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BBenenue.

Hcnonb3oBanne Bc€ OONBIIETO KOTMYECTBA BO3OOHOBIISIEMON SHEPTUU — 3TO
BaKHas 3amava jisa Oyaymero. ObecrnedeHrne BCEoOIEro A0CTymna K HEIOPOTUM,
HAJISKHBIM, YCTOMYMBBIM M COBPEMEHHBIM UCTOYHUKAM SHEPTUU JUIsSl BCEX — IIeJb
Y CTOMYNBOrO pa3BUTHS.

Ceifuac 4enoBEYECTBY JIOCTYIHBI Pa3IUYHbIE UCTOYHUKUA BO300HOBIIIEMOU
HHEPruM, HO BCE OHU HMEIOT MPOOJEMBbI. JTO CBSI3aHO HE CTOJBKO C CaMUM
UCTOYHUKOM, CKOJIbKO C TMpeoOpa3oBareieM MoJydaeMoil »Hepruu. Takumu
npeoOpazoBaTesIMHU SBJISIOTCS BETPOTEHEPATOPHI, THAPOreHEPATOPHI, COJHEUHBIC
Oatapeu u aApyrue. Bce oHM KpoMe JOCTOMHCTB UMEIOT U HeAoCTaTKU. OHU MOTYT
JIOMAaThCsl, 3arPSA3HITHCS, 3aHUMAIOT OOJIBIIYIO IJIOMIA b, UX HAJIO YTUIU3UPOBATh U
npoyee, npoyee. Kaxxapiii u3 npeodpasopareneil MMEET CBOM MUHYCHBI.

B nanHOM npoekTe Mbl XOTeNH Obl PELIUTh HECKOIBKO MPOOJIEM CBA3aHHBIX C
npeoOpa3oBaTeIsiMU COJIHEYHOM SHEPTUU — COJTHEUHBIMU OaTapesMH.

Opnna u3 npodsieM, Ha KOTOPYIO Mbl OOpAaTUIIM BHUMAaHUE — 3TO XPYIKOCTb
nanenu. [Ipu HeOIaronpusATHBIX yCIOBUAX — Ipajl, IbUIbHASA WM NecyaHas Oyps,
yparas, aHejlb MOXKET OBbITh pa3pylIeHa WK MOTEPATh LEIOCTHOCTh — pa30UThCS.

Bropast npobnema — maHenu 3aHMMarOT OOJBIIYIO IUIOLIAAb [MOBEPXHOCTU
3eMJIM WK BoJioeMa (€CIIM YCTaHOBJICHBI Ha BOJIE).

N Tperbs — mpu 3arps3HEHUM TMOBEPXHOCTU IPHEKTUBHOCTH PaOOTHI
COJIHEYHOM OaTapeu CUJIbHO MaJaeT, MOATOMY UX HAJ0 MEPUOANYECKH OYUILIATH OT
3arpsA3HEHUN. A 3TO JONOJHUTEIBHBIE PACXOIBI.

MpI1 nnpeiaraeM poOOTU3MPOBAHHBIN KOMILIEKC, KOTOPBIM MO3BOJIMT PEIIUTh
BCE 3TH NMPOOJICMBI.

AKTYaJIbHOCTb.

To, 4TO coJIHEUHBIE MaHENIH, HAXOASICh Ha YIIMIIE 3arpsI3HAIOTCS U 3aHUMAIOT
MHOT'O MECTa — 3TO U3BECTHBIE (PAaKThI. A BOT O TOM, YTO MAHEIN MOTYT MOCTPAIaTh
OT MOTOJIHBIX YCIOBUM COOOIIAIOT HE OUEHb YACTO, XOTS TAKUE SBJIICHUS HE PENIKU.
B nos6pe 2020 roma kpymHBIM Tpag B ABCTpaJud yHUYTOXHI OTPOMHOE
KOJIMYECTBO COJHEUHBIX MaHenei. Cuiia yaapoB Oblia CTONIb BEJIMKA, YTO TPAJAUHbI
npoOuBanu maHenu HackBo3b. ([Ipunoxenwe 1. Pucynok 2). A Obiia Obl
BO3MOXKHOCTh yOpaTh UX, TO OHU Obl COXpaHWIUCh. B Apyrux perrnonax ObIBaroT
NbUIbHBIE W TIecHaHble Oypu, yparanbl, cHer. Takum o00pa3oM, BO3MO>KHOCTh



