloIIMXCsl IIpeJcTaBieHHe o paboTe ¢ BIeKTPOHHBIMHU
KOMIIOHEHTaMH M YCTPOHCTBaMMU.

e Pa3BuTh HaBBIKA COTPYAHHYECTBA: paboTa B KOJUIEKTHBE, B KOMaHJE, Majon
rpyre (B mape) mpy CO3TaHUU IPOEKTa IO albTepHATUBHOM SHEPreTHKE.

e Pa3BuTh HaBBIKM pa3pabOTKW KOHLEMIUUM W HIEH IPOEKTOB;, IIOHUMATh
CTPYKTYPY NpOeKTa; IOHUMaTh CUCTEMY OpraHH3alluH YeI0BeYecKOoro TpyAa B

MpOeKTax.

1.5. OTJIMYUTEJIbHBIE OCOBEHHOCTH I[MPOI' PAMMBbI
Hannas Ilporpamma pa3paboTaHa B COOTBETCTBHHM C HOPMAaTHBHBIMH
TIPaBOBBIMH aKTaMH B 00J1acT 0O0pa3oBaHuUs:
. @enepanbHblii 3ak0H oT 29.12.2012 No 273-03 «O06 obpa3oBaHuu B

Poccuiickoit @enepauum»;



. VYkaz Ipe3uaenra Poccuiickoit @enepanum «O HaUMOHANBHBIX LEJIX
pazButus Poccuiickoii ®enepanun Ha nepuon 1o 2030 rogay;

° KoHuenuus: pa3BuTus AONOJIHUTENRHOTO o0pazoBanus 1o 2030 roma
(yrBepkaeHa pacnopspkenueM IIpasutensctBa PO ot 31.03.2022 Ne 678-p);

. Crpateruss pa3BuTHs BocnuTaHust B Poccuiickoit ®enepauuy Ha
nepuon 1o 2025 rona (yrBepkneHa pacnopsokenneM IpasurenscTsa Poccuiickoit
®enepauun ot 29.05.2015 Ne 996-p);

. [Tnan meponpusTuii no peanuzauuu B 2021 - 2025 rogax Crpateruu
pasBuTHs BocmuTaHusi B Poccuiickoit ®epepauuu Ha nepuon no 2025 ropa
(yrBepkneH pacnopsxenueMm IlpaBurensctBa Poccuiickor @enepauuu  OT
12.11.2020 Ne 2945-p);

. [lpukas MunucrepcTBa oOpa3oBaHHss M Hayku Poccuiickoi
depepanmu ot 23.08.2017 Ne 816 «O6 yrBepknenuu Ilopsiika npuMeHeHUs
OpraHM3aIMsIMH,  OCYLIECTBISIOLIMMU  0Dpa3oBaTEIbHYID  JIEATENbHOCTS,
SNIEKTPOHHOTO O0Yy4YeHUs, NUCTAHLMOHHBIX 00pa30BaTENBHBIX TEXHOJIOTHH IpH
peani3aliy 00pa30BaTeIbHbIX IPOrPaMM»;

. [Tpuka3 Munucrepcrsa npocsewienuss Poccuu ot 09.11.2018 Ne 196
«00 yrBeprknenuu Ilopsinka opraHu3allid U OCYILECTBIEHUs 00pa3oBaTeNbHOM
ACesSITSIbHOCTH IO OJOIMOJTHHUTCIIEHBIM 06me06pa30BaT3J'[LHBIM nporpaMmMam»;

o INpuka3 Munucrepcra npocsenieHus PO ot 03.09.2019 Ne 467 «O6
yrBepxaeHun  lLleneBoii ~ Mojend  pa3BUTHS  PErHOHAIBHBIX  CHCTEM
JONOJIHUTEIBHOI0 00pa30BaHUsl JETEH»;

. IMpuka3 MunuctepcrBa IIpoceewmenus Poccuiickorn Denepanuu OT
30.09.2020 Ne 533 «O BHeceHUH W3MEHEHWW B TIOPAJOK OpraHU3aldd |
OCYIIECTBIEHUSI  00pa3oBaTeIbHOH  JEATENbHOCTH IO  JONOJHUTEIbHBIM
0011e00pa3oBaTeNBHBIM IPOrpaMMaM, YTBEpKIACHHBIM MpHKa3oM MuHuCTepcTBa
Ipoceemenus Poccuiickoit @enepauun ot 09.11.2018 Ne 196»;

. IToctanoBnenue [ 1aBHOrO rocyJapCTBEHHOIO CaHUTapHOro Bpaya PO

or 28.09.2020 Ne 28 «0O6 ytBepxaenuun CII 2.4.3648-20 «CanutapHo-



MUIEMHUONIOTHYECKHE TpeOOBaHUs K OpPraHMu3allMsAM BOCIMTAHHA U O0ydeHUs,
OTJIBIXA M O3JJOPOBIICHUS JeTeH U MOJIOENKI;

. ITucbmo MunucTepeTBa oOpa3zoBanus U Hayku P® ot 18.11.2015 Ne
09-3242 «O nHanpaBneHuH uHpopManun» (¢ «MeToguuecKNMH PeKOMEHAALUAMH
10 MPOEKTUPOBAHHIO JOMOJHUTENBHBIX 00LIepa3BUBAIOLINX MPOrpamMM (BKITIOYAsT
Pa3HOYpPOBHEBBIE POTPAMMBI ).

.B pamkax nporpammel obydaromiyecs Mpou3BeayT cOOpPKY CYIIECTBYIOLINX
MoJesell MOMyJSIpHBIX DJHEPreTHYecKMX pelleHuil, a Takxe paspaboraror
coOCTBEeHHBIE TPOEKTHbIe peleHus. Pabota Hag mpoekTamMu OOydalOUIMXCS IO
JaHHOH MporpaMMe MPOXOIUT B pekumMe, pa3paboTaHHOM CaMHUMH 00y4alOILUMHUCH.
O0yuaromuecs npruoOpeTaloT LICHHbIE HABBIKM KOMaHHON paboThl, Lienenoiaraus
U TIOCTAaHOBKM 3aja4, pacCcMaTpHBAaIOT [aHHBIA Ipolecc C TOYKH 3PEHHUS
metogosorud SCRAM u peanusyror pemieHue NnpoOieMbl U pacCUUTHIBAIOT €ro
9KOHOMHUYECKYIO 11eNIECO00Pa3HOCTb.

BrliienepeducieHHbIe ITYHKTBHI TIO3BOJISIOT TIOJITOTOBUTD
oOyvaromuxcst Kk paboTe Hajg KPYNHBIMH M JIOKAJBHBIMH TIPOEKTaMHU ISt

3H€pr006€CHC‘IEEHPI$I s

1.6 TPEBOBAHHA K ObBYHAIOIIIUMCA
AJIPECAT ITPOI'PAMMBI, TPEBOBAHMA K OB YYAROLIMMCA,
BO3PACTHBIE OCOBEHHOCTH I'PYIIIIbI

[Iporpamma anpecoBana nojgpoctkam 14-18 ner, npomenmum obydeHue no
HOOII «DHepreTuka» W «JHepreruka — 2». B cBs3W C OpPUEHTUPOBAHHOCTLIO
IporpaMMbl  Ha  pa3paboTKy WHAMBHAYAJIbHBIX (TPYIIIOBBIX) HPOEKTOB
MaKCHMaJIbHOE KOJMYECTBO OOY4YaroIMXCsS B IPYIE HE JOJDKHO MpeBbIIaTh 12
YyeJloBeK.

Habop na Ilporpammy ocyuiecTBiseTcsi B cooTBeTCTBUH ¢ Ilopsaxkom
opraHuzaildd  o0pa3oBaTeNbHOM  AEATENBHOCTA [0 JOIOJHUTEIbHBIM

ob1eo0pazoBaTebHBIM 001Iepa3BHBAOIIMM NporpaMmaM H IlpaBuiamu npuemMa u



OTUYHUCJICHHA 06y‘-IaIOIIII/IXCH aBTOHOMHOM HCKOMMepquKOﬁ OpraHu3anmH

«KpacHosipckuii nerckuii rexnonapk « Ksantopuym».

1.7 OB BEM/CPOK OCBOEHNMA TTPOI'PAMMEBI
[Iporpamma paccumtana Ha | rox oOydeHus. ['ogoBasi Harpys3ka Ha

obyuaromierocs cocrasiser 144 yaca.

1.8 ®OPMA OBVUEHNS, BUJIbI 3AHATUM Y PEXUM 3AHATUA
VueOHble 3aHATHS MIPOXOIAT N0 0YHOH (hopMe 00yueHus. Pexym 3aHaTHH —
2 pasa B HeIelo 1o 2 akagemuyeckux 4aca (1 akagemuueckuil yac 40 MUHYT)

00s13aTeIBHBIM IIEPEPBIBOM.

IMpu mpoBeneHUH 3aHATHH HCIIONB3YIOTCS KOMOMHHMPOBaHHBIE 3aHATHS —
H3MI0KEHHE HOBOT'O Marepuala, MpoBEpKa IPOMIECHHOI0 MaTepHaa, 3aKperniecHue

II0JIy4€HHBIX 3HaHHH, caMocToATeIbHAasA paborTa.
IIpu poBeeHHH 3aHATHI UCIIONB3YIOTCS TPH (GOPMBI PaOOTEL

- JAEMOHCTpallHOHHasA, Koria 06yt1aromﬁeca CIyIIarT 00BACHEHUS
neparora Hu HaGHIOI[a}OT 3a JEMOHCTPAllHMOHHBIM 3KPaHOM HIIH 3KpaHaMH

KOMIBIOTEPOB Ha YUCHHUECKHUX pabounX MecTax;

- (poHTaNbHAs, Korja OOy4aloIluecs CHHXPOHHO paloTalT Mo

yIpaBieHuEeM T1eJarora;

- CaMOCTOATCIIbHAA, Korja 06yqafomﬂec;1 BBIIIOJIHAKOT

HHIUBHAYAJBHBIC 3alaHUA B TCUCHUE YaCTH 3aHITHA.

[ToBTOpeHHE W YCBOEHUE IMPOMIEHHOTO MaTepuana OCyILECTBISIETCs Yepe3

KOHTPOJBHBIC U IIPOBEPOYHEIC p360TBI, aHaJIHU3 NOJYUYCHHEIX PE3YJIbTATOB.

3akperuieHde 3HaHW, yMEHHW WM HaBBIKOB 4epe3 I[OCTAHOBKY 3aJavH H

CaMOCTOATENIbHYIO paboTy 00y4arolLerocs o pyKkoBOJCTBOM IeJarora.



IIpuMeHeHne MONy4YeHHBIX 3HAHUH M HaBBIKOB 4epe3 NMpHUKIagHylo paboTy

06yqa}0mer0(:ﬂ, HCITIONIB3YIOLIErO HA NPAaKTHUKE l'IpI/IO6p6‘TeHHBIe KOMIICTCHITHH.

B xauecTBe 0OCHOBHOIO MeTOIa 06yquH;1 HCIIOJIB3YCTCA HpOGKTHBIﬁ MCTOI.

1.9 OXKMIIAEMBIE PE3VJIBTATBI U CTIOCOBBI UX TTPOBEPKI

OCOOEHHOCTBIO  IIpOrpaMMbl  #ABJA€TCA  TO, 4YTO  OHa, Oyay4u
MEXIUCLUIIIMHAPHAs, HanpaBleHa Ha pa3BUTHE Y O0OydalolMXCs HaBBIKOB
pa3pabOTK¥  INIPOEKTOB 10  albTEPHATHBHOM  DHEPreTHKE, TEXHOJIOIHH
nprOOPOCTPOECHUS C MCIIONB30BAHMEM COBPEMEHHBIX TOIMIHMBHBIX 3JIEMEHTOB.

