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OTa 3neKkTpoHHasA KHWra CoAaepXuT OonblUy YacTb TOro, YTO A y3Han 0O 3ToM npeameTe nocne
HEeCKOmnbKMX NeT uccneaoBaHuin. A He nbiTalocb BaM YTO-NnBO Npoaathb, U st HE NbITaloCb Bac HU B YEM
ybeanTb. Korga s Havyan usydatb 3Ty TeMy, Tam 6bif10 04eHb Marno NonesHon nHdopmMaummn, 1 BCE, 4YTO
ObINo BOKPYT, ObIIO NOrpebeHo B HEMOHATHLIX NMaTeHTax U AokymeHTax. Mosi uenb 3gech - obnerunTb
BaM MOWCK U MOHUMAHME HEKOTOPbIX COOTBETCTBYIOLLNX MaTEPUanoB, AOCTYMHbIX cendac. To, BO YTO Bbl
BEpUTe, 3aBMCUT OT BaC caMux, U 3TO He MO€ aeno. [Mo3BonbTe MHE MOAYEPKHYTb, YTO MOYTU BCE
YyCTPONCTBA, 06Cyxaaemble Ha crneayroLmx CTpaHuuax, ABnsATCsA YCTPOUCTBaMMU, KOTOPLIE st IMYHO HE
co3gaBan M He TecTupoBan. OTO 3aWMET HECKOSbKO >KWU3HEN, M 3TO HMKOMM oOpa3om He Oyget
npakTu4yeckum BapvaHTom. CnegoBaTtenbHO, XOTS S CYMTalo, YTO BCE CKazaHHOE SIBNSIETCA MOSTHOCTbIO
TOYHbIM W MpaBWUfIbHbIM, Bbl AOMMKHbI OTHOCUTBCS KO BCEMY KaK K «CIAyXy» WM  MHEHMIO.

Bpatbam Paint ckaszanu, 4to caMoneTbl He MOTryT NieTaTb, MOTOMY YTO OHUM Tshkenee Bo3ayxa. ATo Obino
LUMPOKO pacnpocTpaHéHHoe MHeHWe. bpaTbs PaiiT Habnoganu 3a NeTawmMMu nTuuamMm, U, NocKorbKy,
HECOMHEHHO, MTULbl 3HAYMTENIbHO TsXKernee BO3ayxa, CTano SICHO, YTO LUMPOKO pacrnpocTpaHeHHoe
MHeHune ObiNo COBepLUEeHHO HeBepHbIM. Mcxoas u3 atoro, oHM paspaboTtanu camorneThbl, KoTopble
neTanu Ha OTfINYHO.

Mpownu roabl, U TEXHONOrUs, co3gaHHasa opatbsMy PanT, n ux TwarenbHble Hay4Hble U3MEpEeHUs n
obocHOBaHHasi Teopusi, NPEBPATUNNCL B «HAyKy» O BO3AyXOnnaBaHWW. 3Ta Hayka LUMPOKO
ncnonb3oBanacb Ansi NPOEKTMPOBaHMA U CO34aHWUsI OYeHb YCMEeLHbIX CaMOSIETOB, U «a3pOHaBTMKa»
npuobpena aypy «3aKkoHay.

K coxaneHuto, KTO-TO NPUMEHWN adpOHaBUrauMOHHbIE pacyeTbl K MONETY WMenen n obHapyxun, 4to
COINacHO aspOHaBTMKE LUMENN He MOMMW NeTaTb, MOCKOMbKY WX Kpbiflbs HE MOMN FeHepMpoBaTb
OOCTaTO4YHY MOABEMHYI cuny, 4ToObl OTOpBaThCs OT 3emnn. OT0 6bino nNpobrnemon, Tak Kak 6bino
BMOSIHE BO3MOXHO Habntoaatb, Kak NYEnbl NeTatT O4YeHb KOMNETEHTHO. MTak, «3aKOHbI» adpOHaBTUKM
rMacwnu, 4YTo NYEnbl He MOryT NeTaTb, HO MYENbI 4EVNCTBUTENBHO NETatoT.

3HauUNT N 3TO, YTO 3aKOHbl A3POHABTUKM ObiNMM Gecrnone3Hbl? KoOHEYHO, HeT - 3TU «3aKOHbI»
MCnonb3oBanuMcb rogamyM U gokasanu CBOK LIEHHOCTb, NPOU3BOAS NMPEBOCXOAHblE caMoneTbl. YTo OH
OEeNCTBUTENBHO MoKasars, Tak 3TO TO, YTO «3aKOHbI» a3pPOHaBTMKM eLé He OXBaTbIBann Kaxabl Cryyan
W OOMKHbl Obinn BbITh pacluMpeHbl, YTOObl OXBaTUTb CNOCOO, KOTOPbLIM NYENbI NEeTaroT, TO eCTb NyTeEM
nogbeéma, co3gaBaemoro TypOyneHTHbIM BO3AYLLIHbIM NMOTOKOM.

OyeHb BaXXHO OCO3HaBaTb, YTO TO, YTO HA3bIBAKOT HAYYHBIMU «3aKOHAMW», ABMASETCH NPOCTO MyYLINMMN
paboTalolMMN TEOPUSIMU B HaCTosdLLEee BpPEMS, U MNPaKTUYECKM TOYHO Heobxoammo, 4TOObl OTU
«3aKOHbI» HYXXHO ObINI0 MOAEPHU3NPOBATbL U pacLUMpPATb MO Mepe NPOBeAEHUs AanbHENLNX HayYHbIX
HabngeHNn 1 ganbHenwWero pas3suTud. akTbl packpbITbl.

Bctynnexnwue

CneayeT nogyepkHyTb, YTO AaHHbLIN MaTepuan npegHasHayYeH Ans npegocTaBneHns Bam MHdopmaunm
1 TOMbKO 3TOM MHOopMauun. Ecnu Bbl pelunTte, OCHOBbLIBAsACb Ha TOM, YTO Bbl YATaETE 34eCb, CO34aThb
Kakoe-nnbo yCTpOMCTBO MNW Apyroe yCTPOWCTBO, Bbl AenaeTe 3TO MCKIYUTENbHO Ha CBOW CTpax u
PUCK 1 MO, CBOK OTBETCTBEHHOCTb. Hanpumep, ecnu Bbl BO3bMETE TSXKENyr KOPOoOKy, a 3aTeM ypoHUTe
€€ Ha HOCOK, 3TO BydeT MOMHOCTLI0 Ballen OTBETCTBEHHOCTLIO (Bbl JOIMKHbI HayunTbecs 6bITb Goree
OCTOPOXHbIM), U HUKTO, KPOME Bac, He HECET HMKaKOM OTBETCTBEHHOCTU 3a Bally TpaBMmy, unu niobas
noTepsi 4oxoda, Bbl3aBaHHas, noka Baw naneuy Horm BoccTaHaBnmBaeTcs. [103BoNbTe MHE yCuUnuTb 37O,
3asBMB, YTO S He rapaHTUpylo, YTO Nboe YCTPOMUCTBO UMM CUCTEMA, OMUCaHHbIE B 3TOM [AOKYMEHTE,
paboTaloT Tak, Kak onucaHo, unu kakum-nubo gpyrum obpasom, a Takke He yTBepxaato, 4To nobas u3
cnegyrowen mHdopMmauun nonesHa Kakumm-nmbo obpasom mnm 4to noboe OnMcaHHOe YCTPOWMCTBO
noneseH nwbbim cnocobom unu anga nobon uenu soobule. Kpome Toro, no3BonsTe MHE NOSYEPKHYTD,



4YTO A He Npu3biBald BaC PaKTUYECKM CKOHCTpympoBaTtb fntoboe yCTpOMCTBO, ONMCaHHOE 34eCb, U TOT
dakT, YTO NpeaocTaBrieHbl O4eHb NOAPOOHbLIE CBEAEHWSI O KOHCTPYKUMM, HE CreayeT UCTONKOBbIBATb
Kak MOE nolyxaeHue Bac (PM3MYECKUM CKOHCTpyupoBaTb NbOe YCTPOMCTBO, OMMCAHHOE B 3TOM
OOKYMeHTe. Bbl MOXeTe cumTaTh 9TO Xy40XKECTBEHHbIM NPOU3BEAEHMEM, ECMNU peLunTe 3To caenarhb.

A npouwly npoLeHns, ecnun aTa Npes3eHTaumst KaXeTcsl OMeHb 3NIEMEHTAPHOM, HO Lefb COCTOUT B TOM,
yTOObI CAenaTh Kaxaoe onvMcaHne Kak MOXHO Ooree NpocTbiM, YTOOLI BCE MOITM €ro NOHATh, BKOYas
niogen, Yem poaHon A3bIK He ABMAAETCA aHIMUACKUM. ECnv Bbl HE 3HAaKOMbl C OCHOBHbIMUW NMpUHLMNaMn
3NEKTPOHMKK, NpoYnTanTe, NoXanyncra, NPoCcToe nowaroBoe PyYKOBOACTBO MO 3MeKTPOoHMKe B rnase 12,
KOTOpOe npeaHasHavyeHo, YTo6bl MOMOYb HAYNHAKOLWUM B M3YYEHUN 3TOro NpeaMeTa.

Ha gaHHbI MOMEHT - B NepBble roAbl ABaauaTb NepBoro Beka - Mbl AOCTUITIM TOFO MOMEHTA, Korga Ham
HY>KHO OCO3HaTb, YTO HEKOTOPbIE «3AKOHbI» HAYKN HE OXBaTblBalOT KaXObl Cry4yait, U XOTS OHM Oblnn
OYeHb MOnesHbl B MPOLUIOM OHWU AOSMKHbI OblTb paclUMpPEeHbl, YTODbl OXBaTUTb HEKOTOPbIE Cry4au,
KOTopble BbINN UCKIHOYEHbI 4O CUX MOop.

Hanpumep, npeanonoxum, 4to rpabutens GaHka BopBanca B GaHK M yKpan Tam BCE HalU4Hble.
Ckonbko OH mor B3ATb? OTBET: «kaxaas MOHeTa U kaxgas GaHkHoTay. [pegen - aTo cymma Bcex
HanNW4YHbIX OeHer B 3a4aHun. 3To U ecTb «3akoH» CoxpaHeHus QHeprun. To, YTO OH FrOBOPWUT, OYEHb
NPOCTO - Bbl HE MOXETEe B3ATb Oornblle, YeM €CTb B Havane. OTO KaXeTcs AO0BOSIbHO MPOCTbIM, He Tak
nm?

B kavecTtBe AOpyroro npumepa pPacCMOTPUM CTEKNSHHbIA CTakaH, MOSIHOCTbI0 3amnofiIHEHHbIA BOLOMN.
Mcnonb3yst 34paBbiil CMbICIT, CKaXUTe, CKOSMbKO BOAbI MOXHO BbIIMTb M3 cTakaHa? [Ansa uenen aTon
UnnacTpauumn, noxanymncra, NnpuMmuTe BO BHUMaHME, YTO Temnepartypa, AaBneHue, rpasutaums m 1. [.
OcTtatotcst HEM3MEHHbBIMM Ha NPOTSXKEHUM BCEMO SKCNEPUMEHTA.

Crexno

OTBeT: «TOYHbIN OOBLEM, cogepXawmmnca BHYTpU Tymbriepax». CormacoBaHo. OTO TO, YTO FOBOPUT
coBpeMeHHasi Hayka. UTobbl ObITb CTPOro TOYHbIM, Bbl HUKOT4a HE CMOXETe BbIUTb BCHO BOAY, TakK Kak
HebonbLLOe KONMMYEeCTBO OCTAHETCH, CMaynMBasi BHYTPEHHIO YacTb cTakaHa. [pyron cnocob BbipasuTb
3TO - cKasaTb, YTO «3(P(EKTUBHOCTb» ornepaumm 3anuekn He coctaensdeT 100%. 3To TMNMYHO Ans



XW3HU B LIENOM, A€ 04eHb HEMHOrME, ecrnn TakoBble uMetotcsl, aencteuns Ha 100% adbpekTnBHBI.

WTak, cornacHbl N Mbl C COBPEMEHHbLIM Hay4YHbIM MbILLIEHWEM - MAKCUMarnbHOe KOMWYeCTBO BOAbI,
KOTOpPOE MOXET BbITUTLCA U3 CTakaHa, paBHO 06LieMy 0GbEMY BHYTPU cTakaHa? ATO KaXeTcs NPoCTbIM
M MOHATHLIM, He Tak NM? Hayka Tak AymaeT v HacTamBaeT Ha TOM, YTO 3TO KOHeL, UCTOPUM, U HUYTO
Apyroe HeBO3MOXHO. TaKoe pacrofioXeHWe HasblBaeTCs «3aKpbITOW CUCTEMOWM», MOCKOSbKY
paccmaTpuBaloTCA TOMbKO CTEKNO, BOAA W rpaBUTaLms.

UTo X, K COXarneHuto O COBPEMEHHOrO Hay4HOro MbILMEHUS, 3TO He €AMHCTBEHHO BO3MOXHas
cUTyaumsi, N «3akpblTble CUCTEMbI» MPAKTUYECKM HEU3BECTHbI B pearibHOM mupe. [MnaBHbiM 0Bpasom,
cAenaHbl NpeanonoXeHns, Yto addpekTbl Yero-nnbo ewe Bokpyr OGyayT HEMTpanu3oBaHbl U B LENIOM
nNpMBeayT K YNCTOMY HyneBomy adpdpekTy. OTO o4eHb yaobHas Teopus, HO, K COXarneHuo, oHa He umeet
OCHOBaHWW B pearnbHOCTU.

[aBanTe cHOBa HaMOfIHUM HalWl CTakaH BOOOW M CHOBa Ha4YHEM €ro BbiNMBaTb, HO Ha OTOT pa3 Mbl
pPacnonoXmm ero nog MCTOMHUKOM NPOTOYHOWN BOAbI:

KpaH

Bopga ¢

Ctexno

WTak, cKkonbKko BOAblI MOXHO BbINUTb M3 cTakaHa? OTBET: «B MUNINMOH pa3 bonblie obbema Tymbnepay.
Ho nopoxaunte, pasBe Mbl He ckasanu, 4To abConoTHbIM Mpeden BoAbl, HaNMBaeMOW U3 CTakaHa,
JomKeH 6biITb 00BbEMOM BHYTpM cTakaHa? [a, 3T0 MMEHHO TO, YTO Mbl CKasanu, u 370 TO, YTO roBOPUT
HblHELlHee ydYeHne O Hayke. CyTb B TOM, YTO TO, YTO FOBOPUT COBpPeMeHHas Hayka, Ha camoMm ferne
OCTaéTcH BEPHbLIM DOOJbLUYIO YacTb BPEMEHN, HO €CTb Crlydaun, KOorda OCHOBHOE MPEANOSIOXKEHNE O TOM,
YTO 3TO «3aKpbiTas cMCTEMay, MPOCTO HE COOTBETCTBYET AENCTBUTENBHOCTH.

OpHUM 13 pacnpoCTpaHEHHbIX 3abnyxaeHun sBNsAeTca TO, YTO Bbl HE MOXETe nony4nTb Gonblie
SHEpPrMM U3 CUCTEMbI, YEeM BKagbiBaeTe B He€. DTO HenpaBUIbHO, NOTOMY YTO NpeasiokeHue Obino
TwarenoHo copMynnpoBaHo. [1o3BonbTe MHE MOBTOPUTL 3TO M Ha 3TOT pa3 MOAYEPKHY KIHO4YeBble
CrnoBa: «Bbl HE MOXeTe Nony4nTb OonblUe 3HEPTUN N3 CUCTEMBI, YEM Bbl BKNaabiBaeTe B HeEx». Ecnm Obl
37O ObINO NpaBgoK, To 6GbiNo Obl HEBO3MOXHO M1aBaTb HA AXTe N0 BCeMy MUpPy 6e3 cxxuraHnsa Tonnuvea,
1 37O GbINO cOAenaHo MHOIO pas, N HYU O4Ha U3 OBWKYLLEV SHEPTUW HE Ucxodmna oT akunaxen. Ecnv Gbl
310 ObINO TaK, TO 3epHOBas MenbHWLA, NPUBOANUMANA B ABWXKEHWE BOASHbIM KOIECOM, He cmorna Obl
NPOU3BOANTL MYKY, MOCKOSIbKY MESbHWUK, KOHEYHO, HE TOSIKaEeT XepHoBa BOKpyr cebs. Ecnm Obl aTO
ObII0 NpaBAon, HUKTO Gbl HE MOCTPOWUNT BETPSHbIE MEMbHULbLI, HE NOCTpoun Obl conHevHble GaTtapeun
WNN NPUINMBHBIE SNEKTPOCTaHLMMN.

