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BBEJIEHUE
AKTYaJIbHOCTH HUCCJIEA0BAHUSA

[IpoGnema mnepexona OT TPAAULMOHHBIX YTJIEBOJOPOJIHBIX HCTOYHUKOB
HHEPTrUU CTAHOBUTCS BCE 00Jiee aKTyalbHOM ¢ KaxAbIM rojgoM. 3a nocieanue 150
JIET BbIpA0OTKA AJIEKTPOIHEPIUU HA IylUly HacejaeHus Bo3pocia Oosee uem B 100
pa3. Tak kak 6onee 70 % mnorpedasiemMoil Ha 3emiie AIEKTPOIHEPT U IPOUZBOIUTCS
TEIJIOBBIMH 3JIEKTPOCTAHLUSIMH 32 CUET CKUTAHUS YIJIEBOJIOPOJOB, PE3KO BO3POCIIO
COJIEpKaHUE YTJIEKUCIIOro raza B arMmocdepe. [IpuHsATHE panuKaIbHBIX MEp IO
U3MEHEHUIO CTPYKTYPBI IPOU3BOACTBA 3JIEKTPOIHEPTUHU B MOJIb3Y aJTbTEPHATUBHBIX
VCTOYHHUKOB SHEPIHH MO3BOJUT YMEHBIIUTH KOJIMYECTBO BbIIECIECHUE NAPHUKOBBIX
ra3oB B arMocgepy. Hanbosnee nepcrneKTHBHBIM HCTOUHUKOM SIBJISIETCS] COJTHEUHAs
sHepretuka. B Hacrosimiee BpeMsi OHA OCHOBaHAa Ha KPEMHHUEBBIX COJIHEYHBIX
3NIeKTpoOaTapesx, KOTOPYIO HENb3s MOJIHOCThIO CYUTATh 3KOJIOTUYECKH YUCTOM, TaK
KaK, IIpU MIPOU3BOJICTBE KPEMHHS BOCCTAHOBIIEHUEM €T0 OKHCIIA YIJIEPOJOM TOXKE
BBIICIIACTCS YTJEKHUCIbI Tra3, HpU 3TOM JJIEKTPOIHEPTHs OT COBPEMEHHBIX
COJITHEUHBbIX Oarapeil B HECKOJBKO pa3 JOPOXKE AIIEKTPOIHEPTUU OT CHKUTaAHUs

YIIJICBOAOPOAOB.

25 centsa0ps 2015 roga rocynapersa — wiensl OOH npunsiiu [ToBecTky nHs
B obOnactu yctoitunBoro pasButusi 10 2030 roma. beutm o3Bydensl 17 menew,
coziepKaline psJl Moka3aTesei, KoTopble TOJKHBI ObITh IOCTUTHYTHI B TedeHue 15
aer. CeapMoOil LENbI0 YCTOWYMBOIO Pa3BUTHS YeJIOBEUECTBAa ObUIO oOecrieueHue
JOCTyIla K HEJIOPOrOCTOAIIMM, HAAEXKHBIM, YCTOMYHMBBIM M COBPEMEHHBIM

HCTOYHHUKAM SHCPTUHN OJIA BCCX.

[ToaTOMy Tak Ba)KHO HAWTH HOBBIC MCTOYHUKH SHEPTHH, HE CBS3AHHBIC C
YIJIEBOJIOPOAHBIM WIH SIIEPHBIM TOIUIMBOM, 0OoJiee O€30MacHbIe C KOJIOTUYECKOU

TOYKH 3PCHMUSL.

B ,HaHHOﬁ pa60Te MBI pCHINIIN PACCMOTPCTh BO3MOKHOCTDb HCITOJIb30BAHUA

OMOKOMIIOHEHTOB, (OPMUPYIOUIMX IEPEHOC BJIEKTPUYECKUX 3apsioB  IpHU



(1)OTOCI/IHT636 B paCTCHUAX, JIA4 CO3JaHUdA  HOBBIX THIIOB  COJIHCYUHBIX

aneKTpobdaTapeil.

Heanb: co3nate MOAEb COTHEYHOM OaTaper Ha OCHOBE 3€JI€HBIX OMOKOMITIOHEHTOB

C mpuMeHeHneM 3akoHa (hoTodddexra.
3agayum padoThbI:

1. V3yuynuTh Hay4HYyIO JIUTEPATypy, JOCTYIHbIE METOAMKH U TEOPETHUECKUE
OCHOBBI JJAHHOTO BOMpOCa

2. TeopeTHueckd OIIEHUTH BETMYUHY CYMMapHOTO TOKa KJIETOK PACTEHUH.

3. [lokazate 3HEeKTUBHOCTh PACTUTEIBHBIX KOMIIOHEHTOB 1O CPAaBHEHHUIO CO
CTaH/IaPTHBIMU COJTHEUHBIMH OaTapesMH.

4. Usmeputh  (HOTOINEKTPUUYECKUE  XAPAKTEPUCTUKH  DIIEKTPOAKTHBHBIX
PACTUTENBHBIX KOMIIOHEHTOB.

5. Coznmatb Mojenb 00pa3llOB COJIHEUHBIX JJEKTpoOaTapeli Ha OCHOBE
PACTUTENBHBIX  (POTOANEKTPUUECKUX  AKTUBHBIX  KOMIIOHEHTOB  JIS
MOCKOBCKOTO peruoHa ¢ y4€TOM COJIHEUHON MHCOJISIIUU.

6. [Ipoananu3mpoBaTh MOJYyYEHHBIE PE3yNbTaThl U CHOPMYIUPOBATH BBIBOA
UCCJIeIOBAHMUSI.

OO0beKThI HCCIeOBAHUSA: PACTUTENbHBbIE (DOTORIEKTPUUECKHE AKTUBHBIE

KOMITIOHCHTHI.

Hpez{MeT HCCJIEA0OBAHHSA. TCHCpalus JOJICKTIPHYCCKOrO0O TOKa B IIpolecce

(I)OTOCI/IHTGBa B PaCTUTCIIBHBIX (I)OTO&HeKTpI/ILIeCKI/IX AKTHUBHBIX KOMIIOHCHTAX.

IIpubopsl, 3aieilicTBOBaHHbIe B padoTe: MyJIbTUMETp, Ja3ep KPACHOIO I[BETA,

UCTOYHHUK MOCTOSTHHOTO Toka «Mapcy, mudpooit mukpockon Levenhuk D320L

BASE.

I'mnore3a: pacTeHuA  IIpCBpamaroT  COJIHCHHYIO  SHCPIHUIO, 3HAa4YUTCIbHO

s dexTuBHEE, YeM JIF000H NCKYCCTBEHHBIN COJIHEYHBIN 2JIEMEHT;



OTHOCUTENILHO TpOCTasl COJHEYHass Oarapes Ha OCHOBE OMOKOMIIOHEHTOB,
coOuparolias COJIHEYHbIN CBET, B MPUHLIUIIE MOKET IPEOOPa30BbIBATh COJTHEUHbBIE

Jy4H B JIEKTPUYECTBO OUYEHb 3(PPEKTUBHO.