yOepeub MaHeau OT pa3pylIeHUs SIBISETCS aKTyalbHOM BO MHOTMX MECTax, IJie
COJIHEUHBIEC OaTaper aKTUBHO MCTIOJIB3YIOTCS.

Leas mpoekTa: co3maTh MNPOTOTUI  POOOTHU3UPOBAHHOTO  YCTPOMCTBA,
MO3BOJISIONIETO yOeperarb COJIHEYHbIE MaHENIM OT BO3JEHCTBUS OTPHUIATEIbHBIX
(GakTOpoB BHEIIHEW Cpeibl, YMEHBIIWTh IUIOHAAb HMX pa3MEUICHUsT U IpHU
HE0OXOMMOCTHU MTPOBOJIUTh OUUCTKY MaHENel B aBTOMAaTUYECKOM PEKUME.

I[JBI JOCTHIKCHH LCJIN ITPOCKTA OBIIIA ITOCTABJICHBI cileayromue 3aaavdu.

1. TIpoBecTn uccineqOBaHUE pPHIHKA COBPEMEHHBIX CHUCTEM 3aIUTHI COJTHEYHBIX
naHejael oT BpeaHbIX (HaKTOPOB BHEIIHEH Cpellbl, €CIU TaKue CHUCTEMBbI
CYLIECTBYIOT. PacCMOTpeTh pa3inuuHble annapaThl 10 OUUCTKE COTHEYHBIX MaHEen
OT 3arps3HEHUs, TPOAHAIN3UPOBATH BCE TUIKOCH 1 MUHYCHI UIMEIOLIUXCA allllapaToB.
N3yunTh cUCTEMBI CKJIAJIbIBAaHUS MAHEJICH 1711 SKOHOMUHU MECTA.

2. CocTtaBuTh TeXHUYECKOE 3aanue. [Ipuodpectrt HEOOXOAMMBIE MaTEPUATIBI.

3. CobpaTh KOHCTPYKIIHIO.

4. Co3narb cUCTEMY yIPaBJICHUA.

5. Hamucatb HEOOXOAMMYIO IPOTPAMMY.

6. Ucnbrtats npototun. BHecTn HE0OX01MMbIE U3MEHEHUSI.

7. Cnenatb BbIBO/IBI.

Jns peanu3zaiviy NOCTABICHHBIX 3a7]a4 Mbl pa30MIM MPOEKT Ha HECKOJBKO ITAINOB:
Ortan 1. UccaenoBareabCcKuii

Ha paHHOM »Tame Mbl pacCMOTPENM OCHOBHBIE MECTa PACIOJIOKECHHUS
COJTHEUHBIX 3JIEKTPOCTAHIIUHN, UX OCHOBHBIE MPOOJIEMBI U BBIICHUIIN, KAKHE POOOTHI
Y MEXaHU3Mbl IPUMEHSIOTCS IPU OUUCTKE OaTapeit

[IpoOneMbl CONMHEUHBIX ANEKTPOCTAHLUMNA MOXKHO YCIOBHO pa3JeiuTh Ha
HECKOJIbKO TpyII:
1. TeXHUKO-TEXHOJIOTUYECKUE TPOOIEMBI.
A. BpIcOoKasi CTOMMOCTh MPOM3BOJCTBA (TIOCTETICHHO CHIKACTCS) U MPOOJIEMBI C
YTUIIU3ALUEN.
b. Huzkuit KI1J] — (5-25%).
B. Manoe koau4ecTBO MpOU3BOAMMON SHEPTUU HA €AMHUILY TUIOLIAAN 3aHUMAEeMOM
MOBEPXHOCTH.