B paMkax mporpamMmsbl pa3BUBaIOTCS cieaytomue komnereHuun Soft u Hard

skills:
Knacrep npodunsueix soft skills

B nmanHbIM KIIaCTCp nonagarnT T€ KOMIICTCHIIHH, KOTOPBIC HBO6XOI[I/IMBI pIRIE: |
YHOpaBJl€HUA IIPOCKTaMU H CBOEH JesITeNbHOCTBIO B JHEPIAKHUKBAHTYME, KakK

6a30BBIM NpeIMETOM COOCTBEHHOMN «IPO(eCcCHOHATBHOW» e TeIEHOCTH.

® Pazpaborka mpoextoB. CriocoOHOCTH pa3padarbiBaTh KOHUENLUUH U
Ui MTPOEKTOB; TIOHUMATD JIOTHUKY H METOZOJIOTHIO IIPOSKTUPOBaHuUs; pa30dupaThCs
B IPOCKTHBIX IIOAXOJaXx; OCYHIICCTBJATh IIPOCKTHOC OIIHCaHHUC, IIOHHMAaTb
CTPYKTYPY ITPOEKTa; MOHHUMATh CHUCTEMY OpraHW3allid 4ejOBeYeCKOro TpyJa B
NPOeKTax.

® Pabora ¢ puckamu. CnocoOHOCT, INPOTHO3UPOBATH  PHUCKH;
CLEHMPOBATh PUCKH; BBIpabaThIBATh MyTH IPEIOTBPALICHHS PUCKOB; OLCHMBATh
PHUCKH; OTHUCHIBATH PUCKH.

® Pabora ¢ 3KOHOMHYECKHM IIJIJaHHpOBaHHEM IpoekTa. CrnocoOHOCTH
paccuuTath cedecTOUMOCTS, INIAHOBYIO IIeHy Ha dTalax peaau3alyy U T...

® Pa6ora B komanne. CrnocoOHOCTE OpraHM30BBIBaTH M CO3/1aBaTh
yeJIoBeYECKHe KOOMepaluy; CIIOCOOHOCTh MOCTPOUTh CUCTEMY pa3lieieHus Tpyaa;

CIIOCOOHOCTH OLIEHUTh YeJIOBeUeCKUil MOTeHIHAI.



Knactep nuanocTHBIX soft skills

B JaHHBIM KiacTep nonagaroT T¢ KOMIETCHIHH, KOTOPLIC HQOGXO,[[HMI)I JJI5

yYOpapJICHHA BOSHHKAIOIIUMHY CUTYAlIHAMH COLIMAJIbHOT'O XapaKTepa.

e  [leperoBopocmocobnocts u yOemurtenbHocTs. CrocoOHOCTH BecTH
MEeperoBophbl C pazHbIMH CyOBEKTaMH AEATeJBHOCTH M OKa3blBaTh BIUSIHHE B
npoliecce pean3alyy AesaTeIbHOCTH U MIPH MPOBEISHUHN NIEPETOBOPOB.

@ JlupepctBo. CnocobHOCTb co31aTh KOMaH1y BBICOKOI1
NPOLYKTUBHOCTH; CO3IaTh W MOAAepXUBaTh 3((eKTUBHbIE OTHOIIEHUs Oeps Ha
ce0s OTBETCTBEHHOCTh 3a JOCTHIXXEHHE LSS,

® KpeatuBHoctb. YMeHHe BHIESTH U CO34aBaTh KOMITO3HIHOHHBIS
9JIEMEHTHI B JTIFOOOM acreKTe KU3HH, CIIOCOOHOCTh K a0CTPaKTHOMY TBOPYECTRBY.

° PednexcuBHOCTb. CIOCOOHOCTH NMPOU3BOAUTE OLIEHKY COBEPILIEHHBIM
JeHCTBUSIM.

Knacrep xoHTeKCTyanbHbIX soft skills

B naHHBIA KJ1acTep MOMAgaroT T€ KOMIIETEHIUH, KOTOPble HEOOXOAUMBI JIs

obecrieyeHus JIeITeNLHOCTH:

© CrpaTterudueckoe W  TakTHueckoe  MbluuieHue.  CriocoOHOCTH

YOCPKHUBATE aClICKT CTPATCruHpoBaHKuAa U TAaKTHKA B pa60Te.

Knactep Hard skills
B pamkax mnporpaMMbl pa3BHBAIOTCS CleAylomue TMpodeccrnoHalbHbIe

HaBBbIKHM U 3HaHHA:

] 3HAHUs OCHOBHBIX NNOHATHUH 3JIEKTPOHHKH.
° 3HaHus paboThI ATEKTPOHHBIX KOMIIOHEHTOB.
e 3HaHUS ~ DJIEMEHTOB  JJEKTPOHHOTO  B3aMMOJEHCTBUS  y3JIOB

PaAMO3IEKTPOHHBIX YCTPOUCTB.
® 3HaHHWS OCHOBHBIX IMPUHLUIOB M IPHUEMOB IPOEKTUPOBAHUS

DJIEKTPOHHBIX CHCTEM,



e HaBpbiku ¢caMOCTOSITEIBHOIO peUICHUA TCXHUYCCKUX 3a/iad B MMpouecce

KOHCTPYHPOBaHHUA SHEPIETHYCCKHUX CHUCTEM.

© HaBbiku wW3n0XKEHMs JOTMYECKH [PAaBUIIBHBIX MJEHCTBUH MOJENHU
(tipoexTa).

® HaBpik MOIenupoOBaHWS TEXHUYECKMX YCTPOMCTB, 3HEProysJioB,
SHEPrOCUCTEM.

® HaBpiku paboThl ¢ AOMONHMUTENLHON JIMTEPATypoH, C KypHallaMH, C

KaTaJloraMu, B HHTepHeTe (M3y4ueHue 1 oopaboTka uHGopMaLum).

° HaBbIKM 1€MOHCTPUPOBAHHS TEXHHUUYECKUX BO3MOXKHOCTEH CO3MaHHBIX
IPOEKTOB.
° Hagriku noaroroBku u popmarupoBanus tekcta B MS Word, co3nanus

npeseHTauuii B MS Powerpoint.

1.10 ®OPMBbI ITOABEJAEHUA UTOI'OB OBYUYEHUA

OucHKa YpPOBHA BIAJACHHA IPOBOJAUICA NPENOJABATENIEM B IPOLECCE
BBINIOJIHEHMSI OOYYAIOIIAMCS COOCTBEHHOTO HTOIOBOTO IIPOEKTa / ydacTus B
oTOOpOUHBIX 3Tamax MeponpusTuid, Bxomammx B Kanenmape Bceepoccuiickux
MepornpusTHii B cdepe JOMONHHTENBHOTO 00pa3oBaHus JeTed  W/MIM
PexoMeHI0OBaHHBIE DPETHMOHAIBHBIE MEPOINpPHATHS B cdepe ITONONHHUTETBHOIO
obpazoBanus aetei TexHuyeckoit HanpaBneHHocTd PI'BOY JO OLJIO.

[To wroramM KakKJOTO KJIFOYEBOIO pazjena IPOBOJUTCS IIPOMEKYTOYHAs
arrecTanus B oopMe MPOBEPOUHOI pabOTHI.

ATTecTais o UTOraM OCBOEHHs IPOTrpaMMbl IPOBOJUTCS B CEpPeIUHE U B
KOHIE TOJa M IpEeACTaBisfeT COOOH NMpen3alluTy/3alluTy UHANBUAYAIbHOIO MM
IPYIIIOBOTO MPOEKTa MO pa3paboTke U peanu3ally MOJENEH YCTPONCTB U CUCTEM
PE3epPBHOrO HJIM IOCTOSIHHOTO 3JIEKTPOIMTaHus B sHepretuke (Energy-Net) winu
TEOPETHYECKUX MIPOEKTOB MePCIEeKTHBHOMN HAIIPABIEHHOCTH. .

TexHonmorus MNpoOBCACHHA HTOI'OBOI'0 KOHTPOJA - IKCIIEPpTHasxA OLCHKa B

paMKax 3alIHUTEBI IIPOEKTA. B Hen IMPUHHUMAECT Y4acCTHEC HpeHOHaBaTeHBCKHfI COCTaB
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KBantopuyma. KoHKpeTHBIH Tyn 3KCcnepToB (GOPMHPYETCS B XOJ€ NPOXONKACHHS
3Tarna MoJAroTOBKH NMPOEKTa K MPe3eHTaliH, YTO MO3BOJSET YHaCTHHKAM TONYYUTh
3KCHEPTHYIO OOPaTHYIO CBS3b OTHOCHTEIBHO MPEACTABIEHHOTO MPOEKTA, a TaKKe

TTOHATD, HEPE3 KOMMEHTAPHH SKCNIEPTOB, NEPCINECKTHRBEI Pa3BUTHA IIPOCKTA.
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2. VUEBHO-TEMATHUYECKHWM ILIAH

Ne HaumeHnoBanue pasjieioB H TeM KoanueerBo akageMu4eckuii 4acon Popma
n/m KOHTPOJISL
BCEro TeOpHst NPAKTHKA
1 |CobmioneHue mpaBHi TEXHHKH 0e30MacHOCTH H 2 2
CaHMTAPHO-TUTHEHHYECKHX HOPM IIpu paboTte ¢
MEKTpoobOpyaOBaHHEM H YUeOHO-
METOIHYECKAMH MaTepHaIaMH
Paznen 1. «IlIporpammupoBanue Ha 38 19 19
niaardopme Arduino»
2 | Arduino Nano Brick- ocHOBHbIE Oneparuu. 8 4 4
3 | Aumanoro/mudpoBoii npeodpasopares 8 4 4
4 |Huna 12C 6 3 3
5 |Pene 2 1 1
6 |IToBOpPOTHLIH SHKOACP 2 1 1
7 |OLED-nucnneit 6 3 3
8 |Lludpo-ananoroselii npeodpaszosarenb 6 3 3 [posepounas |
pabota
Pa3znen 2. «MHTepHeT Bemei» 16 7 9
9 |Ocnora pabotsl loT 6 3 3
10 |YcranoBka 6UOIHOTEK 4 2 2
11 |Cxems! IoT 6 2 4 IIposepounas
paGora
Pazgen 3. [IpoexT. 88 13 75
12 |Komanmoobpazopanie 2 0 2
13 |[Meromonorus yrpapiaeHus IPOEKTOM. 2 1 1
14 |Peamusanus yueOHOTO TBOPYECKOIO MPOEKTA 76 12 64
(o BeIOOpPY)
15 |IloaroroBka x 3alIuTe MIPOEKTA. 4 0 4
16 |IIpomexyTOuHBIH KOHTPOIIb. 2 0 2 [Ipenzammra
IpoeKTa
17 |HMroroBsiii KOHTPOIb. 2 0 2 3amura
[IPOEKTa
HUTOT O uacos: 144 41 103
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3. COAEPXKAHMUE IMPOI'PAMMDbI

1.CoOurogeHre paBuIl TEXHUKH 0€30ITaCHOCTH M CAHUTAPHO-TUIHEHHYECKUX
HOpM TipH paboTe ¢ JIeKTPOOOOpyIOBaHHEM H YIeOHO-METONUYECKUMHU
MaTepraiaMH.

O6ue nmpaBuiia 0€30MacHOCTU B 00pa30BaTEIbHOM yupexaeHUU. OCHOBBI
TeXHUKHA 0e30TmacHOCTH TpH paboTe ¢ dIeKTpuyYecKuMH mnpubopamu. TexHuKa
Oe3zomacHoct npu pabore B naboparopuu. OOIIME TMONOKEHHS TEXHUKH
0€e30MacHOCTH TpK paboTe ¢ XMMUYECKMMM peakTuBamu. TexHuka O0e301acHOCTH

pu pabote ¢ 1a00paTOPHBIMHU YCTAaHOBKAMHU.