MartepuaJibl HCCICIOBAHUS:
1. 3akoHonmarenbHbIE JOKyMEHTHl. VCTOUHMKOM MOJ€3HOM HH(pOpMaLUU IO
BOIIPOCAM, CBSI3AHHBIM C BO3MOKHBIM INI00AJIbHBIM M PETMOHATIBHBIM U3MEHEHUSIM
KJIMMaTta M €ro IOCIEICTBUAM, nociyxuwio Pacnopsokenune Ilpesnaenra
Poccuiickoit @eneparuu ot 17 nekadbps 2009 r. Ne 861-pn «O kIMMaTHYECKOU
noktpune Poccuiickon denepannm.
2. Hayunsble ctatbu. MHOTHE (QyHIaMEHTAJIbHBIE U MPUKIAIHBIE UCCIEIOBAaHUS B
00JIaCTU HCMOJB30BAHMS AJbTEPHATUBHBIX HCTOYHUKOB SHEPTHM, B YACTHOCTH
COJIHEYHOM 3HEPreTUKU IPEICTaBICHbl B HAYYHBIX CTaTbsiX. VIMEHHO MO3TOMY
JaHHasl TPyIla ICTOYHUKOB CcTaja OCHOBOIIOJIAararoiiei B 3Toi padote.
3. Web-caiitel. B xoxe mpoBeaeHus wucciaenoBaHus OBLIO IMOJYYEHO HEMAJIo
uHbOpMalMu C  pa3IUYHbIX Wweb-caliToB, TJe H3JI0)KEHa SICHOCTb U
uH(OpPMAIMOHHASI OTKPBITOCTh B 00aCTH COJTHEYHOM SJHEPreTUKH HeoOXoaumasi Ha
BCEX YPOBHSX U JIJIsl BCEX CyOBEKTOB.
MeTtoabl mccae0BaHHA: TEOPETUYECKHE - H3YUYCHHE, aHajiu3, CpPaBHEHUE,
00001IeHne  JUTEepaTyphl; OSMIMUPUYECKHE -  HU3MEpPEHue, HaOIIoJIeHUE,

MoJeNIpoBaHue, 00paboTKa pe3yJIbTaToB.

Hayuynass  HoBuM3Ha  paborbl: PacueTHbIM  myTeéM,  KOMIIbIOTEPHBIM
MOJICTTMPOBAHUEM U B PE3YJIbTATE MPOBEACHHBIX SKCIIEPUMEHTOB YCTAHOBIIECHO, YTO
pacTeHusl MPEBpaIAOT COJHEUYHYIO0 SHEpruto cBepxdh@exkTruBHO. MBI MOXKEM

UCIIOJIb30BaTh (POTOCUHTE3 JIJIs YIIYUIICHHs COJTHEYHBIX OaTapei.

DKCHepUMEHTAIBHO 3aMEPEH YIoJl MaJIEHUs COJIHEYHBIX JIy4el U MOCTPOeH rpaduk,
KOTOPBIM MOKa3bIBaET U3MEHEHUsI BHICOTHI COJIHIIA B KAXKJIOM MECSIe KOHKPETHOTO

IIPOMEKYTKA BPEMEHH.



IIpakTnyeckas 3HAYMMOCTBH: Pa3zpaboTrana Monenu CONHEYHOW Oarapew, Ha
OCHOBE 0000IIIEHNS U3BECTHBIX MaTEeMaTUYECKUX OMMCAHUI COJIHEUHBIX OaTapei, ¢
YYETOM COJIHEYHOU paguanuy, TEMIEPaTypbl OKPYXKAlOWIEn Cpeapl Hu
MO3BOJISIIONIAS PACCUUTHIBATh IUJIOMIA[b COJHEYHOW Oaraped, MaKCUMAaJbHYIO

MourHocTh U KIT/I 11t MockoBCKOTo pernoHa

I'JIABA 1. BO3MOKHOCTH CO3JAHUSA COJIHEUHBIX BATAPEHN
HA OCHOBE BUOKOMIIOHEHTOB B MOCKOBCKOM PET'MOHE

1.1. MupoBasi coJIHeYHAas IHEPreTUHKA

B 2021 romy nmonsi COJHEYHOM TeHEpalMU BJIEKTPOIHEPIHUU OT 0O0mIei
JIEKTPOr€HEPALIMM BO BCEM MHMpe mpeBbicuia 3.7% IO TaHHBIM HCCIENOBaHUS
Global Electricity Review.4 3To roBoputr o TOM, UYTO B Hallle BpeMs aKTyajbHa
TEHJEHIMS [epexo/ia Ha albTEPHATUBHBIE UCTOYHUKH dHEprun. OHU CTAHOBATCS

GoJiee 3HAYMMBIMU M BECOMBIMHU KOHKYPEHTAMH Ha PhIHKE SHEpreTHKu. !

AHaTUTUKU W YYEHbIE BCETO MHpa NPOTHO3UPYIOT Ooiiblioe Oymyliee
OTpaciii COJIHEYHOU SHEPTeTHUKU U OBICTpOE pa3BUTHE €€ B OmKaiiiieM OyayIieM.
Tak, Solar Power Europe mporunosupyer, uro k 2023 romy, B JIydiieMm ciyyae,
o011asi MOITHOCTh COJTHEYHBIX Oarapei mo Bcemy mMupy coctaBuT 1610I'BTS, uto
BTpoe OoJjbllle MmokaszaTeneil sroro mapamerpa 3a 2019 roxl® Dro eme pas
MOKa3blBAET MacIITadbl W TEMIl Pa3BUTUSA COJHEYHOW DHEPreTHKH, Kak

AJIbTCPHATUBHBLIX UCTOYHHUKOB SHCPI'UH.

B Hacrosmee Bpemsa Poccnst Haxoautcs Ha 34 MecTe B MUpE 110 CyMMapHON
MOILIHOCTH COJIHEYHBIX Oarapeil Ha TEpPUTOPUU CTPaHbl, U XOThb CeWYac 3TO
JIOBOJIBHO CKPOMHBIE M HE COIIOCTaBUMBIE CO cTpaHamu u3 EBporbl ninm Azuu, riue
y2K€ MHOTHE CTPaHbl JaBHO U YCHWJICHHO Pa3BUBAIOT OTy OTpacib, IOKA3aTelu, 3a

COJIHEUHOM 2Heprueit Oyayiee u 3Ty OTpacib HY>KHO pa3BUBATh.



1.2. IIpoGsaemsl 3HepreTnkn MOCKOBCKOI0 pernoHa

MoCKOBCKHIT perHOH 10 00bEMaM TPOMBITINIEHHOTO MMPOU3BOJICTBA 3aHUMAET
OJHY W3 JHUAUPYIOIIUX MO3ULMK. OHepreTuueckass cucrema I[loamMoCkoBbs
obecreuynBaeT MPOU3BOICTBO, TPAHCIIOPTHPOBKY, COBIT SJIEKTPUICCKON U TETUIOBON
sHepruu. Hacenenne MockoBckoi oOmacTu coctaBisier 7,769 miaH denoBek. o
HACTOSIIEr0 BpPEMEHM NOTpPeOHOCTh MOCKOBCKOM 00J1aCTH B DJIEKTPUYECKOU
MOIIHOCTH BO3pacTaja MPONOPLUUOHAIBHO YUCICHHOCTH HACEJIEHUs, HaXOIsCh HA
ypoBHe 0koJio | kBT/4en., HO B ciiydae MpeArnoaaraeMoro pocta npoMbIIIICHHOCTH

IIPOTHO3UPYETCA CYLIECTBEHHOE YBEINYEHUE 3TOrO ITOKA3ATEIS.
OHepreTuky I10IMOCKOBbBS OTIMYAET PsiJi OCOOEHHOCTEM:

-BBICOKMH YPOBEHb KOHIEHTPALMU TEHEPHUPYIOMIMX MOUIHOCTEH Ha HEOOJBIINX

TEPPUTOPHUSIX;

-3KOJIOTHYCCKAA ITOJIMTHKA, HAIIPABJICHHAA HA KECTKOE CO6JIIO,IICHI/I€ HGﬁCTBY&MHX

HOPM U IPABUJI;

-IPEUMYIIECTBO TEIJIOBBIX 3JIEKTPOCTAHIMN B OOIEH CTPYKTYpe IeHEPUPYIOIIUX

MoIIHocTer — ux 6osee 80%.

