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BBenenue

Tema uccienoBaHusi akTyaJibHA, TaK KaK MHOTHE JIOMa B JPYTUX CTpaHax
NepelUIi Ha caMo00ecieueHHE FJIEKTPOIHEPTUEH.

IIpo6aema, mogHuMaemasi B paboTe, 3aKIOYAETCd B TOM, YTO MHOTO
CPEICTB M MATEPHAJIOB HCIOJIB3YETCS JJIA MPOBEACHUS AJICKTPOIHEPTUU B J0Ma.
DTO HEBBITOAHO JIJISi TOCYJAPCTBA, a TAKKE MaryOHO BIUSET Ha YKOJIOTHUIO.

O0beKTOM  [TaHHOIO  HWCCIENOBAaHMS  CTal  MakeT Jo0Ma, O4YEHb
pacnpocTpaHeHHOTO B OUHIISTHINH.

Heab uccnenoBanus: «BBISCHUTH MOXKET JIM JIOM HAXOJUTHCS aBTOHOMHO Ha
SHEPTUU COJIHEYHBIX OaTapeil B HAIlIe MECTHOCTH ?7»

3amaun:

1 )N3yunTh MaTepual npo CoOIHEUHbIE OaTapeu.

2)I1o3HaKOMUTHCS C A3BIKOM MporpammupoBanust C++ .

3) [Noznakomuthes ¢ ArduinoUNO.

4) 3anporpammupoBatb ArduinoUNO.

5) Cobpathb BCIO yCTaHOBKY.

6) IlosHakomuTbes ¢ mporpammoii Kommac-3D mns co3pgaHus deprexa
MakKeTa JjoMa.

7) Co3nath 4epTéx MaKeTa JJoMa.

8) IMocTpouTh MakKer.

9) PazmecTuTh COOpaHHYIO YCTAHOBKY B MakeTe.

10) IIpomectn wucciemnoBanue Ha Temy: «CMOXKET JHM JIOM HaXOIHUTHCS
ABTOHOMHO Ha SHEPT'HU COJIHIIA B HAIlIEH MECTHOCTH 7

IIpakTHyeckasi 3HAYUMOCTBH KCCIIEOBaHUS: JAHHBIM MaTepua; MOMKET
OBITh KCMOJB30BAaH KaK NpUMEp JIS TOCTPOMKHU JOMOB, HAXOJAIIUXCA Ha

CaM000ECIIEYEHUH IIEKTPUUECTBOM.



O0ocHoBaHMe BbIOOPA TeMBbI [JIs1 IPOEKTAa

B mwnacrosimee Bpems mnpuOmmsutenbHo 60% Bceil sHepruum Ha 3emiie
BbIpaOaTbIBaeTCs Ha TEIOBbIX anekTpoctaHuuax (TOC) mnpu cxxuraHuu
yII€BOAOPOJIHOTO TOIUINBA, 25% - Ha aToMHBIX AnnekTpocTaHuusax (ADC), 10% Ha
ruapodsiekTpocTaHiusax (I'9C) u cpaBHUTENBHO HEMHOTO Ha BCEX APYTHX THMAX
anexktpoctanuuii. Ha TOC - OCHOBE DHEPreTHKH, MCHOJIB3YIOTCS HE
BOCTIOJTHSIEMBIC TIEPBUYHBIE MCTOYHUKHA DHEPTUU - yrolib, Ta3, He(QTEMPOMYKTHI,
OpUYEM 3TOT PacXojl OYEHb OBICTPO PACTET U3 rojia B rojl, COOTBETCTBEHHO PacTET
U oTpeOeHne SHepTrur. 3anachl yrieBoJOPOJIHOrO TOIIMBA HE BO3OOHOBIISIOTCS,
1 uX MoxeT XxBaTuTh Ha 50-100 jeT mo mecCUMUCTUYECKUM pacyeTaMm uiau Ha 200-
300 ner mo pacueraMm ONTUMHCTHYECKUM. B Hacrosimiee BpeMms Bce Oosbliee
BHHMMaHHE MPHUBIIEKAIOT BO30OHOBIIsieMble UCTOUHUKH 2Hepruu (BUD), Takue kak
sHeprusa ConHua, BeTpa, MNPUIMBOB U OTIMBOB. Bompoc mnepexoma ¢
TPaJAMIIMOHHBIX HMCTOYHUKOB DJHEPTrUHM Ha aJIbTCPHATUBHBIC SBIISICTCS OYCHb

AKTYyaJIbHBIM KaK Ha YPOBHC IroCyaapCTB, TaK U HA YPOBHC YaCTHBIX JIMII.

a T3C; 63,9% 6 TC; 49,0%

BaC,
A3C; 25,2% C3C; 0,64% A3C; 42,9%
rac; 9,9% rac; 7,4%

B3aC,
C3C; 1,03%

A-pacnpedenenue no ycmanosieHHbIM MOWHOCMIM OCHOBHBIX U008
NEeKMPOCMAHYUIL,

b-0ons konkpemmnozo suoa eenepayuu 8 nPou3BeOeHHOLL 3a 200
anexkmpuyeckou snepeuu (na 2018 200)