Pasnen 1 «IlporpammupoBanue Ha niatgopme Arduino»

2. Arduino Nano Brick- ocHOBHEIE OTIepaiun.

Teopusi: DIEKTpOHHKA. Texnuka Oe3omacHocTd Ipu padore ¢
sIeKTpUYecKuME cxemami. biioku Habopa Arduino. Arduino Nano. CBeToanons! 1
KHOIIKY. [IpocTeiiiye syeKTpuyecKue Hemnu.

[TpakTtuka: CO0pka MPOCTEHINX DIEKTPHUECKHUX LETIEH.

3. Amnanoro/uupoBoii npeodbpazoBarens.

Teopus: AUl - npunnun pefictBus. IloTeHnuomerp. AT ¢
doropesucropoM LDR. M3Mepenne temneparypbl TEPMOPE3UCTOPOM.

IMpaxTuka: COopka oanexkTpu4yeckux ueneid. Boaprmerp Ha ALl u ¢
nojxmouenuem k K.

4. Illuna I2C.

Teopus: ITpunin padoTsl 1 koMan bl WHb [2C. Huna 12C 1 nopt BBOAA-
BBIBOJIA. 7-CETMEHTHBIN JUCIUIEH - MPUHLMIT IeUCTBHSL. 7-CETMEHTHBIN JUCIUIEH Ha
muHe [2C - npuHLIKD 1eHCTBUS.

[Mpaktuka: COoOpka >IEKTPUYECKHX LENei. 7-CerMeHTHBIM NUuCIIeH -
NPOCTOM CUETYHK.

5. Pene.
13



Teopusa: Ilpunnun pabGotsl repkoHoBoro pene. ['epkoHOBoe pene s
YOpaBIEeHUS AUCILIIEEM.

[Ipaktuxa: COopka snextpuyeckux Lenei. Talimep co cpabaTbiBaHHEM OT
repKOHOBOI'O peJie.

6. IloBOpOTHBIH PHKOAEP.

Teopusi: bnox mnoopoTtHoro »sHKomepa. I[IOBOpOTHBIM SHKOAEP C
oToOpaxxeHreM 3HaueHuil. [I0BOPOTHBIN IHKOJEDP C 7-CETMEHTHBIM AMCIUIEEM Ha
BBIXOJE.

[Tpaktka: COopka snekTpudeckux Imenei. [loBopoTHBIM sHKOAEpP C
0TOOpa’keHHeM 3HAYECHHH.

7. OLED-nucnneit

Teopust: Ilpunuun paboTsl rpaduueckoro auciuies. bubnuorexa Onoka
OLED. Bnox OLED c mmmsHoi 12C. ok OLED u Haoop cumBonoB. OLED-nucnneit
¢ ALIII nnst u3mepeHus HanpspKeHU.

[IpakTtuka: C6opka snexrpuueckux neneid. OLED nucruteii ¢ AL B cbopke
muHu-ocuuiutorpada. OLED-mucruteft ¢ 6rnokom ALl B cbopke paBoiiHOro
BOJITMETDA.

8. Hudpo-ananoroseliii npeodpazoBaTellb

Teopus: [Ipuniun padotsl Ludpo-ananorosoro npeodpaszosarens. [Ipocroit
HAIT na npunumne IupotHo-HIMmynbcHOW Monymamuua(IUKMIM).  LAIT ¢
ynpaBineHuem no muHe [12C.

ITpaktuka: Coopka snexkrpuyeckux uenei. biok LIAII ¢ noreHnroMerpom.
brnok OLED u LIAIT ¢ AILIIl. Brnok OLED u LIAII ¢ ALl ¢ oTtobpaxeHuem

CHHYCOM/IBI.

Pasnen 2 «AHTEepHET Belei»
9. OcHosa pabots! [oT
Teopust: brok 3a3emnenus. biok nuranus. bnox IoT u cpena paspaborku

Arduino. OcunoBa Habopa IoT. Xapakrepuctuku Omoxa IoT. Konrtaxter GPIO.

Cpena pazpabotku Arduino.
14



ITpaxtuka: Coopka npocTeiinx snekTpuueckux nenei uz 6moxos loT.
10. YcranoBka 6uGnIMOTEK.
Teopus: Ycranoska Oubnunorex Arduino. [paiiep BuprtyansHoro COM-
nopra. MoHHTOp nocaenoBaTeNbHOro uHTepdeiica.
[Ipaktuka: COOpKa HOYHHKA C JETEKTOPOM JBHJKEHHS. VYCTaHOBKA
coenuHenus. Komnunsauus u 3arpyska nporpaMm. Pesxxum nmporpaMMupoBaHusl.
11. Cxewmsi IoT.
Teopus: OLED-gucnneit — BbiBOJ TeEKCTa. PaKkTOp KOPPEKLMH.
[Mpakruka: Kongpurypauus 6moxa loT B pomu WiFi-knuenra. Ilomyuenue

BpEeMEHH 110 HHTepHeTy. Kypc BaIOT U3 HHTEpPHETA.

Pa3zpnen 3. Ilpoexr.
12. Komannoo6pa3oBaHue.
[Mpaktuka: Tecr Ha ompeneneHue pond B koMaHze. Mrpa Ha
KOMaH000pa3oBaHue.
13. MeTonio0rus YIpaBaeHus IPOSKTOM.
Teopus: Ilnanupopanue npoexta. OCHOBBL Lienenonaranus. Meroaonorust
SCRAM. Metoaomnorus Kanban.
INpakTuka: 3anonHeHue 1mjaHa peanusanuu B nporpamme Trello.
14.Peanu3aius y4eOHOTO TBOPUYECKOTO IpoekTa (1o BEIOOPY).
Teopus: OCHOBBI IKOHOMUYECKOTrO IaHupoBaHus. OnpelneneHue LNeneBon
IPYIIIBL
IMpakTika: Beibop TeMaTHMKH W HAIpaBJICHUH pa3BUTHUS B KOMaHIE MJIA
perenus rpodiem "padouero” npoekra. OnpeneneHue nNpoodneMsl, eIy U 3aaad.
OmnpeneneHre 1eNeBOM  TPYMNbI, AaKTYaJlbHOCTH INpoekra. OHHAHCOBO-
SKOHOMHYECKOe  TulaHupoBaHue. OrmnpeneneHue  puckoB.  M3roToeneHue
Mojenu/Maketa/mpororuna. Peanuzauus npoekra. Iloaroroska nacrnopra npoekra

(aHHOTALMA MPOEKTa, TEXHUYECKas 3HAUUMOCTD).

15. IloxroroBka K 3alluTe IPOEKTA.
15



ITpaktuka: OpopmMmieHre Npe3eHTalMOHHOT0 MaTepua.

16. IlpomexyTOUYHBIH KOHTPOJIb.
[TpakTuka: 3aiyTa NPOEKTHON HAEH.
17.  HTOroBbli KOHTPOJb.

IIpakTuka: 3amMTa NPOEKTHOM HeH. 3allATa IPOEKTa.



4. CIIUCOK JINTEPATYPbI.
4.1. U1 HACTABHUKOB
Knurmu:

1. B.E. ®optoB, O.C. Ilonens. «DHepreriuka B coBpeMeHHOMMUpe», M1
«HnTemnexTy», 2011,

2. B.E. ®oporo, O.C. Ilonens. «Bo3oOHOBnseMas oHepreTuka B
COBpPEMEHHOM Mupe», MO, 2013.

3. A. ma Posza. «Bo3oOHOBNsieMble HMCTOYHMKM OSHepruu. Pusuxo-
TexHu4Yeckue ocHOBLIY, ]I «HTennexkt», 2010.

4. b. Copencen. «lIpeoOpazoBanme, mepenaya U aKKyMyJIUpOBaHUE
sHeprumny», U1 «Murennext», 2011.

5. Habou Ix. «OcHOBBI COMHEUHOM TennosHepreTukn», U] «MHTennex»,
2013.

6. B.B. TerenpmuH. «®u3udyeckye OCHOBbI  TPaJMLMOHHOH U
anbTepHATUBHOM dHepreTuku», U] «MuTemnexr», 2016.

7. B.K. Bnacos. «Ilonesnsiii Berep. Ot mapyca po...», U «MuTennex»,
2017.

8. IO.A. Kotnsap, B.B. Illunkapenko. «Bonopoansiii BceoOyu B Poccun. K
rctopuu Bonpoca. JJokymentsl. Matepuainsl. Kommentapuii», ACMH, 2008.

9. O.E. ABepueHKOB. «CXeMOTEXHHKA: allaparypa H nporpaMms», JAMK
Ipecc, 2012.

10. @.A. TxaueHko. «DneKTpoHHBIE TPUOOPE U ycTpoiicTBay, UHOPA-M,
2011.

11. DHEpIKUKBAHTYM: TYJIKHUT.

Ilepuoanueckue H3NAHHSA:
«Hayka u )Xu3Hb»;
«ITonynsipHast MEXaHUKa»;

«TexHUKa MOJIOIENKH.
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4.2. JIUIS1 ObBYUAIOIIINXCA
Knuru:

1. B.E. ®opros, O.C. [lonens. «DHepreruka B COBpeMEHHOM Mupe», M/1
«Hutemnext», 2011;

2. B.E. ®oporos, O.C. Ilomens. «Bo300HOBISeMas »JHepreTuka B
coBpeMeHHOM Mupe», MOU, 2015.

3. K. ITukoBep. «Benukas ¢usuka. Ot bonbioro B3psiBa 10 KBaHTOBOrO
BockpereHusi. 250 OCHOBHBIX Bex B HUCTOpUHU (u3uku», Jlaboparopus 3HaHUH,
2015.

4. B.K. Bnacos. «Ilone3nsiii Berep. Ot napyca no...», M1 «Muatennexry,
2017.

5. 0.A. Kotnsap, B.B. llunkapenko. «Bonopoausiii Bceodyu B Poccuu. K
ucropuu Borpoca. lokymentsl. Matepuansl. Kommentapuii», ACMH, 2008.

6. O.E. ABepuenkoB. «CxeMOTeXHUKa: anmnapaTypa u nporpaMmsn», JJMK
IIpecc, 2012.

7. ®.A. TkaueHko. «NeKTpoHHbIE MpHOOPE! U ycTpoiicTBay, UHOPA-M,
2011.