B 3aaBneHun gomkHO BbITb ckasaHo: «M3 cucTeMbl HE MOXET ObITb M3BMEYEHO Oorblue Heprumun, 4yem
BMNOXEHO B HEE mnu yXXe eCTb B Hen», N 3TO COBCEM apyroe yrtBepXxaneHue. an/l nnaBaHUMN Ha AXTe
BETEpP obecneunBaeT OBXYULYKO CuUny, KOTopad Aenaetr nytewectBne BO3MOXHbIM. O6paT|/|Te



BHMMaHWe, 4YTo 3TO cpefa, obecneuymBatowasa BNacTb, a He Mopsikn. Betep npmnbebin 6e3 Toro, 4Tobbl MM
NpuWNoOCb C 3TUM 4To-NMBO AenaTb, M ropasgo Medblie, Yyem 100% aHeprum BeTpa, AoCTUratoLlemn
AXTbl, (PAKTMYECKU NpeBpallaeTca B TAry Bneped, cnocobCTBys nnaeBaHMio. 3HauuTernbHas 4acTb
SHEepruun, NOCcTynawLlen Ha AXTY, B KOHEYHOM MTOre MPUBOAUT K PACTSAXKEHMIO OCHACTKM, CO3[4aHMI0
crnepa, Co3daHuio Wyma, Tonkanuto pynesoro n 1. . U 1. [1. 31a ngea o Tom, 4YTo U3 CUCTEMbI BbIXOQUT
He Oonblle 3Heprun, 4em B He€ noJaéTcs, HasbiBAeTCA « 3aKOH COXPaHEHWUs SHEPrMM », U OH
COBEPLLEHHO NpaB, HECMOTPS Ha TO, YTO OH COMBAET NKOAEN C TOSKY.

«YcTponcTtBa cBoGOOHOM SHEPrMM» UM «YCTPOWCTBA SHEPIMM C HYNEBOW TOYKOM» - 3TO Ha3BaHWS,
NpUMEHsIeMble K CUCTEMaM, KOTopble, MO-BUOAMMOMY, MpoM3BOaAT 6o0rnee BbICOKYHD BbIXOAHYH
MOLUHOCTb, YeM MX BXOAHAA MOLUHOCTb. JlloOu CUNBHO CKIMOHHbI YTBEpXAdaTb, YTO Takas cuctema
HEBO3MOXHa, MOCKOJIbKY OHa MPOTMBOPEYUT 3aKOHY O COXpaHEHMM 3Heprun. ATo He Tak. Ecnm ato
npounsongeT, n bygeT gokasaHo, 4YTo niobasa Takas cuctema pabotaet, To «3akoH» Heobxoaumo Oyaet
N3MEHUTb, YTOObI BKMOYNTL BHOBb OBOHApPYXeHHbIN (hakT. HUKaknx Takmx nsameHeHun He TpebyeTcs, aTo
NPOCTO 3aBUCUT OT BalLEN TOYKN 3PEHUS.

Hanpmmep, paccMOoTpumM pagnornpmemMHuK ¢ Kpuctarnnamm:

Mmaga Ha 3TO  M30MMPOBAHHO, Mbl, MOXOXE, WMMeeM cucTtemy cBoOOAHOM 3Heprum, Kotopas
npoTtnBopeunt 3akoHy CoxpaHeHust QHeprun. KoHe4HO, 3TO He Tak, HO ecnu Bbl HE MpocMaTpuBaeTe
BCIO KapTUHKY LIENMKOM, Bbl BUAUTE YCTPOMUCTBO, KOTOPOE UMEET TOSbKO NacCUBHbIE KOMMOHEHTbI N BCE
Xe KoTopoe (korga KaTylwka WMeEET NpaBWUibHbIA pa3mep) 3acTaBnseT HayWHUKA reHepupoBaTb
BMOpauuKn, KOTopble BOCMPON3BOAAT Y3HABAEMYHO pedb U My3blka. OTO MOXOXE Ha CUCTEMY, Y KOTOPOW
HET 3HeprMM N Kkotopasl BbipabaTbiBaeT 3Hepruo. PaccmaTtpuBas oTAenbHO, 3TO ObINO Obl CEPbE3HON
npobnemon ans 3akoHa CoxpaHeHns JHeprum, HO MPU PaAcCCMOTPEHUM C TOYKM 3PEHUst 30paBoro
CMbICna, 3TO He npobnema BoobLe.
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MuTaHMe nogaeTcs Ha CocefHWi NepedaTyuk, KOTOPbIN reHepupyeT paguoBOfHbI, KOTOpble, B CBOH
ouyepenpb, Bbi3blBalOT HEOONbLLOE HaNPsPKEHNE B aHTEHHE KpucTannuyeckoro Habopa, KOTopbii, B CBOKO
odepedb, NUTaeT HaywWHUKW. MOLWHOCTb B HayLUHMKaX HaAMHOro, HAMHOrO MeHbLUe, YeM MOLLHOCTb,
nucnonb3yemas ansa ynpasneHusa nepegatynkom. CoBepLUeHHO onpeaeneHHo HeT KOHMKTa C 3aKOHOM
COXpaHeHus aHeprmn. TeM He MeHee, CyLleCTBYeT HEKOTOpOoe KONUYEeCTBO, HasbiBaeMoe
«KoadbdomumneHT [lonesHoro [Hencteusa» wunu «KMO » ans kpaTkocTn. JTO onpedensietcs  Kak
KONMUYeCTBO 3HEPruun, NCXOoAsLen U3 CUCTEMbI, JeNeHHOe Ha KOMNMMYeCTBO 3HEpPrun, KoTopoe onepatop
OOIMKEH NOMECTUTb B 3Ty CUCTEMY, YTOOLI OHa paboTana. npuBe4EeHHOM BbiLEe NpUMepe, B TO BPEMS
kKak achdpeKTMBHOCTbL paguonpuemMHuka ¢ kpuctannamm HamHoro Hwke 100%, KM Bbiwe 1. 310
CBSI3aHO C TeM, YTO BnagenbLy pagMocTaHunn ¢ pagnonpueMHUKOM BOOOLLE HE HY)XXHO NPeaoCTaBnATb

KaKyt-nmbo MOLLHOCTb, YTOObI OHa paboTana 1 Bce e OH BbIBOAUT SHEPrunto B BUAE 3ByKa. [OCKOnbKy
BXOA4Has MOLLHOCTb Monb3oBaTtend, Heobxogmmas ansa ero paboTbl, paBHa Hynto, a 3HaveHue «KIO»
BblYMCMSAETCA MyTEeM [OerieHUs BbIXOOHOW MOLLHOCTUM Ha 3Ty HYNeBYI BXOAHYH MOLWHOCTb, «KIMO»
dakTnyeckn apnsietca  OeckoHevHocTblo. AdpdhekTnBHOCTL M KM - 3TO pasHble Beww.
OdhdekTnBHOCTL HUKOrAa He MoxeT npesblwatb 100% n novtn HuKorga He npubnmkaetca kK 100% wms-
3a NoTepb, NOHECEHHLIX NMOOON NPaKTUYECKON CUCTEMOW.

B kavecTtBe apyroro npumepa pacCMoTpUM 3NEKTPUHECKYO COJNMTHEYHYHO NaHenb:

B kayecTBe gpyroro npumMepa paccMOTPUM 3MEKTPUYECKYHO COMHEYHYHO NaHenb:

=== ======"




OnAaTb e, ecnv CMOTpeTb OTAENbHO, 3TO BbIMAAUT (M (PaKTUYECKN ABNAETCS) YCTPONCTBOM CBOGOAHOWN
3HEeprnmn, ecriv OHO YCTaHOBIIEHO BHE MOMELLEHUS MpUM OHEBHOM CBETe, TaK Kak TOK Nogaercs Ha
Harpys3ky (paavo, 6atapesi, BEHTUMASATOP, HAcOC uUnu 4YTo-TO ele) 6e3 nonb3oBaTens, obecnevmBaroLLnn
nobyto BXOAHYH MOLIHOCTb. OnATb ke, EcTb aHeprna Ha Bbixoge 6e3 BMOUMMOW 3HEpruM Ha BXOAe.
MonpoObynTe B TEMHOTE, U Bbl MOMY4YMTE APYrov pe3ynkraTt, MOTOMY YTO BCSl KapTUHA:
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OHeprus, Kotopasi MUTAET COMHEYHYK MNaHenb, MCXOOUT OT ConHua. Tonbko okono 17% aHeprun,
nocTynaroLlern Ha COMHEYHYH MnaHenb, npeobpasyeTca B SMeKTPUMYEecKUn ToK. IOTo, 6e3yCnoBHO, He
ABMNSETCA HapyLIEHNEM 3aKOHa COXpPaHEHUs 3Heprun. 310 HeobxoammMo obbACHUTL Gonee noapobHo.
3aKOH COXpaHEHUS1 SHEPINN MPUMEHSIETCS K 3aKPbITbIM CMCTEMAM M TOJbKO K 3aKpbITbIM CUCTEMAaM.
Ecnn u3 okpyxawwen cpegbl noctynaetr aHeprus, 10 3akoH CoxpaHeHus JHeprun npocTo He
NPUMEHSAETCH, eCnn Bbl HE YYUTbIBAETE SHEPIUIO, NOCTYMNAOLYIO B CUCTEMY U3 BHE.

JTroam nHorga roBopsiT 0 «4pe3MepPHO €AMHUYHOCTMY, Korda roBopat 06 adhdekTnBHoCcTM cuctemel. C
TOYKM 3peHnsa aPPEKTUBHOCTU HE CYLLECTBYET TaKOro MOHATUS, Kak «4pe3aMepHasi eauHUYHOCTbY,
MOCKONbKY 3TO 03Ha4ano 6bl, YTO U3 CUCTEMbI BbIXOAUIO GONbLUE 3HEPTUM, YEM KONMMYECTBO IHEPTUW,
nocTtynawwien B cuctemy. Haw HagexHbli rpabutens 6aHKOB, YNOMAHYTBIA Bbile, OOMKEH Obin Obl
BbIHYTb M3 BaHKOBCKOrO XpaHunuiwia Gonblie geHer, 4em 6bINO Ha camoM gene, n aTo (OU3nMYecku
HEeBO3MOXHO. Bo Bcex mpakTMyeckux cuctemMax Bcerga ectb HekoTopble notepu, noatomy K4 scerga
coctaBngaer meHee 100% MoLHOCTW, nocTynawLwen B cuctemy. [pyrumm cnosamm, 3EKTUBHOCTb
nobon NpakTU4YEeCKoM CUCTEMbI BCErga paBHa MeHbLue Yem 1:1.

OgHako BrnorHe BO3MOXHO WMMETb CUCTEMY C Oonbluel BbIXOOHOM MOLLHOCTBIO, YeM BXOAHasi
MOLLHOCTb, KOTOPYI Mbl JOSKHbI NodaTh B HEE, YToObl OHa paboTana. BosbmuTe COnMHEYHYIO NaHerb,
YNOMSAHYTYIO Bblle. Y Heé yxXacHO Hu3kas 3dP@EeKTUBHOCTb - OKONo 17%, HO HaM He HYXHO
NpegocTaBnsaATb €My Kakyt-nmbo MOLHOCTb, 4YTOObI 3acTaButb €€ pabotatb. CnegoBaTtenbHoO, Korga
OHa Haxo4MTCS Ha COSNTHEYHOM CBeTe, €€ KoadhduumeHT npomssogutensHocTn («KIMO») - 310 BbIXOOHaA
MOLLHOCTL (ckaxem, 50 BT), geneHHasa Ha BXOAHYIO MOLLHOCTb, HeobxoauMmyto ans eé paboTbl (HomMb
BaTT), KOTOpas paBHa GeCKOHEeYHOCTU. TaK, Hawa CKpOMHas, XOPOLLO M3BECTHas CONMHeYHas naHenb
NMeET yXXacHyt adhdekTuBHOCTb 17%, HO B TO e Bpems oHa umeeT K[ 6eckoHevHoCTH.

dakTnyeckas CuTyaumna TakoBa, 4YTO Mbl cCMOMM B OrpOMHOM none 3Heprun, KOTopoe Mbl HE MOXeM
BMOETb. OTO 3KBMBAIIEHTHO cuTyauun aOnda Kpuctanindeckoro Ha6opa, NnoKa3aHHOro Bbille, 3a
NCKNKOYeHnemM TOoro, 4YTo 3HepreTn4yeckoe nosrne, B KOTOPOM Mbl HaxoguMmcA, O4YeHb, O4eHb HaMHOIo
cunbHee, 4YeM paaunoBOJiHbl OT paguonepenartyvynka. FIpo6r|eMa B TOM, KaK MCMNONb30BaTb 3HEPIruio,
KOTOpad cBoboaHo AOCTynHa BOKPYr Hac, U 3aCtaBUTb €€ BbIMOMHATL nonesHyw Anda Hac pa60Ty. 310
onpeageneHHo MOXHO caernaTb, HO 3TO He TaK NPOCTO caenatb.

HekoTopble noan gymatoT, YTO Mbl HAKOTAA HE CMOXEM MNOSy4uTb JOCTYN K 3TOM dHeprun. He Tak gaBHO
cyMTanochb, YTO HUKTO HE MOXET e3OWUTb Ha Bernocunene ObictTpee, Yyem 25 Km B 4yac, moToMy 4To
[AaBrieHne BeTpa Ha N1uO roHLmKa 3agywmnT ero. CerogHs MHorve nioay e3asT Ha Benocuneae ropasao



ObicTpee, YeM 3TO, He 3a4blXasiCb - MOYEMY? - MOTOMY YTO NEpPBOHAYarnbHOEe HEraTMBHOE MHEHWe Obino
HeBepHbIM.

He Tak gaBHO cuMTanocb, YTO MeTanMyeckne CamomnéTbl HMKOr4a He CMOryT neTtarb, NOTOMY 4YTO
MeTann HamHoro Tshkenee Bo3gyxa. CerogHs caMonétbl BECOM B COTHM TOHH IETAIOT €XeOHEBHO.
3ayemM? - NOTOMY 4YTO NepBOHaYanbHOE HEraTMBHOE MHEHNE ObISTO HEBEPHDBIM.

Ha atom aTtane, BepOSiTHO, CTOUT OOBACHUTL OCHOBbI 3HEPTUWM HYNEBOW TOYKWU. Kaxabii KybGudeckui
CaHTUMETP Hallen OKpyXalowen cpedbl KUNUT 3HEePruen, HacTomnbko, 4To ecnu 6bl oHa Obina
npeobpasoBaHa C Wucnonb3oBaHMEM YypaBHeHua Onueepa Xesucanga (COenaHHOMO W3BECTHLIM
Anbbeptom AnHwWTerHOM), E = mC2 (To ecTb 3Heprmss = macca, YMHOXeHHasi Ha O4YeHb BonbLlioe
4YNCIO), TO 3TO NPOM3BEAET CTONMBbKO MaTepumn, CKOSNIbKO MOXET YBUAETb CaMbli MOLUHbINA Teneckon. Bbl
He MoXeTe BUOeTb aHepruto. XopoLlo, Torga novYemMy Bbl HE MOXeTe U3MepuTb 3Hepruio? Hy, Ha camom
Aene OBe NPWYUHbLI: BO-NEPBbLIX, HAM HUKOrga He ygasanocb paspaboratb npubop, KOTopbid Mor 6bl
N3MepsTb 3Ty OSHEPruio, W, BO-BTOPbIX, 3JHEPrns HEBEPOATHO ObICTPO MeHAeT HanpasreHue,
MUnnMapabl 1 MUNNnapabl pas B CekyHay.

Tam Tak MHOMO 3HEpPrMu, YTO YacTULbl Marepum MNPOCTO BCMIbIBAlOT, a 3aTeM CHOBAa BCMJbIBAIOT.
MonoBMHA 3TUX YacTUL, UMEET MOMOXUTENbHbIN 3apad, W MOMOBUHA U3 HUX UMEEeT OoTpuLaTerbHbIN
3apsaq, W, NOCKOMbKY OHW PaBHOMEPHO pacrnpedeneHbl B TPEXMEPHOM MPOCTpaHCTBe, obliee cpeaHee
HanpsHKeHNe paBHO HyrH.

WNTak, ecnun HanpspkeHe paBHO HyMH, YTO 3TO 3@ UCTOYHUK 3Heprum? OTBeToM ByaeT «HeT», ecnu Bbl
OCTaBWTE ero B eCTECTBEHHOM COCTOSIHUM. TEM HE MEHEeE, MOXXHO U3MEHUTb CrydYalHbIil XapakTep 3ToM
SHEpruM N MNpeBpaTUTb €e B WUCTOMHUK HEeOorpaHWYeHHOWN, BEYHON 3JHEeprum, kKotopasi MOXeT ObiTb
ncrnonb3oBaHa Ansi BCEro, YTO Mbl CErofgHs WCMonb3yem Afis 3NeKTpocHabXeHust - Ans nuTaHus
Asuratenein, oceelleHusl, oborpesaTenei, BEHTUNATOPOB, HACOCOB. ... Bbl Ha3biBaeTe 3To, cuna Ans
B3STUS.