[TocmoTtpuTe, Kakast HEOOIbIIAS YACTh OT BCEU IEKTPOIHEPT U PUXOIUTCS
Ha COC. Ot0 ouenp ozamaumsio IIpaButensctBo P®D, mostoMy B rocymapcrse

CTall CTPOUTHCA DJIEKTPOCTAHIIMHU, KOTOpble padoraioT oT 3Hepruu CoiHua.
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[IpumepoM MoxkeT ciyxuTh camas kpynHas B Poccum COC, mocTpoeHHas B
Camapckoii oOnactu. IlepBeiii 3amyck Obul mpousBeneH B 2018 romay, HO
NOJIHOCTBIO €€ 3amycTAT Toubko | ceHtsiOpa 2019 roma. OO6mias MOLIHOCTH
"Camapckoit COC Ne2", xotopasi pacmonoxkeHa Mexay HoBOKyHOBITIIEBCKOM |
YanaesckoM Ha twiomanu 220 ra, coctaBut 75 MBT, HO mOka 3amylieHa TOJIbKO
ouepenp MoOIHOCThIO 25 MBT. BTopyro ouepens 3amyctunu 1 mapra 2019r.,
TpeThto mianupyoT 1 mas 2019 roma. Ilocie Toro, kak B IMepBBIM pa3 ObLia
3anynieHa 3ta COC, y Hac BO3HUK BOIpoc: «MOXkKeT i oM paboTaTh MOJTHOCTHIO
OT DHEPTUHU COJIHEYHBIX Oarapei B Hammx Kpasx?» Ho mepen Tem kak mpoBOIUTH

HaIlle UCCIIe0OBaHUE, 1aBaiiTe MoMyyIlle U3yuYuM COJIHEUHbIe OaTapen.
I'naBa Nel. Teoperuyeckasi 4acThb
1.1 UcTopusi COJTHEYHOH IHEPTreTHKHU

B 1897 rony ®panx lllymaH, amepukaHCKHIl H300peTaTelb, WUHXKEHEP U
OUOHEP IO HCIOJIb30BAHUIO COJHEYHOW SHEPruH, MOCTPOUI HEOOJIbIION
JIEMOHCTPAIIMOHHBIN  COMTHEYHBIM JBUTATENh, MPUHIUI PabOThl KOTOPOTO
3aKJII0YaliCd B TOM, YTO COJIHEUHBIN CBET OTPAXKajcCsl Ha KBAJpPaTHbIE KOHTEHHEPHI,
3amnoidHeHHbIe A(UPOM, TeMIepaTypa KHUIEHHS KOTOPOTO MEHbBIIE, 4YeM BOJBI.
BHyTpu 10 KOHTEMHEPOB ObLIM MPUTHAHBI YEPHBIE TPYObI, KOTOPbIE TPUBOIAWIN B
JIBWXKeHHE mapoBoil apurarenb. B 1908 rony Illyman ocHoBajn KOMMaHUIO Sun
Power Company, KkoTopas I0JDKHAa OblIa CTPOUTH OOJBIINE YCTAaHOBKHM Ha
COJIHEYHOM DSHepruv. Bmecte CcO CBOMM TEXHHYECKHUM COBETHHUKOM  A.
C. D AxkepMaHoM u OputanckuM ¢puzrkom Yapaszom Beprnonom boiizom llyman
pa3paboTan yJIydlIEHHYIO CHCTEMY, HCIIOJIb30BAaB CHCTEMY 3€pKall, KOTOpPBIE
OTpaXXaJIn COJTHEUHBIE JIyYHM HAa KOPOOKM COJHEYHBIX KOJUIEKTOPOB, TMOBBIIIAS
3¢ ()EeKTUBHOCT, HarpeBa 10 YyPOBHSA, KOTJa MOXHO ObUI0O BMecTo 3dupa
ucrnonb3oBaTh Boay. 3arem lllyman mnocTpows mNoOIHOMACIITAOHBINA MAPOBOM
JIBUTATENlb, KOTOPBIA paboTal Ha BOJE IMOJA HU3KUM JaBJIECHUEM. DTO JaJ0 €My

BO3MOXXHOCTh 1912 ropa 3amareHTOBaTh ULEAYKHD CHUCTEMY C COJHEYHBIM



nsurareneM. Mexay 1912 u 1913 romamu Illyman moctpousn nepByr B MHpPE
reO0TEpMaJIbHYIO0 JJIEKTPOCTaHUUK B ropoxae Maamu Eruner. I[lymanoBckas
AJIEKTPOCTAHIIUS UCTIOIB30Bala NapadOIOMMINHAPUYECKUN KOHIICHTPATOP, YTOOBI
MIPUBECTH B JIBUKEHHE JIBUTATENIb MOIIHOCTHIO 45-52 kBT, KOTOpHIN nepekauynBal
6omee 22 000 auTpoB BOABI 32 MUHYTY ¢ peku Hui Ha Gnu3nexanine XJIOMKOBBIE
nonisa. Xots [lepBast MupoBasi BoifHa, a Takke OTKphITHE AemieBoid HehTr B 1930-x
rogax M IOMEIIAIU JaJlbHEUIIEMY NPOABMIKCHUIO COJHEYHOW JSHEPIUH, HO
[ITymanoBckoe BHUJICHHE U 0a30BBIM Ju3aiiH ObLT BO3poxaeH B 1970-x romax Ha