IlepHoanuyeckHe U3AaAHUS:

«Hayka u xuU3HbY;

«[TomynsapHas MEXaHUKaY;

«TexHuka MOJIOIENKI.
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5. ”HOOPMALIMOHHO-METOANYECKOE OBECIIEYEHHUE U MATEPUAJIBHO-
TEXHUYECKOE OCHAIIIEHUE JOIOJTHUTEJBHOM OBIIEOBPA3OBATEJIRHOM
OBIIEPA3BUBAIOUIEN MPOTPAMMBbBI «JHEPTETHKA - 3»

Toxg
No H3IaHH Bug
" Haszpaumne ABTOp f (3J1eKTPOHHbII,
il (co3ma meYaTHBIH)
HH#A)
Metoan4eckue nocodust
1. | ADVANCED SET MANUAL https://www.brickr ik | Sienrponmk
knowledge.de/en/
2. | ARDUINO SET MANUAL https://www.brickr 2018 | DIeKThOMHLLL
knowledge.de/en/ P
3. | Teoperuueckas pu3nKa Jlannay, JI. 1.,
Jupmun, E. M. 2004 | DnexTpOHHBIN
M. ®uzmarnur.
4. | INTERNET OF THINGS SET MANUAL https://www.brickr "
2018 | DnexTpoHHBIH
knowledge.de/en/
MaTtepHajbHO — TeXHA4YecKOe o0ecnedeHue
1. | YyeGHo-mMeToauueckuii crens «BomopoaHas SHEpreTukay 5 mr 2016
2. | HanosipHas BEHTHJISIIHOHHAS YCTaHOBKA [JI HMHTALIMK BeTpa B 3wt 2016
nabopaTopuu
3. | HamosHO-HACTOJIbHAS YCTAHOBKA JIJIsi HMHTAIIMK COJTHEUYHOTO CBETA B 4 T 2016
nabopaTopuu
5. | Ctenp «HTeNIEKTyalbHEIE SJHEPreTHYECKHE CHCTEMBD) 1 wr 2016




6. | CrcTemMa IPaKTHYECKOTO HCITOJIL30BAHMS TOIUIMBHBIX 2JIEMEHTOB 2wt 2016
7. | KoMIUTeKT BOAOPOIHOM 3HEPTeTHKH I KIacca pOOOTOTEXHUKH, 2 mT 2016
aptukyn BOKP-8
8. | 'enepatop BOJOPOia MaJIOi MOLITHOCTH JISI IIKOJIBHOM J1abopaTopuu 1 mr 2023
9. | Yuebnsniit Habop ot Brick’R’knowledge Advanced Set 4 wr 2018
10 Vuebusiit Ha6op ot Brick’R’knowledge SOLAR SET 4 mr 2018
11 Vuebusrit Habop ot Brick’R’knowledge INTERNET OF THINGS SET |4 it 2018
12 Vuebnsiit Habop oT Brick’R’knowledge ARDUINO CODING SET 4 T 2018
13, YyeOusiit Habop ot Brick’R’knowledge LOGIC SET 4 wr 2018
14| HoyTOykwu 12 mt 2017
15, TIpoekTop 1 mr 2016
16 Cronbl, cTyNbs, KaQbl U CTEIUIANKH JIJIsl XPAHEHHS 2017
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6. OHEHOYHBIE MATEPHAJIBI

Kpurepuu oneHuBaHHs NPOMeKYTOYHBIX POBEPOYHBIX paboT:

Kpurepuii

Ouenka

BHGKTDOHHaH cxeMa c06paHa IIpaBHUIIBHO H 3a4eT

BEITIOJIHSAET HEOOXOOUMYH0 (hYHKIIHIO.
KoppekTHO nponucad NporpaMMHEBIi KOI.

BepHo crienaH BBIBOJ 1O paboTe CXEMEI.

DnekTpoHHas cxema He paboraer. He He3ayer

c(hopMyJIHPOBaH BBEIBOJ 10 UTOTY pabdOTHI.

KpuTepuH oleHKH HAYYHO — HCCJIeI0BATEILCKUX, HHIKEHEPHO —

texuuueckux u digital development npoexros

Ne O0beKT OLIeHKH Kpurepuu banibi banabt
n/m
1. Ouenka cozganHoro | HoBM3Ha M akTyalnbHOCTh TEMBI IPOEKTA or 0 go 10
H3MIENHUS
ITpuBnexaTensHOCTh U OPHTHHATBHOCTD or 0 mo 10
(IpoBeeHHOTO
(BHEITHETO BHA CO3AaHHOTO H3CIHUS
HCCIIENOBAHMUA,
BO3MOXKHOCTH BHEJIPEHUSI UCCIIEI0BaHUS,
pa3pabOTaHHOrO . .
"y Iu3aitna paspaboransoro digital mpoaykra)
digital mpogykTa)
PaGoToc1oco0HOCTD (M3rOTOBACHHOrO u3jaenus, | ot 0 go 10
IIPOBEIEHHOTO HCCIeN0BaHUs, pa3paboTaHHOIO
digital npoaykra)
KayecTBO (M3rOTOBIEHHOIO M3/IENIHA, ot 0 1o 10
ITPOBEJICHHUS HCCIIEI0BAHUS, pa3paboTaHHOro
digital npoxykra)
[TepcrieKTMBHOCTH ¥ KOHKYPEHTOCIIOCOOHOCTE or 0 no 10
(CO3aHHOTO H3IENHs, TPOBEICHHOTO
HccneaoBanus, pazpaborannoro digital
IPOJIyKTa)
2. | Ouenka nacropta dopmyMpoOBKa TEMBIL, LieJIeit U 3a/1a4 IpoeKTa or 0 no 7
IpoeEKTa
B Hcciienoanue npoOneMsl IIpoCKTa or 0 o7
CootBeTcTBHE pe3ylbTaTa IIpoeKTa or 0 o 7
MOCTABICHHOM LIEH
HccenoBaHue HeNeBOH Py (Y JUTOPHUH) or () mo 7
O6ocHOBaHHE SKOHOMHYECKOH cocTapisoweit | ot 0 mo 7
(co3maHus W3OETHs, IPOBEIEHHOTO
HccreoBanus, pazpabotku digital mpomykra)
3. Cobmoienrie periaaMenTa npe3eHTaium ot 0 10 5




Onenka 3ammThl
MIPOEKTa

MaTepHalioB

KauecTBo nmojaun marepuaia u npeiacrasiesus | or 0 mo 5
(u3nenust, uccienosanus, digital mpoxyxra)

[lonumanue cyTH 3a1aBa€MBIX BOIPOCOB H or0 10 3
apPryMEHTHPOBAHHOCTh OTBETOB JIOKJIAIYHKA

KauecTBo npeseHTanuu U Npe3eHTalMOHHbBIX or0mo 5

Kputepun oneHuBaHHs NPOMEKYTOUHOH H HTOTOBOM aTTeCTALMH:

ATttecTanus KonuuectBo 0aos Orenka
IIPOMEKYTOUHAS 36-71 3ayeT
0-36 He3ayeT
WUTOr'OBas 52-105 3a4Yer
0-51 He3ayeT
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7. INPUJIOXEHWA

IIpunoxenue 1

IIpuMepHbIii NepevyeHb TeM IS IPOeKTOB:

TexHonornu «3eneHol s3HepreTuku» B Poccun u mMupe.

Hcnone3oBaHue KUAKOCTHOMEMOpAHHBIX TOIUIMBHBIX JJEMEHTOB B
ycaoBusix KpacHosipckoro kpasl.

AHaJIM3 OJHEPreTHYCCKHX CHCTEM Tropoaa KpacHosApcKa Ha NpUMEpe
OxTs6pbcKoro paitona.

Mertonb! ycTpoiicTBa SJHEPreTHYECKUX CUCTEM.

Mcnonp3oBaHue anbTepHATUBHBIX HCTOYHUKH SHEPTHH B CEBEPHBIX paiioHax
KpacHosipckoro Kpas.

M3yuyeHne BIUSHUS FOJUUHBIX TeMIEPaTypPHBIX KoneOaHUil B (o
KpacHosipcke Ha pabouue XapaKTepUCTHKH BOJOPOAHBIX TOIJIMBHBIX
3JIEMEHTOB.

O0ecrneuenne 3Hepruel yaaneHHbIX paiioHoB KpacHosipckoro kpasi.
Mertozp! XpaHeHus! BOJOPO/ia B IPOMBILIUIEHHBIX MacIiTadax.
Hcnonp3oBaHne BBICOKO3(P(EKTUBHBIX KOHIAEHCATOPOB B  TOPOJCKHX
JHEPreTHYECKUX CUCTEMaX.

MeTobl HAKOIUIEHHs SHEPTUM COJHIA U BeTpa B Cubupu.

HccnenoBane MNOrofHbIX YCAOBMH [aia pa3spaboTku  3(PEKTHBHOTO
BeTpsIHOTO reHepaTopa B KpacHosipckoM kpae.

Pa3paboTka BeTpsiHOro reHepaTopa NOBbIILIEHHOH (D MEKTUBHOCTH.
IToseinenue KIIJI cucreM aHeproodecredeHus 3JeKTpoOMOOHIIeH.
Hcnonp3oBaHue MeTAJUIOTMAPUAHBIX  BOJOPOJHBIX AaKKyMYJSTOPOB B
aBTOMOOMIIBHOM TPOMBILIUIEHHOCTH.

Pa3zpaboTka yHHBepcadbHOrO 3apsgHOrO YCTpPOHCTBA Ha MpHUHLUIAX
aJIbTepPHATUBHOMN dHEPreTUKH IS TaKETOB.

Vcrionp30BaHKe TEPMOIIEKTPUIECKUX F€HEPATOPOB B OBITY.

23



I Ipunosxxenue 2

Ilpumep npoBepo4HbIX paGoT MO HTOraM pa3/esioB.

IIposepounas pabGora. Pazgen 1. «IlporpammupoBanne Ha miaardgopme

Arduino».
3aanue.

Cobepure cxemy s rpagu4eckoro OTOOpayKeHHs Ipollecca 3apsjikv H

paspsiaku KoHneHcaTopa. Crenaiite BEIBOJ O TIEpEMEIIEHHH KPUBOH Ha AHCILIEE.
Ilpumeuanue:

Konnencarop 3apsixaercs 3a 3 ceKyHAbl U pa3pspKaeTcs 32 TAKOE e BPeMs.
Ha nucnnee munu-ocuunnorpada orobpaxaercs Kpusas 3apsaky U paspsaku. Jlis
OIpeJieleHHs] TOYHOI0 BpeMEeHU HUCTIoNb3yiTe koManay millis(), cuuraroras Bpems,

Ipolle/liee NOocie 3almycKa IporpaMMbl B MIJLTUCEKYHaX.

[TocTosiHHYIO BpeMeHM 3apsiKd KM paspiakd MOXKHO pacCUdTaTh II0
dopmyne: t=R*C, umeem 100000 Om*10E-6E = 1 c. D10 Bpems, 3a KOTOpoOe

KOHJEHCATOP 3apsyKaeTcs WK paspsokaercs Ha 63 %.
Heo0xonumelii pesyibrar,

Ha pucnnee orobpaxkaercda rpaduk 3apsiki U pa3psaKud KOHAEHCATOopa.

Kpugas nnaBHO nepemerniaeTcs Mo JUCIIIETO.
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BosmoxHoe peuieHue.