2. JlokanpHbI€ U TI00aTbHBIE TIPOOIEMBI.

1. 3aHMMarOT OOJBITYIO TUIOIIA/Ib.

2. Cnabas 3alUIIeHHOCTh OT MPUPOTHO-KIMMATHIECKUX (DaKTOPOB.
3. CHmkenue 3G HEeKTUBHOCTH MPHU 3arPsI3HCHUH.

BapuaHTbI 3arps3HCHHUS

1. ITeine. (ITpunoxxenne 1. Pucynok 2).
2. Ilecok. (ITpunoxenue 1. Pucynok 3).
3. Cuer. (Ilpunoxenue 1. PucyHok 4).
4. ITtuuel. (Ilpunoxenue 1. Pucynok 5).

[IprurHBI TOBPEKIACHUM:

1. CunpHblii BeTep ¢ kamHsIMU U MycopoM. ([Ipunoxenue 1. PucyHok 6).
2. I'pan. (ITpunoxenue 1. PucyHok 7).

3. Vparan. ([Tpunoxenne 1. Pucynok 8).

4. ITeperpes u camoBo3ropanue. (ITpunoxxenue 1. Pucynok 9).

AHAJIOTH:

Cpenu paszHOOOpa3usi BCEX COJIHEUHBIX OaTape HaumbOosiee OJIM30K K
CO3/1aBa€MOMY MPOTOTUIy OKa3ajlaCh COJIHEYHass IaHellb B BHJAE LIBETKa
(ITpunoxenwue 1. Pucynoxk 10). /lanHas colHEYHAS TTAHEbh CIIOCOOHA CKIIaIbIBATHCS
YW yMEHbIIaTh BO3JEWCTBUE Ha He€ BpeaHbIX (akTopoB. Ho, mosHOCTBIO OT
MOBPEXACHUN ATO €€ HE 3aIUTHT.

[Io maHHBIM U3 HEKOTOPBIX HCTOYHUKOB, 3((HEKTHUBHOCTH 3arpsi3HEHHBIX
nasesien cHrkaeTcst Ha 35%. [loaTomMy MX Jydille OYUIIATh, TPOILIE TOBOPS MBITh.
Jns O4MCTKH IMaHesner OT IPsA3U CEroJHs MCIOJIb3YETCS MHOMKECTBO PA3IUYHBIX
YCTPOMCTB, B TOM YHCJI€ U POOOTU3UPOBAHHBIX.

MBI yCIIOBHO BBIIENWIN 4 TUNIA YCTPOUCTB JI1 OYMCTKHU MaHEJEH:
1. PoGoT, ycranoBieHHbIN Ha Oonbmion nanenu. Craruonapueiid. ([Tpunoxenue 1.
Pucynoxk 11).
2. TlepeHocHo# poOOT MEXTy MaHETSIMH. «XOIUT» TOJIBKO IO TAHEISIM CBOETO
tuna. ([Ipunoxenue 1. PucyHok 12).
3.  VYHuBepcanpHbIi  poOOT. VYCTpPOWCTBO  CIOCOOHOE  CaMOCTOATEIBHO
nepeaBuraThes 1o aroobM manessaMm. ([Ipunoxenue 1. Pucynoxk 13).
4. Moromee Mexanndeckoe yctpoiictBo. ([Tpunoxenne 1. Pucynok 14).



5. Py4nas moiika, B TOM 4uciie u ¢ npuMeHeHrneM mexanu3moB (IIpunoxenune 1.
Pucynoxk 15).

Tan 2. HpopaﬁoTKa TEXHUYIECCKOI'0 3aJaHUs IIPOTOTHIIA.