HOBOI BOJIHE MHTEpPECa K re0TepMalibHON IHEPTHUH.
1.2 Ucnosib30BaHHE COJTHEYHOI IHEPIUH B MHUPe

OKCIIepThl OTMEYAKT, YTO PBIHOK CHCTEM COJHEYHOM DJHEPruh Ha
tepputopur Poccun, Ykpaunsl u benopyccun tonbko Gopmupyercs. CoaHeuHbIe
CUCTEMBbl HHUKOI/Ia HE MPOU3BOJMIUCH B OOJBIIMX MacliTabax, MOTOMY 4YTO
CBIPbEBBIE PECYPCHI OBLIIM HACTOJIBKO JIELIEBBI, YTO JOPOrOCTOsIIEe 000PYyA0BaHUE
renuocucTeM OblI0 He BocTpeboBaHo. Breimyck komiektopoB, B Poccun,
HaIIpUMeEp, ITOYTH MOJHOCTHIO IIPEKPALEH.

['maBHast npUYMHA MEJUIEHHOTO Pa3BUTHUS PBIHKA ITPOJAXKHU U UCIIOJIb30BAHUS
COJIHEYHBIX CHCTEM SIBJIIETCS, BO-IIEPBBIX, UX BBICOKAsI HaYaJIbHAsl CTOUMOCTbD, BO-
BTOPBIX, HEAOCTAaTOK HWH(POPMAlMd O BO3MOXKHOCTSIX COJHEYHBIX CHUCTEM,
NEePeIOBbIX TEXHOJOTHUSIX UX HCIOJIb30BaHUS, O pa3padOTUUKaX U M3TOTOBUTEISX.
Bce 310 He MOXeT [aTh BO3MOXKHOCTH MPAaBWIBHO OLEHUTH 3((PEKTUBHOCTH
OpUMEHEHUs] CHCTEeM, paboTarolUX Ha cojliHeyHoM sHeprun. B benopyccun,
Poccun, Ha YkpaumHe ecTb MHOXKECTBO (PUPM, 3aHMMAIOIINXCS MPOEKTUPOBKON U
MOHTQXOM OOOpYAOBaHUS OTOIUIEHMS, HO IMPUOPHUTET OTHAIOT TPATUIIMOHHBIM
sHeproHocurensiM. Ha Onmxaiimee Oyayiiee MOXHO OTMETHUTbh, YTO COJHEYHBIE
CHUCTEMBI SIBJISIIOTCSI HOBOM, PAKTUYECKU HE 3aHATOU MO3ULIMEN HALLIETO PBIHKA.

M3 BcEero BBIMIEH3IIOKEHHOTO MOYKHO CHAENAaTh BBIBOJ, YTO COJHEYHAs
JHEpPIus €Ill€ MaJOM3y4YeHHAa W I[PUMEHAETCs, HE CTOJb IIUPOKO, Kak

AJIbTCPHATUBHBIC HCTOYHUKH BHepFOCHa6)KCHI/IH. OIIHaKO MBI CHUTACM, 4TO CCJIN
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yIEIUTh 3TOMY pecypcy ropasio 0ojibliee KOJTUYeCTBO BHUMAHUS U TMOIBITATHCS
€ro pa3BUTh, TO BO3MOXKHO, MbI I00OBEMCS TOPA3/10 JYUILIUX PE3yIbTaTOB.
Msbl B CBOIO Ouepelp MpeajiaraéM MEepPerTH K PacCMOTPEHUIO OCHOBHBIX

COJIHEUHBIX YCTAHOBOK HUCIOJb3yEMbIX B HAIIU JHHU.
1.3 IlpuHun paéoTsl cOJIHEYHOH OaTapen

JlaBaiiTe pacCMOTPUM MPHUHIIUAIT PAOOTHI COJHEYHBIX OaTapeil, KOTOPBIHA
3akiodaercss B ciaeayroomeMmM. Ha miacTMHKY W3 KpeMHHS C OJHOM CTOPOHBI
HAHOCST OYEHb TOHKHMM CJIOM Oopa, ¢ JIpyroil — oueHb TOHKHMM cioi (ocdopa.
KpemMHnii mpuxoauT BO B3aUMOACHCTBHE C OOpOM, BO3HUKAET M30OBITOK
CBOOOJHBIX OJEKTPOHOB, a Ha CTOpOHE, T/I€ KpPEeMHUH NOPUXOAUT BO
B3auMozieicTBrue ¢ (GochopoMm, BIEKTPOHBI B HEAOCTaTKE, BO3HHUKAIOT TaK
Ha3bIBaeMble «IbIpKU». CTBIK Cpenbl 00JafarolmuX HM30BITKOM U HEIOCTaTKOM
AJIEKTPOHOB, Ha3blBaeTcs B (u3uke P-nmnepexon. PoToHbl cBeTa OOMOapAUPYIOT
MOBEPXHOCTh IJIACTUHBI M BBINIMOAIOT H30BITOUHBIE SJEKTPOHBI (ocdopa K
HEIOCTAIOIINM 3JIEKTpOHaM 0opa. YTHOpsSA04eHHOE JBUKEHHUE 3JIEKTPOHOB — 3TO U
€CTb DJJIEKTPUYECKUMM TOK. Tak, B TMpHUHIMUIIE, U YCTPOEH KPEMHHUEBBIU

(bOoTOdIEeMEHT.