NTak, Kak Bbl M3MEHSIETE E€CTECTBEHHOE COCTOSIHME 3JHepruM B Hawen cpege? Ha camom pene,
OOBOMbHO Nerko. Bce, UTo HYXXHO, 9TO MOMOXUTENbHbIA 3apsan U oTpuuaTenbHbld 3apad, AOCTaTOMHO
6nunsko apyr Kk apyry. batapesa 6yaet genatb TO e caMoe, Kak U reHepaTop, a Takke aHTeHHa 1 3emns,
KaK 1 arekTpocTaTtMyeckoe YCTPOMCTBO, NogobHoe anekTpocTtatuyeckon mawunHe Bumwepcta. Korga
Bbl reHepupyete MAC U MUHYC, 3TO BNUSAET Ha 3JHEPIrMI0 OKpyXalolwen cpegbl. Tenepb BMECTO
MOMHOCTBLIO CMyYamHbIX MITHOCOBLIX M MUHYCOBbIX 3apsXeHHbIX 4YacTuu, MOSABMSIOWMXCA NOBCoaY,
COo3faHHbIN Bamu [noCc OKpyXeH chepon MUHYCOBbLIX 3apsKEHHbIX YacTuL, BO3HMKAIOLLNX BOKPYT HEro.
Kpome TOro, cosgaHHbii Bamu MuHyc okpyxkeH obnakom cdepudeckon opMbl, COCTOSALLMM U3 YacTuy,
nnc 3apsga, KoTopble MNOSABAAOTCA BOKPYr Hero. TeXHUYecKUn TepMuH Ons 3TOM cuTyauuu -
«HapyLlweHHas CUMMeTpuUs», KoTopas sBNAEeTCA MpPOCTO MNpuyyanuBbiM  cnocobom ckasaTb, 4YTO
pacnpefeneHue 3apsga KBaHTOBOW MeHbl Gonblue He SBNSETCS paBHOMEPHO pacnpedeneHHbIM Unum
«CUMMETPUYHBIMY». [lonyTHO, NPUYYANUBOE TEXHMYECKOe HasBaHMe OfS BaluvMx MfCOB U MUHYCOB
PSAOM OpYr C APYroM, 3TO «AUMNOMbY», KOTOPbIV ABNAETCA NPOCTO TEXHOrEHHbIM CNOCOBOM CKa3aTb «ABa
nontca: nac U MUHYC» - pa3Be He XXaproH 3amevaTtenen?

Wtak, npocto 4tobObl NOHATL 3TO, KOrda Bbl Aenaete 6GaTapelo, XMMUYECKOe BO3OEWCTBUE BHYTPU
GaTapeun co3gaeT KNnemmy nrc U MUHYC. OTU nomoca akTUYecKn UcKakaloT MECTHYHO Cpedy BOKpPYr
Ballen BGaTapen M 3acTaBnstOT OFPOMHbIE MOTOKM SHEPrMM U3My4YaTbCs BO BCEX HanpaBneHusix oT
Kaxxgoro nontoca 6Gartapeun. [oyemy Gatapes He paspsikaercs? [loToMy 4TO 3Heprusi Tever U3
OKpYyXatoLLlel cpefbl, a He oT Gatapeun. Ecnn Gbl Bac yuymunu ocHoBaM QU3MKMU UM TEOPUM INEKTPUKM,
BaM, BEpPOSAITHO, ckasanu, 4yto GaTtapesi, ucrnonb3yemasi Ans nuTaHus noboi uenu, cHabxaeT noTok
3MEeKTPOHOB, KOTOPbLIA TEYET BOKPYr uenu. M3BMHMTE,HO 3TO COBCEM He Tak. YTo AeNcTBMTENbHO
NPOMUCXOOUT, TaKk 3TO TO, YTO OGaTapesi obpasyeT «AWMNOMb», KOTOPbIA TONKAeT MEeCTHyl cpedy B
HeypaBHOBELLEHHOE COCTOSIHME, KOTOPOE BbINMBAET SHEPIUI0 BO BCEX HAMpaBreHWsX, U 4YacTb 3TOW
3HEPrnM U3 oKpyxatroLLen cpedbl TEYET MO Lenu, NpUcCoeanHEHHON Kk BaTapee. QHeprus He NpPUxXoauT OT
baTapewn.

UTtak, nodemy GaTtapesi paspshkaeTcsl, ecnm u3 Hee He BGepeTcs aHeprnsa ons nutaHus uenn? Ax, ato
AENCTBUTENBHO rrynasi Belllb, KOTOPYHO Mbl AenaemM. Mbl co3gaem 3amkHyTYHO Lenb (MOTOMY YTO 3TO TO,
4YTO Mbl BCErga Aenanu), rge ToK TeveT Mo uenu, A0CTUraeT ApYyron Knemmbl 6atapen n HemeaneHHo



paspywaet «aunonb» 6Gatapen. Bce octaHaBnuBaetcs Ha MecTe. Cpega cHoBa CTaHOBUTCS
CUMMETPUYHOWN, OrPOMHOE KONMYECTBO JEerko AOCTYNHON CBOGOAHOW 3HEPrMM NMPOCTO UCYE3aEeT, U Bbl
BO3BpalllaeTech Tyaa, OoTkyaa Havanu. Ho, He oTyaumBaiTech, Hala HagexHas Gatapes HeMeLneHHO
CHoBa cosgaeT TepMuHanbl IMnoc M MuHyc, U Npouecc HauyMHaeTcsl 3aHOBO. OTO MPOMCXOAUT TaK
ObICTPO, YTO Mbl HE BMOUM NepepbIBOB B paboTe CxeMbl, U UMEHHO MOCTOSIHHOE BOCCO3A4aHue aunons
NpUBOAMT K TOMY, YTO GaTapes paspsbkaeTcsi U TepsieT CBOK MOLUHOCTb. [103BofbTE MHE MOBTOPUTH
ele pas: 6aTapes He obecrneymBaeT TOK, KOTOPLIN NUTAET LieMb, OHa HUKOrAA HE UMEET U HUKOrda He
OyaeT - TOK TEYET B LiEMb M3 OKpYXXatoLel cpeapbl.

UTO Ham [EeNCTBUTENbHO HYXHO, Tak 3TO METO4 OTBOAA 3HEeprum, NOCTynawLwen M3 OKpyXKatloLlewn
cpenbl, 6€3 NOCTOSIHHOrO paspyLUeHNa AWUMONS, KOTOPbIN NOATANKMBAET OKPY>XKAKOLLYIO cpedy K nogade
9Heprun. OTO HEMHOro CroXxHee, HO 3TO ObINO caenaHo. Ecnu Bbl MoxeTe caenatb 3TO, TO Bbl
MOAKIYaeTeCb K HeorpaHMYeHHOMY MOTOKY Heucdepnaemon aHeprun, 6e3 HeobxoanmocTu
NpeaocTaBnATb Kakyt-nnmbo BXOAHYH SHEPruo Ans nogaepaHusi notoka aHepruun. MNMonyTHo, ecnu Bbl
XOTUTE NPOBEPUTL AeTanu Bcero atoro, JIn n AH Obinn yaooctoeHsl Hobenesckon npemun no omsmke B
1957 rogy 3a 3Ty Teoputo, KoTopasi Obilia nogTBepXOeHa SKCNepUMMEHTOM B TOM e rogy. JTa
3NEKTPOHHAs KHUra COQEPXKUT CXEMbl U YCTPONCTBA, KOTOPbIE YCMNELLUHO MCMOMb3YHOT 3Ty SHEPIUIO.

CerogHss MHOrMM niogsiM yOoanocb WCMNONb30BaTb 3Ty 3HEPruilo, HO OYEeHb Mano KOMMEPYECKUX
YCTPOWCTB NErko AOCTYMNHbI ANA AOMAaLUHEero ucnonb3oBaHud. NpuynHa aToro ckopee yenoBedeckas,
yeMm TexHudeckas. bonee 10 000 amepukaHueB co3ganu yCTpomcTea Unu ngen ong yCTPOUCTB, HO HK
OOVH N3 HUX HE OOCTUI KOMMEPYECKOro NMPOM3BOACTBA M3-3a NPOTUBOAEWUCTBUS BNUATENbHBIX NOAEN,
KOTOpble He XOTAT, 4YTOObl Takme ycTpouctea 6binn B cBobogHom pgoctyne. OguH M3 MeETOLOB -
KnaccuduumnpoBaTtb yCTPOMCTBO Kak «OnacHoe gnsg HaumoHanbHon BesonacHoctu CLUA». Ecrm ato
Oynet coenaHo, pa3paboTumk He CMOXET HM C KeM NOroBopuTb 06 YCTPOMCTBE, JaXe €CNn Y HEero ectb
naTeHT.

OH He MOXeT NpPon3BOANUTL UK NPoAaBaTb YCTPOWCTBO, AaXe ecnu oH ero n3obpén. CnegosarensHo,
Bbl HalMAeTe MHOIO MaTEHTOB Ha COBEPLUEHHO paboToCnoCOOHbIE YCTPOWCTBA, €CrM Bbl MOTpaTUTe
BPEMS U CUMbl Ha X 0BHapyXeHne, XoTa 6ONbLUMHCTBO 3TUX NATEHTOB HUKOIM4A HE YBUAOAT CBET, TakK Kak
AaHHble YCTPONCTBA ObINKN N3ATbI ANSA NIMYHOTO NOMb30BaHUA TEMU CaMbIMW NOABMU KOTOPbIE U3OatloT
duKTUBHbIE Knaccudmkaumm «HaumoHanbHas Ge3onacHocTb». B apyrux cnoeax atm nogu nepedar
camum cebe. Camu NONb3yKTCA YCTPOMCTBAMM M B TO XK€ BPEMS rOBOPAT APYIMM MOASAM 4YTO
NCNonb30BaHWEe AaHHbIX YCTPONCTB ONacHO Ans HauuoHanbHom 6e3onacHocTn CLUA.

Ecnu Bbl 4YyBCTBYEeTe, YTO 3Ta OMMNO3NUUS CBOOOOHOW 3HEPrMM U CBA3AHHLIM C HEW TEXHOMOrnsM
ABMSETCS NNogoM MOEro BooGpaXkeHus U 4To noau, Kotopble 3aaensatoT, Yto 6onee 40 000 naTteHTOB
Ha ycTponcTBa CBOOOOHOWM 3HEPrMM yXXe NoAaBneHbl, TO, NoXarnyncra, paccMOTPUTE 3TOT OTPbLIBOK U3
HanomuHaHus MNateHTy 2006 roga o nateHTax. CoTpygHukn odmnca B AMeEpPUKe BbIAENSOT BCE NATEHTHI,
CBsi3aHHble CO CBOOOAHOWN 3Heprven v niobbiMn CMEXHLIMM BOMpocamMun, U nepedatoT 3TU NaTeHTHble
3asBKN CBOEMY PYKOBOAUTENIO N5t PACCMOTPEHNS NO-pa3HOMY Ans BCeX APYrMX NaTeHTHbIX 3asBOK:



B. MpegmeT ocoboro nHrepeca B TK 2800
1. NepneHTyaneHble ABuraTenu, knaccel 310 1 290
2. AHTn-TpaBUTAaUMOHHBbIE YCTRONCTEA
3. CBepxnpoBOAMMOCTL NPH KOMHATHOW TeMnepaType, knacc 110
4. CeobogHan 3Heprug - TaxMoHsl

5. CeBepxcBeTOBOE pacnpocTpaHeHWe cBeTa c ycuneHuem (DbicTpee, YeM CKOPOCTh CBeTa,
knacc 702, 359

6. Qpyrve BonNpockl, KOTopble HapywWwakT obwmre 3aKoHbl hU3HKK, Knacckl 73, 290

7. 3aABKW, cogepxalne NnpeTeHsMn No NnpeaMeTy, KOTOPbIe, B CNy4Yae X pacCMOTPEeHUS,
BbI30OBYT HeDnaronpuATHY peknamy Ana (BN T3 CLIA), knacc 84, 702

8. MoBTOpHan aKcnepTK3a C yYacTHeM NaTeHToB B cyaeGHOM Npouecce M:
PeweHne /| npurosop cyaa NoAnexuT NnepecMoTpy BepxoBHbIM cyaom.
PeweHne cyaa BKNOYaeT B cebA BbICOKKE fEHEKHbIE BO3HarpaxaeHus
TexHONOrMKM N y4acTBYHOLLWE KOMNAHWK, CKopee Bcero, GyayT WKWPOKo ocBelaTsCA

3pecb «BlNT3» - ato Bropo no nateHTam u ToBapHbiM 3Hakam CLUA, koTopoe gBnsieTca 4acTHOWM
KOMMepYEeCKon KoMnaHuen, co3gaHHom Ansi Toro, 4Tobbl 3apabaTbiBaTb AEHbIMM A51S CBOMX BriagenbLeB.

Llenb 9TON 3NeKTPOHHOWM KHWUMM - NpeacTtaBuTb akTbl O HEKOTOPbLIX U3 3TUX YCTPOUCTB U, YTO Gonee
BaXHO, r4e 9TO BO3MOXHO, OOBbACHUTH O6LiMe cBeaeHuMs O TOM, MOYEMY W KakK (PYHKUMOHMPYHOT
cucTeMbl Takoro Tuna. Kak 6bino ckasaHo paHee, Lernb 3TON KHUMM He B TOM, 4Tobbl yoeauTb Bac B YEM-
nnbo, a NpocTo B TOM, YTOObl MPEeACTaBUTb BaM HEKOTOPble (haKTbl, KOTOPbIE HE TaK JIerko HamnTw,
4YTO6bI Bbl MOMMIM COCTaBUTb COBCTBEHHOE MHEHME MO 3TOMY BOMPOCY.

Hayka, npenogaBaemas B LUKOMax, KOMneoxax v yHuBepcuteTax B 970 BpeMsi, yctapena u HyxagaeTcs B
Cepbe3HOM OOHOBMEHUN. ATO HE NPOUCXOAWUNO B TEYEHME HEKOTOPOro BPEMEHM, Tak Kak Iogwu,
KOTOpble MOSly4atoT OrpOMHYI0 (OUHAHCOBYK NpubbLINbL, caenanuM 370 CBOMM OM3HECOM, 4TOObI
npegoTBpPaTUTL CKOMbKO-HMOYAb 3HAYMTENbHbIA NPOrpecc B TedeHne MHorux net. OgHako VHTepHeT m
GecnnartHbIn 0OMEH MHAOPMAaLMEN Yepe3 HEro YCIOXHAKT CUTyaumto. YTo OHM He XOTSAT, 4YTOObl Bbl
3Hann? Hy, a Kak HAcY€T TOro, YTO BaM HE HYXHO CXuraTb TOMMAMBO, YTOObI MOMYYUTb IHEPrU0?
LokmpyeT, He Tak Nn? 3To 3BY4MT HEMHOro 6e3ymHo ans Bac? Hy, ocTaBanTecb M HauYMHanWTe gymartb.

MpeanonoXum, Bbl OOMKHbI ObIM HaKPbITh NOAKY MHOXECTBOM COfHEYHbIX ©OaTtapen, KoTopble
ucnonb3oBanucb Ansa 3apsgku 6onbworo 6noka ©6atapen BHyTpu nogku. W ecnu atm Gartapewn
ncnonb3oBanncb Ansi paboTbl aneKkTpoaBuraTenemn, BpallaloWmxcs rpebHbIX BUHTOB, KOTOpble BedyT
noaky snepén. Ecnu a1o conHevHas noroga, Kak ganeko Bbl MOMU Obl NONTN? Hackonbko nogka MoXeT
nyTeLecTBOBaThb, NOKa COMHLE B30LWO, 1 ecnn 6atapest 6onbluas, BEpOSTHO, 6OMbLUYIO YacTb HOYM.

Ha pacceete criegytollero AHsA Bbl MOXETe NPOAOKMTb CBoe nyTtewecTtene. OkeaHbl Obinu
nepeceveHbl, genas a1o. CKOMNbko TONMMBA CXUraetTca Ans nutaHna nodkn? Huckonbko!! AGContoTHO
HeT TonnMea BoobGue. /I Tem He MeHee, 3TO TBepAoe ybexaeHue, YTO BaM HY)XXHO CXxedb TOMMBO,
4YTOObI MONYYUTL SHEPTUIO.

[la, KOHEYHO, Bbl MOXETe MOMYy4YNTb SHEPTUID OT XMMMYECKOW peakuuy CXUraHusi TOMnuBa - B KOHUE
KOHLIOB, Mbl 3a5MBaeM TOMNMMBO B Gaku TPaHCMOPTHbLIX CPEACTB, «4TOObI OHW Moexanu», U Mbl CXUraem
Macrno B cuUCTeMax LIeHTparbHOro OTonneHus 3gaHuii. Ho rnasHblii Bonpoc: «[OormkHbl N Mbi?», A
otBeT - «Het». Tak noyemy mbl 310 Aenaem? [loToMy 4YTO B HacTosiLee BPEMSI HET anbTepHaTuBbI.
Moyemy HeT ansTepHaTMBbl B HacTosiwee Bpema? [MoTomy 4TO noau, nosyyaroliMe HEeBEepOsiTHO
GonbLuyto bMHaHCOBYO NMpubLINL OT NpoAdaxu 3Toro Tonnuea, ybeannucb, YTo anbTepHaTvBbl HeT. B



TEYEeHNEe MHOIMMX OeCATUNETUN Mbl ObiNM Keuamn B 3TOM Aene, U Ham nopa OTKasaTbCA OT 3TOro.
[laBanTe NOCMOTPUM Ha HEKOTOPbIE N3 OCHOBHbLIX (DAKTOB:

[Mo3BonbTe MHE Ha4yaTb C MNPeACTaBMNeHUs HEKOTOPbIX (PaKTOB 00 anekTponmse. AnNekTponus BoAbl
OCYLLECTBNSAETCA MyTEM MNPOMNYCKaHUS SMEKTPUYECKOro ToKa 4vepe3 Body, B pesynbrarte 4Yero oHa
pacnagaeTca Ha rasoobpasHblii BOOOPO4 M KUCMOPOAHbIA ra3d. JTOT npouecc Obin  getanbHO
nccneposaH Mawnknom dapageem, KOTopbii onpegenun Hambonee aHeproaddeKTUBHbIE BO3MOXHbIE
ycrnosus Onga  anektponusa Boabl. ®dapagen onpegenusi  KONMYECTBO  AMeKTPUYEecKoro  Toka,
HeobxoaumMoe ans paspyLlleHnsa BoAbl, M ero pesynbrarthbl MPUHATBLI B KAYECTBE HAy4YHOro CTaHgapTa AJis
3TOro npotuecca.