MBI pemniny, 4To Halla cucTeMa J0JDKHAa UMETh BO3MOKHOCTD BBIJIBUTaTh U
yOupaTh COJHEUHbIE MAHEIN NMPU HEOOXOAMMOCTU U BO BpeMs JBUKEHHS MOKET
MBITh WJIM NpoTUparh ux. Hanbosuee OIU3KUM «yCTPONCTBOM», OCYIIECTBIISIOIIUM
1o/I00HbIE ABMXKEHUS, SABIISCTCS MOPCKasi aKTUHUS MHOT/Ia Ha3blBaeMasi — MOpCKasi
aHEMOHA, 33 CX0XKECThb C BETKOM. OTCI0/1a ¥ Ha3BaHUE NPOEKTa. JJaHHOE KUBOTHOE
CIIOCOOHO TMpATaTh W BBIABUTATH IIyNaiblia, CHAacasChb OT XWUIMHUKA WU TPU
IIATaHUU. MBI pelnin UCII0Ib30BaTh TOT YK€ IIPUHIIMII.

CyTb uzen B TOM, 4TO NpHU HEOJIArONPHUATHOM MPOTHO3€ MOTOAbI WU MPU
CpabOTKEe JAaTYMKOB, COJIHEYHBIC MAHENIU «IPSUyTCs» B IKECTKHM KOpIIyC,
3AIIMILAKOIMNA UX OT NOBPEXKACHUSA, & B HOPMAJIbHBIX YCIOBUAX OHHU HaXOAATCSA
cHapyxu. [Ipyu nBMKEHUM BBEPX M BHU3 OHM MOTYT OBITh OYMIIEHBI OT MbUIM U
rpsi3u. PackiiagpiBaHuE MaHeNe U UX OYMCTKA MOTYT HPOUCXOJUTH C JIFOOBIM
BpEMEHHBIM UHTepBaigoM. Hampumep, 1 pa3 B Henem0 Wi KaX bl J€Hb.

Tak kak mnaHenM HMEIOT MPSIMOYTOJNBbHYIO (OpPMYy MBI PELIWIH, YTO
ONTUMaIbHON (POPMOI 3aIUTHOTO KOKyXa OyJIeT BOCBMUIPAHHUK, BJIOJIb IPaHEn
KOTOPOI'0 PACIIOJIOKATCS COJTHEYHBIE [IaHEH, TAHEIN COCAUHEHBI IIONIapHO.

BayTpH pacnonoxurcs cucrema oMbIBaHMs. JlJIsi 9KOHOMHUH BOJBI CHCTEMA
JI0JKHA pab0TaTh B 3aMKHYTOM IIMKJIE, @ 3HAUUT HYXKEH pe3epByap Jsi BOJbl. Mbl
pELIMIN ClIeTaTh €ro NpsIMO BHYTPHU KOKyXa. TO MPUAACT CUCTEME MOOMIBHOCTH
Y KOMIIAKTHOCTH.

Jrtan 3. IIpuodperenue geranei u coopka.

Ha npeppinymem stanme Mbl ONPEAEIUIIMCh C OCHOBHOW KOHCTPYKILIMEH,
C/IeJIaii 3CKU3bl KOHCTPYKIMU U HEOOXOUMBIX JETaNeH.

B xauecTtBe OCHOBHOM KOJIOHHBI ObLT UCIIOJIB30BAH COTOBBIN MOJMKApOOHAT.
OH 10CTaTOYHO JIETKO MPUHUMAET HYKHYIO (DOPMY, @ «COTBI» UMEIOT BUJ] PEIHCOB,
10 KOTOPBIM OyAyT ABUTATHCS TAHENH.

B xauecTBe TSHYIIIe/TONKAIOUIETO MEXaHW3Ma ObUI B3ST HIArOBbI MOTOp THIIA
Hema 17 ot 3D npuntepa ¢ yepBsauHOM mepeaadeil. OH JErko MOAKIIOYAETCS U
perynupyetcs. OcTalbHbIC JJICMEHTHI HarieyaTaHbl Ha 3d MpUHTEpE U3 MaTepuaa —
[I9TG. ILIBbI repMeTU3UPOBAHBI ABTOMOOMIBHBIM TEPMETUKOM-TTPOKIIAJIKOH .