CONHEeYHbIN CBeT

.

sheccsnnas

¥, OTpuuaTenbHbIN 3NEKTPOA

— aHTUBNMKOBOE NOKpPbLITHE
N-Crown
rPaHNYHbIN CNOW

p-CNow

— MONOXUTENbHbLIA 3NEeKTPoA



1.4 TIpemmymiecTBa U HEJOCTATKH COJIHEYHBIX NaHeJ el
Ilpeumywiecmea

Camplii TEpBBIM IUIIOC — OTO HEHUCCSIKAEMOCTb W BCEAOCTYIHOCTH
ucTOoYHUKa sHeprud. COJIHIE €CTh MPAaKTHYECKH B JKO0OM TOUYKE IJIAHETHl U B
Oykaiiiee BpeMsi, OHO HE cOOMpaeTcsl HUKyAa nponaaarb. Ecim 3TOT MCTOYHUK
SHEPrUM NpomnaAeT, TO HAC yXKE TOUHO He Oy/IeT BOJHOBATh BONPOC, OTKY/a B3ATh
AIEKTPOIHEPTHUIO.

Bropoe m0CTOMHCTBO COMHEUHBIX Oarapel — 3TO HX HKOJIOTMYHOCTb.
Kaxnprit morpeduresns, OOPIOMUNACS 3a 3J0POBHE POHOM IJIAHETHI, CYUTAET CBOMM
J0JTOM IPUOOPECTH SKOJIOTMYHBIE MCTOYHMKH SHEPrUM THUMA BETpsIKAa WU, B
HaIlleM cily4yae — COJIHeUHble naHenau. Ho 3/1ech Tak ke Kak ¢ 3JeKTPOMOOMISIMHU.
Camu-To 1o cebe GaTaper HKOJIOTMYHBI, HO MPU UX MPOU3BOACTBE, & TAKKE IPU
IPOU3BOJICTBE AKKYMYJISATOPOB, AJIEKTPOCTAHUUNA M PA3IUYHBIX MPOBOJHHUKOB,
UCIOJIb3YIOTCSl TOKCUYHbBIE BELIECTBA, KOTOPBIE 3arPSI3HAIOT OKPYKAIOIIYIO CPELY.

['oBOpst O CpaBHEHUM C BETPSAKAMH, COJTHEUHBIE ITAHEIN HaMHOro THuile. OHH
BOOOIIIE HE U3JAI0T HUKAKUX 3BYKOB B CPAaBHEHUU C IIYMHBIMHU BETPAKaMHU.

N3Hoc Oatapell mpOUMCXOAUT OUYE€Hb MEAJIEHHO, BEJb 3/1€Ch HET MOJBUKHBIX
qyacTel, €clii TOJIbKO Bbl HE MCIOJIb3YET€ B CBOEU CHUCTEME NPUBOABI, KOTOPHIE
[IOBOPAUMBAIOT COJIHEYHbIE 3JIEMEHTBHl B CTOPOHY MCTOYHHKA 3HEpruu. Tem He
MEHEE, JaXe C TAKOW CUCTEMOM, COJIHEUHBIC MaHENU CIyXaT 10 25 JeT U Jaxe
6omnbiie. Toapko MoOcCie 3TOrO CpoKa, eciau Oaraper M KadeCTBEHHbIE, y HUX
HaunHaet najgathk KIIJ[ u mocreneHHo MX HY)XHO 3aMeHATh Ha HOBbIe. KTO 3Haer,
KaKue TEXHOJIOTHH OyIyT Yepe3 4yeTBepTh Beka? Bo3MOXkHO, cienyromux oatapei
Bam XBaTuT 10 KOHIIA KU3HM.

VYcraHaBnuBas TakOM UCTOYHHMK SHEPIHM ISl JOMA, BBl HE Oy/ieTe 1yMaTth O
TOM, YTO IOCTABILMK YHEPTUU BHE3AITHO M0 TEXHUYECKUM IIPUIMHAM OTPEXKET Balll
JOM OT »HeprocHa0keHus. Bol Bcerga cam cebe xo3suH. TouHee cBoel cucreme
nojauu s3iekTpuyectBa. Her mpoOiem ¢ BHE3allHbIM TMOBBIIIEHUEM LI€H, HU C

TPaHCTIOPTUPOBKOMN SHEPTHHU.



ITocne Toro, kak Bamia HJHEpreTUYecKasi COJIHEUHAs DJICKTPOCTAHITUS
okynurcs, Bl Oynere monydars 1o CyTH OECIUIATHYIO SHEPruio B oM. KoHeuHo,
CHayaja 3a OnpeAeICHHbIN Nepuol, HY>KHO OTOUTDH BIIOKEHUS.

