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JHeprocoepexeHue»




Jlamna HarkanuBaHus Oblyia n3oopereHa B 20 Beke, a y»ke B
cJIeAyIOIeM, JBAJIIATh IIePBOM BeKe, OUeHb OCTPO BCTAJIA
IIpobJsieMa JepuiiuTa orpaHnYeHHbBIX PeCypcoB. OKOHOMMUS
pecypcoB TpedyeT co3qaHie MHHOBAIITMOHHBIX PEIlleHn B
o0JIacTH cOepekeHnsI SHepTruu. Tax 1 MOABJISIOTCS
sHeprocoOeperaIle JaMIbl, OCHOBHAS dHEPIrHus He YXOIUT Ha
000IpeB IIOMEIIeHUI BOKPYT

N3sectro 11 Bam, uto 40% morpebiisiemoii B Poccuu sHeprun
MOYKHO "IIOJIYUUTR" 3a cUeT mpocToi sakoHomuu? Mim, ecan
cpopMyJIMPOBATE 3TO IO-APYTOMY, V HAC €:KeTOTHO TPATUTCS
BITIYCTYIO IIOYTH IIOJIOBMHA BCEH IIPON3BOIUMOM dJHEPTHH !
[lewasrbHO, HO paKT: HaMIA CTpaHA - OJHA U3 CAMBIX
OHEepPropacTOYNTEJILHEIX B Mupe. KosmmmuecTBo TepsaeMoii
9HEPTHUHU CPABHUMO C 00bEMOM BCel aKcIIopTHIpyeMoi n3 Poccum
HepTH 1 HepTeIpoaIyKTOB.

B GonpImmx ropogax y Hac ekeTHEBHO 3a0bIBAIOT HUJIN JIEHATCS
racuUTh COTHU THICSIY OCBETUTEJIbHBIX ITprOopoB. M 3a neHb
HaberamT yske He KUJIOTPAaMMBbI, a JeCATKH TOHH
BEIOPOIIIEHHOTO TOIJINBA. [loToMy — TO 5T 1 pemtuyI IIpoBecTr
HUCCJIeJOBAHUE II0 3TOU TEME.



HcTorPud JIAMITBEI HAKAJIUBAHUA

B ronme XIX — mauase XX Bera. B CIITA Tomac

HACTOSIIHUH PYPOH el r1aHeThl. «Jla
OyzeT cBeT!» — 3¢ SR ¥ HUIMIATOPHI



PA3YMHAA DKOHOMUA

EBpomeiiisl ctapaioTess CHU3UTh 9HEepro3aTpaThl BCEMU
BO3MOYKHBIMH criocooaMu. MBI sxe He cuuTaeM
HYKHBIM Tak Mejgounuthbed. [louemy? MoskeT, MBI
Ooraue eBpoOIICHIICB?

Cropee Bcero, [eJIo IPOCTO B OTCYTCTBUH
sJIeMeHTapHOH’ Xo3saiicTBeHHocTH. MaJjio KTo
3aIyMBIBAETCS, YTO CTO {D-BATTHBIX JIAMIIOUEK,
padoTAaIINX BXOJIOCTYIO, 3a Yac "chenamT" HeCKOJIbKO
KIJIOTPAMMOB YIJIS MJIX HeTH, IOIYTHO 3arpsa3Hss
IIPUPOTHYIO Cpeny BPpeIHBIMU BeIlleCTBAMU.

Me:xay Tem, mpocTass 3aMeHa IIPUBLIYHBIX UCTOUHUKOB
cBeTa Ha UX dHeprocoOeperaioninx poJCcTBEeHHIKOB
COKPATHUT PacXoIbl oHepropecypcoB B 4-5 pas!

OJIeKTPOSHEePIrud IIOCTyHaeT B HAIIIH JOMAa C
AJIEKTPOCTAHIINM PAa3JIUYHOI'0O TUIIA, U OJIS ee
IIPOM3BOJCTBA CKUTAIOTCs YroJib, He(pTh, raas.