Cucrema pa3OpbI3TUBaHUsl BOJABI M ILIETKU B3SThl aBTOMOOWJIbHBIE. Tam
uMeeTcss BCE B IMOJHOM KOMIUICKTE — HAacoc, muiaHTw, (GopcyHku. Bee aeranm
3aKpEIUICHBI HA HAMPABJISIOUIUX.

Jlia ynpasneHus: Obuia BblOpaHa ApJyHHO-HAaHO ¢ MOTOp-IIMIAOM Ha 12B.
JUia cuMynlMU  I€HB/HOYb YCTAHOBJIEH JAaTYUK OCBEIIEHHOCTH. KoHTposib
IIOIbEMA U OITyCKaHUS BBIIIOJIHEHBI C IOMOIIBIO KOHIIEBBIX BBIKIIOYATEICH.

Jlii ornipeneneHusi CKOpOCTH BeTpa NPHUOOPECTH JaTUMK HE yAaJOCh TaK Kak
oHM JMOO Oosbmue, JmbOO moporue, MO0 ¢oiikoBeie. JlaTumk caeman
CaMOCTOATENIbHO M3 BETporeHeparopa. B 3aBUCHMOCTM OT CKOpPOCTH BeTpa
TeHepaTop BbIAAET pa3IMuHBIN dNeKTprueckuil Tok. Ero BennunHa pukcupyercs u
IPU [IPEBBILIEHUH ONPEIEICHHBIX TaPAMETPOB MMAHETN YOUPAIOTCS.

Ha oznHOM M3 nepxateneil yCTaHOBJIEH TepMoaaTyuK. OH KacaeTcsl MaHENH.
[Ipu npeBBIIEHNH 3aJaHHOM TEMIIEPATyphl JATUMK 1aCT KOMaHy Ha CKJIaJIbIBAHUE
AHEMOHBI.

MeI caenanu BHEIIHEE MUTAHUE TaK Kak JyIsl paboThl TpeOyeTcss JOCTaTOYHO
MOIIHBIA HMCTOYHUK TOKA, a JEMOHCTpalus MOJEIHM 4Yalle MPOUCXOAUT B
MOMEIICHHH, 1€ HEIOCTATOYHO CBETA IS 3apAJIKH aKKYMYJISITOPOB.

[IporpamMma ynpaBieHus HarMcaHa Ha s3bike ApayuHo IDE.

Jtan 4. UcnbITaHUA ¥ BLIBOJLI.

B xone mpoBeneHusi MCHBITAHUN CHCTEMa IOKas3ajia ceOsl BEJTMKOJEIHO.
barapen nogHUMaIUCh U OMYCKAIUCh, MBUIUCH TaK KakK ObLJIO 3ayMaHoO.

BeIBOABI:

1. Cucrema 10CTaTOYHO MPOCTA, KOMIAKTHA U pabOTOCIIOCOOHA.

2. Co3naHHOE YCTPOMCTBO TOJIHOCTHIO YJIOBJIETBOPSAET 3AIOKECHHBIM B HEE
TpeOOBAHMSIM — 3AIMIAET M OYHUIINAECT COJIHEUHbIEC MaHEeId B aBTOMATUYECKOM
pexuMe.

3. YmpaBnenue He TpeOyeT cinoxxHOM AnekTpoHuku u [10.

4. Cucrema sBIISICTCS MOOMIIBHOM M 3aHUMACT MOYTH B 5 pa3 MeHbIIIe MJIOIIA/IH,
YyeM Te K€ MaHeNH, pa3yiokeHHble Ha noBepxHocTu. (IIpunoxenne 2, Cxema 1).

S. MbI HCHOJB30BAJIM HACTOSIIME COJIHEYHbIC MAHEJAM M HAll NPOTOTHI
crnoco0eH BbIpadaThIBaTh djeKkTpudecTBo. [Ipsimo ceiiuac oH roroB paéoratb
JJI51 BLIPAOOTKH JIEKTPUUYECKOH IHEPTUU U 3aAlIUIIEH OT BpPeaHbIX (PaKTOpPOB
BHEIIHEH cpebl.