Tenepb Mbl cTankupaemcs ¢ Npobrnemon, KOTOpPYK y4eHble OTYASHHO MbITATCA UrHOPMPOBATb UMK
oTpyuaTb, MOCKOMNbKY Yy HWUX owMbo4yHOe npeacTaBrieHne O TOM, YTO 3TO MPOTUBOPEUUT 3aKoHy
COXpaHEeHUs 3Heprnm, 4To, pasymeeTcsi, He Tak. [lpobnema 3akn4aeTcsas B KOHCTPYKLMK
anekTtponunsepa boba Bowica n3 Amepukn, adpeKTUBHOCTL KOTOPOro B ABeHaguaTb pa3s Bbille, YEM
MaKcMmarnbHO BO3MOXHad Jobbiva raza Papageem. ITo yKacHas epecb Ha Hay4yHOW apeHe, N CpegHun
YYeHbI «MO KHUre» OYeHb B3BOSTHOBAH M pacTepsiH. HeT HeobxoaumocTu B 3TOM GecnokoncTee. 3akoH
COXpaHEHUsA 3JHEeprMm OoCTaeTcs HeuaMeHHbIM, U pesynbtatbl Papages He ocnapuBatoTcs. OgHako
TpebyeTcst 0ObACHEHME.

D,J'IFI Ha4dalia No3BOJiIbTE MHE NMOoKa3aTb pacnonoxeHune CTaHﬂapTHOVI aneKTponmsepHoﬁ CUCTEMDI:

——J === BLixog aza

Hcrounuk Mutanuna | JnekTponuaep

CraHgapTHaa Cucrtema 3neKrponusa

3pecb TOK NogaeTcs Ha AnekTponusep OT 3anekTpoceTu. MOTOK ToKa Bbi3blBaeT paspylueHue Bopbl,
coaepalleincs B aneKkTponmaepe, YTo NPUBOAMT K KONMMYECTBY ra3a, nporHo3vpyemoro dapageem (Mnm
MEeHbLLE, eCrn 3NEKTPONN3EP HE CMPOEKTUPOBAH NPaBUbHO U TOYHO NMOCTPOEH).

Bbo6 bBowic, MCKNIOYUTENBHO YMHbBIA, NPOHULATENBHBLIA U CNOCOBHbBIA YenoBeK, paspaboTan cucTtemy,
KOTopas BbIMOMHAET 3NeKTPOonvM3 BOAbl C MUCMONb30BaHMEM 3JHEPruu, rnory4yaemMon U3 OKpyxatoLlewn
cpenbl. Ha nepBbin B3rnag, ansavH boba BO MHOroM MOXOX Ha BbICOKOKAYECTBEHHbIN 3MEKTPONn3ep
(kOTOpBbIN OH €CTb), HO 3TO ropasao bonblue. MNpakTnyeckasa KOHCTPYKUMA 1 paboyne getanu gmsanHa
Bbo6a nokasaHbl B http://www.free-energy-info.tuks.nl/D9.pdf, HO 3gecb gaBaniTe NMPOCTO pPacCMOTPUM
paboTy ero cuctemMbl B 04eHb OOLLMX YepTax.

BBoq 3Hepruu us
OKpy#¥arLen cpeabl

\AAALA:

* ——1—* Boixog MNasa
Hurepdiaic k Ine -
Herounne Mutanus Oxpywarouen Cpeae KTpOnHIep

Cucrema 3nektppnuia Boba Bownca

30ecb O4YeHb BaXKHOE pasnuuMe 3akrodaeTcs B TOM, YTO 3Heprud, nocrynawLllas B dreKkTponusep u
Bbi3blBatoLLas paspyLlleHne BOAbl U BbIXOA rasa, NOCTynaeT MOYTU WCKNIOUYMTENbHO U3 OKpyXKatoLewn
cpedbl, a He u3 anekTpocHabxeHusi. OcHoBHas (pyHKUMA anekTpocHabxeHus Boba 3akntovaeTrcs B
NUTaHUKM YCTPOMCTBA, KOTOPOE NOTPEbNAET IHEPruno N3 oKpyxatoLlen cpeabl. CnegoBaTtenbHO, €CNu Bbl
npegnonaraete, YTO TOK, MOCTaBNSAEMbI UCTOYHUKOM 3MEKTPOMUTAHWUSA, COCTaBMSET BCHO MOLLHOCTb,
NPMBOASLLYI0 B AEWCTBME 3reKkTponusep, TO Y Bac eCcTb peanbHas npobnema, NOTOMY 4YTO npwu
npaBuibHON COopKe M TOYHOW HacTporike anekTponusep boba npomssoguT 4o 1200% MakcumanbHORN



3(ppeKTMBHOCTM yCTaHOBKM No NpuHUuny dapages.

910 unnio3uda. [la, anekTpuyeckuin BXo4 B TOYHOCTW COOTBETCTBYET M3MepeHHoMmy. [la, Bbixof rasa B
TOYHOCTU COOTBETCTBYET M3MepeHHOMY. [la, BbIXxoA ra3a B [BeHaguaTb pa3 MnpeBblllaeT MakCUMyMm
yctaHoBkn ®Papapges. Ho pabora Papages n 3akOH COXpaHEHUS 3HEPIrMM HUKOMM 0Opas3oM He
ocnapuBalroTCs, NMOTOMY YTO M3MEPEHHbIN 3MNEKTPUYECKM TOK UCNOMb3yeTCs rMaBHbIM obpas3oMm Ans
nuTaHns uHTepdpenca ¢ okpyxarowen cpenon, U MoYTU BCS 3HEprus, ucnonb3yemasi B npouecce
3aneKkTponusa, NocTynaeT 13 NokKanbHOW cpeibl U He u3MepseTcs. UTo Mbl MOXeM caenaTb pasyMHbIN
BbIBOA, TaK 3TO TO, YTO MPUTOK IHEPrMM M3 OKpYXatoLen cpebl, BEPOATHO, NPUMEPHO B ABeHaauatb
pa3 NpeBbILAET KONIMYECTBO IHEPTUKN, NOTPeObnsIeMon OT aNeKTpPOCHaAXKEHMS!.

Ha gaHHbIA MOMEHT y Hac HeT obopyooBaHUS ANS U3MEPEHUS! 3HEPrumn okpyxawwen cpegbl. Mol
Haxo4MMCH B TOM XXe MOSNOXEHUN, YTO U NoAK, Y KOTOPbIX Oblfl aNeKTpUYEeCcKMin TOK NATbCOT NeT Hasaj -
BOKPYr He Oblno 00opygoBaHUs, KOTOpOe MOXHO Obilno 6bl ucnonb3oBaTb ANst U3MepeHus. ITo,
KOHEYHO, He O3HayaeT, YTO JNEeKTPMYECKOro ToKa B TO BPEMS He CyLlecTBOBano, NPOCTO Mbl He
paspaboTtanu Hukakoro obopygoBaHnsa, CNOCOBGHOIO BLINMOMHATL M3MepeHne 3Toro Toka. CerogHsa Mbl
3HaeM, YTO 3Ta SHEPrus OKpyKarwLwen cpeabl CyLecTBYET, MOTOMY YTO Mbl MOXEM BUAETb 3PAEKTbI,
KOTOpble OHa BbI3blBAET, Takne kak pabota anektponusepa boba, 3apsgka 6atapen n 7. [l., Ho Mbl He
MOXEM M3MEpUTb ee HanpsMyto, MOCKOMNbKY OHa BMOPMPYET NoA MpsSMbIM YoM K HanpaBneHuio, B
KOTOPOM BMOPMPYET 3NEKTPMUYECKNIA TOK B. [OBOPAT, YTO 3NEKTPUYECKUIA TOK BUOPMPYET «NOMNEPEYHOY, B
TO BPEMS KaK 3Ta 3HEprus HyneBon TOYKN BUOPMPYET «NPOAOSbHOY», U MO3TOMY HE OKa3blBAET BIIUSAHMS
Ha NpubopbI, KOTOPbIE pearnpyroT NONEPEYHO, Takne Kak amnepMeTpbl, BONILTMETPbI U T. 4.

Onektponusep boba Bowca, coctoswmn ns 101 nnactuHel, nponssoant 4o 100 NUTPOB rasa B MUHYTY,
M Takash CKOPOCTb MPOM3BOACTBA MOXET MPMBECTU B AEWCTBME ABUratenn BHYTPEHHEro CropaHus
Manon MOLLHOCTU. ABTOMOOWIIbHLIN reHepaTop MpekpacHo noaxoauT Ans nutaHus cuctembl boba, B
pesynbTate nony4Yaetcsi TPaHCMOPTHOEe CpeacTBO, KOTOpoe, Mo-BMAMMOMY, paboTaeT Ha Boae B
Ka4yecTBe E€OWHCTBEHHOrO ToMnuBa. OTO He Tak, M Hemnb3sA ckasaTb, YTO ABuUratenb paboTaer Ha
npou3BeneHHOM rase. [la, oH MCMONb3yeT 3TOT ra3 BO BpeMs ABMXKEHUS, HO MOLLHOCTb, NpUMBOAMMASs B
OBWXeHMe aBTOMOOMNEM, MOoCTynaeT HemnoCPeACTBEHHO M3 OKpyKatollen cpedbl Kak Heuccsikaembli
NCTOYHMK. TOYHO TaK e napoBon ABuratenb He pabotaer Ha Boge. [la, B mpouecce MCnonb3yeTcs
BOAa, HO MOLLHOCTb, KOTOpas 3amnyckaeTcsl NapoBbIM ABUratenem, UCXoauT OT CXKUraHus yrms, a He OT
BOAbl.

OcHoBbl "CB0G0OAHOM SHEprum'™:

BCTyI'IJ'IeHI/Ie Anst HOBUYKA: AaBanTe npennonoXxumm, 4YTo Bbl HUKOrAa He chnblillanun o cBobogHom QHeprmn
paHbLle, N BaM XOTEJNTOCb Obl HaGpocaTb Ha6POCOK, YTO 3TO Takoe, No3ToMy [aBanTe Ha4YHEM C CaMoro
Ha4yana.

Y Hac cknagblBaeTca BreyatneHue, YTO NKOAM, KOTOpble XUMW OaBHbIM-4ABHO, ObINM He TakuMu
YMHbIMM, KaK Mbl - B KOHLE KOHLIOB, Y HAac ecTb TeNneBuaeHne, KOMNbITEPbl, MOBUIbHbIE TenedoHbl,
UrpoBbIe NPUCTaBKK, CamMorneThl... Ho, 1 3To BonbLLOEe «HO», NPUYMHA, MO KOTOPOW Y HUX He BbINo 3TUX
Belleil, COCTOUT B TOM, YTO HayKa He NMpoABMHYNacb AOCTaTOMHO Aaneko, 4YTobbl 3TV Bewy cTanu
BO3MOXHbIMW. JTO HE 03Hayaro, YTo fan, KOTopble XMW A0 Hac, GbiNv He TakMMK YMHBIMW, KaK Mbl.

Bbl, HaBepHoe, cnbiwanu o reometpun MNudparopa, KOTOPLIW XUIT COTHU NET Hasag, n aTa reomeTpus 4o
CUX NOP MCMONb3yeTCs B OTAANEHHbIX panoHax, YTobbl 3anoXnTb oyHAaMEHT ANS HOBbIX 30aHWUIA. Bhl,
HaBepHoe, crnbiwanu 06 Apxumene, KOTOpbI BbISCHWUIT, noveMy Bce nibiBeT. OH Xunn 6onee AByx TbicaY
net Hasag. tak, Kak 3T niogu cknagbiBaloTcs NPoTnB Tebs U MeHs? Bbinv nn oHW rmynble niogu?

OTO [O0BOMbHO BaXHbI MOMEHT, MOTOMY 4YTO OH [OEMOHCTPUPYET, 4YTO COBOKYMHOCTb Hay4HOW
MHOpMaLmMmM NO3BONSET MHOrOE, YTO paHbLUe CYMTANOCb HEBO3MOXHbBIM. OTOT 3PdEKT He OrpaHuyeH
Bekamu Hasaa. Bosbmute 1900 rog. Torga mon otel, 6bIm MONOAbIM, Tak YTO 3TO HE TaK [aBHO.
Mpowno ewe Tpu roga, npexae 4em OpBunn n Yunbyp Pant coBepwwnu CBOW nepBbi nonet
«Tshkenee Bosgyxa», nosatomy B 1900 rogy He Gbino camoneTtoB. He 6bino HW pagmMoOCTaHUWMIA, HMU,
6e3yCcnoBHO, TENEeBU3MOHHbIX CTaHUUN, U Bbl Obl He Hawnu TenedoH BHYTPU Aoma. EgMHCTBEHHbIMU
cepbesHbIMKN hopMamm nHopMauumn BbIN KHUMM 1 Nepuoanyeckne nsgaHusa unm ydebHole 3aBegeHus,
KOTOpble OnMuMpanncb Ha 3HaHuA yuuTenen. He ObINO HMKAKMX MaluH, U caMbli ObICTpbIN BUG



TpaHcnopTa AnAa cpeaHero 4yenoBeKka ObIn Ha CKa‘-IyUJ,eI7I Jowagn.

CerogHs TpygHO MOHATb, Kak BCE ObINO He Tak AaBHO, HO NOAONTM Onuxe KO BPEMEHWU W OrMSHYTbCA
Hasag BCEro Ha NATbAECAT NeT. 3atemM noau, 3aHMMaroLWwmnecs NccneqoBaHMaMM B HayYHbIX 0bnacTsx,
OOIMKHbI ObINM pa3paboTaTtb M co3gaTh CBOM COOCTBEHHbBIE MHCTPYMEHTLI, MpeXxae YemM OHW Korga-nmbo
HayanuM 9KCMEPUMEHTUPOBATb B BblIOpaHHbIX obnactax 3HaHuin. OHM  OblMM  U3rOTOBUTENAMMU
WHCTPYMEHTOB, CTeknogyBamu, Metannuctamum m T. [., A Takke HayyYHbiMM uccnegosatenamun. B
HacTosiLee BpeEMsi B NPOAaXe MMEIKTCA roTOBble U3MepuTenbHble Npubopbl BCeX BMAOB. Y Hac ecTb
KPEMHMEBbBIE MONYMNPOBOAHWNKMN, KOTOPbLIX Y HUX HE ObINo, MHTErpanbHble CXeMbl, KOMnbtoTepbl U T. . U

1. [O.

BaxHbIM MOMEHTOM 34ecb SBNsSieTcA TOT akT, 4TO [OOCTWXKEHWA B Hay4yHOM Teopuu caenanu
BO3MOXHbIM MHOIME BELLM, KOTOPblE BO BPEMEHA MOEIo 0T A CYMTaNmMCh AOBOMbHO HenenbimMu. OgHako
HaM HYXXHO nepecTaTb AyMaTb, Kak 6yaTo Mbl yXe 3HaeM BCE, YTO HYXXHO 3HaTb, U TO, YTO Mbl CYMTaAEM
«HEBO3MOXHbBIM!». MOXET Korga-Hubyab crnyuntbes. [103BONbLTE MHE MOMbLITATLCS NPOUNIIOCTPMPOBATL
3TO, OTMETUB JNUWb HECKONbKO Bellen, koTopble ewé B 1900 rogy oTmeTunim Obl Bac Kak
«cymacLueLero Kputmkar», Beln, Kotopble Mbl cHUTaeM camo coB0M pasyMerLUMCs CerogHs, notomy
YTO W TOMBKO NOTOMY, YTO Mbl TEMEPb 3HAKOMbI C HayKa 3a KaX4on U3 aTux BeLlen.

OnpepeneHHocTb B 1900 roay

Memannuyeckuli camosiem aecom 350 mMoHH He MoXxem
Jilemamb - ace amo 3Harom !!

BbI He Moasniu 661 cMompems Ko20-mo, kmo e 1500
KuromMempax om Bac — He 2oeopume 4qyuwi!



Hem! KoHe4HO, 8blI He MO)XXKeme 2080pUMb C KeEM-mMO, KMO
)Xueem e dpyaol cmpaHe, ecsiu 8bl He nocemume ux!