PA3YMHAA S5 KOHOMUA(ITPOJOJIFKEHUE)

Ho ects m npyras cropoHa mpo0JIieMbI — MBI
TpaTUM Ha BIIYCTYIO IOTPAYEHHYIO 9HEPI'HUI0 CBOU
TeHbI'H, II0JYac HeMaJIble U gaske OOJIBbIIINE, B TO
BpeMs KaK oTH 3Ke caMble JeHbI'M MBI MOKEeM
IIOTPATUTL HA YTO-HUOYIL Ipyroe — OoJjiee
I10JIe3HOe.

Ilo maHHEBIM CTATHUCTUKH, CPETHSISI POCCUMCKAS
ceMbs TPAaTUT HAa OILJIATY sKUJIUIITHO-
KOMMYHAaJIbHBIX YCJIYT 0K0JI0 8-10 % cBomMx
noxonmoB. Hemasyro moJsro aTux 3aTpaT cocTaBJIsIeT
oIiarTa 3a ajexkTpoaHepruio. Ilpe:xae Bcero, 3a
cUeT YBeJIMUEeHUSI KOJIMYEeCTBA HUCII0JIb3yeMbIX
HaMM OBITOBBIX IIPHOOPOB, U3PSIATHOE KOJIHUYIECTBO
3JIEKTPOIHEPTHU PACXOAYyeTCs Ha OCBEIIEHUE.



JIFOMUHECIIEHTHBIE JIAMIIBI

Haunbosiee mpuBBIYHBIN OJIS HAC CIIOCOO OCBEIIEHISI CBOMX
JIOMOB - 9TO MCIIOJIb30BaHUe JIaMIl HakAuerauusa. OHn
IMUPOKO pacIpoCcTpaHeHbl U OUeHb ¢ ROT TOJIBKO

JlaMIIaM HaKaJIuBaHUI?
I1a, ectn! OTO - TIOMUHECIIEH AdMvried (J1JI). Tax, Bcem
XOPOIIIO U3BECTHEI TPyOUa '
HCIIOJIB3YIOT JIJISI OCBEIIE]
MHCTUTYTOB, O(PHCOB.
Ho nig ocBemntennda :xu
"l‘vvf-{‘uh

HCIIOTB30BATD HE OUCHEYADREO.
WRGIFT A KTHDIE JTIOMUHECIIeHTHBIE

KBaPTHP BBIITY CKAIOTC RN
JtaMIIbl (9Heprocoeperamdinye JaMIbl), IOTPEOIISIOIIIe

ropasao MeHbIle djiekTposHeprun. Ha mepBoIil B3ryIam, ux
1eHa (110-200 py0OJieit 3a JJaMIIy) IIIOKHUPYET, HO Jaske IPHU
TAKOH OOJIBIIION CTOMMOCTH OHHU OBICTPO OKYIIAIOTCS 34 CUEeT
HHI3KOI'0 OHEeProIoTPEOJIEHUS 1 JOJITOr0 CPOKA CIYKOHI.




[IPHHITHIT PABOTEI CBETOCBEPETAIOIIEH
JIAMITOYKH

OHeprocoOeperamoImnas JaMIiia COCTOUT U3 TPeX OCHOBHBIX
KOMIIOHEHTOB: ITOKOJIS, JJIOMHUHECIIEHTHOM! JIAMIBI 1
3JIEKTPOHHOI0 0JIOKA.

ITokosb (Kak B y OOBIYHOM JIAMIIOUKH) IpeaHa3HaUYeH I
IIOOKJIIOUEeHU JIaMIIbI K ceTr. J{J1a pasHbBIX BUOOB ITOKOJIS
HCIIOJIB3YIOT ciIeayonnye ooosuavenus: K14 - "MuHBOH";
E27 - "crammapraberi"; E40 - "niia mpoMBIIIIIeHHBIX
CBETUJILHUKOB" U T.]I.