K nawvany 2022 roma Ha TEppUTOPUM PETHOHA HAXOAUJIOCH B AKCILTyaTalluu
25 onektpoctaHuuii: 13 TemnoBbix;11  ruaposnekTpocTaHUMKA  HEOONBIION
MouHoCcTH; 1 ruapoakkymynupyromas cranuus — 3aropckas ['ADC. K 2021 roay
[TonmMockoBbe ~ JOOMJIOCH ~ 3HAUMTENIBHBIX  yCIEXOB B  JieJle  OCBOEHUS
JIbTEPHATUBHBIX MCTOYHUKOB 3HEPrUM: B HOMUHAUUU «Jlumep OMO3HEpPreTHKH
Poccum» Obuto 3anATO 3-€¢ MecTo cpenau cyObekToB PD; B HOMuHammu «Cambli
uHAycTpuanbHblii peruoH BUD» — 4-e mecto. CerogHsiiiHUE BBI3OBBI U PUCKU
3aCTaBJIAIOT WCKaThb HOBBIE MOAXOABl  JUISI  Pa3BUTHS  SHEPreTUYECKOU
UHQPACTPYKTYPhl POCCUHUCKUX peruoHoB. HeoOxoammo HalTH Takue BapHAHTBHI,
IPU KOTOPBIX HEPIeTHKA HE ABJISLIACh Obl TOPMO30M COLMATBHO-3KOHOMUYECKOTO

Pa3BUTHA, OIrpaHU4YHBasA €ro KaK TCXHUYCCKHU, TaK 1 9dKOHOMHWYCCKHU.



1.3. CostHeyHast HHCOAALUA TeppUTOPHU MOCKOBCKOM 00J1aCTH

ConHeyHass HHCOJALMS - 3TO BEJIMYMHA, ONPEIEAronias KoJUYeCTBO
00JIydeHUsI TTOBEPXHOCTH ITYYKOM COJHEYHBIX Jyued (Jake OTpaKE€HHBIX WU
paccesaHHbIX oOsiakamu). [loJ MOBEPXHOCTHIO MOKET MOHUMATHCS M COJHEUYHAs
naHenb, MPU pacyeTax BbIPAOOTKH KOTOPOW HMCIOJB3YeTCS BEIWYMHA COJTHEUYHOU

uncossiun. [2] (Ipunoxenue 6)

3a rox TeppuTopHs MOIy4daeT okojo 90 Kkan/cM2 cyMMapHOW COJTHEYHOM
panuauuu, u3 Kotopbix 40% cocraBisieT paccesHHas paguanus. [loTok conHeuHo
pajvaluy y HOBEPXHOCTH 3€MJIM COCTaBsieT 87 kkan/cm? B roa. CoNHIE B TEUECHUE
roga ceetut 1568 wac. Jlnuna nHs nerom pocturaer 15-17gac. Ilpm stom

CyMMapHas BeluuMHa Temreparyp BereranuonHoro mepuona (10°C) cocrasmser

2050°C). [1]

CoBeplIeHHO ACHBIX JHEH -17%, coBepiieHHO nacMypHBIX-32%. SIcHble THU
Yalie BCEro CTOST B ampesie, macMypHbie B- B HossOpe. Camblil TEMIBIA Mecsll B
obnactu — utoiib. Ero cpenneMecsunas temreparypa U3MEHsIETCs ¢ CeBepo-3ariaja
10ro-BocTok ot +17°C go +18,5 °C. Temmeparypa camMoro XoJ0JHOIO Mecsla-
sHBapsA Ha 3amaje oomactu cocrasusger- -10 ° & ma Bocroke- -11 °C. Tomosas
aMIUIUTyJa cpeaHeMecsyHol temmneparypbl -27-28,5C. Konebanus cpegnei
MECSYHOW TEMIIepaTyphl Tropa3ao OoibINe 3UMOM, YeM JIeTOM. Tak, 3uMHHUE
TEMIIEPATYPhl MOI'YT OTKJIOHAThCA OT cpexHelt Ha 8-10° C, a nmerHme Tombpko Ha
4-5°C. Temmneparypa B urone B cpeaaeM cocrapuser +17°...+18°C. Cyxoii u Temnslit
BO3/IyX, TOCTYMAIOIINNA U3 I0KHBIX PETUOHOB CTPAHBI, CIOCOOEH MOHATH CTOIONKHU
tepmomeTpoB 110 +23C ...+25C. JleToM kapKue THU TAKKE HE PEAKOCTh, MHOT/A B
MIOJIE HEJIETISIMU CTOUT TemIteparypa Baime +30C.MakcuMyMbl JJIETHUX TEMIIEPATYP

+38C -40,5C. Ognako Takue BBICOKHE U HU3KHE TeMIIepaTypbl HAOIIOAAI0TCs OYEHb



penaxo- menee yeM B 5%ier.B 90% mner abcomotHbii munumym -27C-30C, a

abcomoTHBIN MakcumyM +29C-32C.1

T'JTIABA 2. PASPABOTKA COJIHEUYHBIX BATAPEN HA OCHOBE 3EJIEHBIX
BMMOKOMIIOHEHTOB

2.1 Merox cyMMHMPOBAaHHUSA NEPEHOCA 3apAaa XJI0POPHUIICOAEPKAMX KIETOK

B HaINIPaBJICHHbIH TOK

2.1.1. H3mepeHme OCUMJ/LISINMUA CONPOTHBJIECHUA B JHUCThAX Pukyca

y1actuuHoro (Ficus elastica)

O6opynoBaHue: TUCT (PUKyca, MyJIbTUMETP, 3a3KUMBbI 11 KJIEMOB, JIa3epHas yKa3Ka,

coenuHuTenbHble npoBoaa.( [Ipunoxenue 1)

3a,Z[aHI/IC. OHpCI[CJII/ITI) 6y,II€T JIM HAKAIUIMBATb W OTAABATH JHCPIrUIO JIUCT, IIPH

BOBI[GﬁCTBPII/I Ha HCTO (1)OTOHOB.
Coz:epxcaHI/Ie N MCTOJI BBITIOJTHCHUA pa6OTI>II

[lo runorese sKcHepUMEHTa: MONaJaroUMe Ha JHUCT (POTOHBI CBeTa OyayT
BbIpa0aThiBaTh B HEM HHEPrUI0 U HANpsHKEHHE, KOTOpbIE MOCiE MpEeKpalleHus

BO3JICHCTBHSI OH OYyJIET OT/1aBaTh.
Xoj paboThI.

1. K nucry ¢ukyca nogacoennHsem uyepes 3aKUMbl MyJbTUMETP U MOJIYYEHHYIO
KOHCTPYKIIMIO KJIaJIEM Ha CTOJI, UCKJIIOYasl ITONAJaHUEe JUIIHUX UCTOYHUKOB CBETA

Ha JIHCT.