[/ RU_37_Apphcations_dischargecurve

int mulisec =0, [/ MeTKa ANA MUANNIeRYHA
voud setupl) {

Wire begin(), // vraumanuiauna 12C

12¢_oled_initallfi2coledssd), // nraumanniayns OLED

for (int 120, 1<64, 1+ +) advalbuf[1]=47, // 3nauenne no ymonuanmo
]

voud loopl) { //
/7 OLED-gmucnnen 64x48 nukcenen
static int Cax = 0 // W AMSEOmm CaeTumn
static int state = 0, // ncnonsiosanne CucTeme: COCTORMMA
ntms = O, /7 Bpesa MIMEDAETCA B ML
static int daval = 0, // semognoe masernne
int anad = analogRead(AD), // cunteibanme nanana 0
char buffer{40], // ASCil-Gydep AnA NOK3IIaHMK B BONKLTAX
disp_butfer_clear(COLOR_BLACK), // oMncTRA Inpana
double p1 = (ana0*5000 0)/1023.0, /f/ a mB
ntyl =0, // nonomenne y
sprantfibuffer, "AQ-%d %03dV ", (intlpl1/1000.{(int)pl1%1000)
yl =47 (pl* 30 0}/5000 0. // 5 B marcumym -> 30 nuscenen
advalbut{cxxes] = y1, // xparenwe O=dux B + 128
f {eax »63) Cxx =0, J/ umxanuecxmn CaeTanx
disp_pnnt_xy_lcd(2, 0, (unsigned char *)buffer, COLOR_WHITE, 0},
int 1=0, f/ cuerunx cronbuoe
int yold = advalbut{{cxx+ 1)%64}, // npeapayuiee 3navenue
for (1=0, 1<63; 1++) { // emBoA Bcex cronbuos
yv1 -advalbut{{cxxs1+1)%64], // unknnuecron Oydep
disp_lne_led (1. yold, s, y1. COLOR_WHITE)
yold = y1, // coxparunre B (Tapoe HaveHne
!
disp_lcd_frombuffer{), // smboa Ha aucnnes (paduka 33pajkin i DAPAAKK KONAPHIATORS
[/ € GUKCHPOBAHHBIM MHTCDBANOM HIMEDEHII
ffms=mllis(). // Texyuiee spemna
if (ms > (mubsec+ 3000)) { // 3anepwra 3 ¢
switch{state) { // 3a8ucnT OT COCTORHMA
case 0
daval - Oxfff [/ rapaama
state = 1, /f crepyowee cocroamue 1
breaw
case 1 // papanka
daval = 0, // 3apepmwra 3¢
state = 0, // noatop coctoamnmna O
break
default // Ha Bcaknl cayyan
state = 0, // 6eionacwoe coctoamme 0
milisec = ms, // HOBOEC BPCMA
// UAN
12¢_da_wnte_command{i2cdasell daval)
12¢_da_wnte_commandii2cdasel2 daval),
12¢_da_wnte_command(i2cdasel3d daval}

Pucynox 1.1. — IIporpaMMHBIN KOI
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Pucynok 1.2 — [TocTpoenue rpaduka paspsaxu — moayns OLED

IIposepounast paGora. Pasnen 2. « MnTepHer Bemei».
3ananue.

Cobepute cxeMy ISt U3MEPEHUS TeMIIepaTypPhl U BIIAXKHOCTH.
ITpumeuanue.

CHavana HeoOxonumo Beectd uMs cetd WiFi (SSD) u mapons or cetu B

COOTBCTCTBYIOIIHE I10JI51 NIPpOrpaMMBbl.

JAns wu3MmepeHuss TeMmIeparypsl M BIOKHOCTH HCIOJIB3y(qnt IIHPOKO
pactipoctpanénubiif  garuuk DHTI1, mms xoTOporo. CyuiecTByeT 3apaHee
noarorosicHHas Oudauorexka (DHT.h) n npumMepst Koa. I IoMHUMO yKa3aHHOIO, IS

Arduino cyiecTByeT Macca JaTYMKOB, HallpUMep:
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® aTYMKH TEMIEpaTypbl

® JaT4YMK rasa

e uHpakpacHbIil GOTOAATUUK
® JaTyHK XoJuia

e naruuk asukenusn (MK-ceucop)
® aT4UK BHOpalUH
e natuuk cBera (LDR)

® JaT4HK Cpa6aTLIBaHHH

biox yuuBepcansHoro anantepa (ALL-BRICK-0649) o6ecneunBaer
NPOCTOTY NOAKJIFOYEHHS] JATYMKOB. ISl MHOTHX M3 HUX CYIIECTBYIOT OMOIHOTEKH

¥ IPUMEPBI IPOorpaMM, obieryaroiye uX BHEAPEHHE B CXEMBL.
Heobxoaumblii pe3ynbrar.
Ha aucruieii BBIBOJSTCS KOpPEKTHBIE JaHHbIE BIYXKHOCTU U TEMIIEpaTypBhl.

Bo3moxHOe pelieHue.

P Naknsie yndposoro AITIMKRD
loT Brick NEPEAAITCA YePed HONTAKT
Aatunka «1n yepes Gnok agantepa

.______',_,__,_. . il Ha GP1014 Gnoka loT.
. .

A

| USB-noakmouexue ¥ MK

Pucynok 2.1 — Cxema u3MepeHus TeMIlepaTyphl U BIIaXXKHOCTH
27



Mporpamma

#tdefine w //onpenenesne TUlla NaTuMka: DHTL1
const —; //nepeMeHHan XpaHeHusa Oanuwx GP104 Onoxa loT

thar temp[20] //CTRpOKORaA NepeMeHHas AN TeMne H
Cchar numi [ LU 7 [/CTROKOBAY NepeMedddd ONA BlIaEHOCTY
DHT dht ( PHT TYPE): //3ananne NepeMeHHor
dht .begin(): [ /vHMNIMATMRALIMA nAaTHKHEA
1 ) v
ioop()
if {(counter? IHMEe JAHHEIX A4ATYMKA I IMUBUTENBHO PA3 B CeKYH

float t ghtoreadiemperatueel) : //Hrcnne noxkazanun Temneparypus (llesns o

float h - //YTenre nokasaHmil BAAXKHOGCTH

print ible (temp; Ly 207 / /1E Gpal3ceaHie TeMnepaTyror ¥ g
//OBYMA OeCHATUMHBMI 3IHAKAMM DOCHES 174

sprintDouble thumi, h,0); [ /TIpeohpa30RaHKe BAAKHOCTH B

treat{temp, ™ °C"; /fnoBapnense cumpolla C K Temnepat

strcat (humi," %"); //noGaBnenne CHMMBONA % K BHAXKHOCTU

b
display.drawStrina(5, 30, temp); //TIOATOTOBKA BHBOIA TEeMIlepaTyph

St EIHg4S; 9%, hami);

0a BIAKHOCT

lisplay.dra

display.display();

Pucynok 2.2 — IIporpaMMHBIA KOJ
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[Tpunoxenue 3
IIpyMepsl MpakTHYECKUX paboT MO TeMaM.
Pasnean 1. «llporpammupoBanne Ha miardpopme Arduinoy»
Tema 2. Arduino Nano Brick- ocHoBHbIe onepanuu.

Cobepute cxemy «Oeryumi oronéx». [nsg storo B Heé cnemyer nob6aBUTH
MOJIYJIb C ABYMsI CBETOAMOAAaMH, a TAK)Ke CIELHaIbHbIE MOAYJIH Ul COeTUHEHMS
HIKkHUX nopToB PD6 u PD7 co ceeromuonamu. Taxke obpaTure BHUMaHHe Ha
HasHaueHue noptoB PD6 u PD7. Ecnu nBoitnoit T-00pa3HbIil coeMHUTENBHBIN
MOJ1yJIb BCTaBIIEH ¢ APYyroi opreHTauuei, «0eryuuii oronék» He CMOXKeT «OeraTby.

O6parute BuuManue Ha 1o, 4to LED 6 cBs3an ¢ 6utrom 0, a LED 7 — ¢ Gurtom 1.

Yro momKHO NPpOUCXOOUTb: BCErJa TI'OpPpUT TOJBKO OIMH H3 IMECTH
CBETOAHOAOB, INPH 3TOM CBET INHUKIHYECKH TIEPEMEIIACTCS CIIpaBa HAJICBO. BpeMﬂ

cBeYeHusl Kaxoro ceeroaroaa 300 mc.

BoamoxHOe pELICHHUC.

e a — — — ———

NG Vi

Pucynok 3.1.1 — CxemMa noAKITIOUEHUS
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IIporpaMMHBIi KOI:

// RU_7_Chasing_lights_using_6_LEDs (NpocToit «beryuwmin oroHex»)

#idefine PORTLED2 2 // nasznauenne noptos PD2-PD7 ana ceetoanonos
#define PORTLED3 3 // obpatute BHumanue Ha cobnofeHne cooTeeTcTsmna
#define PORTLED4 4 //

#define PORTLEDS S //

#idefine PORTLED6 6 //

#tdefine PORTLED7 7 //

void setupl) { // 3apaHme BX0A08B M BbIXOAOB

pinMode(PORTLED2,QUTPUT); // nopT 2 B KauecTse BbIXOAA
pinMode(PORTLED3,0UTPUT); // nopt 3 B kauecTse Bbixoaa
pinMode(PORTLED4,0UTPUT); // nopT 4 B kKavecTae BbIX0AA
pinMode(PORTLEDS,0UTPUT); // nopT 5 B kavecTse BbIXOAA
pinMode(PORTLEDG,OUTPUT); // nopT 6 B kayecTse BbIx0Aa
pinMode(PORTLED7,0UTPUT); // nopT 7 B kauecTse BbIXOAA

}

void loop() {
static int shiftreg = 1; // ana «Geryuero oroHbKka» ucnonb3yiorcs 6 6ur
if (shiftreg & 1) { // npoBepka butos 0-5 oguH 33 Apyrum
digitalWrite(PORTLED6,HIGH); // npasbisi ceeToauoa
} else digitalWrite(PORTLEDG,LOW); //
if (shiftreg & 2) { // nposepka 6ura 1
digitalWrite(PORTLED7,HIGH); // nesbin ceeToanon
} else digitalWrite(PORTLED7,LOW); //
if (shiftreg & 4) { // npoBepka 6ura 2
digitalWrite(PORTLED4,HIGH]); //
} else digitalWrite(PORTLED4,LOW); //
if (shuftreg & 8) { // nposepka 6uta 3
digitalWnite(PORTLEDS, HIGH); //
} else digitalWrite(PORTLEDS,LOW); //
if (shuftreg & 0x10) { // nposepka buta 4
digitalWrite(PORTLED3, HIGH); //
} else digitalWrite(PORTLED3,LOW); //
if (shiftreg & 0x20) { // npoeepra 6uta 5
digntalWrite(PORTLED2,HIGH), //
} else digitalWrite(PORTLED2,LOW); //
//
delay(300); // 3aneprra 300 mc
shiftreg = shiftreg << 1; // 1, 2, 4, 8, 16, 32 komanga cmeuenuna komnunaropa C
if (shiftreg > 32) shiftreg = 1; // nosTop npoueaypsi, 4Tobbl oroHek «beran»
} // voneu uukna

Pucynox 3.1.2 — IlporpaMmHbIi KOJ
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Tema 3. Anasoro/uudposoii npeodpazoBaTesnnb

Cobepure cxemy ALl — u3Mmepenue TeMmiepatypsl ¢ momombio NTC-

TEPMHCTOPA.

IIpu wucnonszoBanuu NTC-TepMucTOpa B KadecTBe I€PEMEHHOrO
CONPOTHUBIEHUS, MOXKHO HNOCTPOUTh CXE€MYy IJIi HM3MEpeHHs Temneparypsl. [lns

TepMope3ucTopa GpopMyiia UMeeT BHI:
Rr =Ry * eBUTVIN. g3 51010 MoxkHO BEIBECTH crienyiomyo Gopmyiy:
R=B*T\/(B+In(R/Rn)*TN).

Tn (xoHTpoONBbHas TeMmmeparypa), Kak mpaBuiio, coctaBiser 298,15 K.
Ucnons3yeTcs koMmHaTHas Temmeparypa 25 °C, nepecudtaHHas B TIpagychbl
KenpBuna K (298,15 K). CnenoBarensHO, HMEEM COIIPOTUBIIEHHE TEPMOPEIUCTOPA
Rn, paBHoe 10 xOm. 3nauenue B omnpenensiercs mpousBoauTeneM (Kak IpaBuio,
mexcay 2000 K u 4000 K), HO oHO Tarxke MOXKET OBITh ONpPENeeHO ITPOBEACHHEM
KOHTPOJBHOT0 u3Mepenus. T siBisieTcs usmepeHHoi B K reMnepartypoii, U3 KOTOpOid
BeIpaxkacTca B (Taioke w3MepeHHas B K). B maHHOH CxXeMe Mbl HCIOIb3YyeM
pe3uctop ¢ conpotuBieHueM 100 kOM anst pacllivpeHusl AeaUTeNs HAIPSDKEHUs,
yTOOBI IMETh BO3MOXXHOCTh M3MepsiTh Temneparypsl oT 0 °C. PenepHoi Toukoi ams
0 °C sBnserca TeMmmeparypa IUIaBI€HUS JibJa. OJTO IO3BOJSET PacCYUTATh
3aBHCAIIlEe OT TeMIeparypsl 3HadeHune B. Ero nyduie Bcero non0upare, UCXOAs U3

Auana3oHa U3MEepPAEMBIX TEMIIEPaTyp.