CambiUu 6bicmpsbilt crnnocob nymewecmeoeamsb - 3mo
CKavyyuwasi jowaosb.

MawuHa Huko20a He cMmoxxem nobedumb Yyesioeeka e
waxmamax - 6yob peanucmom!



CerogHsi Mbl 3HaeM, YTO 3TW BeLLM He MPOCTO BO3MOXHbI, HO Mbl MPUHMMAEM UX Kak AOIKHOe. Y Hac
€CTb MOOWNbHbLIA TenedoH B KapmaHe, U Mbl MOXEM Jlerko UChnonb3oBaTb €ro Ans obuweHus ¢
ApY3bsiIMY B ApYrMx CTpaHax npakTudecku B Niobon Touke mypa. bbino 6bl 04eHb CTpaHHO, ecnn Gbl Mbl
Gonblue He MOrMKY 3TOro Aenathb.

Y Kaxgoro U3 Hac eCTb TeNneBmnsop, U Mbl MOXEM CMOTPETb, CKaXXeM, TYPHUP No ronbdy, NpoXoasaLmia
Ha OpyroMm koHue cBeTa. Mbl Habniogaem B pexuMMme pearnbHOro BpeMEHW, BUAS pe3ynbraT Kakaooro
ydapa noyTu Tak Xe, Kak ronbduct genaet cam. [axe ecnu NpeanonoXuTb, YTO Takas Bellb
BO3MOXXHa, BO3MOXHO, BaC COXIMM Ha KOCTpe 3a KONAOBCTBO, HE Tak AaBHO, HO OTCYTCTBME TerneBm3opa
nokasasnochb Obl 45151 HAC OYEHb CTPAHHOW CUTYaUMEN CErogHs.

Ecnn 66l Mbl yBugenu 350-TOHHbIN MeTannuyecknin camoneT Boeing 747, nponeTteBWwUn MUMO, Mbl Obl
He nogymanu, 4YTo 3TO CTPaHHO, He FOBOPS YXe O TOM, YTO 3TO «HEBO3MOXHO». OTO 0OblYHOE,
cny4yanmHoe nyTellecTsme co ckopocTbto 500 Munb B Yac, CKOPOCTb, KOTopas cuntTanack 6bl haHTasmen,
Korga mow otel, 6bi1 MonoabiM. TOT (hakT, UTO camMOneT HACTOMbKO TAXENbIA, HAaCc He BOJHYET, Tak Kak
Mbl 3HaeM, YTO OH ByAeT neTatb, U AenaeTt 370 PerynsapHoO Kaxabln AeHb B rogy.

Mbl cuntaem camo cobon pasymMeroLwmMmMcst, KOMMbIOTEP, KOTOPLIN MOXET caenartb MUIMMOH BeLen 3a
ofHy cekyHay. CerogHsi Mbl NOTEPSNN NOHUMAaHWE TOrO, HACKOSTbKO BEIMK «MUMNSTMOH», U Mbl 3HAEM, YTO
OOnNbLWMHCTBO NIOAEN MOryT npourpatb B Laxmartbl, ecnv 6yayT vrpatb NpoOTMB KOMMbHOTEPA, OaXe
[eLleBoro WwaxmMaTHOro KomnboTepa.

UTO HaM HYXHO MOHSATb, TaK 3TO TO, YTO HALUM HbIHELWHWE Hay4yHble 3HAHWS danekn OT Toro, YTobbl
OblTb UCYepnbiBaAKOWUMKU, WU MNPEACTOUT elle O4YeHb MHOroe Mu3y4uTb, W 4YTO Bewu, KoTopble
COBPEMEHHbIN YEroBEK CEroaHsi CYMTAeT «HEBO3MOXHbIMWY, BMOMHE MOryT ObiTb MOBCEOHEBHbLIMU
NMOBCEAHEBHLIMM COBPEMEHHbIE BELM BCEro 3a HECKONbKO JieT. OTO He MOTOMY, YTO Mbl [Mynbl, a
NOTOMY, YTO HaLLE COBPEMEHHOWN HayKe eLle NPeacToUT NPONTU JONTUA NYThb.

Uenb storo Beb-canta (http://www.free-energy-info.tuks.nl) - 06bACHUTL HEKOTOpbIE BELLM, KOTOpbIE
COBpeMeHHasi Hayka He npenogaeT B HacTosiwee BpeMsi. B ngeane Ham Hy)XHO yCTPOMCTBO, KOTOpoe
Oyget nuTaTb Hawmu goma u aBToMobunm 6e3 HeobxoanmMocTu cxuraTe Tonnmeo nboro poaga. MNpexae
4Yyem Bbl NMoMMETE, YTO 3TO Kakas-TO HOBas M OuKas uaesi, noxanymcra, NMOMHUTE, YTO BETPSIHbIE
MenbHULbI YK€ OYeHb JABHO NepekadnBaloT BoAy, M3MeNnbvaloT 3epHO, NOAHMMAIOT TsKerble rpy3bl U
BblpabaTbIBalOT aNEKTPoaHepruio. BoasaHble Koneca BbINOMHANN aHaNoOrmM4yHyto paboTy B TeYEHME OYEHb
AONroro BPEMEHN, N HA OOQHO U3 3TUX YCTPOWCTB HE CXMraeT TOMMmBO.

OHeprus, Kotopasi MMTaeT BETPsiHble MeNbHULbI U BOASIHbIE Koneca, NpuxoauT K Ham Yepe3 CorHue,
KOTOpOe HarpeBaeT BO34yX M BOAy, Bbi3blBasi BeTep W AOXAb, MUTasi HalM YCTPOWCTBA. OHeprus
NOCTyNaeT U3 Hallel MeCTHOW cpefbl, HUYEro He CTOUT HaMm K ByaeT nocTynaTb HE3aBMCUMMO OT TOro,
Oyaem Mbl ee UCMONb30BaTh UK HET.

BonbWNHCTBO (poTorpachuii BETpOreHepaTopoB N BOASHLIX KOMEC, KOTopble Bbl yBUAMUTE, NOKa3biBalOT
YCTPONCTBA, AJ19 YCTAaHOBKM KOTOpPbIX noTpeboBanocb Obl MHOro AeHer. HasBaHuMe 3TOM 3NeKTPOHHON
KHUMM - «[MpakTudeckoe pyKoBOACTBO NO YCTPOMCTBAM CBOOOLHOM SHEPTMM», @ CMIOBO «MPaKTUYECKUN»
npegHasHadeHo onsi 0603HavYeHns TOro, YTo GOMbLUMHCTBO M3 CKa3aHHOro - 3TO BELYW, KOTOpble Bbl,
NIMYHO Yy BacC, umMeeTe pasyMHbIN LaHC NOCTpouTb Ansd cebs, ecnu Bbl pewnTe caenatb 310. Tem He
MeHee, XOoTa B rmaee 14 cogepaTcs MHCTPYKUUKM MO cOo3fgaHuio COBCTBEHHOro BeTporeHepartopa C
HyNns, nepekadvBaHunio BoAabl B ropy 6e3 Mcnonb3oBaHWst TOMMAMBA M UCNOMb30BaHUIO 3HEPTMM BOJHbI
npu HU3KMX 3aTpaTax, 3TO 3aBUCUT OT MNOrogHbIX ycnosui. [MO3TOMY OCHOBHOWM TEMOW SBNSIETCA
cnegytouliee MoKoneHne KOMMepYeCcKUX YCTPOWCTB, YCTPOMCTB, KOTOPbIM He TpebyeTcs TonnvMeo Ans
PYHKUMOHUPOBAHNSA U NUTAHMA HalMX LOOMOB M TPAHCMOPTHbIX CPEACTB, YCTPOWCTB, KOTOpble
paboTaloT He3aBMCMMO OT MOroAHbIX YCITOBUNA.

Bo3MOXHO, 4 OOMKEeH OTMETUTb B 3TOW TOYKE, YTO KOMMep4YeCKOMY BHeOpPEeHUIo 3TOW HOBOW BOJHbI
BbICOKOTEXHOJTOTMYHbIX yCTpOVICTB aAKTUBHO MPOTUBOCTOAT JOOU, KOTOPbIE MOTEPAKOT OYEHb GonbLuomn



NOTOK J0OX04a, Korda 3T0 B KOHEYHOM UTOre npou3onaeT, Kak 9To HaBepHsika npousonaet. Hanpumep,
Shell BP, koTopas aBnsieTcs TUNMYHOM HedTAHOM KOoMnaHuen, nony4vaeT okorio 3 000 000 monnapos
CWA B vyac, Kaxgbll 4Yac Kakgoro AHA B rody, M CYLUECTBYIOT OECATKUM HedTAHbIX KOMMaHWMN.
MpaBuTeNbCTBO Aenaet gaxe bonblie, Yem 31O, U3-3a Toro, 4To 85% npogakHOW LeHbl Ha HedTb B
BenvkobputaHmm cOCTaBnSOT NPaBUTENbCTBEHHbIM Hanor. HesaBncMMO OT TOro, YTO OHWU roBOPAT (U
OHM 06a NbAT roBOpPUTL «3€ereHbINY, YTOObI 3aBoeBaTb NOMYNAPHOCTL), HU OOUH U3 HUX He ByaeT Hu
Ha MuWr, nogymaTb O paspelleHuMM BHeapeHusa 6e3macnsHbiX CUIOBbIX YCTPOWCTB, M Yy HUX €eCTb
PUHAHCOBbIE BO3MOXHOCTM NPOTUBOCTOSATL 9TON HOBOW TEXHOMOMMN Ha BCEX BO3MOXHbIX YPOBHSAX.

Hanpumep, Heckonbko netr Hasag Cal-Tech B CLUA noTpatmna MWNMMOHLI, AOKasbiBas, 4TO
ncnonb3oBaHne Ha 60OpTy TOMMAMBHBLIX PUAOPMEPOB M1 TPaHCMOPTHLIX CPeacTB AacT HaM BCEM
NyYLLYy0 9KOHOMUIO Tonnuea 1 Gonee YncTein Bo3ayx. OHM NpoBenu OONrocpodHOe TeCTUpPOBaHME Ha
aBTobycax ¥ aBTOMOOMNsX, 4TOObl NpenocTaBuTb AokasatenbctBa. OHM 06bEeaUHWNCH C OYEHb
KPYMNHbIM NOCTaBLLMKOM aBTo3andacten ApeuHoMm Meputopom, 4ToObl BHEQPUTL 3TW HOBbIE YCTPOMUCTBA
B cepurHble aBTomobunu. 3atem «One Equity Partners» Bbikynunu nogpasgeneHve ApBuHa
MepuTopa, KOTOpOe BbIMOMHUNO BCKO NOCNEAHO paboTy, YTOObl BHEAPUTL TONNMBHbLIE pedhopmMaTopbl
BO BCe HoBble aBTOMOOMNKN. OHM co3ganu Hoeyo komnaHuio, EMCON Technologies, n aTa koMmnaHus
ucknouuna pedopmartop TONMMBa U3 CBOEN NMHENKM NPOLYKTOB HE MOTOMY, YTO OH He paboTtan, a
NOTOMY, YTO OH paboTarn. 3To He «Teopus 3aroBopar, a NnybnuyHasa nybnvkauus.

Heckonbko net Hasag CtaHnu Menep, o4eHb TanaHTNUBbLIA YenoBeK, XUBYLWNA B AMepuke, Hallen
O4yeHb 9HeproaddekTMBHbIN cnocob pas3butb Body Ha cmecb rasoobpasHoro Bogopoda M
razoobpasHoro kucnopoga. OH nowlen gasblle 1 o6HapyXun, 4To ABuraTernb TPAHCNOPTHOrO cpeacTea
MOXeT paboTaTb Ha O0BOMbHO HebonbwomM KonudectBe 3Ttoro rasa "HHO", ecnn oH cmewaH ¢
BO3QYXOM, KanfisMy BOAbl M 4acCTbiO BbIXJSIONHOMO rasa, Bbixoaswero u3 asuratens. OH nonyuun
bUHaAHCMpOBaHMe, 4TOOblI MO3BONMUTL €My HadaTb MPOM3BOACTBO KOMMSIEKTOB M5 MOLEPHM3ALMM,
KOTopble No3Bonunun 6bl Ntobomy aBTOMOOUNIO €34MTb Ha BOAE B OAMHOYKY M BOOOLLE HE MCMONb30BaTb
nckonaemoe TOMnnu1Beo.

Bbl moxeTe cebe npeactaBuTb, HACKOMbKO 3TO ObiNO Gbl MONYMNSIPHO Yy HEMTSHbIX KOMMAHUA U
npaeButenbcTBa. Cpa3sy nocre nonyyeHusi uHaHcupoBaHuss CTaH en ey B pecTopaHe, Korga OH
BCKOuYMn, ckasan: «5 6bin oTpasneH!», Bpocunca Ha napkoBKy M ckoH4yancs Ha mecte. Ecnm CTaH
owmbancs M ymep OT «ECTECTBEHHbIX MPUYMH», TO 3TO ObINO yauBUTENbHO YyaobOHoe Bpemsi Ans
He(TAHbIX KOMMaHWA W npaBUTENbCTBA, W €ro KOMMMEeKTbl ANs MOAepHM3auuu HUKorda He
NPOV3BOANIUC.

HecmoTtpsa Ha TO, 4tOo CTaH ocTtaBun nocne cebs MHOXECTBO MaTEHTOB MO 3TOMY BOMPOCy, 4O
HeJaBHEro BpPEMEHW HUKOMY He YyaaBanoCb BOCMNPOU3BECTU €ro 3MNeKTponmusep C OYeHb HU3KUM
3HepronoTpebnennem, Toraa [ene JloyToH B Yanbce OOCTUr nogBura, M MHOrME IoguM C Tex Mnop
NnoBTOpPUNM ero, cregyd WHCTpykumsim [eriBa. Ewe TpyaHee 3actaBuTb gsuratenb paboTtatb Ha
nckonaemom Tonnmee, Kak 3To genan CT3H, HO HeA4aBHO Tpu YernoBeka B Benukobputanum gobmnunch
3TOro, YCTaHOBMB CTaHOAPTHbLIN 3MNEKTPUYECKUIA reHepaTop ¢ OeH3MHOBLIM ABuratenem, paboTaroLmi
Ha BOAE B Ka4yeCcTBe eANHCTBEHHOro Tonnmea. VIHTEpecHo, YTo 3TO He TO, YEero OHWM XOTAT AOCTUYb, TaK
Kak y HMX ecTb gpyrne obnactu, kotopble uM Bonblue HpaBaTcsa. CrneqoBaTenbHO, OHU He BO3paxaroT
NpoTMB 0OMeHa NpakTUYeCcKon MHopMaLIME O TOM, YTO OHU caenanu.

B kpaTKOM M3MOXEHUN OHU B3ANW CTaHOApPTHbIA reHepaTop MOLLHOCTbI 5,5 kunosaTTa U 3agepxanu
CYHXPOHU3aUMI0 UCKPbI, MOOABUMN «HEHYXXHYIO» UCKPY W noganu B ABuratefb CMecb Bo3gyxa, Kanenb
BoAbl U HebonbLworo konuyecTtea rasza HHO (KOTopbIi OHU N3MEPUNK NpU NOTOKE). CKOPOCTb BCEro TpU
nutpa B MUHYTY). OHM npoTecTMpoBanu reHepaTop Ha 4eTblpe KuroBaTTa aneKkTPUYecKoro
obopyaoBaHusa, 4Tobbl NOATBEPAMTbL, YTO OH XOPOLIO paboTan nog Harpy3kow, a 3aTtem nepeLunu K
Sonee mMolHOMY ABuraTento. ATo obLLM CTUIMb reHepaTopa, KOTOpbIA OHW MCMNOMb30Banu:



M cxema nx pabotbl 6e3 6eH3nHa nokasaHa 34ech B 00LLMX YepTax, noapobHoe onvcaHne NpuBedeHo B
rmaee 10, B TOM uucrne O TOM, Kak cAenatb CBOM COOCTBEHHLIN BbICOKOMPOU3BOAUTENbHbIN
anekTponuaep:

Mepexniovatent
Hanopa lMasa
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f BeiknwyaTtens
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BO3OYX
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TpaguumnoHHas Hayka roBOPWUT, YTO OHa MOXET MaTemaTuyeckum [okasaTb, 4YTO 9TO caenaTtb
COBEpPLUEHHO HEBO3MOXHO. TeM He MeHee, pacyeTbl B 3HAYUTENbHON CTENeHN OWMBOYHbI, MOCKOMbKY
OHM HEe OCHOBaHbl Ha TOM, YTO Ha camMOM Jefne MpPOoMCXOOMUT, U, 4YTO eLlE XyXe, UCXOOHble
NpeanonoXeHns NpocTo owmnbo4Hbl. [laxe ecnu Mbl He 3Hanu o6 aTMx pacdeTax, Toro akra, YTo 3TO
ObINO caenaHo, BMOMHe AOCTaTOYHO, YTOObl MOKa3aTh, YTO TEKyLlas MHXEeHepHas Teopus yctapena u
Hy>XgaeTcs B OOHOBMEHMWM.