2. bepeMm nazepHyr0 yKa3Ky KpacHOro I[BETa, T.K. KPAcHBIM CBET XOpOIIO
MOTJIONIAETCS 3€J€HBIM JIMCTOM M CBETHM Ha JIMCT HA MPOTSKEHUU HECKOIBKHX

MUHYT.

! Banakun B.A., Komuccapos K.I'., Kysuenos K.1O., Muponosa O.H., I'pumnaes H.H., Komaposa B.H., Illynakosa
T.B., ManuaankoBa H.A. Dxonormyueckuii aTiiac ropoJckoro okpyra JlomomenoBo.- PameHckuil SKkomornaeckuit
uentp,2015r. ¢.13



3. [locne HeCKONBPKMX MHHYT MpeKpamiaeM IMojaadyy (OTOHOB Ha JHUCT U
(buKcrpyeM U3MEHEHUS OKa3aHui MyJIbTUMETPA. Mbl 3a()UKCUPOBAIIN U3MEHEHUS

conpoTuBiieHus 10 4.8 MOm

4. Bo3aeicTBOBaJIM Ha JIUCT J1a3epoM B TeueHue 90 cexkyH]l, 3aMEeTHbIX U3MEHEHUMN
CONPOTHBJICHUS HE HAOJIIOATI0Ch, HO TIOCJIE TIPEKPAIIICHHS OCBEIICHUS TPOUCXOISAT

OCHHUJUIIOUU COIIPOTUBJICHUA.

5. Or wmunumansHoro B 2,8Moma 10 wMakcumanpHoro B 27,4Mowm, mpu
MOCIICYIOIIEM UX 3aTyXaHWH Ha oTMeTKe 8,4MoM. DKCIepuMeHT ObLI MPOBENICH
HEOJIHOKPAaTHO C M3MEHEHHMEM BPEMEHM OCBEIICHHUS JIa3epoOM JIMCTa. Y 1allOCh
3a(UKCUPOBATh, YTO MOCIIC YBEJIMUCHHS BpEMEHH BO31eicTBUs ¢ 90c u3MeHeHUH B

OCHUIIIANUAX COIIPOTHUBIICHHUA HE OBLI0.

BeiBox: BbIIBUHYTast THIOTE3a IMOATBEPAWIACH M JUCT  JICUCTBUTEIIBHO
BbIpA0aThIBAET JSHEPrUI0 W HANpPsHDKEHUE BHYTPU ceOsi M MOCie MpeKpaueHus

BOSI[GfICTBHH Ha HEr'o 9Ty SHEPIUI0 OTAACT BMCCTC CO CKaYKaMU COIIPOTHUBIICHHA.

2.1.2. OmnpeaejieHHe 3SKCIOHEHIHMAJIbHON  3aBMCHMOCTH HANPSKEHUS OT
BpeMeHH BO3JIEHiCTBUSI MCTOYHHUKA TOCTOSIHHOTO TOKa B JHCThAX PDukyca

y1actuaHoro (Ficus elastica) ( [Ipunoxxenue 2)

O6GopynoBanue: JUCT (UKyca, UCTOUYHUK TOKAa C MOCTOSIHHBIM HAMpsHKEHUEM,

COEJIMHUTEIBbHBIE IPOBOAA, MYJIBTUMETD.
3ananue. OnpeaenuTb HaKOMMUTEbHBIE CBOMCTBA JICTa (PHKyca.
Copeprkanve U METOJT BBITIOJTHEHHSI pa0OTHI:

IIo runorese: aucCT (bHKyca AOJDKCH HAKOIIMTL SHCPIUI0 TOKA, IMOCTYIAIOUICIo K
HEMY OT HMCTOYHHMKA TOKa MW IIOCJIC MPCKpAICHUA IICPCJadu TOKa, HAadYaTb Cro

OTAaBaThb.
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Xona paboThl:
1. Cobupaem yCcTaHOBKY U3 TUCTa PUKyca, UCTOYHUKA TOKA U MYJIbTUMETDA.

2. [ToncoeanHUB K JIUCTY MYJBTUMETP U UCTOYHUK keM 15-20 MUHYT 1 mociie

ATOT0 OTCOEAMHIEM UCTOYHUK TOKA.
3. dukcupyeM U3MEHEHHUs MoKa3aTele MyJIbTUMETpa.

4. JIuct cHadana IMMOAKIIOYAa0T K UCTOYHHKY C IMOMOIIBIO 3aKMMHBIX KOHTAKTOB,
3aTCM BKIIOYAOT MCTOYHHUK TOKaA C BI)IXOI[HOI?I Pa3HOCTBIO ITOTCHIHAJIOB 7 BOJIBT,
qcpe3 80c BBIKIIOYAEM HMCTOYHUK M MMOAKIKOYAaCM K BOJIBTMCTPY. BI/II[I/IM cran
HAIIpsOKCHUA Ha  JIMCTC, rpa(pmc 3aBUCUMOCTHU HAIPAKCHUA OT BPCMCHU

MMpCACTABICT SKCITOHCHINAJIbHYIO 3aBUCUMOCTD.

BbiBoa: BbABMHYTass HaMM TUIOTE3a IMOATBEPAMIACH, JHUCT (HKyca, MOJ00HO
KPEMHHUEBOW COJTHEYHOU Oarapee crocoOEH HAKAIIMBATh B c€0€ IHEPTHUI0 U TOCIIe
IpeKpalieHus] BO3JECHUCTBUS HAa HETO OTAaBaTh €€, MOMUMO TOT0, 3aBUCHUMOCTh
BPEMEHHU TIOJIy4Y€HHUS] JIUCTOM DSHEPruM OT BBIPAaOATHIBAEMOr0 HANPSIKECHUS
IKCMOHEHTalbHA. JIMCT MOXKET 3amacaTh 3apsiji, TO €CTh B JaJIbHEHIIIEM €r0 MOKHO

HCITIO0JIb30BATh B KAYCCTBC KOHACHCATOPA.

2.1.3 BbigejieHHs1 KOMIIOHEHTOB XJIOPOILIACTOB KJIETOK Jucrta I'mOuckyca
kuTaiickoro (Hibiscus rosa-sinensis) reHepupyromux 3JIeKTPUYECKHMHA TOK
O6opynoBanue: mUCT [ mOMCKyca KUTAHCKOTO, KaHIEIIPCKUM HOX, JIEKTPOHHBIN
MUKPOCKOII, IPEIMETHOE CTEKJII0, TUCTUIIMPOBAHHAS BOJIA, /IBA MTPOBOJIHUKA (KATOT

¥ aHOJ), UCTOYHUK TOKa, COeAMHUTEIbHbIE TpoBoaa. (I[Ipunoxenue 3)

3ananue. COpUEeHTUPOBATh KIIETKH JIUCTA, COAEpKalue B cede XJI0popuill B OTHO

MCCTO IIpHU IMOMOIIU PpEAKINH JJICKTPOJIN3a.
Coz[epH(aHHe N MCTOJ BBIITIOJTHCHUA paGOTHI

CornacHo BBIIIBHHYTOﬁ T'AII0TEC3C, IIpU ITIOMOIIU TOKA, IIPOXOAAIICTO CKBO3b COCKO0O
BCPXHUX CJIOCB JIMCTa FI/I6I/ICKyca KATANUCKOTrO0 MBI CMOXKEM OTICIUTh KJIETKHU

coJiepKailiue B ceoe XJIOpoPuilt OT APYTUX.
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Xona paboThl:

1.CHauana Mbl NPU TTOMOIIY KAHIEISIPCKOTO HOXKA CHSJIU COCKOO BEPXHHUX CIIOEB

JUCTAa FI/I6I/ICKYC3 KUTAMCKOro 1 PACIIOJIOKUIIN €T0 Ha IMMPCAMCTHO CTCKIIC.
2.I1ocie 3Toro MOAKIIOYMIIN ITPOBOAHUKU K HCTOYHHUKY TOKaA.