OGparture BHMMaHHe: HeoOxoauMo HaxkaTh kKoM6uHanmio CTRL-SHIFT-M
Ha 3amymeHHoM [I0 Arduino, 4ro0pl mosiBUIOCE OKHO TepMuHana. [lpu
HEOOXOOMMOCTH HYKHO YCTaHOBUTH CKOPOCTE NEPeAavy JaHHBIX B OKHE TepMHUHAja

Ha 9600, Tak KaK 3TO COIJIACOBaHO C HALlEH IPOrpamMMOii.

Yro nomxHO MPOUCXOANUTDL: MOCJIE aKTHBAllM TEPMHUHAJIA Ha HEM MOSBATCSA

IBE CTPOYKH TeKcTa: nepBasg — ¢ Temreparypoil B °C, BTopas — CO 3HAaYeHHEM
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conpotusieHusi NTC-tepmucropa. [Ipun Harpese TepMope3ucTopa (HOCTATOYHO

Temia pyK), 3HaueHHe TeMIiepaTypsl OyeT MOBBIIATHCS, CONPOTUBIICHUS — TATATh.

IIporpamMmHBIi KOA:

// RU_11_AD_converter_and_NTC (ALN - nimepenve Temnepartypbl ¢ noMmowbio NTC-tepmuctopa)

[/ nawmute CTRL-SHIFT-M wa MK 8 okHe Arduino AnA OTKPbLITUAR TEPMKUHanNa

#define PORTADO 0 // suibop kanana 0
[/ BbIBOA NPOMIBOAKUTCA Ha TepMmuHan MK
[/ B cheayiOLUX NPOrPAMMAX UCNOALIYLTCA AUCNNLK
void setup() { // nasano
Serial.begin(9600); // ckopocTb Nepeaasn AaHHbIX
// nepenaua naHHbix Ha MK
// 9600 6oa = 9600 6ur/c
}

void loop() { // wavano umkna
int value; // 3nauenne ¢ ALN
double Vdivider RNTC; // nanpsmenue va agenurene v conpotusnenne NTC-tepmuctopa
value = analogRead(PORTADOQ); // onpoc AUN
// nowarosoe npeobpa3zosarue 0-1023 40 MaKCUMANbHOTO 3Ha4eHua 5 B
Vdivider = value * 5.0/ 1023.0;
[/ nepecuet HanPAKEHA HA AeAUTeNe B CONPOTUBNCHUE
// w3mepbTe Hanpsxexue Datapeu 3apanee, 30eC6 NPEANONATAETCA, YTO HANPAXEeHWe pasHo 9 B
double VBatt = 9.0;
// ecnu Hanpswenue batapeu oTanuaetcs o1 9 B, 370 3HaveHve HeobX0AMMO HACTPOKUTL
double Rdwider = 100000.0; // conpotusnerue geantena 100 kOm
RNTC = (Vdivider*Rdivider)/(VBatt-Vdivider); // conpotusnenune NTC
// pacyer Temnepatypbl
double B = 3800.0; // oThMuaetca ANA KaAOro TepMopesnMcTopa, HeobxoaMmo MHANBMAYaNLHOE onpeaeneHne
double RN = 10000.0; // 10 kOm
double TN = 298.15; // 25 °C 8 KenbBHUHaX
double T = (B*TN)/{B+log(RNTC/RN)*TN)-273.15; // T8 °C
Senal.print(T); // BbiBOA 3HAYEHMA TEMNEPATYPBI
Senal.print("Grad ("), // sbisog ctpoku: Grad C
Serial.print(RNTC); // suisog 3nauenuna conpotuanenus NTC Ha akpau
Senal.printin("Ohm”); // smsoa cumeona Ohm (Om)

Pucynox 3.2.1 — IIporpamMmHsIii KOJ
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BozmoxHoe PELICHHE.

BHumanue: conpotusnenne 100 wOm

Pucynoxk 3.2.2 — Cxema noakimo4eHus

Tema 4. Hluna 12C

CobGepure cxemy 7-cerMEeHTHBIN qUcILIei (pocToii cuéruuk). [nsa xpaneHus
3HAYEHWH CUETYMKa CyllecTByeT mnepeMeHHas «counter». Kaxasie 500 mc
nporpamMma JI0JKHA yBEIUUMTh 3HaueHe cuéTyrka Ha 1. limes Bcero oguH MOIyJIb
7-CerMEeHTHOro AMCIUIes, MOXKHO OTOOpa3WTh 3Ha4deHHe Tosbko 1o 99. Ilo aroii
NpUYMHe 3HaueHWe cuéTyMka cpaBHUBaeTcsa ¢ 99 u cOpacwiBaetcst Ha 0 mpu

NpeBhINIEHUN 3TOr0 4HCia, CUET HAYMHAETCS 3aHOBO.
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Brinonnenue nukina 3aHuMaer 4yTh Oombime 500 Mc, XOTS BBI30OB

JOBOJILHO TOYHBIA, K 9TOMY

BpEMEHU J100aBIsSETCA BpeMs
Bam wmoxer

«delay(500)»
BBITIOJIHEHUS Apyrux kKomaHza. Jlna Oonee TodHOH pabOTHI

NIOHAAOOUTHCS Talimep.

Yro  JOIKHO  TPOMCXOIUTH:  7-CEIMEHTHBIA  JHUCIUIEH

BBIBOAUT

nocnegoBarensHo yucia 00, 01, 02, ..., 99. CMmeHa 3Ha4YeHUS IPOUCXOOUT KaXK/ible

noncekyHasl. [Tocne noctmxenus 3nadenus 99 cuérunk copaceiBaercs Ha 0.

Bo3moxHOe PELICHHUC!

1 l Ay 1
B e = el
zl Bk " I
‘O Giesn 2 — H
5.1 1A

e T

A6

. A poa (SESS hek k.

Pucynox 3.3.1 — Cxema noaKIrO4eHus
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[Tporpammuslii KOA:

[/ RU_16_SevenSegmentDisplay_count - display_on_I12C_Brick (7-CermeHTHbIN AUCNAEH — NPOCTON CHETUMK)
#include <Wire. h>

// no ymonuanmo 85747
#define 12cseg7x2alsbl (0xd0>>1)

cM. npeasiaywmia npumep RU_15

// 3anyck oauH pa3, 4Tobbl MHUUMaNKM3KMpoBaTL 12C
void setupi) {

Wire begin{); // wanumanuiauvs bubnuotexm 12(

!
!

void loop() { // Hauano uukna
char buffer{10];, // »cnone3osanue bydepa cumponos
static int counter = Q; // cTatMueckan nepemedHan ANA CHEeTYMKa ¢ Havanom 8 0
sprintf(buffer,"%:02d",counter++), // npeobpaioparme Tvna int 8 char
if (counter >99) counter = 0; // 3anyck cuetumnka ot 0 a0 99
// otobpamenue cueTunka B suae asyx undp ui bydepos 0n 1
display _seglx(i2cseg7x2amsbl, buffer|[0]); // cumson MSB (Haubonee snaummoro bura)
display_seglx{i2¢cseg7x2alsbl,buffer[1]); // cumpon LSB (Hanmenee 3naummoro bura)
delay(500); // cuer kamawme 500 mc (npumepHo)

} [/ vonew umkna

Pucynox 3.3.2 — [IporpamMmuslii KO

Tema 5. PeJte.

CospaliTe cxeMy, B KOTOpOM € IIOMOUIBIO TEPKOHOBOIO peje MOXKHO
yrnpaBisaTh JucineeM. [lpu npuOnM)KeHMH MarHuTa 3HayeHHe CuéTymka
yBEJIMYMBACTCS Ha €IUHMIYY. Eciu NpUKpenuTs MarHuT K KOJIECY, MOKHO
nocuuTaTh uucio oboporoB. Kak mnpaBuino, IepKOHOBbIE KOHTAKTBl CTOWT
HEWTPaIM30BBIBATE OT Jpebe3ra, XOTs MX cpabaTblBaHHE W MPOHCXOIWUT OYEHb
6picTpo. s peanusanuu cuyéryuka OOOpPOTOB HCIONB3YHTE CTaHIAPTHYIO

IporpamMmy cuéra.

YTo HOMKHO MPOU3ZOHTH: €CIM MarHUT NPUOIU3UTCS U 3aTeM OTAAIHUTICA OT
IepKOHOBOIO KOHTAaKTa (MarHuT IOJDKEH ObITh JOCTaTOYHO MOLUHBIM, U €ro IoJe
IIOJDKHO OBITH HAMTPABIEHO B HY)XHYIO CTOPOHY), 3HaUeHHE CUETUHKA YBEIHUUTCS U

0T06paBHTCH Ha OUCILICC.
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IIporpamMmHBIi KOA:

J/RU_22 SevenSegment_Counter_with_Reed_Relais_12C (Ynpapnenne ancnneem ¢ NOMOULH fepROHOBOIO pene)
thinclude <Wire h>

[/ no ymonuanwnio 85747
#define 12cseg7x2alsb1 (Ox40>>1)
#define 12cseg7x2amsbl (0x42>>1)

KaK B NpeAbIAYWMX NPUMEPAX ...
// noBoia koa:
#tdefine PORTRELAIS 2 // nogknwouenue pene k PD2

/] wmeanuiauma 12C 1 Haznauenne pene
void setup() {
Wire.begin(), // muuumanusauma 12C
pinMode(PORTRELAIS,INPUT_PULLUP), // nofkmouenne pene
{
void loop() { // Havano umkna
char buffer[10]; // 6ydep Ana IHadeHna cuetunka B ASCI
static int counter = 0; // cueTunk
sprintf(buffer,"%04d",counter), // npeobpa3zosanue 3nauenun cueTumka 8 ASCIl v 3anuce B bydep
// onpoc knonky Ha apebear
if {(dipitalRead(PORTRELAIS)= = LOW) | // npu HaATOR KHOMKE CUIHAN NEPEXOANT C BLICOKOTO YPOBHA HA HU3KKUA
delay(20); // 3avem npoucxoant 3agepwka 20 mc a0 okowuanua apebeira
while (digitalRead(PORTRELAIS)==LOW) // np1 HOXMATOR KHONKE CATHAN NEPeXOANT C HMAKOTO YPOBHA Hd BbICOKMIA
COUNter+t, // yBENMHEHUE 3HAYEHNA CHETUHKA NPN PAIMBIKAHUK KOHTAKTa
delay(20); // 3atems nporcxoamT 3agepmra 20 Mc (Cymma 3aepwer
// NpK 23aMBIKaHUN 1 PA3MBIKAHUK KHONKI A0MKHS paBHATeea 40 mc)
}
if {counter > 9999) counter = 0; // cuer go 0000, 3atem nepexoa Ha 9999
[/ otobpamenne cyeTunKa B Buae Yyetbipex unodp ni bydepos 0, 1, 2, 3
display_seglx(12cseg7x2bmshl,buffer[0}); // kpaitnan nesas no3numna
display_seglx(i2cseg7x2blsbl,buffer(l]), // s1opan nozmuuns cnesa
display_seglx(i2cseg7x2amsb1,buffer[2]); // TpeTha no3numa cnesa
display_seglx(12cseg7x2alsbi,buffer[3]); // wpaivan npasan noanuus
} // woHew umkna

Pucynoxk 3.4.1 — IIporpaMmHBIi KOZ
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Pucynok 3.4.2 — Cxema noAKJIFOYEHUS

Tema 6. IloBopoTHBII 3HKOAEP

CospaiiTe cxeMy MOBOPOTHOTO HKOAEpPA M 7-CErMEHTHOIO JHCIUIes ISt

BBIBO/IA 3HAUEHHIA.