OneprocoeperamoIiye JaMIbl pa00Ta0T II0 TAKOMY Ke
IIPUHITUIY, KaK 1 BCEM M3BECTHBIE JJIOMUHECIIeHTHRIE
JIAMIIBI. DJIEKTPOHHBIN O0JIOK oOecIIeunBaeT 3asKUTaHue 1
TaJIbHeHIee ropedne JaMirsl. biaromaps emy,
9HeprocoOeperamwIas jJaMIia 3askuraercsa 0e3 MepliaHusa U
paboTraeT 0e3 MUTAHUS, CBOMCTBEHHOI'0 OOBIYHBIM
JIIOMUHECITEHTHBIM JIAMIIaM.

Biaromaps MmexaHM3My OeHCTBUS dHeprocoeperaroninx
JIAMII, yaaeTcs JOOUTHCSI CHUMKEeHN IOTPe0IeHMsI
asiekTpoaHepruu Ha 80%, 110 cpaBHEHUIO C JIaMIIaMU
HaKaJIMBAHUS IPU aHAJIOTUYHOM OCBEIeHUH.



JHepaocbepexeHue Ha rnpumepe moeu
Keapmupbl

Y MeHsa goma paboTatoT TONbKO aHeprocbeperatome namnoi.
14 N3 HUX MOLLHOCTBLIO 22 BaTTa, 8 MOLWHOCTLIO 24 BaTTa, 4
MoOLLUHOCTbIO 7 BaTT, U 1 mowHocTbO 17 BaTT. Becero
nony4vaetcsa 545 BatT. iccnenosaHnamMmmn gokasaHo, YTo
9Heprocbeperatowlasl namna notTpeobnsaeT B 5 pas MeHblUe
9Heprmn. To ecTb 1 NNAaTUTb 3a ANEKTPOIHEPIU0 HAaao OyaeT B
5 pa3 MeHblle. Ecnu 66l y MeHss gomMma paboTanu ToMbKo
namnbl HaKanuBaHMs TO NoTpebnaemasi aHeprmsa Bolpocria obl
B 5 pa3. To ecTb BMecTO 545 BaTT nony4vanocb Obl yxe 2725
BaTT. OwyTnmasa pasHmua u ana orogxkerta, 1 ang npupoaHbIX
pPEeCypCcoB, KOTOPbIE UCMOSb3YOTCA AN Noy4vYeHns
SNIEKTPO3HEPTUN.



[IPEBOCXOJICTBA PHEPTOCBEPETAIOIIEN
JIAMITHL.

OueprocoeperamoIye JaMIbl BBIAEISIOT MEHbIIIE Tellja, YeM JIAMIII
HaxaauBauusd. J{J1sg mpuMepa MOKHO OTMETUTD, YTO 40 TOPSIIEH JIaMIIbI
MorttHocThio 20W (amastor 100W maMmouke) MOKHO CIIOKOMHO JOTPOHYTHCS
PyKO# 1 He 00sxeubcs. HeaHaunTesbHOE TEILIOBLIIEICHNE IT03BOJISAET
KCIIOJIb30BAaTh KOMIAKTHEIE 9HePTrocoeperamIie JaMIIbl 00JIBIION MOIITHOCTH B
XPYOKUX Opa, HeKHBIX CBeTUJIBHUKAX U JIIOCTPAX, B KOTOPHIX OT JIAMII
HAKaJUBAHU] C BBICOKOM TeMIIepaTypoil HarpeBa MOKET OILJIABJIATHCS
ILJIACTMACCOBAS YaCTh HATPOHA KM caM Intadou. JlaMiel HakaInBaHUS
HarpeBaioTCs IPUMEPHO B 4 pasa 00JIbIlle, YeM sHeprocOeperaioIine JaMIIb.

IToxymast oOBIYHEIE JTAMIIOYKH, BBl MOKETe PACCUNTHIBATh HA UX Pa0OTy B
TeueHHne AByX-Tpex Mecsies. Kak mpaBuio, mocje aToro CpoKka HUTh
HaKaJMBAHUA IIPOCTO IIeperopaeT. B coBpeMeHHBIX 0CBETUTEILHBIX IIPHOOPaX
9TOT 9JIEMEHT KOHCTPYKIIMH IIPOCTO OTCYTCTBYeT. COOTBETCTBEHHO, ¥ JIOMATHCS
TaM HeueMy. KauecTBeHHAas JTaMIIOUKA 9HEPTocOeperamIero TUIIa MOKeT
paborath 10 12 000 4acoB, YTO paBHAETCSI IPUMEPHO 2-3 TOAAM JKCILIyaTAIIUH B
JIOCTaTOYHO MHTEHCUBHOM peRUMeE.