IlepcnekTUBbI:

1. Celiuac, Korga mHOSBISETCS MHOTO THOKHX TMaHeled, MOKHO CJeJIaTh
CKIAJKy/packiaaky TmaHened Oornee >(QexkTuBHON, THMA 30HTHKA. ITO JacT
BO3MOXXHOCTh NPH 3aHUMAEMOW MaJIOW IJIOMIaJAX MOBEPXHOCTH 3€MJIM CJIEeNaTh
naHe I OOMbIION TUIOMIAIH.

I/ICHOJIL3yeMbI HCTOYHHUKMU M JIUTEPaATypAa.

1. https://tk.media/news/v-avstralii-vypal-anomalno-krupnyy-grad-i-probil-kryshi-
domov-2020-11-01

2. https://habr.com/ru/post/370605/

3. https://www.entrepreneur.com/article/278951?source=ent_footer_image

4. https://www.megadosya.org/solar-panel-optimisation

5. https://habr.com/ru/post/370605/

6. https://www.huffpost.com/entry/elon-musk-tesla-puerto-rico-renewable-
energy_n_5ca51e99e4b082d775dfec35?browser=Ritsbrowser

7. Puerto Rico solar panel destruction from
hurrihttps://bedrockgs.com/markets/resilience-r2/cane Maria

8. https://zen.yandex.ru/media/solarnews/toksichnaia-zelenaia-energetika-
5e40f573338f3513f5e9e6d0

9. https://sun9-
60.userapi.com/impf/c621930/v621930331/1fb3d/npMwKF5bhXY .jpg?size=604x
453&quality=96&sign=93cf00449de18058bdc3275840cde4d2&type=album

10. https://avatars.mds.yandex.net/get-
zen_doc/1657335/pub_5d020f1e20166300af221364 5d020f21ed991600af59d783/
scale 1200

11. https://newatlas.com/ecoppia-e4-ketura-sun/31428/

12. https://steemit.com/steemhunt/@zohaib336/gekko-solar-farm-roboter-2-000-
m2-h-solar-cleaning-capacity-robot

13. http://www.cleannow.ru/forumsfoto/big83211998391-1461076080.jpg

14. https://sunnik.com.ua/wp-content/uploads/2019/04/Sunbrush_compact-
1024x513.jpg
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Pucynok 1. [Tocnencteus rpana B ABctpanuu 2020 rog.

Pucynoxk 2. [IbieBoe 3arpsi3HeHne COJTHEUHOM OaTapeu.
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Pucynok 4. Cher.



Pucynok 6. [ToBpexaeHne naneneil KaMHIMU.
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Pucynok 8. ITocnenctBus yparana B [Tyapro-Puxo.



Pucynok 9. CamoBo3ropanue nanesneit ot neperpesa. Kuraii.

Pucynok 10. CxnanpiBaromascsi maHeslb — HBETOK.
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Pucynok 11. CrarmonapHoe moroniee yCTporucTBo.

Pucynok 12. [lepeHOCHOE MOIOLIEE YCTPOMCTBO.
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Pucynok 14. Moroniuii MEXaHU3M.
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Pucynok 15. Pyunas u Mexanu3upoBaHHasi MOMKA.
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IMpuioxkenue 2.
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Cxema 1.

Pa3mep 1 conmneunoit nanenu — 60*110 mm.
Oo6mas wiomanas 16 mareneii coctaBut — S1 = 60*¥110%16 = 105600 Mm?

HJ'IOHJ;aI[b BOCBMHYT'OJIBHHUKA COCTABJIACT —

TLAGHLS HPARIL IO D BOCRAIYE 6. ARHID 1EPET LIY C1OPOHRL

S S2 = 2*4489*2,41 = 21674 mm?
— (R ommcaHHOW OKPYXHOCTH — 85 MM)
Taxum 00pa3oM, pa3HHIA 3aHUMAEMBIX ILIOMAEH COCTABUT —

S1/S2 =105600/21674 = 4,87 wiu okoj0 5 pas.