MonyTHO MOXHO 3aMeTWUTb, YTO M30NMPOBAHHAs, NMOYTM CaMOAOCTaTovHasi KOMMyHa B ABCTpanuu
obecneymBaeT CBOM 3MeKTpUYeckme HyXabl, UCNONb3ysi 0ObIYHbIE 3MEKTPUYECKME reHepaTopbl Ha Boae
B Ka4eCcTBe e4MHCTBEHHOrO (04€BMOHOrO) TONNMBa B TEYEHNE MHOTUX feT.

OpoHako paBanTe Tenepb pPacCMOTPUM YCTPOWCTBO, cosdaHHoe [bxoHom beauHu, ewe ogHUM
TanaHTNMBbIM YernioBekom B AMepuke. OH nocTpoun asuraternb ¢ 6atapeiHbiM NMUTAaHNEM C MaXOBUKOM
Ha Bany asuraTtensi. 3To, KOHEYHO, He MOXOXe Ha NnopasuTernbHble BeLn, HO Npobrnema B TOM, YTO 3TOT
MoTOp paboTan B ero mactepckon 6onee Tpex NeT, COXpPaHsisi MOMTHOCTLIO 3apsKEHHbIA aKKyMynaTop B
TEeYeHMe 3TOro BpeMeHMU - Tenepb 3To NnopasuTenbHo. Ero ycTponcTBO BbIrMSAMT BOT Tak:

MarHuTel Katywuu cGopa
MaxoBuK /meprﬂﬂ
Nocwinaetca BaTtapee
MoceinaeTch MoTopy
-h
BrinpamnTens

UTo oTnnyaeT 3Ty cxemy OT CTaHOapTHOM YCTaHOBKW, TaK 3TO TO, YTO anekTpoasuratenb ¢ MMTaHueM oT
OaTapen He MOOKIOMEH HEMOCPEACTBEHHO K GaTtapee, a BMECTO 3TOro nuUTaeTcsi GbICTPON cepuen
UMMYfbCOB MOCTOSIHHOIO ToKa. OTO MMmeeT fBa addekta. Bo-nepsbix, 3TOT MeTog ynpasneHusi
aBuratenemM oYeHb 3MPEKTUBEH C SNEKTPUYECKOM TOYKM 3PEeHusi, a BO-BTOPbIX, KOrga MaxoBUK
NPUBOANTCA B OEWCTBME C MOMOLLLI CEPUM UMMYNbCOB, OH MOJTyYyaeT AOMOSHUTENbHYI 3HEPTN0 U3
nokanbHOW cpeabl.

Ewe ogHa HeoOblYHasi OCOOGEHHOCTb 3akryaeTcsl B TOM, YTO Ban gBuratens BpawaeT AWCK C
YCTaHOBMEHHbIMWU Ha HEM MOCTOSHHbIMU MarHuTammn. OHWM NPOXOA4AT MO cornacoBaHHOMY Habopy
KaTyllek, NpUKpenneHHbIX K cTauMoHapHoW nnate, obpasys OOblYHbIA 3MEeKTPUYECKUn reHepaTop, U
nonyvyeHHas B pesynsraTte arekTpuyeckass MOLLHOCTb npeobpasyeTcs B MOCTOSHHLIN TOK M nogaeTcs
obpaTHo K NnpuBogHOM BaTapee, 3apsikasi ee 1 Noaaep)KMBasi €€ HanpsXKeHne.

CtaHgapTHaga Teopus rnacuT, YTo nogobHas cuctema gormkHa obiTb MmeHee Yem Ha 100% adbdekTrBHA,
NnoToMy 4TO ABuUratefnb NOCTOAHHOrO Toka addpekTnBeH mMeHee yem Ha 100% (BepHo), a Gatapes
abdekTBHaA TOnbko Ha 50% (npasga). Takum ob6pasom, BbIBOA, 3aKNOYaeTcs B TOM, YTO CUCTEMA He
MoxeT pabortatb (NoxHO). OBbl4HAA Hayka He MOHUMAET, YTO MMMYMbCHbLIA MaxoBWK MNoTpebnser
OOMNONMHUTENbHYI0 SHEPTUI0 N3 MECTHOW cpeabl, MoKa3sbiBasi, YTO Teopusa 0ObI4HOM Haykn HeadekBaTHa U
ycTapena u Hy>xgaetcs B 0OGHOBMEHNN, B KOHLIE KOHLIOB, 3TO He «3aKpbiTad cuctemay.

AmepukaHel, Mo nmeHn [hkum YOTCOH co3gan ropasgo Oonbluyto Bepcuio cucTtembl [KoHa, Bepcus
KoTopou Bbina annHon B 6 MmeTpoB. Bepcus [xknma He Tonbko paboTaeT cama, HO 1 BbipabaTbiBaeT 12
KMNOBATT M3ObITOYHOW 3NEKTPOIHEPTrUK. DTN OONONHUTENbHbIE 12 KMMOBATT MOLHOCTU AOMKHbI ObITh
3HaYNTENbHbIM 3aTpyOHEHMEM ONsl TPAAULMOHHOW HAyKu, M MO3TOMY OHWM NMOO MPOUrHOPUPYIOT €€,
nmbo oTpuuarT, 4YTO OHa Korga-nMbo cyllecTBoBana, HECMOTpss Ha To, 4To 3T0  6bino
NPOAEMOHCTPUPOBAHO Ha OTKPLITOM CEMUHApE.



PaboTtas coBeplUeHHO HE3aBUCMMO, aBCcTpanueL, No nmeHn Yac Kamndenn obHapyxun ToT xe addekT.
OH oBHapyxun, 4to ecnu Gbl OH MCNONb30Ban ABUraTernlb NEPEMEHHOr0 TOKa, MOAKITOYEHHbIA K CETH,
ANA NpuBoAa MaxoBMKa, KOTOPbIM, B CBOK ovepeb, NpuBoOAUN B AeNcTBue 0OblYHbIM reHepaTop, TO
MOXHO 6bINo  6bl NonNyunTb OGOMblUYD BbIXOOQHYKD MOLWHOCTb rFeHepartopa, YeM KOnM4ecTBO,

HeobxoaMMoe Ans npusoaa ABuUratens.

Yac ncnonb3osan cBoil MOTOP Afs NpuBoAa psiaa BanoB, HA OOAHOM M3 KOTOPbIX YCTaHOBMEH TsHKenbii
MaxoBWK, Hanpumep, Tak:

MocnegHwit Ban ynpaensieT CTaHAAPTHbIM 3MEKTPUYECKMM reHepaTtopoM, U Yac obHapyxun, 4To OH
MOXeT nuTaTb arekTpuyeckoe o0OopyaoBaHME OT 3TOro reHepartopa, 9NeKkTpUYeckoe ceTeBoe
obopynoBaHue, KoTopoe TpebyeT Oonbliero TOka, YeM €ro MOTop C NpuMBOAOM OT  CETWU.

3atem Yac npoaBuHynca Ha ogHy CTyneHb danblue, M Korda cuctema 3apaboTtana Ha MorHoMm
CKOPOCTW, OH MEePEKIoYMIT CBOWN CETEBOW ABUraTeNnb CO CTEHHOW PO3ETKM Ha COBCTBEHHbIV reHepaTop.



Cucrtema npopgormkana paboTatb, npuBoas cebss B OencTBMe M MpUBOAA B AEWCTBUE [Apyroe
obopyanoBaHue.

TpaD,VILI,VIOHHaFI HayKa roBopuTt, 4YTO 3TO HEBO3MOXHO, 4YTO MPOCTO NOKa3blBaeT, YTO TpaaMUMOHHasA

Hayka ycTapena W Hyxgaetcss B OOHOBNeHuM, 4tobbl OXBaTUTb TakKMe CUCTEMbI, Kak 3Ta, rae
N30bITOYHAs 3Heprusi NocTynaeT M3 nokanbHOWN cpeabl.

Bot cxema Toro, kak HacTpoeHa cuctema Yaca Kamnb6enna:

Bbixog MNeHepaTopa
::HI_EIEI peus Ha MepemeHHoM Toke
HHoM Toke o
Harpyska
—|—0
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1573 Ofm

Qlm - ODopoTOB B MUHYTY

786.5 Ofm

MNeToyHHE NMTaHWA NepeknoYéH // Bxog 750 BatT u3
KOrfja MOTOp AOCTUraeT NONHON Posetkn
CKOpOCTH

xenmc Xapau pasmectun B IHTepHeTe BUAEO, AEMOHCTpUpYOLWee Bapuaumio 3Toro npuHuyuna B ero
Crniy4yae MaxoBUK OYeHb NErkMm u MMeeT NpoCcTble NonacTu, NpUKpenneHHble K oboay koneca:



3ateM OH HanpaBnseT MOLLHYK CTPYyl BOAbl U3 MOLLHOrO BOASHOIMO Hacoca MpsMO Ha fonacTtw,
Bpallas Koneco C MnomoLbio ObICTpoM cepum MMNynbcoB. Ban, Ha KOTOPOM YCTaHOBMEHO KOMeco,
npuBOAMT B [OENCTBME CTaHOAPTHbIA JNEKTPUYECKUA TeHepaTop, KOTOPbIN 3aXuraeT OOblYHYH
namnouky:

[anee cnegyeT AOeNCTBUTENbHO WHTEPECHasi 4YacTb, NMOTOMY YTO OH OTKIOYaET JNeKTponuTaHue
BOASIHOrO Hacoca M MNepekrniyaeT ero Ha reHepaTtop, KOTOpbI MPUBOAMT B OBWMXKEHME Koneco. B
pe3ynbTaTe HacoC cam BKIOYaeTcsi M BblpabaTbiBaeT U3ObITOYHOE 3MeKTPUYECTBO, KOTOPOE MOXHO
ncnonb30BaTh ANs NMMTaHUs OPYroro anekTpoobopyaoBaHus. PacnonoxeHue TakoBo:

—
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FrEEHEPATOP

Ewe pas, TpaguunoHHaa Hayka roBopuT, YTO 9TO HEBO3MOXHO, YTO, B CBOI o4epenb, AEMOHCTPUPYET,
YTO TPaAOULUMOHHAsi Hayka ycTapena n AormkHa ObiTb paclumpeHa, 4Tobbl BKMOYMTL 3TN Habnogaemblie
dakTbI.

MocTosiHHbIE MarHUTLI 06ecneyrBaloT HEMPEPbLIBHYIO MOLLHOCTL. OTO MOTOMY, YTO Morca MarHuTa
obpasylT aunonb, pasbanaHcupysi HyneBoe 3SHepreTudeckoe nofie BONM3M MarHuta U Bbi3biBas
HernpepbIBHbINA NOTOK 3HEPrMK, KOTOPbIA Mbl HA3blBAEM «JIMHUSIMU MArHUTHOW CUIbI». OTO AOMKHO ObITb
OYEBUIHO, TaK Kak MarHUT MOXET BblAEepXMBaTb COOGCTBEHHLIA BEC Ha BepTUKaNbHOW MOBEPXHOCTM
xonoguneHvka gonrue rogbl. TpaaMUMOHHBIE HayKu FOBOPSAT, YTO MOCTOSIHHbIE MarHWUTbl He MOryT ObiTb
MCMOMb30BaHbl B Ka4eCcTBe UCTOYHMKA dHeprun. OgHako peanbHOCTb TakoBa, YTO TPaAMLUMOHHAaNA Hayka
NPOCTO He 3HAEeT MEeTOAOB, HEOBXOAMMbIX AN U3BNEYEHUS 3TON cumbl. JIMHUM MarHUTHOrO OBTeKkaHus
BOKPYT Nt0GOro MarHuTa CUMMETPUYHbI, U A5 TOro, YTOObl MarHUT co3aaBarn NornesHylo HarnpasneHHYH
cuny, HeoGXoAUMO PacnoNOXUTb MarHUTbl TAaKUM 06pa3oM, YTOObl UX 0GbeAMHEHHOE MarHUTHoe none
Gonble He ObINo CMMMETPUYHBLIM. [lenaTb 3TO Henerko, HoO eCTb MHOMO arbTepHaTUBHbLIX METOAOB.
MarHuTbl NPUTArMBAKOTCS K XXeneay, U 3TOT NPUHLUMN, Hapsdy C HECKOMbKUMWU APYTMMU MeToaamu, Obin



yCMeLWHO MUCMnonb3oBaH HoBosenaHauem Pobeptom Agamcom, KOTOpbIM co3gan ABuraTenb, KOTOPbIN,
Kak npaBuno, umeeT addektnBHocTb He MeHee 800%. 3TO, KOHEYHO, HEBO3MOXHO COINTacHO
TpaguunoHHon Hayke. PobepTy ckasanu, 4To ecnv OH nogenutcs uHdopmaumen, ero ybbroT. OH
peLuunn, 4To B BO3pacTe ceMumaecaty net ObiTb yOUTbIM - HE rmaBHOE, MO3TOMY OH onybnunkoBan Bce
noapobHoCTL.

CoBpeMeHHble aBuratenu, NnpuBoauMble B OEWCTBUE INEKTPUYECTBOM, Bceraa MeHee yeM Ha 100%
3(p(PEeKTMBHbI, TaK KakKk OHW HaMEPEHHO HaMoOTaHbl CUMMETPMYHO, 4TOObI caenatb  MX
HeadppekTnBHBbIMK. [Buratens Apgamca BbIMSAUT Kak  ABuratenb, MNpuBoAUMBIA B OeWCTBUE
ANEKTPUYECKMMU UMMyNbCaMK, HO 3TO He Tak. MOLWHOCTb ABuratenst MUCXoguT OT MNOCTOSIHHbIX
MarHWTOB, YCTaHOBMEHHbIX Ha pOTOpe, a He OT 3MEeKTPUYEeCKOro WUMMynbca, MPUMOXKEHHOrO K
SMNeKTpoMarHuTam, MpPUKPENSEHHbIM K cTatopy. MarHmtel nNputArMBaroTcs K MeTaniMyeckum
CepAeYHuKaM CTauMOHapHbIX 3SMEKTPOMarHMToB. OTO obecrneuymBaeT OBWXKYLLYIO Cuny ABuratens.
3areM anekTpomMarHUTbl  NOMy4yalT MuMTaHWe, [JOocTaToyHoe Ana  NpeodorneHuss  obpaTHoro
COMPOTMBIIEHNS MAarHUTOB, KOr4a OHM TOJTbKO YTO NMPOLUMN CEPAEYHUNKN SNEKTPOMArH1TOB.

Cucrtema paboTaert Tak:

CHHXpOoHBZaUMA

O e n

1. MarHuTbl NPUTATMBAIOTCA K XKENe3HbIM CepAeYHNKaM areKTpoMarHMToB, Bpallias NnpuMBoOaHONM Ban U
npvBoas B AeNCTBUE ABUraTerb.

2. D,BI/I)KyIJ.l,I/leCFI MarH1UTbl reHEpPUPYOT ANEKTPUHECKYO SHEPTUIO B obmoTkax ANeKTpoMardHmTtoB, 1 3T1a
3HEeprua Ncnonb3dyeTcd And 3apAankum aKKyMyﬂﬂTOpHOVI 6aTape|/|.

3. Korga nocTosiHHbIE MarHUTbl 4OCTUIal0T SMEKTPOMAarHUTOB, HEOONMBLLIOE KONMYECTBO SNEKTPOSHEPTUA
nogaeTtcst Ha OOMOTKM 3MEKTPOMarH1ToB, YTobbl NpeoaoneThb Ntoboe obpaTHoe NPUTSXKEHNE,
NPenATCTBYHOLLEE BPaLLEHNIO NPMBOAHOIO Bana.

4. Korga ata aHeprus, nogaBaemMas Ha 3nekTpoMarHuThbl, oTKYaeTcs, umnynsc obpatHon 30C
3axBaTbIBAETCA M MCMONb3YeTCA ANA 3apsakm akkymynsTopHon 6atapew.

5. XoT4 370 He NOKa3aHO Ha AMarpaMme Bbllle, 0ObIMHO BOKPYT pOTOpa YCTAaHOBIEHbI LOMNONTHUTENbHLIE
N3MEpPUTENbHbIE KaTYLUKKN, U €CIlN OHWN KPaTKOBPEMEHHO NOAKIHOYEHLI B HYXXHbIA MOMEHT, OHU
reHepupyoT AOMNOMHUTENBHBIA TOK, @ KOrda OHWU OTKOYEHbI, UX pesynbTupylolee obpaTHoe
MarHMTHoe nosne Takke ycunmeaeT PoTop Ha CBOEM MyTU, U 3TO MOXET MOBbICUTb KO3 PULINEHT
nponssogutensHocTn 6onee 1000. OgHa pennukauus, Cnonb3yowas 3Ty TEXHUKY, UMeeT
ANEKTPUYECKYIO BXOOHYIO MOLLUHOCTb 27 BT 1 BbIXO4HY0 MOLHOCTE 32 KBT.