3.Ha mpeameTHOE CTEKIIO MBI KalHYJIM JBE KaIlId JWCTHJIMPOBAHHOW BOJIBI M
MOJIHECTH TPOBOJHUKU K COCKOOY, TaK, 4TOOBI PACCTOSTHUE MEXAY HUMH OBLIO

IPUMEPHO PaBHO 1cM, a COCKOO HAXOIUIICS MEXKITY HUMHU.

4.CHy0T}I BpCMs MbI HaYaJIn Ha6J'II-0I[aTB O6pa3OBaHI/I€ ITY3BIPBKOB HAa KAaTOIC-3TO

ObL1a peakiys 3JIEKTPOJIH3a.

5.Cnycts 30 MHMHYT DSKCHEPUMEHTa, TMpPU MOCTOSSHHOM  J00aBICHUU
JUCTUJIMPOBAHHOMN BObI, MBI OTKJIFOUYMJIM UCTOYHUK TOKA U HAOIO1aIM JIMHEHHbIE

HaCTUIbI BO3JIC aHOJA.

BriBoa: Hama rumore3a MOATBEpAUSIACh W C TOMOIIBIO  IPOIYCKaHUS
AJIEKTPUUECKOTO TOKA 4Yepe3 COCKOO BEPXHHUX CJIOEB JIMCTA KUTAMCKOW PO3bI MBI

CMOTJIU OTJICJIUTh JIMHEWHBIE CTPYKTYPBI, COIepXKAIIHe B ce0e XJI0poPuiLI.

2.2. JxoHomuveckasi 3QPPeKTUBHOCTh MCIOJb30BAHUM COJIHEYHBIX OarTapei

KaK OCHOBHOI'0 HCTOYHUKA YHEPIruu. [4]

3aganue. OmnpenenuTh 4Yepe3 CKOJIbKO OKYIUTCA MCIOJIb30BAHHE KPEMHHUEBOMU

COJIHEYHOM OaTapeu, Kak OCHOBHOTO MCTOYHUKA SHEPTHH.
Xoxa paboThl:

1.JI51s1 pacueToB HYKHbI TaKHe JaHHBIE KaK: Cpe/Hee MOTPEOICHUE AIEKTPOIHEPTUN
MHOM 3a Mmecsl, crouMocTb | KBT*u sHeruu, cpeaHsss NpPOAOTHKUTEIBHOCTH

CBETOBOTO JHS, MOIITHOCTh COJTHEYHOU OaTapew.

2.Mp1 B3sin Tiokazarenu cosiHeunou O6atapen TOPRAY Solar 370Wt PERC kax

npuMep JUIsl pacyeTa.
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3.C moMomipl0 CYETOB 3a DJIEKTPUUYECTBO S BBISICHWI, YTO Tpady npumeprHo 100

KB1*4 sneprun B mecsn wiu 3.3 KBT*4 sHEpruu B JeHb.

4.3ateM, MpU pPACCUUTAB CPEAHIOI0 MNPOAOKUTEIIBHOCTh CBETOBOIO JHS Ha
TeppUTOpru MOCKOBCKOW OOJacTH, & MMEHHO 7 4acoB, S pacCUMTal 3HEPTHIO,
KOTOPYIO CcOJHeuHass Oarapes OyJeT BbACIAT B JeHb 10  (opmylie

W=P*t=370B1*74=2.59KBT1*4 sHepruu B 1cHb.

5.3aTemM BBIYHMCIUM KOJUYECTBO SHEPTHH, KOTOPOTO OyJeT HE XBaTaTh Ha TMOJIHOE
obecrieueHue noTpeOIeHus AIEKTPOIHEPTUH. W=W2-W1=3.3KBt*u-

2.6KB1*u=0.7KBT1*4= 84 py0iis B MecsII.

6.3aTeM BBIYUCIIUM IKOHOMHUIO JICHEKHBIX CPEJICTB HA CUETaX 3a DJEKTPUUECTBO U
Ha Hee pa3nenuM croumocth Oatapeu. 400py0-84py6=316py0 sKOHOMHM B
Mecan=3792 py6 skoHomuMm B roja. 16000pyO-cromMocTh Oaraped JeauM Ha
3792py06 sKOHOMHMM B T'OJ M TOJIydaeM, 4yTo OaTapest okynmut cebst 3a 4.2 roja.

Hcknrouaem nojaoMku 6atapeu, T.K. Ha HEE IEUCTBYET rapaHTHs 5 JeT.

BrIBO: MCTIONIB30BaHKUE COTHEUHOM OaTapen He TOIBKO AKOJOTHUECKH Oe30IacHee,

HO U BBITOJIHEE YKOHOMHUYECKH.
2.3. U3MepeHnue yria najeHusi COJTHEYHBIX JyUyel ¢ MOMOIIBIO IKJINMeTpa

M1 peiniin MpOCICANTLb, KaK HM3MCHATCA YIoJ MaACHHA COJHCYHBIX quef/i B
TCUCHHUC I'0ld Ha IINPOTC Haliel MecTHOCTU. M3roroBuin OKIIMMCETP U IIPOBOANIIN

M3MEpPEHUS B COJTHEUHBIC JHU C CeHTsI0ps mo mapt 2020-2021 .
[] ™Mbl mpoBenu HaOrOACHMS 3a BhIcOTOM COJHIIA Ha 56 mapaieny.

[]  Obu1 3aMepeH yroJ majeHusi COMHEUHBIX JIyueil ¢ CEHTSIOps 10 MapT roja u
NOCTPOEH rpauK, KOTOPBII MOKA3bIBAET W3MEHEHUs BbICOTHI COJIHIA B KaXKI0M

MecsII€ JaHHOTO MPOMEKYTKA BPEMEHHU.

Pe3y.IILTaTbli PE3YIbTAaThl U3MCPCHHUA YIJId IMAACHHA COJIHCUHBIX nyqeﬁ, a TaKXKC

rpaduK U3MEHEHHUS 3TOTO yria npenoctasicHbl B ( [Ipunoxenne 5)
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2.4 CpaBHeHHe TEXHUYECKUX XaPAKTEPUCTHK MOJEJIM COJTHEYHOIl OaTapeu Ha

OCHOBE 3eJIeHbIX OHOKOMIIOHCEHTOB W KPEMHHEBOH COJIHEYHOH Oarapeu

TOPRAY Solar 370Wt PERC. [5]

3amanue. BeIscHUTDH, KaKyto U3 OaTapeil OyJeT BBITOJIHEE MCIOJIb30BaTh, CPABHUB

UX TEXHUYECKUE MTOKA3aTeNIN U IPUMEPHBIC CTOMMOCTH.
Xona paboThl:

1. Jlns nagana mbel cpaBHmH nokazatenu KITJI aTux nByx 6arapeii u BBISICHUIIH,
gyto BABoe HdddexTtuBHee Oyaer pabortaTth Oatapess Ha  OCHOBE
OMOKOMITOHEHTOB, T.K. TPOIECCH MPU KOTOPHIX B HEW BhIpabaThIBACTCS
ANIEKTPUYECTBO 0OJIee COBEPIICHHBI, HEXXEIU MPOIECCHI, MPOUCXOIAIINE B
KpemHueBoW conHeuHoi Oartapee. KIIJ[ comneunoil OaTtapen Ha OCHOBE
3eJIeHbIX OMOKOMIIOHEHTOB paBHa mnpumepHo 25%, B To Bpemsa kak KIIJ]
conneyHoit 0atapen TOPRAY Solar 370Wt PERC paBnsiercs aub 12%.