W tpu cBeTe sHeprocoOeperamoiIeil JaMIIbl padoTaeTcs JIydlne. Y YeHbIMHI 13
BeIyIINX MHPOBBLIX YHUBEPCUTETOB JOKA3aHO, UTO IIPU CBETE
oHeprocOeperaroImux JaMIl y YeJOBeKa IIOBLIIIaeTCs padboTocIoco0HOCTh B 1,5
pasa. Hocturaercs ato 6y1arogapst ToMmy, 4To, dHeprocoeperamIas Jamiia He
CJICIINT TIJIa3a, B Hell cOaJIaHCUPOBAHA IPKOCTH CBETA, Yero HI B OJIHOM JIaMIIe
HAKaJIMBAHUS He BCTPETHIIID.



HEOCTATKH ?HEPTOCBEPETAIOIIEH
JIAMITB]

HecMmoTpsa Ha Bce JOCTOMHCTBA 9HEProcoeperaoInmx
JIAaMII Y HUX €CTh ¥ CBOM HEJOCTATKH. JTO HAIIpHUMeED,
TO, YTO HAIIOJIHUTEJIb dHeprocoeperamInux JIaMII
COIEPYKUT HEKOTOPOe KOJIHUUYECTBO PTYTH, KOTOPAasd,
HECOMHEHHO SIBJISIETCS II0JIE3HBIM XUMUYECKUM
9JIEMEHTOM, HO TaKKe 1 OUeHDb CUJIBHBIM SIIOM IJIs
yeJIOBeKa U OKpYy:Kalomieil cpenbl. PaspadboTunkm
sHeprocoOeperarIinx JaMIl y:ke padoTamoT Hal 9TOH
IIPO0JIEMOM — 3aMEeHII0T PTYTh Ha JAPyTue IOX0MKUe,
IIOOXO/ISAIIE BelllecTBa. BiacTu ropogoB Toxke
JTOJIKHBI 3aIyMaThCsI HaJ IP00JIeMOIi, XOTsI OBl
yTuausanny atux jgamn. Ho Bce Taku B coBpeMeHHBIX
sHeprocoOeperarInx JaMIiIax CoOIepPKUTCI He OUeHb
00JIBIIIOE KOJIHYEeCTBO PTYyTH, 0K0JI0 0,04 - 0,05 rpaMm
Ha JIaMIIY.



BBIBOIT

OHeprocoepeskeHe HeoOX0IMMO, NHAUYe MBI OUeHb
CKOPO — IIPUMEPHO Yepe3 HEeCKOJIBKO TeCATKOB JIET
ricuepIliaeM Bech MHUPOBOM 3amac yIijisd U HedTH,
KOTOPBIE UCIIOJIL3YIOTCS IJIS BEIPAOOTKHU
3JIEKTPOSHEePTUH. A TaKKe MBI TPATUM BIIYCTYIO
CBOM JIeHbI', OCTABJISASI CBET, OBITOBBIE IIPUOOPHI,
TeXHUKY, 0eCTOJIKOBO BKJIIOUEeHHBIMU. MBI
JTOJIKHBI CePhe3HO0 3ayMaThes 00
9HeprocoepexeHnN, a He TO CKOPo 0yIeM BMeCTO
JIAMIIOYEeK, MBI OyIeM pa3:KuTraTh JoOMa KOCTPEHI
JIJISI OCBEIIIeHUS ¥ TOTOBKU ITHIIH, TAK KaK
3JIEKTPUUYECTBO MOKET CKOPOIIOCTHKHO
3aKOHYHNTHCS M3-3a HEXBATKU PECYPCOB.