Mpu pabote Takum crnocoGom paABuraTenbs Agamca MMEEeT BbIXOAHYK MOLWHOCTb, 3HAYUTENbHO
npeBbIlLaoLULyl0 NoTpebrnsemMmyo MOLWHOCTb, Heobxoaumyko Ans ero paboTbl. [u3aiiH BBOAMT B
3abnyxgeHne TPaAMUMOHHYK HayKy, MOTOMY 4YTO TpaguUMOHHAs Hayka OTKasbiBaeTcsl MNPUHATb
KOHLEMNUMIO NMOTOKa 3HEepruM B ABUraTeNb M3 fOKanbHOW cpedbl. ATO Tem Goree CTpaHHO, YYUTbiBas,



YTO BETPSIHblE MeNbHULbI, BOASIHblE Koreca, MOPO3NEKTPUYECKNE CXEMbl, COMHEYHble NaHenwu,
BOJIHOBbIE CUCTEMbI, CUCTEMbl MPWUIMBHOW 3HEPrMM WU reoTepMaribHble 3SHepreTuyeckne CUCTEMbI
MPUHATBI U CYMTAIOTCH COBEPLLUEHHO HOPManbHbIMW, HECMOTPS Ha TO, YTO BCE OHW paboTalT Ha
3Hepruy, nocTtynawllen M3 MecTHoW cpedbl. TpyaHo u3bexaTb BblBOAAa O TOM, YTO KOPbICTHblE
NHTepecbl ycepaHo paboTatoT, YTobbl He AaTb TPaAULUMOHHOW Hayke NPUHSATL TOT ¢akT, YTo ceBoboaHas
3HEprust OKpyXaeT Hac U 34ech YTo Obl ObITb COGpaHHON. BO3MOXHO, 3TO TOT Crny4ai, Korga OHM XOTST,
4TOObI Mbl MpPOAOKANM NNaTUTb 3a TOMMMBO, YTODObLI CXUraTb, YTODOLI «MPOU3BOAMTLY IHEPru Ans
NMUTaHUS HaLIMX JOMOB M TPaHCMOPTHbLIX CPeacTB.

POTOP

—— CTATOP

b
KATYIWKA BLIKNHOYEHHA

Ewe oguH npuvmep Mcnonb3oBaHUS CUMbl MarHUTa B KOHCTPYKUMM MOLLHOro Asuratenst - Yapnb3
®nrHHa. OH Mcrnonb3yeT aHanornMyHbln MeTon 3NEeKTPUYECKOro 3KpaHUPOBaHUS ANS NpeaoTBpalleHns
MarHMTHOro COMpPOTUBIEHUS], NPENSTCTBYIOLLErO BpalleHUo NPUBOAHOro Bana. BMecTo ncnonb3oBaHus
anekTpoMarHuToB, Yapnb3 Mcrnonb3yeT MOCTOsIHHbIE MarHUTbl Kak Ha poTope, Tak M Ha cTatope, U
MAOCKYI0 KaTyLUKy NPOBOAA ANsi CO3A4aHMs nonein 6riokMpoBKu:

Korga B KaTyllke HEeT TOKa, MpoTeKalLwlero Yepes He€, oHa He co3daeT MarHUTHOro rMonsd, a HXXHbIN
NnoncC MarHuTa poTopa OAWHAKOBO NPUTArMBaEeTCA BNEpPed W Ha3ag CeBEpPHbIM MOMOCOM MarHuTa
ctatopa. Ecnu ecTb fBe KaTyLIKW, Kak NOKa3aHo HUXE, U O4Ha U3 HUX 3anuTaHa, a gpyras He 3anutaHa,
obpaTHas Tdra OTMEHSIETCS, a NpsAMas Tara 3acTaBrnsieT poTop ABMratbCs Bnepén;:
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BKNKOYEHHO BbIKNMKDYEHHO

TpagnumoHHas Hayka BbICTPO ocMaTpuBaeT 3Ty cxemy u 3asenseT, uto Kl gsuratensa gomkeH ObiTb
meHee 100% un3-3a OOMbLIOrO 3NEKTPMYECKOro umnyrnbca, HeobxogumMoro Ans BpalleHus Bana. 370
NPOCTO AEMOHCTPUPYET NOMHOE OTCYTCTBME MOHMMAHWUA TOro, Kak paboTtaeT gBuratenb. He cywecTtsyeT
«BOmbLIOro  3MEKTPUYECKOro WUmMNynbca», MNOTOMY 4YTO [ABuraTenb He NpPUMBOAUTCS B LEWCTBUE
ANEKTPUYECKMMU UMMYyMNbCamMM, HO BMECTO 3TOr0 OH YMpaBfseTcs NpUTSXKEeHMeM MHOoXecTBa nap
MarHuMTOB, N TOJNTbKO OYEHb ManeHbKUIA SMEKTPUYECKUIA UMMYTIbC MPUMEHSETCS AN OTMEHbl 06paTHOro
COMPOTMBIIEHUSA NPU ABWXEHUN MarHMToB. npowsnoe. YTobbl MOMECTUTb 3TO B KOHTEKCT, MOLLHbIN
nNpoTOTMN ABUratens, co3gaHHbln Yapno3om, pabotan npu 20000 06 / MyH, a NUTaHWe ANS KaTylek
obecneunBanocb O0ObIMHOM 9-BONBLTOBOM Gatapeen C  «CyXUMW 3NIEMEHTaMWUy, COBEPLUEHHO
HecrnocobHOM K Nogaye CUNbHbIX TOKOB.

[Buratenb nerko cagenatb Oonee MOLLHbIM, ncnomnb3yd MarHut crtatopa C obeunx CTOPOH MarHumta
poTopa, Kak NoKa3aHo 3eCb:

[euratenb nerko caenatb Gonee MOLLHbIM, ncnonb3yda MarHut crtatopa C obenx CTOPOH MarHumta
poTOpa, KaK Nnoka3aHo 30€eCb.



BKNKOYEHHO BbIKNKOYEHHO
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BKNKOYEHHO BbIKNKOYEHHO

He CyLieCTBYyeT pealsibHOro orpaHn4eHna MOLWHOCTU 3TOro ABUratend, Tak Kak CIon 3a CNoeM MarHMToB
MOXET ObITb yCTaHOBJ1EH Ha OOHOM NMPMBOAHOM Barlly, Kak NoKa3aHO 34ecCb:

Ban npueoga v HACTPOMKKN _“.jl

L Cekumnsal

— Cexunal

— Cekuwna Npueopa

— Cekuwna Npueopna

L i = Cekuna HacTpoMkun

AnekTpuyeckne WUMMyNbCbl K KaTyllkaM 9KpaHWpPOBaHUS MOTYT CUHXPOHMU3NPOBATbLCS CBETOM OT
CBETOM3MyYaloLLMX AMOA0B, YCTAaHOBMEHHBIX B CEKLMWN rasopacnpeneneHnsi, CkBo3b OTBEPCTUSA B AUCKE
rasopacnpegeneHusi, NpUKpenrieHHoM K npuBoAHOMY Bany Aasuratensi. CBeT, nagawolwmin Ha
CBETO3aBMCMMbIE PE3NCTOPbLI Ha APYrol CTOpoHe Aucka, obecneyvBaeT NepeknioyeHne ans nutaHus
KaTyLUKK.



AHTeHHble cuctembl. Mol OKpPYX€eHbl TakKMM KONMM4eCTBOM J3Heprmm, 41O NpoCtad aHTeHHa W«
3asemMiieHne MoryT nomny4arb O4eHb OonbLUIOe KONMM4YeCcTBO ANEKTPOI3IHEPTINN N3 Opr)KﬁFOLLI,GVI cpenbl.

Tomac leHpu Mopein yacto nposogun nNyoGnuyHble AEMOHCTPaUMK, BO BPEMSI KOTOPbIX OH 3axuran
OaHknm namnovek, 4TOObl MNOKasaTb, YTO MOME3HOe KOMMYECTBO SHEPrMM MOXHO UW3BMNeYb U3
OKpy>KatoLLen cpeabl:

YcTpoiictBo Mopesi MOrmno npousBoAuTb BbIXOAHYH MOLHOCTb A0 NMATUAECATU KUMOBaTT, U B HEM He
ObINO ABWXKYLLMXCS YacTel, TONbKO NpocTasi aHTeHHa U 3emns. HecMoTpst Ha YacTble JeMOHCTpaLuK,
HeKoTopble Ntoaun He noBepunu Bbl, YTO 3TO He 06MaH, noatomy Mopel NnpeanoXxun UM BelbpaTh MECTO,
M OH MpodeMoHCTpupoBan Obl cuny, [OOCTYMHYyd B JHOOOM MecTe, KOTOPOE OHU XOTEIW.

OHun npoexanu NATbAECAT MUSIb B CEMbCKYD MECTHOCTb M Bblbpanu OenNCTBUTENBHO M30SIMPOBAHHOE
MECTO BAanu oT BCEX NMHUI anekTpornepeaay U 04eHb HEMHOTMX KOMMEPYECKNX paguoCTaHLUMA B 3TOM
panoHe. OHM YCTAHOBWUIN OYEHb NPOCTYID aHTEHHY, KOTOpas, MO OLeHKam OAHOro Habnkogartens,
cocTaBngana BCero NATbAecAT ceMb (PYTOB B ANIMHY M BCErO CEMb UNKW BOcCeMb PYTOB Haf 3emMmIien B
CaMOW HMXKHEN TOYKe:



WMaonaTtop

> 17 MeTpoB ol
oy, -
M| ]
."-l-c;._______________‘__ _‘:________..--1
M
2.5 MeTpa
P CoeguHuTENb
YcTpoicTtBo |25 kB
/
SRS CoeguHuUTENDb —
* 3asemneHme

3eMnaHoe coeauHeHve npeactaBnsano cobown rasosy TpyOy AnMHOM BoceMb DyTOB, KOoTopas Obina
3abuta B 3emnto. B coeanHeHun ¢ 3eMnen HET HUKaKoro 3Ha4YeHusi, MOCKONbKY 3TO rasoBas Tpyba, Tak
KaKk OHa Mcnonb3oBanacb TOSMIbKO MOTOMY, YTO OHa OOImkHa Obina ObiTb B TO Bpemsi. baHk cBerta,
nutaembln yctponcteBom Mopesi, CTaHOBUNCS BCe spye, Korga rasoasi Tpyba Bce ganblue u ganblie
yxoaumna B 3emnto, obecnednBas nyywee u nydwee 3asemnenne. 3atem Mopen npogeMoHCTpupoBarn,
YTO Korga aHTeHHa Oblna oTknoyeHa, cBeT norac. Korga aHTeHHa Oblna cHoBa Nogknto4eHa, orHM cHoBa
3aXIMWUCb. 3aTteM OH OTKITHYM 3a3eMMSWNA NPOBOA, M OrHM MoracnivM M He BKAYanucb, Mnoka
3asemMnswOWmMi  NpoBog He Obin cHoBa nogkntodeH. CkenTukM  ObliM MOMAHOCTBbIO  yY6exaeHbl
AeMOHCTpaumen (4To siBnsgeTca Hambonee HeOObIYHbIM ANA CKENTUKOB, MOCKOSbKY CKEMTUKM 4acTo
OTKa3bIBaKTCA NPUHUMATbL BCE, YTO NPOTUBOPEYUNT UX HbIHELLHMM YOEXOEHUSM).

Mopeln siBnsieTcs OQHMM M3 HECKONbKUX NPEBOCXOAHbIX Y OYEHb YCMELUHbIX YCTPOMCTB, KOTOpble S He
MOry ckasaTb BaM TOYHO, Kak KOnMpoBaTb (MOTOMY YTO AeTanu HuKoraa He Gbinu packpbiTel, U Mopei
OblIn 3anyraH B TULIMHE), HO BaXXHbIM MOMEHTOM 3eCb SIBNSETCA TO, YTO 57-¢hyToBas aHTEHHa NoAHsna
BCEro 8 - Horm ¢ 3emnun Moryt obecneynTb KunoBaTTaMu 3reKTPO3IHeprun B Nobom MecTe, ecniv Bbl
3HaeTe, kak 3To caenartb.

HemoHcTpaummn Mopesi 6binn o4eHb HENOMYNSPHbI Cpean HEKOTOPbLIX HOAEN, U B HEro CTPENsAnM B ero
mawmHe. OH nomecTun nyneHenpobvBaemMoe CTEKNo B CBOK MallMHYy, W OHM BOLWMM B €ro
nabopatopuio M Tam 3actpenunu ero. VM yganocb 3anyratb ero, 4Tobbl OH MpeKpaTun CBOWU
AEeMOHCTpaUMN unn onybrnukoBan TOYHblE AeTanu TOro, Kak BOCMPOM3BECTM aHTEHHYK CUCTEMY ONs
NONyYeHns1 3HEepPruun.

NoypeHc PenbepH paspabotan BO3QyLUHYHO CUCTEMY C OAHOW 4acTblo, NOgHATOM Ha 9.1meTpa Hag
3emnen. OH NpuBOANT B AeNCTBUE CBOO hepmy 1 namepun donee 10 kKMnoBaTT U3 Hee.

FepmaH lMna3oH umMeeT NaTeHT, KOTOpbIN Gonblie HanoMuMHaeT yyebHoe nocobue No U3BMEYEHUHo
NMone3HoOM 3Heprmm M3 aHTeHHbl. OH onucbiBaeT OOHY YCTaHOBKY,koTopasi npoussoant 100 kunosatT
N30bITOYHOW MOLLHOCTW, OH Ha3blBaeT €€ «MarieHbKOM» CUCTEMOW, MOCKOMbKY Kaxaas U3 ero aHTeHH
MOXXET 3axBaTbIBaTb 40 KUIOBATTA, M OH UCMOSb30Basi MHOTO aHTEHH.



®paHk MpeHTUC nMeeTnaTeHT Ha KAHTEHHYKO» CUCTEMY, B KOTOPOK OH BBOAUT MPOBOSIOYHYIO NETIIHO
BOOMb ANMHHOrO npoBoga, ycTaHosreHHoro Bcero B 200 mm Hag 3emnein. Ero BxogHasi MOLLHOCTb
coctaendet 500 BT, a MowHOCTb, noTpebnsaemasn cuctemon, coctaenset 3000 BT, uto gaet nsbbiTok B

2,5 kBt (KC = 6):

0.5 kB
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na kB MpuémHuk

Hukona Tecna, BEpOATHO, CaMblii U3BECTHbIN YETOBEK B 00racTn cBOOGOAHOM 3HEpPrun, UMeeT naTteHT
Ha CUCTEMY aHTEHH, KOTOpas UCNONb3yeT BNEeCTALLYH MeTanMYeckyto NNacTuHy ¢ N30NMPOBaHHbIMM
nuuaMm B KavecTB€ OCHOBHONO KOMMOHEHTa cBoel aHTeHHbl. Kak o0OblMHO B 9TOM obnacTty,
BbICOKOKAQYECTBEHHbI KOHAEHCATOP MCMOMb3yeTcs O NepBOHAYaribHONO HAKOMIIEHUSI SHEpruu, a
3aTeM aTa MOLLHOCTbL NOAAETCH Yepes MoHWKaLWMi TpaHcopmaTop, KOTOPLIN NOHWKAET HaNpsihXeHne
N yBenuumBaeT JOCTYMNHbIA TOK, Kak NoKasaHo 34ech:

Wzonupoeaunan
BnectAawan
MeTannuw4yeckan
navenb

nepexniovarens Bubpauun
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lenepatop
YacToThl

Harpyzka

KauecTeeHHulil
Kongencatop

Tpaucdropmarop
w— 3azemneHue

-

BmecTo ncnonb3oBaHMs aHTEHHbl MOXHO WCMONb30BaTb KaTylwiky Tecna, koTopasi co3gaeT OYeHb
GonbluMe TOKWU, ecnn nepBuYHasi oOMOTKa pacnoriokeHa B CepefvHe BTOPMYHOW OOMOTKM, a He Ha
OHOM KOHLe, YTO siBnsieTcst 06blMHON kKOHUrypaumein. C nomoLlbio ogHoro Metoda Tecna HanpaensieT
BbIXO[, Ha OZHY MEeTannM4eckyto NNacTuHy 1 obecrneumBaeT HarpysKy Mexay NriacTUHOW U 3eMIen.

OoH CMuUT gemoHCcTpupyeT aTo B BuAeo Ha YouTube. OH ncnonb3yeT KOHOEHcaTop, CAenaHHbIA 13



OBYX MeTansmMyeckux nnactuH ¢ NUCTOM nnactuka Mexay HUMW, BMEeCTO U30NMpOBaHHOW OAWHOYHON
nnacTuHel Tecnbl. Harpy3ka nogaetca mexay KoHgeHcatopom U 3emnen. Ha Bngeo nokasaHo, Kak [JoH
NCnonb3yeT PY4YHY KaTywky Tecna mMowHOCTbio 28 BT n BbipabaTbiBaeT Ha NMHMM 3neKkTponepesayn
HECKONbKO KUMOBaTT aMeKTPO3Heprun.