2. Ilocne Toro, kak MbI BBISICHWJIM Pa3sHUIy B 3(G(EKTUBHOCTH y ITHUX JABYX
Oarapeif, Mbl PEIININ CPaBHUTH, KaKas U3 HUX BHITOJAHEE B TIPOU3BOICTBE.
[loka Hew3BecTHa TOUYHAs CymMMa, HEOOXoAMMAas [JIsl TPOU3BOJICTBA
COJTHEYHON OaTaped Ha OCHOBE 3€JICHBIX OHOKOMIIOHEHTOB, HO TOYHO
W3BECTHO, YTO €CJIHM HANaguTh WX IMPOU3BOJCTBO, TO OHO OyJeT ropasio
JIEIIEeBIIE, YEM MPOU3BOJICTBO COJIHEUHBIX OaTapei u3 kpemHus. Taxxke npu
CO3/IaHWU COJIHEYHOW OaTapen Ha OCHOBE 3€JICHBIX OMOKOMITIOHEHTOB, Bpe/ia
IPUPOJIC HAHOCUTCS 3HAYUTEIILHO MEHbINE, YeM MPHU CO3JAaHUU OaTapel u3

KPEMHHUSL.

BriBoa: Takum 00pa3omM, CpaBHHUB 3TH JIB€ COJHEYHbIC OaTapeu M0 TeXHUYECKUM
XapaKTEPUCTHKAM W 3aTpaTaM Ha IMPOU3BOJCTBO, Mbl BBISICHWIHM, YTO MO BCEM
¢dakTopam, CBOMX KOHKYPEHTOB OOXOJHT COJTHEUHAasi OaTapesi Ha OCHOBE 3E€JICHBIX
OMOKOMITOHEHTOB, a MPU HAIAKUBAHWU TPOU3BOJACTBA, OHA W BOBCE CMOXKET
COCTaBUTh NOJHOUEHHYK) KOHKYPEHUHWIO JIPYIMM HMCTOYHUKAM AIbTEPHATHBHOU

SHEPTETUKHU.
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2.5. MopgeanpoBanue 00pa3loOB COJHEYHBIX 3JIeKTpol0aTapeii Ha OCHOBe

PACTUTEIbHBIX (llOTO3JIeKTpI/I‘-IeCKI/I AKTHBHBIX KOMIIOHCHTOB AJIA

MockoBckoro peruona (IIpunoxenue 4)

3amanwue. [lomp3yscek 3akoHamu (hoTodddekra, coznats 3/[-Momens comHedHOM

Oataper Ha OCHOBE 3€JICHBIX OMOKOMITOHEHTOB. [7]

Xon paboTHI:

1.

3akonbl ¢GoTodddexrTa TIacAT, 4TO BbIpadaThIBaeMblid (POTOTOK 3aBUCHUT
TOJIBKO OT YAaCTOThI MOCTYMAIOLIET0 CBETA U TUIA MeTajlla (B HAllIEM Clly4yae
aKTUBHBIX OMOKOMITOHEHTOB), HA OCHOBE ATOTO MPUHIIUIA MBI co3nanu 3 /-
MOJIEJIb COJTHEYHOUM OaTaper, OCHOBAaHHOW Ha OMOKOMITIOHEHTaX W SIBJICHUU
dboTocuHTE3A.

3elieHbIMU OMOKOMIIOHEHTaMH B Halem ciy4yae  SIBISUIMCH
xynopoduiocoaepxkamue kiaetku aucta ['mbuckyca kutaiickoro (Hibiscus
rosa-SiNeNsis), OTJAeNeHHbIE OT JPYIHX KICTOK B JKcnepumente 2.2.1.
Bvloenenusi xomnonenmos xaoponaacmos kiemox aucma lubuckyca
kumatickoeo (Hibiscus rosa-sinensis) cenepupyrowux 21eKmpuiecKuii mox.
[lepen Hamu BcTasa mnpodlieMa TOro, YTO B PEATbHBIX YCIOBHUAX
OpraHMYeCKHEe BEIECTBa, MOJAOOHBIC XJIOPOPUIIIOCOAEPKAIIUM KJIETKaM
cocko0a yHcTa THOMCKYca HE JOJTOBEYHBI U OBICTPO MOTYT MCIOPTUTHCS,
MO3TOMY CJIEAYET XpaHUTh 3TU KJIETKU B CIIELUAILHOMN cpejie CO3JaHHOM Ha
OCHOBE MCKYCCTBEHHBIX MEMNTHUJIOB, KOTOPbIe COOOM MPEICTABISAIOT oAo0ue
KJIETOYHON MEMOpaHBI, YTO MO3BOJISIET PACTUTEIBHBIM KJIETKAM 3HAYUTEIHHO
YBEIIMYUTh CPOK CBOEH JKM3HECTIOCOOHOCTH.

Takum 006pa3om, HCXOAS U3 MPEACTABICHHBIX BBIIIC CYXICHUHN, MBI CO3/1aTH
3/I-Monens conHeuHOM OaTaper Ha OCHOBE 3€JIEHBbIX OMOKOMIOHEHTOB. OHa
COCTOUT M3 CTEKJIa, Ha KOTOPbIM HAHECEH OYEHb TOHKHUM OKCHUJ HHIWA,
SBIIAIONIMICS TMPO3PAYHBIM  AJIEKTPOJOM, (POTOCHHTETHYECKUX OEIKOB

(xmopodmiocoaepkamux — KJIETOK) B MENTHAHOM  00O0JOYKe, CIos
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OpPraHMYECKOTO MOJYNPOBOJHUKA U cepedpsHoro snekrpona. 3J[-monensb
Oarapeu u cxema ee CTPOCHHSI MPEOCTABICHBI B TPUIIOKEHUU.

5. IMpunuumn pa®oTsl 6aTapen: GOTOH CBETa MPOXO/Is CKBO3b OMUCAHHYIO BBIIIE
YCTAaHOBKY IOMNaJaeT Ha MEeMOpaHbl TUJIAKOUIOB, TEM CaMbIM NPHUBOJISA B
BO30Y>KJICHHOE COCTOSIHHUE MOJIEKYNy XJIOpo(duiia, oHa B CBOIO OYepe]b
BbIPA0AThIBAET JJIEKTPOHBI, KOTOpPHIE TMOCTYMAIOT IO MPOBOAHUKAM K
HanpspkeHuto. Takxe 1o 3akoHy poroaddexTa, yeM BbIllIe UHTEHCUBHOCTD Y

CBETa, TEM OOJIbIIIE 3JIEKTPOHOB OyAET BhIpadaThIBATHCS.