Yto0br! He moakmouark K cxeMe 11K, 1714 BeIBOAA 3HAUEHHMH CYETUMKA MOXKHO
HCIIOIb30BaTh 7-CerMeHTHBhIM aucruied. Ilponecc moacuéra BHITOIHAETCS C
HCTIOJb30BAaHUEM JHarpaMMbl COCTOSIHHM, BBIBOJ IPOMU3BOJUTCS Ha JUCILIEH.
BHumanue: Kon odeHb IIMHHBIN, O3TOMY ONYILEHA €ro o0Ias 4acTb, MOJHYHO

BEPCHIO MOXXHO TIOCMOTPETh B yUeOHHKeE.

Vcnonb3oBanue mepeMeHHOH «oldcounter» NpoXOOUT O ClEAyIOLIEMY
CIIEHapUIO: TMpeAplayllee 3HA4YeHUE IepeMEHHOH CPaBHHMBAETCs C €€ HOBBIM
3HAYEHHEM «counter», W TONBKO MPU HX pasHHLEe NPOMCXOAUT OOHOBJICHHUE

3HAYeHHs Ha 7-CerMEHTHOM JIHCIiee. DTO 3KOHOMHUT pecypchl IpoLeccopa,
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IIOCKOJIBKY OINPOC BpALIAIOIIEroCs SHKOAEpa 3aHUMAaeT HEKOTOPOe BpeMs H
OJJHOBPEMEHHOE BBIMOJHEHUE IBYX MPOIECCOB MOXKET 3aMEIJINTH BBIMTOJHEHHE

NPOrpaMMbl U JaXke MPUBECTH K IMPOIYCKY CUUTHIBAHHUI.
HaxxaTtuem KHOIIKM MOXHO TakKe COPOCHTH MOKa3aHU CYETUHKA.

Y10 AOMKHO NPOMCXOMUTH: Ha 7-CETMEHTHOM JIHCILIee OTOOpaXcaeTcs
3HayeHue cuéryuka. OHO yMEHBIIAeTCAd MM YBEIUYHBACTCS B 3aBHCHMOCTH OT
HanpaBJIeHUs] NTOBOPOTa PYYKH 3HKOJAEepa. B oTnMuue oT OKHa TepMHHANa, rae
MOHO (PHKCHPOBATH KAK OTPUIIATENBHEIE, TAK M MOJOKUTENbHbIC 3HaYEHH, Ha 7-

CEerMCHTHOM JHUCILIIEE 0T06pa}KaIOTC§I TOJIBKO HaTypPaJIbHBIE YHCIIA.

Bo3MoskHBI#H BUI pelLieHus:

L. LI

+0V

PC 7-Segmem-LED

+9V 1.9y
| ¥C 7-Segment-LED ;

i ;
BEE: (‘((
[IER ©

L7 | |

.
s 1 5

NANO |

A1

Pucynok 3.5.1 — Cxema moaxkimroueHIS
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Yacte Kona:

/1 RU_26_SevenSegment_Incremental

S/ (NOBOPOTHLIA IMKOLEP W T (CIMEHTHBIM ANCNAeKH
ANA BHBOLE IHINEHKA)

minciude <Wire h>

HOK B CXeMe ¢ 7 COrMENTHBIM ARCNACCM

[/ nomwiA ko

#dehne SWITCHA 2 // kontaxt ankogepa A
#define SWITCHB 3 // xowntaxT anxoaepa B
#define SWITCHT & [/ HOMTAKT KHONKK IHKOACPA
fidefine PULLUP S // 1008K0 ANA NOATAR KM

void setup() {
Wire beginl). // wenumanniagea 120
pinhode(SWITCHAINPUT_PULLUP),
pinMode{SWITCHB INPUT_PULLUP),
pinMode{SWITCHT INPUT_PULLUP)
}

voud loopt) { // navaro wimna
char buffer[10], // Gydep AN IHACHNR CHETURKD B
1/ cypowy ASCIH
stahic int counter = 0, // ¢uemimnx
static it oldcounter =
int a= digitalRead(SWITCHA), /f cumtars A
int b= digitalRead{ SWITCHB), //cunras B
nt state = 0, // tenywee CoCtoanne
static int oldstate = 99, // npeapayuiee COCTORHKE
int sw = digitalRead(SWITCHT)
[/ CuMTBIBAHME HOHTAKTA
/7 YCTAHOBXA COCTOAMMA IMKOICPA
f (sw == LOW) counter = 0, ff cBpo
f (3-=HIGH]) { // voutant A
slate = 1
}else |
state = 0,
H
f (b==HIGH) { // xoHraKT B
state = 2,
}else {
state += Q,
}
switchistate) {
case 0 // AB=00
if [oldstate == 1)
counter--,
} else if {oldstate == 2) {
counters e+,

break,
case 1 //AB = 10
if foldstate =< 0) §
counterss,
Volce of inkdctate == 2010

999, [/ 0peaAnAYLee InauenHe

counter--,

break,
case 2 // A8 =01
if foldstate == 3) {
counters+,
} else of {oldstate == 0} {
counter--,
i
break,
case 3 //AB=11
f (oldstate == 2) {
counter
} elseof {oldstate - 1)
CoOuUnter++,
b
break,
}
oldstate = state, // coxpanenie NPeAbAyULEro COCTOAMNA
/] orobpamerne cueTunKa B Bnae yeTuipex undp vl bydepos 0-3
sprntf{buffer “%04d" counter), // npeobpalosanmne sHauenms
JF cveranna 8 ASC 1 330uce 6 Bydep
if {oldcounter = counter) | // T00BKD ECAM IMANEHME WAMEHANO( D
display_segix(i2cseg/x2bmsbl buffer{0]). //
display_segixii2eseg 7x2blsbl bufferfl}). //
display_seglx(i2cseg7x2amsbl buffer|2]), //
display_seglxfi2Zcseg7x2alshl bufer{3]), //
oldcounter = counter,

Pucynox 3.5.2 — l1porpaMMHbIH KOJ,
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Tema 7. OLED-nucneii.

CobGepute cxemy OLED-mucrmies ¢ AL, kotopast Oyner pabotars Kak

BOJIBTMET).

B paccMoTpeHHBIX paHee mpuUMepax Ui OTOOpaKeHUS H3MEPEHHOTO
HaIpsHKeHUsT UCHOJB30BAJICS 7-CErMEHTHBIN auciield, Ho Moayiis OLED ropasmo
yaobHee B MCIOJNB30BaHWM. JHAueHHMs Ha HEM OTOOpaXxaroTcs B MHJUIMBOIBTAX

(MB).

Jnst aToro ucnonb3yetcs onuppoBaHHoe 3HaYeHue ¢ kaHana AQ B quanasone
0-1023. OnudpoBaHHbIE 3HAYEHHS HEOOXOAMMO IOJCTPOHUTH, YTOOBI IOIYYHUTH
3HAUEHUsT HanpskeHus B auanazone ot 0 go 5000 mB, ¢ nomoiuso GhopMynbL:
double mverg = (double)poti * 5000.0 / 1023.0;

Jlist o6ecnieuenus O60JbIIei TOUHOCTH MOXKHO M3MEHUTE 3HaueHue «5000.0».
JUIss 3TOro HYXHO HM3MEPHTH HANpPsHKEHWE WCTOYHMKA THMTAHHS BHEIIHHUM

BOJIETMETPOM M PacCUUTaTh NMONPAaBOYHEIH KOPHHUIIMEHT.

Yro JOMKHO TNPOUCXOJUTH: HM3MEpPEeHHOe HampskeHHe oToOpaxaercs Ha
mucriee moaysist OLED B MB. Tlpu BparieHuu pyuks NOTEHIMOMETPA OHO MOXKET
U3MeHATRCS B mpenenax oT 0 MB no 5000 MB, HO 3HaueHue He JOHKHO ObITh O0MbIIIe
TIOJIOBUHBI HANPSHKEHUS HMCTOYHMKA MHUTaHUA (B JaHHOM Cllyyae 3Ta Belu4uHa

paBHa 4500 MB).
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Bo3morkHbIi BHI PCIICHHAA:
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Pucynox 3.6.1 — Cxema noaito4eHus
[TporpaMMHEIH KOJ:

// RU_29 OLED_with_AD_converter AD Voltmeter (OLED-aucnneid ¢ ALN Kak BonstmeTp)

finclude <Wire h>
#include <avr/pgmspace.h>

// Npu HeobxoaumocTy cmenunTe agapec Ha 78 nan 7A cornacHo NONOKEHUID NepexknoyaTenci
fidefine i2coledssd (0x7A>>1) // 7A — agpec no ymonuanuio

void setup() {

Wire.begin(); // vnuumanusauua 12C

i2¢_oled initall(i2coledssd); // unmupnanusauyma OLED
1

void loop() { // rnasusia umrrn
[/ OLED-amcnneid 64x48 nukcenei
int poti = analogRead(A0); // onpoc ALIN
char buffer[40}; // peoiinoi bydep
disp_buffer_clear(COLOR_BLACK); // ouncTtka sBuptyansHoro 6ydepa
double mverg = (double)poti * 5000.0 / 1023.0; // noacTpoiika 3HAYEHWI HANPAKEHU
int mvint = (int) mverg; // onumoHanbHan NoacTponKa
sprintf(buffer,"%4d mV",mvint); // otobpaskenue 3nadenna B mV (mB)
disp_print_xy_led(10, 20, (unsigned char *)buffer, COLOR_WHITE, 0);
disp_led_frombuffer(); // seisog, 3uavenmn
delay(10); // ana 6esonacHocTi paboTe ¢ OLICTPLIMK NPOLECCOPamMK

Pucynok 3.6.2 — IIporpammHbIi KOz



Tema 8. llndpo-ananorosslii npeodpasoBateib
Cobepure cxemy momyns LIAIT u moreHImmomMeTpa.

B nannom mnpumepe ALl ucnonws3yeTcss IS CUMTHIBAHHS 3HAYCHHS
HaMpsDKEHUs1 ¢ MOTeHIIMOMeTpa U JUisl AanbHefeii ero nepenaun Ha LIAIL Teneps
ALIIT 6noka Nano umeet auanazon 3naueHuii 0—-1023 (ato 10 6ur), a LTAIT umeer
JuanasoH 3HaveHud 04095 (3to 12 Owrt). CiemosareiibHO, B I[POrpaMMe
HeoOXoauMo IpeoOpa3oBaTh [Wana3oH 3HadeHwid. Jnsg 3toro Heobxomumo
yMHOXHUTB 3HaueHus ALTT Ha 4. JI7s1 3TOr0o Henosib3yercst oneparop CABUra «<<2».
Ho 3nauenume 4095 nHe nocruraercs. [lpemen cocraBnsier 4092, 4TO BIONHE

HOPMAJIBHO B JJTAHHOM CJIy4ac.

[Ipu BpamieHHM TIOTEHIMOMETPAa MEHSETCS SPKOCTh CBETOHNHOIOB.
CBGTO,D;I’IO,D;]:I pa3HbIX L[BETOB Ha4YMHAIOT CBETUTBHC IIpH pa3HbIX 3HA4Y€HUAX
HampsHKeHUsl  M3-3a  PasiiMYHbIX IIOPOrOB  HampsbkeHus  (Hampumep, IpH
MOCTETIEHHOM POCTE HampshKeHHs JKENTHIM CBETOAUON 3aropaeTcsl paHblie

3eJIEHOTO).