Emeé ogHo mpeMMyliecTBO COJIHEUHBIX 3JIEKTPOCTAHIIMN — BO3MOXHOCTH
HapanuBanus. Bompoc ynupaercs TONbKO B JOCTYyHHYHO 1 Bac miomans.
NmMeHHO MOAynbHOCTH, Oarapen TMO3BOJIIET OECHPENsITCTBEHHO B Cliydae
HEOOXO/IMMOCTH  YBEIIMYMBATh MOIIHOCTh CHCTeMbl. HeoOxomumo mpocTo
N00aBUTh HOBBIE COJHEYHBIC MAaHENW M 3aluTaTh MX B CHUCTEMY. XOTS OTH
NPEUMYIIECTBA COJIHEUHBIX OJEKTPOCTAHIIMM TMEepEeKphIBACTCS CYIIECTBEHHOM
npo0sIeMOid, 8 UMEHHO HEOOXOUMOCTBI0 000PY1I0BaHUS OOJIBIINX TUIOIIA/ICH.

ConHeyHasi MaHeNnb HE MOTPEOJIsIET HUKAKOro TOIUIMBA, a, 3HA4YMUT, BbI He
3aBUCUTE OT II€H Ha TOIUIMBO, TaKXK€ KaK HE 3aBHUCUTE OT IMOCTaBOK TOILIMBA.

[1mrochl comHEeUHbIX OaTapeill TakKe B HEMPEPHIBHOM M0/1aY€ AJIEKTPOIHEPTUH.
Heoocmamku conneunvix 6amapeii

CamMblif IepBbIil HETOCTATOK — HEOOXOUMOCTh MEPBOHAYATBHBIX OOIBIINX
MHBECTHUIIMM, KOTOpbIE HE TPEOYIOTCS MPU OOBIYHOM MOJKIIOYEHUH K LIEHTPAJIbHOM
2EKTpOceTU. TaKkkKe CPOK OKYIIAEMOCTH BIIOXKEHUH, B 3JIEKTPOCETH C COJHEYHBIMHU
OaTtapesMH, BeCbMa Pa3MBITBbIA, BEAb BCE 3aBUCUT OT (PAKTOPOB, KOTOpHIE HE
3aBUCST OT MOTPEOUTES.

Huskuii ypoBenp KIIJ[. Onun kBazpaTHBI MeTp COJHEYHOW OaTapeu
CpeaHel MpOU3BOAMTENBHOCTH BBIAAET BCEro Juiib okono 120 BT momHOCTH.
Takoil MOIIHOCTH HE XBaTUT AaXe ISl TOro, 4YTOObl HOPMAJIbHO MOpPadOTaTh 3a
mnronoM. ConHevHble NaHenu UMEIOT 3HauuTenbHo MeHbnid KI1JI[, B cpaBHeHNH
C TpPaJUIMOHHBIMM HCTOYHUKAMU 53Hepruud — okono 14-15%. Opnako 3TOT
HEJOCTATOK MOKHO CUMTATh JOCTATOYHO YCIOBHBIM, BEIb HOBBIE TEXHOJOTHH
IIOCTOSIHHO YBEJIMYMBAIOT JTOT II0KA3aTelb M pPa3BUTUE HE CTOMT HAa MECTE,
BbDKMMas BcE€ Oonblie U Oomblne HHEpProdddEKTUBHOCTH U3 TEX JKE€ CaMbIX

IUIOIIAIEH.



B crpanax CHI' conneuHble OaTapeu JOCTAaTOYHO JAOPOTO€ YAOBOJLCTBHE,
BElb TOCYHApCTBO HE MOAJEPKUBAET ITOKYIIKY TaKMX HCTOYHHUKOB JHEPIUHA U
HUKAaK HE JOTHPYET CTPEMIIEHME CBOUX T'PAXKIaH K “3enéHoi’” 3Heprun. KoneuHo,
3a pyOekoM cuTyarusi 3HaunTenbHo jydine. Benb Te ke CIIIA 3anHTepecoBaHbI B
IIepeX0/Ie CTPaHbl HA IKOJIOTUYECKU YUCTHIE UCTOYHUKH SHEPIUU.

Eme onun HemocTaTok — 3¢(EeKTUBHOCTh pabOThI 3aBUCUMAs OT MOTOJIHBIX
ycloBuid M kimMara. Hanpumep, conmHeuyHble Oaraped  TEpSIOT  CBOIO
3¢ (HEeKTUBHOCTH BO BpeMs MAacCMypPHOU MOTOAbl WM B TyMaHe. Takke Mpu HU3KUX
Temrneparypax, B 3umHee Bpewms, KIIJ| comHeunbix Oatapedd magaer. A ecnu
IaHEJIb HEJOCTATOYHO XOPOIIEro KAadecTBa, TO M NIPH BBICOKUX TEMIEpaTypax.
[ToaToMy Bce k€ HEOOXOAMMO MOJACPKUBATH COJTHEYHbIE OaTapen KaKUMH-TO
OCHOBHBIMU MCTOYHUKAMH 3HEPIHH, JUOO UCIOJIB30BATh T'MOPHUJIHBIE COJHEUYHBIE
Oartapen. Takxke HEMalOBa)XKHO, 4YTO COJIHEUHBbIE IAHEIUW MOTYT IO-pa3HOMY
paboTaTh B pa3HbIX MIMPOTAX IIAHETHI. B Kaxa0i OTEIbHO B3ITOM MECTHOCTH, 3a
rofl BBIXOJUT Pa3HOE KOJWYECTBO CONHEUHOM 3Hepruu. [loaromy s dhekTHBHOCTH
COJIHEYHOW CHUCTEMBI TAK)KE 3aBHCUT U OT MECTOPACIOJIOKEHHUs BaIIEro JI0Ma.
Brpouem, kak ¥ OT BpeMEHHU CYTOK, BEIb HOYBIO COJIHIIA HET U HET BBIPAOOTKU
SHEPTUH.