BbiBoa: TakuM 00pa3oM, HMCXOAs U3 MPOBEACHHBIX OIMBITOB U TOTYYEHHBIX
pe3yJIbTaTOB, Mbl CMOIJTIM cO31aTh 3/[-Mojenb comHeuHoil 6atapen Ha OCHOBE
xyopoduiiocoaepkaiux kietok aucra ['mbuckyca kuraiickoro (Hibiscus rosa-
sinensis). Dta GaTapesi, €Clii €€ cO3/aTh C TOMOIILI0 COBPEMEHHBIX TEXHOJIOTHIA,
CMOXET 3aMEHUTh €€ aHaJor, CO3JaHHbIA U3 KPEMHUS, T.K. SIBJISIETCS HAMHOTO
00J1e€ HKOJIOrMYHOM, MEHEE 3aTPaTHOU B MIPOU3BOACTBE U Ooiiee 3PPEKTUBHOM,
T.K. y mpoiecca (OTOCHHTE3a, MpUMEHseMOoro B paboTe AaHHON OaTapew,

KIIJ(25%) BaBoe Gouibliie, ueM y kpeMHueBoii(12%).
3AKJIIOYEHUE

[TpoBeneHHas MccieI0BaTENbCKas pad0Ta MOKa3bIBACT, UTO B HACTOSIIIECE BpEeMsI
uaes  WCIOJIB30BaHHMS  OWOKOMIIOHEHTOB,  (DOPMHUPYIOIIUX  IEPEHOC
AJIEKTPUUYCCKHUX 3aps/ioB MPU (GOTOCHHTE3EC B PACTCHHSX, JJIS CO3JIaHUS HOBBIX

THUIIOB COJTHCYHBIX 3neKTpo6aTapeﬁ aKTyaJibHa 110 HCCKOJIbKHUM IMPUYHHAM:

1.EcTrecTBeHHBIN OTOOp, NEHCTBYIOIMKA B MPUPOJE HA MPOTSKEHUU MHOTHUX
ThICSAUYENETUH, NPUOIM3WI TPOLECC TeHEepaluu IepeHoca 3IEKTPUUECKUX

3apAa0B K OIITUMAJIbHOMY.

2.0xonorudeckas  0€3BpEeHOCTh Mpoliecca BBIPAOOTKH  BIIEKTPOIHEPTUU
UCKJIIOYUTEIFHO Ha IPUPOJIHBIX 3JI€MEHTax 0e3 UCIOJIb30BaHUS KAaKOTro — JI100

HCKYCCTBCHHOI'O CHHTC3HUPOBAHMA BECbMa IIPUBJICKATCIIbHA.
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3.dopMupoBaHHE COOTBETCTBYIONINX TEXHHYECKHUX YCTPOHCTB HE MOTpeOyeT
MIPUMEHEHHS BEICOKOTEMITEPATYPHBIX MJIM BHICOKOBAKYYMHBIX CUCTEM, a TAK¥KE
OOJIBIIOTO KOJIMYECTBA JIOPOTUX MCXOJHBIX MAaTEpUATIOB U MOATOMY OKaXETCS
0 CeOECTOMMOCTH CYIIECTBEHHO BBITOJHEE MO CPABHEHUIO U C KPEMHUEBBHIMU
COJIHEYHBIMU Oatapesimu, u c TEMJI0BBIMU YIJIEBOJOPOAHBIMU

AIEKTPOTEHEPATOPAMH.
B xoze paboThI ObUIM MOJTYUYEHHBIE CIETYIOUINE PE3YJIbTaThI:

1.Ilpoananu3upoBaB Marepuajibl HAyYHOU JATEPATYpPBl IO TEME
WCIIOJIb30BAHUSA  QJIBTEPHATHUBHBIX HCTOYHUKOB JHEPrUH, B YaCTHOCTH
COJIHEYHOW DHEPreTUKU , BBIACHWIIM, YTO PACTCHUS NPEBPALIAIOT COJHEUYHYIO
SHEPTHUI0, 3HAUUTENHbHO d(PPeKTUBHEE, YeM JIF0O0N NCKYCCTBEHHBINA COJTHEYHBIH

JJICMCHT.

2.Ilpumenenne mpubOpa HKIMMETPa TMO3BOJUIO H3MEPUTh YroJl TajeHUS
COJIHEYHBIX JIyYel U YPOBEHB COJIHEUHON UHCOJISIUUU TEPPUTOPUHA MOCKOBCKOTO

peruoHa.

3. MeTooM CyMMHpOBaHUA IEPEHOCA 3apsa XJI0pOPUILICOAEPKALIUX KIIETOK
B HAIMPABJICHHBIN TOK TEOPETUUYECKHU OLICHEHA BEJIMYMHA CYMMApPHOIO TOKa OT

BCCX KJICTOK TaKoIo poaa.

4, PGSYJILTE[TBI IMPOBCACHHOI'O JKCIICPUMCHTA II0 HU3MCPCHUIO OCHWIIIALIMH
COIIPOTUBJICHUS B JIMCTBAX ¢)I/H<yca 9JIACTUYHOT'O IMOATBECPKAAIOT, YTO JHUCT

JNEUCTBUTEIBHO BhIPAOATHIBACT IHEPTUIO U HATIPSKEHUE BHYTPH CEOsI.

S5.OKCIepUMEHT TI0  OMNpEACJICHWE  AKCHOHEHIMAIbHOW  3aBUCUMOCTHU
HaIpsDKEHUST OT BPEMEHU BO3JICUCTBUS HCTOYHUKOM IOCTOSIHHOTO TOKa B
mucThsix DuKyca 3MaCTUYHOr0, TOKa3ald, YTO JIMCT MOXET 3aracarh 3apsjl, TO

CCThb B I[ElJ'IBHCfIHICM €TI0 MOJKHO HCIIOJIB30BATh B KAYCCTBC KOHACHCATOPA.

6. HpI/I IMOMOIIIU PpCAKIIHNH 3JICKTPOJIN3a YAAJIOCh COPUCHTUPOBATD KIICTKH JINCTA,

cojiepkaiiue B cedbe XJI0po il B OJJHOM HalpaBJICHUH.
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7. TlpousBeneHnl pacu€Thl SKOHOMUYECKON 3(PPEKTUBHOCTH HUCIOJIB30BAHUS

COJIHCYHBIX 6aTapeﬁ KaK OCHOBHOI'O HCTOYHHKA DHCPIrUn

8. Cozmana 3D-Mozens COJMHEYHOM Oaraped Ha OCHOBE  3€JICHBIX

OMOKOMITOHEHTOB B KOMITbIOTEpHOI Tiporpamme SketchUp.

HNcxons w3 TONYyYEHHBIX pPE3yJbTaTOB, MOXHO CHEIaTh BBIBOJ, YTO
BBIJIBUHYTAsl TUIIOTE3a O TOM, YTO PACTEHHS IPEBPALIAIOT COJHEUHYIO SHEPTHUIO,
3HAYUTEIHHO d(PdekTuBHEE, UeM JTF000I UCKYCCTBEHHBIN COTHEUHBIN 2JIEMEHT;

IMOATBCPANIIACH ITOJIHOCTBIO.

B pamkax nmanHO#M HccienoBaTeNbcKoM pabOThI s MpeJjiarard BBITTOJIHUTD
CIIEAYIOIINE MEPONPUATHSA: OCBEAOMUTH HaceneHue MOCKOBCKOTO PETHMOHA O
BO3MOKHOCTH XOTSI Obl YACTUYHOTO MEPEX0JIa HAa allbTE€PHATUBHBIE UCTOYHUKU
HHEPTUHU, OCBETUTh PE3YJbTAThl JAHHOW paOOThl HA HAYYHBIX KOH(pEpPEHIUsX,
MPOJOJDKATh PA3BUTHUE MPOEKTA U BO3MOKHO MCKATh WHBECTUIIMU B Pa3BUTHE

MOOCIIN.