Yto HOMKHO MPOMCXOOUTH: SIPKOCTH 00OMX CBETOIMOMOB PEryJHApYyercs
MOJIOYKEHHEM MOTeHIMoMeTpa. Takike MOXKHO HaOMoAaTh HeOONIBLIYI0O «MEPTBYIO
30HY», B KOTOpPO# CBETOIWOI HE CBETUTCS, IOKA HE MOCTUTHYTO TOPOTOBOE

HaIlpsKCHUC.
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Bo3MoXxHBII BUA pelieHus:
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Pucynok 3.7.1 — CxeMa nogkimtoueHust
ITporpamMMmHBIi KOA:

/f RU_34_DA_example_DA_Brick12C_with_potentiometer {Mogynt LA v notesymomerp)

minclude <Wire h> // Gubanorexa 12C
#include <avr/pgmspace.h> /f pononuenne

[/ 1E = 3eman, 1c = Otkpwit, 13 = VCC ADS622 OTKpLITHIE nepembitkn = 1Ch
1/ 0001 taad
// nocrynuee appeca aa =01 1011

#define 1 2cdasell (Oxla>>1) // macTpoana aapecos 14, 1c. 1e
#define 12cdasel? (Oxic>>1) //
#define 12cdasel3 (Oxle>>1) //

void 12¢_da_wrte_command{unsigned char i2cbaseadr, unsigned short cmdvalue)
{

// BIt15, 14 = 013, 12 = pd {std=0), 3avem 11-0 - 3navenne AN

cmdvalue = cmdvalue & OxFEEF; // 12 bur, ananaion 0-4095

Wire beginTransmission(i12cbaseadr); // nyck 12C

Wire. write{(cmdvalue>>8)&0xff); // crvaqana nanGonee amaummenn Gur

Wire wrnite{emdvaluefOxff), // 10100 nanmenee awaunmnns Hur

Wire endTransmission(), // octavonna 12€
}

vord setup() {
Wire begin(), // wmuumanmiayus 12C

4

void loop() {
mt daval=0, // spemennan nepesmentan
nt poti = analogRead{A0), // Taxme so3momue al, a2, a3
daval = poti << 2, // nactpoiika ananazona 0-1023 -> 0-4095
[/ vCnonb3yosca Bce poIMomHbe aapeca 12C
12¢_da_wrnte_command{i2cdasell,daval), //
12¢_da_write_command{i2cdasel2, al), /f

12¢_da_write_command(i2cdasel3,daval), //

Pucynok 3.7.2 — [IporpaMMHBIH KOZ
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Pasznen 2. «MHTepHET Bewei»
Tema 9. OcunoBa pa6otni IoT.

Cobepute cxeMy U3 3JIEMEHTOB KOHCTPYKTOpa U MOArOTOBBTE MPE3EHTALIHIO
CO3JAHHOTO IIPOAYKTa, B KOTOpOM pacckaxure o0 OrpaHMYEHUSX IIpH

NOAKITIOYEHWH U BO3MOXXHOCTAX KOHTPOJIAL YEpE3 IoT.

Tema 10. ¥YcTranoBka 6ubaHoTEK

Cozpaiite cxeMy, B KOTOpPOH BKJIIOUEHME CBETOAMOAA IIPOMCXOAHUT IIO
Ha)KaTHio KHONKK. B nomonHenue k kHomke cOpoca 0ok IoT comepKUT KHOIKY,
ceazanuyio ¢ GPIO0. Takum obpazom, moxxao ucnonszoBath GPIO0 B kayecTse
BXOAa U CUUTHIBATh IOJIOXKEHHE KHONKUA. Bo u3bexaHue Hanuums
HeonpeenéHHOro ypOBHS Ha BXOJAE MPU HEHAXKaToOH KHONKE, NpeayCcMOTpEeH
NOATATMBAIOIIMI pe3UCTOp, MOANEPKUBAIOLIUN YPOBEHb BBICOKUM (CM. pasnen
5.1.3 Ha cTp. 14B yueOHuke). [Ipn HaXKaTHH KHONKK YPOBEHb Ha BXOJE CTAHOBHUTCH

paBeH 0B. Tem cambiM, ypOBEHb Ha BXOJI€ BCErZla ONPEIENEH.

He ynmusnsiitech TOMy, 4TO CBETOOMOA B JIeBO#M HWHel 4dactu Onoka loT
3aropaeTcs Mpy HaXaTHH KHOIKH. DTOT CBETOAMO CBA3aH C KHOIKOH M 3Ta CBA3b

HE 3aBHCHT OT HaltTHCaHHOTI'O KOoJa.

[Toxa xHoOmKa He Hakarta, ENThId cBetoguoa Ha GPIO13 Oymer ropers.

[Tocne Ha)xkaTUsg KHOTIKM, 3arOPUTCst KpacHblil cBeTonuon Ha GP1O14.

Komanga delay(100) B KoHIle LMKJIa OTBEYAET 3a 3aJE€PHKKY JIUTEIbHOCTBIO
B 100 muwutucekysa. B ato Bpems mukpokoHTposuiep "orasixaet". Teneps — Bam
xon! VIaMeHuTe Kop Ans Toro, 4ToOnl pazobOpathes B HEM. Hampumep, 3actaBbTe

CBETOIHOARI 3aropatsCA IMOCJICA0BATCIBHO IIPH HAXKATHH KHOIIKH.

BHuMaHMe: 3ampelmaeTcs HCMOJIb30BAaTh BHEMIHIOK KHOIKY, IIPSIMO
noaxkmoyaronrytocs k 9B muranus, nockonsky GPIO pabortaror Tonmeko mpu 5B.

PexomeHayeTcst MPpUMEHATh UCKITounTeasH0 KHonKy GPIOO.
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ITpu nanpsoxenuu 6onee 5B Ha GPIO, 6ok IoT moxxer GbITh HeOOpaTUMO
MOBPeX1EH !

ITporpamMMHBIit KOA:

Mporpamma

void setup() {
pinMode (0, INPUT) ; // KonrakrT 0 - BxXOXI

1

QUTPUT) ; // KoHTakT 14 - BBIXOD

pinMode (14,

4
pinMode (13, OUTPUT) ; // KoHTaxkT 13 - BHIXOQNO

void loop() {
if (digitalRead (0)==L0OW)

{ // Npr HaxXaThM KHOIIKHK

digitalWrite(14,HIGH); // Ceeronuon Ha 14 KOHTAKTE BKII
digitalWrite (13,LOW); // CeeronMol Ha 13 KOHTAKTE BbLIKJI
}
else{ // ecnu KHOIKa He Haxara
digitalWrite (14,LOW);// CeeTommon Ha 14 KOHTAKTE BBLIKI
s

digitalWrite(13,HIGH): CeeTonmon Ha 13 KOHTAKTe BKJ

delay (100) ; // xnpare 100 wMcex

Pucynoxk 3.8.1 — IIporpamMMHBIi KOZ

Bo3morxHbI# BHJ CXCMbI:

MU ¥ avHahoIToU-g5N

Pucynoxk 3.8.2 — Cxema noaxioueHust
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Tema 11. Cxembi IoT

Ortkpoiite B Arduino IDE cketu: Example 6.6.2.ino. Heo6xonumo Taxke
MOAKIIOYHNTE clienyromue (aiinel 3aronoskoB: ESP8266WiFi.h, SSD1306Wire.h,
TimeLib.h u NtpClientLib.h. Ecnu HeobxomuMble OHONHOTEKH He OBLIH
ycTaHoBieHbl, cM. yuebumk Pasmen 5.2.1 ma ctp. 16 m cnenyliite ykazaHHBIM

UHCTPYKLIUSIM.

B stom 3amganum cHavana HeoOxomumo BBecTH uMsA cetH WiFi (SSID) u
napojib OT CETH B COOTBETCTBYIOUIME IIOJISI IIporpamMmbl. HMHCTpyKIMH 110

3afOJIHEHUIO 3TUX [TapaMeTPOB NPUBELEHHI B pasjene 6.6.1.

T.H. «cepBepa BpeMEHH» B MHTEPHETE NMPEAOCTABISIOT JaHHbIE O TEKYIIeM
BpemeHH u narte mo npoTtokoiry NTP (Network Time-Protocol, cereBoit mpoTokon
BpemeHH). C TmoMollbl0 JoMeHa pool.ntp.org nr000H MOJNB30BATENh MOMKET
HOJIYYUTH JOCTYII K ITyJly CEpBEpOB BpeMeHu. s noyydeHus JaHHbIX B IporpaMme
ucronb3ytoress komauapl NtpClientLib.h, B3siThie w3 OuONMOTEK il JAHHOTO

npumepa. ITonyuennsie qanHbie BeiBogATCA Ha OLED-nucnei.

ITpu ycranoBke coenunenus no WiFi, komanna NTP.begin("pool.ntp.org", 1,
true); BeimonHgeT nojkmoueHue k NTP cepepy. 310 MOXeT 3aHATH HECKONBKO
cekynn. [lepmeiii mapamerp HasHauaer URL-aapec nyna cepsepa, BTOpOii
MPUBSA3bIBAET YacOBOW MOsIC coriacHo “BceMuUpHOMY KOOPIMHUPOBAHHOMY
BpeMenn” (UTC) +1 uac u 3HavyeHue “true” TpeThEro mnapaMmerpa rOBOPHUT O
nepexone Ha JetHee W 3uMHee Bpemsa. Komannma NTP.setlnterval() 3amaer
BPEMEHHOH MHTEPBaJl MEXy OOHOBIIEHMsIMU NaHHBIX, syncEvent Triggered = true

coobimaeT o6 ycrenrHoM noakioueHnu K cepeepy NTP.

B uukine void loop() xomanasr NTP.getTimeStr() u NTP.get DateStr()
UCTIONIB3YIOTCS IS TIpeJICTaBIIeHUs] 3HAYeHUI JaThl U BPEMEHU B BUJE CTPOKOBOI
nepeMeHHOM U A TMOATOTOBKH MX K BRIBOAY. BBIBON Ha mucmiell mpou3BOAUTCH

xomangoi display.display();. Komanpma display.clear(); BaxkxHa B 3TOM uuKIe,
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IIOCKOJIBKY OHa OYHINAET ITOKa3aHWsl IUCILIESA, HE BbI3bIBAS TaKHUM 06p330M

3aMCILICHUA IIPH KAXKIO0M IIPOXOJAC [HUKIIA.

OnHOBpEeMEHHO C JUCIUIeeM, JaHHbIE CETH BBIBOASTCS Ha MOCIEA0BAaTENbHbIH
MoHuTOp B Arduino IDE. [l OTKpBITHS [TOCIIE0BATEILHOTO MOHUTOPA, HAXKMHUTE
Ha 3HA4OK Jymbl (cM. pazmen 5.2.3 na ctp. 20). Ilomumo mHpOpManmu o npare,
BpeMEeHH U 3UMHEM/JIETHEM peXXMMaX, Ha I10CJIeIOBATeIbHOM MOHHTOPE TaKKe
OTOOpaXaroTCsT BpeMs, IpoLueAllee ¢ MOMEHTa C IEPBUYHOM CHHXPOHM3ALUHU

(uptime) u BpeMs caMO#l IEPBUYHOM CHHXPOHU3ALHH.

fMporpamma

Pucynoxk 3.9.1 — IIporpaMmHBIi KOA
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Bo3MoxHBIH BU MOAKIIOUEHUS

! 10T Brick
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USB-nogrnioueHune K MK
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Pucynok 3.9.2 — Cxema nogximoueHus

IIpumeyanue: Craryc coemunenuss Onoxka IoT MoxeT OBITH OTOOpaXEH

HaxkatueMm kHonkd GPIOO0.
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