Cucrema 31€KTpOCHAOXKEHHUST OT COJHIA TpeOyeT OOJNBIIOro KOJIWYECTBA
BCIIOMOTaTEIbHON TEXHUKH. AKKYyMYJATOPBI U1 HAKOIUIEHUS DHEPIUH, a TaKKe
CIIEHUAJIBHOTO TIOMEMIEHUsI [JIsi YCTAHOBKM CHUCTeMbl. Hampumep, HHKEIb-
KaJIMUEBBIE AKKYMYJATOPBl 3HAYUTEIBHO TEPSIOT CBOIO MOIIIHOCTb  IIpHU
NOHWKEHNHN TEMIIEPATYPBI HUXKE Hys 1o Llenscuro.

it Toro, 4ToOBl BBIAATh OOJBIIYI0 MOIIHOCTH OT COJMHEYHOW SHEPruw,
HEOOXOAMMBI  OomnpIIMe  MIom@agud. Eciu  TOBOPUTH MOpP  COJHEYHYIO
JIEKTPOCTAHIIMIO TIPOMBIIIIEHHOTO MaciiTada, TO 3TO KBaJAPATHBIE KHJIOMETPHI.
Koneuno, nmpu OBITOBOM HCIONB30BAaHUU TaHene, Bam Takue miomaau He

HOHaII06}ITCSI, HO BCC XKC y‘{I/ITBIBafITG 9TOT MOMCHT, CCJIM 3aXOTUTC PACHINPATHCA.
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I'naBa Ne2. IIpaktudeckasi 4acThb
2.1 OcobennocTu padoThl

B wMoem wMmakere yCTaHOBJEHBI TakKuWE€ KOMIUIGKTYIOIIWE, Kak: 2
CBETOJIMOJTHBIC JICHTHI, 2 TAKTOBBIC KHOMKH, akkyMyJisiTop Ha 12B, ArduinoUNO, 2
MakeTHble IuIaThl, AaT4uk TemneparypsiDHT11, 3 pene (cm. Ilpunoxenue 1) u
cosiHeuHble nanenu (cM. [Ipunoxenue 2).

[lepBbIM nemoM, st HaUad U3y4aTh SI3bIK MporpaMmupoBanust C++ 1 npuHIM
nporpammupoBanus Ha ArduinoUNO. Tlocie 3toro s Hayan IporpaMMHpPOBATh
ArduinoUNO. Cravana s Hamucand CKeTYd JJIsi W3MEPEHHUS TEMIIEpPaTypbl H
BJIaKHOCTH ¢ oMo Aarauka DHT11(cm. [Ipunoxkenue 3).ITotoM st mpuayman
KoA Jnasi paboThl cpa3y JBYX CBETOAUOAHBIX JIeHT (cM. I[lpunoxenue 4).
Crnenyronum maroM ObLIO M3Y4YeHHE MporpaMMbl 1o HazBanueM «Kommac-3Dy».
[Tociie HEKOTOPOH MPAKTHUKU I CO3Jal YEPTEXK, 10 KOTOpOoMY Oyay B JajbHEHIIEM
cobupatb Mol MakeT noma (cMm. Ilpunoxkenune 5). C moMouipl0 TEeXHOMapKa
«KBaHTOpHYM» s BBIpE3aJI BCE HEOOXOAMMBIC ISl MakeTa dacTu (paHepwl (CM.
[Tpunoxenue 6). MatepraioM Moero Makera ctaina (aHepa TOMIUHONH 10 MM.
Jlanbire s cobpan cBod MmakeT (cM. [IpunoxkeHue 7) ¢ TOMOIIbIO YTOJIKOB H
camope3oB 3,5 X 12 mMm. Ilotom s cTanm cobuparh cXxemy MOAKIIOYEHUS BCEX
KoMIUIeKTyIonmX. Cile1yomuM maroM, Obijia MOKYyIKa COTHEYHBIX OaTapei.