B Oynymem s miaHupyro co31aTh COOCTBEHHYIO JEHCTBYIONIYIO MOJICIb
COJIHEUHOUW OaTapew, MpHU HEOOXOIWMBIX YCIOBHUSX OTO BIIOJTHE BO3MOYKHO.
Taxoke pu yCOBEPIICHCTBOBAHUY TEXHOJIOTHI pa3pabOTKH COTHEYHOM OaTapen
Ha OCHOBE 3CJICHBIX OWOKOMIIOHCHTOB OHA BITOJIHE CMOXET COCTaBIISATH
KOHKYPEHITUI0O KPEMHHUEBBIM COJIHCUHBIM OarapesM HW TPU HWHBECTHIUSIX

BBIXOAUTDH HAa PBIHOK aHBTepHaTHBHOﬁ OHCPI'CTUKH.
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CIIUCOK JIMTEPATYPBI 1 UCITOJIB3OBAHHBIX UCTOUYHHKOB
1. 3akoHomaTenbHbIE JOKYMEHTHI

1.Paciopsixenue Ilpesunenta Poccuiickoit deneparuu ot 17 nexadps 2009 r.
Ne 861-pn «O xknumarnueckoil poktpuHe Poccuiickonn @enepanum».

[OnexTpoHHBIN pecypc] Pexxnm nocryna
2. HayuHsble cTaTtbu

1. bamakun B.A., Komuccapos K.I'., Kysuenmos K.IO., MuponoBa O.H.,
I'pummues H.H., Komaposa B.H., IlynakoBa T.B., MamunnukoBa H.A.
DKoJIorMYecKuii atiac ropoackoro okpyra JlomoaenoBo.- PameHckuit

AKOJIOTHYECKUM 1IeHTp, 2015 . ¢.12-¢c.42

2. JI. I1. MaiiopoBa Y4eOHOE mocoOue K MPaKTUYECKUM 3aHSATUSIM IO KypCy

«IkoJorus» ajisa ctyaeHToB HanpasieHus 18.03.02 Xabaposck, 2017- 32-43 c.

3. H.B. Xapuenko «/uauBumyanbHble CONHEYHBIE YCTaHOBKH» 3.

Dueproaromusnat, Mocksa, 1991 r. 170-195 c.

4. H.I'epacumenko, 0. ITapxomenko «KpemMHUi1 —MaTepral HAaHOAJIEKTPOHUKI

Mockga: Texnocdepa, 2007. 23-68 c.

5. H.M. YepHosa, A.M. brinoBa « O0mias skojorus» Y4ueOHUK Mo Kypcy olniein
DKOJIOTUM TIPEAHA3HAYCH Ui CTYICHTOB OHMOJOTHUYECKHX (PaKyIbTETOB

nenBy3oB M3narensctBo: Jpoda 'oa: 2004 Crpanu: 416
6. [1.P. Cabamu, niep. ¢ aarin. H.b.I'magkoBoit « CoTHEUHBIN TOM
N3pa. Crpoitnznar, Mocksa, 1981 r. 46-59 c.

7Hompa K., Jlac C. «TOHKOIUICHOYHBIE COJIHEUHBIE  DIIEMEHTHI»

[IepeBoa ¢ aHMIUMKCKOrO ¢ cCoKpaiieHussMu. — MockBa: Mup, 1986. 37-46 c.

7. Volker Quaschning. «Understanding Renewable Energy Systems» U3xa. Carl
Hanser Verlag GmbH & Co KG, 2005 r. 51-68 c.
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3. Web-caitTel

1.https://www.betaenergy.ru/insolation/moskva-mo/

2.http://www.mobipower.ru/modules.php?name=News&file=article&sid=474

3.https://nplus].ru/material/2018/05/17/green-energy

4 https://www.facte.eu/energiva-solnca/fotosintez-v-solnechnykh-batareyakh

5.https://profil.mos.ru/ntek/proekty/poluchenie-ekologicheski-chistykh-

solnechnvykh-batarej-na-osnove-prirodnykh-pigmentov

6. http://www.e-boiler.ru/colnechnyi-svet
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IMPUJIOKEHUEL. U3mepeHue OCHWLISIUMN CONPOTHBJIEHUS B JHUCTHIX
duxkyca dnacTuuHoro (Ficus elastica)

1.1 3apsaaka qucra puxkyca GoroHamm.

1.2. ®ukcanus M3MeHeHH I MOKa3aHUil MyJIbTUMETPA, M10CJIe OKOHYAHHUS

nepeaavu (pOTOHOB JHUCTY (PUKYcA.
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MHNPUJIOKEHUE?2

2. JKCIEPUMEHT MO0 BbISIBJEHUIO CIIOCOOHOCTH JIUCTA HAKAIIU

H nmepeaaBartb €ro0.
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HPUJIIOXKEHUE3. JxkcniepuMeHT 10 OPHEHTANMH KJIETOK JUCTA.

2.2. OOopynoBanue, He0OX0AUMOe JIJIsI MPOBeJeHUs IKCIEPUMEHTA.




2.3. OOpa3oBanue my3bIPbKOB Ha KaToAe B pe3yjbTaTe peaKkuuu

3JIEKTPOJIN3A.

o - oA
ey

i

2.4. QOoOpa3oBaHue JUHEHHBIX CTPYKTYP OKO0JIO AHOJA.
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HHPUJIOKEHUE 4

Co3panme 3D-momequm  cojiHe4HOM OaTraped Ha  OCHOBe  3eJIEHBIX

OMOKOMIIOHEHTOB.
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HPUJIOKEHHUE 5

Ta6auna yria nagenus cotHe4HbIX Jy4eii ¢ Cenrsaops 2020 roga, mo Mapt

2021 roxa:

BbicoTa COJIH]_la Haa TOPU30HTOM

Cents0ps | Oxtsa0ps | HosiOps | [lexaOpp | SuBaps | @eBpans | Mapr

34° 23° 14° 10° 14° 23° 34°

Ipuiaoxenue 2.2. 'paduk n3dMeHeHns1 yria najeHusi COJTHEYHbIX Jy4eH ¢

Centsi0ps 2020 roaa, mo Maprt 2021 roga:

MPaduMK 3MEeHEHUA yria NageHNs CONHEUYHbIX yyel

40
35
30
25
20
15

10

CeHTAb6pPb OKTA6pb Honbpb [ekabpb AHBapb deBpanb MapTt
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MPUJIOKEHHUE 6 Ta6auna CosiHeuHoi nHCoassund MOCKOBCKOr0 peruona

Conneuynasi uHcoJsIUMA, KBT*4/M2 OHTHMaHBm’"E yroxa
HAKJIOHA,

SHBapb 1,64 72
®deBpanb 2,67 63
Mapr 3,77 50
Amnpenb 438 34
Main 5,67 20
Hronp 5,55 11
Hronn 5,51 17
ABryct 4,79 29
Cenrs6pp 3,35 43
OkTs10pb 2,36 58
Hos16pp 1,66 69
Hexabpsb 1,40 75
Cpennee 3a roa 3,57 45

Ipuioxkenue 3.2. I'pa¢uk u3MeHEHUs] YPOBHS COJTHEYHOM MHCOIALUMA

ConHeuyHasa MHCONAUMA B pasHble mecaubl roga
(kBT*u/Mm2)

AHBAPb ®EBPA/Ib MAPT AMPE/lb MAW  WIOHb WIOb  ABIYCT CEHTABPLOKTABPb HOABPb AEKAEPH
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