MakcumainbHo nomyctumoe Hanpspkerue st ArduinoUNO — 18B. Mmenno
ATy BEJIMUMHY B3sU1 B Halry popMyity. Mosi ycTaHOBKA TpeOyeT CHIly TOKa PaBHYIO
0.28A. ITo popmyne momuocTr P=1*U s BbICUMTaT MOIIHOCTH, HEOOXOUMYIO JIJIS
moeit cxembl. OHa paBHa 20B*0.28A, u paBHa 5.04Bt. [Toatomy si mpuobpen 6
COJIHEUHBIX MaHeNeil MoIHOCThI0 1BT u Hanpsbkennem 6B. SconHeuHbIX naHenen
s IOJKITIOYM TTociieioBaTensHo. Hanpspkerne o dopmyne 6yner pasao 30 B, HO
Jake B CaMbIil COJIHEUHBIN JIeHb HampsbkeHue Oyaer He Oombmie 15 B. A 6-10
COJTHEYHYIO TMaHENIb s MOAKIIOYII TapajuIeNIbHO Ui TONYYEHHUsS CHJIbI TOKa
paBHoii 0.32 A (cMm. [Ipunoxenue 2). I1o pacueram, u cuia TOKa, U HAPSKEHUE, U

MOHOIHOCTB IIOAXOAAT I1oa MOXO CXEMY.
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3ateM g coOpajn cxemy, IJie COJTHEYHbIe MaHEeNH 3apsKaloT aKKyMYJISITOD,
kotoperit turaer ArduinoUNO u 3 pene. Jlanee st mepenasiut HECKOJIBKO MPOBOIOB
Mexay coOoit. Ilocie Bcero 3Toro s yCTaHOBWJI BCE€ KOMIUICKTYIOIIUE B CBOM
coOpannbplii Maker. [loToM s m[pOMIMA KHOMKH, JaTYUK TEMIEPaTypbl U
CBETOJMOTHBIC JICHTHI.

CoOpaB MakeT W yCTAaHOBHMB B HEro BCE KOMIUIEKTYIOIIHUE M BCE CXEMBI, 5

HavaJl MPOBOJIUTH CaMO HCCIIEIOBaHUE.
2.2 UccaenoBanue

[TonHOCTBIO pa3psaUB aKKyMYJISITOP, S OCTAaBWJI CBOM MakeT Ha OajikOHE.
KormaArduinoUNO He moakiroueHa, HO MOAKIIOUEHbI aKKYMYJISATOP W COJIHEUHbBIC
NaHENHW, COJHEYHBIC IMAHENIH IOA3aPsKAIOT aKKYMYJISITOP, KOTOPBI HE TpaTHUT
sHepruto. PoBHo B 8:00 ocTtaBmim Ham MmakeT Ha OankoHe. Yepe3 CyTKH Mbl
srirounid ArduinoUNO u octaBuii BKIIIOUEHHBIMU 00€ CBETOIMOIHBIE JIEHTHI U
JaTYMK TeMIlepaTypbl. B TakoM COCTOSHHM CBETOMUOAHBIC JIGHTHI W JaTYUK
paboTanu Ha IPOTSHKEHUU 3 9acoB. B CBS3M ¢ 3THM s MOTY CIeNaTh BBIBO, YTO B
MOEH MECTHOCTH JIOM MOJKET HaXOJUTHCS aBTOHOMHO Ha DHEPIHU COJHCYHBIX
Oarapeii. Heobxomammo cnuenmaTe OTOBOPKY O TOM, YTO HYXXHO MOJKIIOYAThH
AKKyMYJISITOp WM 3apsbkaeMyro Oarapedky Hjis TOro, 4ToObl JHEPrus OT
COJIHEUHBIX OaTapei He yXoAwia B HUKY/A, €CJIU B JaHHBIH MOMEHT MBI HE XOTHM,

qTOOBI CBET OBIJI BKJIFOUEHHBIM.
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3akiodyeHue

I{ens w 3a1aun, IOCTABIICHHBIE B TIPOEKTE, BHITIOJHEHBI. 1 MTO3HAKOMUIICS C
S3BIKOM ~ TporpamMmmupoBanus C++, NPUHIUIIOM TPOrPaMMHPOBAHHUS  HA
ArduinoUNO, nporpammoii «Kommnac-3Dy 1 Hamen oTBeT Ha Bonpoc: «MoKeT Jn
oM pabotaTh Ha sHeprun ConHia B HammXx kpasx?». Takke s 6onee yriyOieHHO
U3YYWJI COJIHEUHbIE OaTtaped, y3HaJd WX MPEUMYIIECTBA W HEAOCTATKH, H3YUMI
UCTOPHUIO CO3JaHMsI COJIHEYHBIX OaTapeil, MOHSJI MPUHIUIT PaOdOThl COJHEYHBIX
Oarapeii. Takum oOpa3oM, MOXHO CJenaThb BBIBOJA: JIIOAM eme B 19 Beke
3alyMBIBAIMCh 00 JKOJIOTMM M CO3/IaBaJid IMOJ00ME COBPEMEHHBIX COJHEYHBIX
Oarapeit. Mcxons u3 I'mael Ne 1.4, MOXHO czieniaTh BBIBOJ O TOM, YTO COJTHEYHbBIE
NaHel UMEIOT Topa3ao Ooble MPEUMyYIECTB, YeM HEAOCTaTKOB. B 3akiroueHue
OTMEUY, YTO HEOOXOIUMO TOJKIFOUNUTH aKKYMYJIATOP WU 3apsHKaeMyIo OaTaperky
JUTSI TOTO, YTOOBI HAKAIUTMBATh DHEPTHIO, KOTOPYIO MOXKHO OYyJET MUCIOJb30BaTh B
IaCMYPHBIN JIEHb WJIH HOYBIO. V3 BCEro CKa3aHHOTO CJIEMYET BBIBOJ O TOM, YTO
COJTHEYHBIC TIAHEIW — WCTOYHHK SHEPTHH OyIyIIeTo, KOTOPhIH ¢ KaKIBIM T'OJIOM
Bce Oosiee u O6osee coBepiieHcTByeTca. Ho camblii riaBHBIN BBIBOJ 3aKIIIOYAETCS B
CJIEIYIONIEM: B MOUX KpasxX JJOM MOKET 3 (PeKTUBHO paboTaTh TOJIBKO HA DPHEPTUU

CounHia.
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Cnucok ureparypbl

1)  https://www.5-tv.ru/news/228368/vsamarskoj-oblasti-zapustili-

elektrostanciu-nasolnecnoj-energii/- Camapckas COC No2

2) https://www.solnpanels.com/preimushhestva-i-nedostatki-

solnechnyh-batarej/- IIpenmymiecTBa 1 HEJOCTATKHA COTHEYHBIX MAHETCH

3)  https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D0%BB%D0%BD%D

0%B5%D1%87%D0%BD%D0%B0%D1%8F %D1%8D%D0%BD%D0%B5%D1%80%D

0%B3%D0%B8%D1%8F— McTopus COMHEYHOU SHEPTETUKH

4)  http://realproducts.ru/kak-ispolzuyut-solnechnuyu-energiyu/-

HMcnonap30BaHuE COTHEYHOM OHCPICTHUKHU B MHUPC

5)  https://anapasunsity.ru/raznoe/solnechnye-batarei-ustrojstvo-i-

princip-raboty-solnechnye-batarei-vse-pro-alternativnyj-istochnik-energii-solar-

energ-ru-princip-raboty-solnechnoj-batarei-dlya-doma-ustrojstvo-sxema-e.html-

[Ipuniun pa®oThl CONHEUHBIX OaTapeil
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Hatuuk Temnepatypsl DHT11

Axkkymyiarop Ha 12 B

MaxkeTrHas mjiata

Hpuiaoxenue 1

CBCTOI[I/IO)_IHI)IC JICHTBI

i

TakToBbIE KHONIKU

ArduinoUNO

15



IIpuiioxenue 2

CoJsIHEeYHBIE TAaHETA

(B criepean)

- JUNAN B‘Gma:)-f-'o/:pa[&xd

(BU c3a/1M)
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Ipuiaoxkenue 3

#include <iarduino_DHT.h>

larduino_DHT sensor(2);

void setup(){

Serial.begin(9600);
delay(1000);

¥

void loop(){
switch(sensor.read()){

case DHT_OK: Serial.printin((String) "CEHCOP B KOMHATE: " +
sensor.hum + "% - " + sensor.tem + "*C"); break;

case DHT_ERROR_CHECKSUM: Serial.printin( "CEHCOP B
KOMHATE: HE PABEHCTBO KC"); break;

case DHT_ERROR_DATA: Serial.printin( "CEHCOP B KOMHATE:
OTBET HE COOTBETCTB. CEHCOPAM 'DHT"); break;

case DHT_ERROR_NO_REPLY: Serial.printin( "CEHCOP B

KOMHATE: HET OTBETA"); break;
default: Serial.printin( "CEHCOP B KOMHATE: ERROR");
break;
¥
delay(2000);
by

(cKeT4 JyIsl JaT4yuKa TeMIlepaTyphl)
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I[punoxkenue 4

int ledPinl = 13;

int btnPinl = 3;

int ledPin2 = 12;

int btnPin2 = 2

int val=0;

int na=0;

int sw=0;

int codduble;

int val2=0;

int na2=0;

int sw2=0;

int codduble2;

int Led[] = {ledPin1, ledPin2};

int button[] = {btnPinl, btnPin2},

void setup()

{
pinMode(ledPinl, OUTPUT);
pinMode(btnPinl, INPUT);
pinMode(ledPin2, OUTPUT);
pinMode(btnPin2, INPUT);
Serial.begin(9600);
delay(500);

¥
void loop()

{
val = digitalRead(btnPinl);
val2 = digitalRead(btnPin2);
if(val==HIGH&&na==0)
{
if(sw==0)
{
sw=1;
codduble=val,
18



}

{

na=1;
digitalWrite(ledPinl, HIGH);
}
else
{
sw=0;
codduble=val;
na=1;
digitalWrite(ledPin1, LOW);
}
}
if(val2==HIGH&&na2==0)
{
if(sw2==0)
{
sw2=1;
codduble2=val?2;
na2=1,
digitalWrite(ledPin2, HIGH);
}
else
{
sw2=0;
codduble2=val2;
na2=1;
digitalWrite(ledPin2, LOW);

¥
if (codduble==val)
{
na=1;
¥
else
na=0;
if (codduble2==val2)
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na2=1,
}
else
na2=0;
delay(500);
}

(cxeTd 17151 pabOTHI IBYX CBETOIMOIHBIX JICHT)

IIpuio:xkenue 5

Yeprex Hallero Makera
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Ipuioxkenue 6

(BBIpE3aHHBIC YaCTH ISl MAKETa)
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Ipuinoxenue 7

(coOpaHHBIN MakKeT)
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