Metannu4eckan MnactuHa
Metannu4eckne MnacTHe / Bropuuxa

\ / Nepenyka
HckpoBuK ©
T~ NMuct Nnacruka nNpepLiBaTEnam 3
CHNBHOTO
Harpyaxa Harpy3xa 2>, &l nocronukoro
MArHWTa
Jazemnexne
l Jazemnenne HeTouHnk NOCTOAHHOND
= - BLICOKOBONLTHOID TOKA
Aow Cunr Hukona Tecna

[oH oTmeuvaeT, 4TO BbIXOA4HAsi MOLUHOCTb MPOMOPLMOHanbHa KBagpaTy HanpsbkeHus u Keagpary
4YacTOTbl: TaK YTO €CNKN Bbl YABOUTE YaCcTOTY U yABOUTE HaNpsiKeHWe, BbIXO4HAA MOLLHOCTL Oyaert B 16
pa3 6onbLue.

Tapuanb KanaHaa3se geMOHCTpUpyeT 3TO Ha BE6-BMAEO CBOEr0 MHTEPBLIO TYPELIKOMY TENeBUAEHUIO.
OTO nokasbiBaeT, YTO OH MOAKIOYMIICS K 3emrie, NOXOPOHUB paamaTop CTaporo aBTomobuns, a 3atem
3axer psg namnoyvek oT 6e3TOnnMBHOIO YCTPOMCTBA. XOTS KOMMEHTApUA He Ha aHIMUNCKOM S3blKe,
BMOEO O4YeHb MWHOpMaTMBHOE. Bbl 3ameTuTe, 4YTO 3TO 3HauYUTENbHas BbIXOAHAS MOLLHOCTb,
nocTtynatowiasi oT YCTPONCTBA, MOCTPOEHHOrO B O4EHb NPOCTOM CTUIE, B KOTOPOM OrOfieHHbIE NpoBOAa
CKpy4mMBatoTCa BMecTe, 0bpasys anekTpnuyeckoe coegnHeHume.

Korga craptoBas 6aTtapes yganeHa, obopynooBaHue yaoepXvMBaeTcsi B Bo3gyxe, YToObl mokasaTb, YTO
OHO aBTOHOMHO M aBTOHOMHO. JTO elle OAHO NoaATBepXKAEHUE Toro, YTo cBoGoaHas IHEPTUSI OKpYKaeT
Hac 1 rotoBa MPUHATL NOOOI, KTO 3HAET, Kak 3To caenaTtb. Tapuanb BUAOEH 30eCb, OcBellas pan 13
NATU NamMnoYeK, BUCALLMX HA pyYKe METMbI, PACcrONOXeHHOW Ha CMMHKaX ABYX CTYNbEB - 3TO HE COBCEM
BbICOKOTEXHONOMMYHAasA 1 A0POrocTosLwas KOHCTpyKLms!



370 n3obpaxeHne ero cxeMbl Kopnyca, paspsigHMKa U BbIXOQHOIO TpaHcdopmaTopa:

Tem He MeHee, 1 He MOry NpeaoCTaBUTb BaM TOYHYK MHOpMauuio, Tak kak Tapuanb Hukorga He
packpblBarn, kak OH 3TO AeNaeT, U ecTb BCe MPU3HaKM TOro, YTo OH 3Toro He caenaet. OH roBOpUT, YTO
€CIN OH PaCcCKaXxeT, Kak 3To paboTaeT, To «Tbl Oyaellb CMeATbLCS, NOTOMY YTO 3TO TaK NPOCTO».

KonmaH / CepaoH-I'vnnecnu 70-netHuin akkymynsatop. CoBcem ApYyron noaxopn K rnosyyeHuo aHeprm
6e3 Tonnmuea 6bin B3AT KonmaHom wn CeggoHom-Ivnnecnu, koTopble paspaboTany KpOLUEYHYH
Tpy6ouKy 13 6e3BpeHbIX XMMUYECKUX BELLECTB - Mean, UMHKa U KagMUs:

Kpblwea 3nekTpUYecKoro coequHeH s

Keapueean Tpybra

MeOHeii NOpoWoK
/ W Vs | _\\

T < 7 < 7
Xummnyeckan cmeck LWHEOBLIA NOPOWOK

= 45 pam Sy

OHM  oOHapyxunn, 4To ecnu ero Tpybka nogBeprnacb BO3AEWCTBMIO  BbICOKOYACTOTHOMO
SMEKTPOMArHUTHOrO U3My4YeHWs B TEYEHWE HECKOMbKUX CEeKyHA, TO OHa cTana paavoaKTUBHOM
NPMMEpPHO Ha 4Yac. B TeuyeHue 3TOro BpeMEHM U3 3TOM KPOLUEYHOW TPYOKM MOXHO HenpepbiBHO
nony4vyaTb KWMOBAaTT AMeKTpo3aHeprun. bnmxke K KOHUY 4aca ovepegHOW BCMMEecK aneKTPOMarHUTHbIX
BOJIH COXpaHsieT PaaMoaKTUBHOCTb TPYOKM W nopaepXvBaeT BbixogHOM Tok. CBMHUOBas 3awiuTa
ncnonb3yercsi, YTobbl caenatb 310 6e3onacHoe YCTPOMCTBO ANst MCNOMb30BaHUA. Y HUX €CTb NATEHT Ha
37O ycTpomncTBo. OXnaaembli CpoK Cny>KObl OAHOM U3 3TUX TPYOOK OLlEHNBAETCA B CEMbOECAT NeT.

Anektponus. Marikn ®apagen npogenan oTnNnYHyto paboTy No UccnegoBaHMio TOro, CKOMNbKO SHEPrum
TpebyeTtcsi, 4TOObI MpeBpaTUTb BOAY W3 XWMOKOrO COCTOSIHUSI B CMeCb ra3oobpasHoro Bogopoga U
razoobpasHoro kucrnopoga. TpaguumMoOHHaa Hayka yxBaTunacb 3a 3Ty MHGOPMaUM0 U OTKasblBaeTcs
BEPUTb, YTO 3TO HEe MNocregHee BO3MOXHOE CroBO 06 anekTponumae.

OTO CpPOAHU YTBEPXKAEHMI0, YTO caMblii ObICTpbIA CMOCO6 C MOMOLLBIO KOTOPOro YenoBEK MOXET
nepemMeluaTcsi No 3emrse, - 370 6er n oTkas oT NPUHATUS (hakTa, YTO MO3HEE MOXET MNosiBUTCst Gonee
ObICTPLIN MeTOo4 NepenBWKEHUs Kak Hanpumep K3obpeTeHue Benocunena, KOTOpbi Mo3Bonun Obl
HamHoro 6onee GbICTPYHO YENOBEYECKYHO CKOPOCTb MO 3eMIe.

OT0 noadepxmBaeTcsi, HECMOTPA Ha ToT pakT, yuto Lnreta Hacebe nonyumn mateHT Ha gpyronm Tun
3NeKTponmnsa ¢ UCMNosb30BaHMEM MArHMTOB N CNUparibHbIX 9NEKTPOLOB, TaKNX Kak:




B cBoem nateHTe LUureta ykasbiBaeT Ha CBOe pa3oyapoBaHuWe TeM, YTO ero nabopaTopHble UCNbITaHUA
nokasanun acHEeKTUBHOCTb TOMNbKO B AecATb pa3 Gonbluyto, YemM adhdekTnBHOCTb Papages, B TO BpeEMS
Kak ero pacyetbl Nnokasanu, YTO OH MOXEeT Mofy4uMTb pe3ynbraT, B ABaduaTb pa3 NpeBbILLaoLLni
pesynerat ®apages. Opyro metod, Hapsgy C MCMNOMNb30BaHWMEM MOLLHbIX MarHUTOB B BepXHen u
HWXKHEN YacTax ero nap anekTtpogos, obowen rpaHvubl, KOTopble ycTaHoBwun dPapagen, M3MeHuB
ycnosus Tpyaa.

Ctannu Mewnep n3 CLUA oTKpbIn MeTOA paclienneHns Boabl B ra3oobpasHon hopme, NCnonb3ys O4eHb
Mano sHeprun. Paborta CtaHa 6bina BocnpounsseaeHa [JaiBoM JIOyTOHOM 1 MHOTMMUW APYTMMU JIHOObMMU.
Hanpumep, goktop CkoTrT KpamTOH npoussen rasoByo cmecb "HHO", nonyyeHHyro 3nekTponnusom
BOAbl, CO CKOPOCTbIO 6 NUTPOB B MUHYTY Npu nogsogumMorn mowHoctn scero 36 BT (12 B npu 3 A). 3T10
3HauuTenbHO nydwe, YeM npegnonaran ®apagen, 1 NO3BONSET NPOU3BOANTL ANEKTPOIHEPIUIO 3a CYET
NMOBTOPHOM KOMMOHOBKM Toro raza HHO, koTopbii cHOBa QaeT Bogy, MOCKOMbKY BblpabaTbiBaemasi
MOLLHOCTb 3HauMTENbHO MpEeBbILAET KOMUYECTBO 3Heprumn, Heobxoammoe [Ns pasgeneHus BoAbl.
lMonyTHO cnegyeT OTMETUTb, YTO Oorbluas YacTb SHepruu, BolpabaTbiBaemon npu pekomomnHaumm HHO
B Bo4y, mpoucxoguT He u3 Bogopoda (xota B ¢dopme HHO oHa oOblMHO B 4eTbipe pasa Gonee
3HeprnyHa, Yyem rasoobpasHbii BOOOPOS), @ U3 3apsiKeHHbIX CryCTKOB BOAbl KOTOPblE FrEHEpUPYIOTCH B
npouecce anekTponuaa.

IxxoH BeguHu 13 CLUA 3anateHTOBan cuctemy Ans OblcTpor 3apsagku 6atapen ¢ UMNynbCHOM hopMON
BONMHbI. cnonb3oBaHne O6aHKOB 6Gatapeih uMmeeT TeHOeHUMIO ObiTb O4YeHb [OOpPOrMM W O4YeHb
TPYAOEMKUM.

Cucrtema redHepaunn UncCKp ,u)KOHa BbeouHn moxet 3apaxXaTtb HEeCKOJ1bKO 6aTape|7| OOHOBPEMEHHO.
3areBosgka B TOM, YTO €Cnu Bbl ncnomnb3dyeTe akKymynatTopbl ANA NUTaHUA O60pyﬂ,OBaHI/IF| BO BpemsA
3apAnKn, OHM NOYTU HE 3apAXaroTCA. Cucrtema npocta B MU3rotoBJ1IieHNMN N UCMNOJ1Ib30BAHUWN. J'Iyqu.laﬂ
npon3BoANTENIbHOCTDb, C KOTOpOIZ A CTOJIKHYICA, - 3TO BbIXOAHAaA MOLWHOCTb B TPpMHaAALUATb pa3 fonbLue,
4yem n0Tpe6n;|ema9| MOLUHOCTb.

Bot Heckonbko Bapuauun nynbcepa [xoHa. Hanbonee pacnpocTtpaHeHHbIM SIBASIETCS BENocuneaHoe
Koneco ¢ heppuUTOBLIMU NOCTOSIHHBIMW MarHUTamMu, NPUKpenneHHbIMu K 06oay:

Marumr
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Korga komeco Bpawaetcs, NpubnmxkarWwMncs MarHUT reHepupyeT HanpsbkeHue B OfHOW OBMOoTke
anekTpomMarHuTa. OTO 3anyckaeT Luenb, KOTopas nuTaeT BTOPYld OOMOTKY anekTpomarHuta. J3TOT
UMMynbC OTTankMBaeT MarHuT, Bpawasa koreco. Korga nogada nuTaHWa Ha KaTyLLKy OTKIHOYaeTcs,
pe3ynsTUPYIOLWMIA BCNNEecK HanpskeHuss «obpatHon OC» nopaetcs Ha 3apsbkaemble 6aTtapeun. Ecnu
UCKpa AOCTaTOYHO ObICTpasi, 3TO MOXET BbI3BaTb NPUTOK AOMOMHUTENBHON 3HEPIM U3 MECTHOW cpeabl.
MHTepecHO, YTO CKOPOCTb, C KOTOPOM BpaLLaeTcs Korneco, NpsiMo NponopuuoHanbHa BenuynHe 3apsaia
B 3apskaembix OGatapesx. BoT wusobpaxeHue BbICOKOKAYECTBEHHON KOHCTPYKUMUM MMMYSbCHOIO
3apsigHoro yctpounctea beguHu PoHa [Mbto:



3akntoyeHue:

TepMnH «cBobGogHas aHeprusi» obbIYHO O3HAYaAET METOA MOMYyYEHUS] SHEPTUUN U3 MECTHOW OKpYXXatoLLien
cpeabl 6e3 HeobxoaMMOCTU Cxuratb TONNMBO. ECTb MHOMO pasHbIX yCneLwHbIX MeTodoB AfS 3TOro, U
3TN MeTOoAbl OXBaTbIBAOT MHOMME CTpaHbl U MHOTUE TOAbl.

KonuuyecTtBo aHeprum, KOTOpoe MOXeT ObiTb COGpaHO, MOXET ObiTb OYEHb BbLICOKMM, WU HECKOMNbKO
KMNoBaTT, HeOOXoAMMbIX ANst NUTAHUS [OMAaLUHEro X03siIMCTBa, onpeaeneHHo AO0CTYMNHbl 60nbLUMHCTBY
YNOMSIHYTbIX YCTPOWCTB.

B aTom KpaTkOoM BBEAEHMM HE GbINO 4aHO MHOrO NogpobHoCcTen 06 YNOMSIHYTLIX YCTPOMCTBAX, U TONMbKO
HebonbLon BbLIGOP YCTPOMCTB Obln paccmoTpeH. bonee nogpoOHass mMHdopmauus OOCTynHa B
Pa3nNnYHbIX rnaBax 3TON KHUM

CyTb B TOM, YTO 3HEPrnss MOXET OblTb ONpenerieHHO U3BMeYeHa U3 MECTHOW OKpyKalowen cpenbl B
KOnMyecTBax, 4OCTATOMHbIX ANS YOOBNETBOPEHUSA BCEX HalMX NoTpebGHocTen. 1o Kakon-To npuynHe
00bl4Hasa Hayka, NMOXoxe, MoSfiHa PeLMMOCTU He NpvHMMaTb 3TOT 6a30BbIN haKT M OTpULaeT ero npu
KaXaon BO3MOXHOCTU. BepoAaTHO, KopeHHble (OMHAHCOBLIE MHTEPECHl ABMNAITCA OCHOBHOW MPUYNHON
3TOro oTKasa NpuHATbE akTbl. ICTUHHBIA Hay4HbIA METOA 3aKnoyaeTcs B 0OGHOBNEHNN Hay4YHOW Teopumn
B cBeTe Habntogaemoro dakta M HOBbIX OTKPLITUIN, HO B HACTOsILLEE BPEMS] UCTUHHBINA HayYHbIA METoq,
He wucnonb3dyetcsd. B 3aknoyeHve 3TOro BBeOeHWS JaBanTe PacCMOTPUM HEKOTOpble W3 MHOMMUX
cnocoboB, KoTopble MOryT BbITb NCNONb30BaHbl AN cOopa SHEPTMU N3 SHEPTETUYECKOro NOMs HyneBowm
TOYKM B FOTOBHOCTM K WCMOMNb3OBaHWIO B HallMX MOBCeOHEBHbIX 3agadvax. BoT HekoTopble M3 aTuX
MEeTO0B:



MeTton

1.Ucnonb3ysa AHTEHHY

2. paBuTaums

3. PotopHas Cuctema

4. Cxema 6e3 gBmxyLiexcs
yacTten

5. 3P eKTUBHbBIN MArHUTHLIN
npeobpa3soBaTerb

6. OpheKTUBHLIN ANeKTponm3
Ona reHepartopoB OToONMEeHnA n
nnTaHnaA

7. dbdekTnBHasa 3apsaka
bartapein

8. MoTopbl Ha NOCTOSAHHbIX
MarHuTax

9. NocTosAHHbIE MarHNTbLI BMECTE

C 3NIEKTPN4EeCTBOM

10. NaccuBHbIE yCTpONCcTBa

11.YcTponcTea Ha ocHOBe
WHepuunmn

Mpumepbl

Anekckopckas aHTeHHa 100 Bt

lepmaH NMnay3oH nateHTyeT 1 KUNoBaTT OT KaXXO0W aHTEHHbI
TREC aHTeHHa JloypeHca PenbepHa 10 kunosatT

Tomac NeHpu Mopen gemoHcTpaumm go 50 knnosaTt

Yunbesam CKuHHep - NpvBen B AenCTBME CBOK MacTepckyto B 1939 rogy

xenimc Keok ot 250 go 1000 knnoeatt
Tonkaemble Beca Muxanna Omutpuesa, 100 Bt

OnekTpuyeckni motoumkn Tapyo Kasawn
Koneco JloypeHca LpiHra 10 Bt
eHepaTop [JOHHKU YOTTC, HEOrpaHNYEHHbIV

Kapnoc beHutec 2 kunosatTta

MarHuTHasa pamka JloypeHca LibiHra 5 Bt
MarHuuTHas pamka Banepus MBaHosa 10 BT
Moporpesatens Po3amapu 3iiHenn 100 BT

TpaHcdopmatop TerHa XenHca 30 Bt
MoTtop TeBapu Napamaxamca 3 kunosatTa
KnemeHTe durepac 2 KunoBaTTHbIA TpaHcdopMaTop

Bopoaenvtene [anea JloyToHa
Bopopacnpegenutens goktopa Ckotta KpamTtoHa
TopounpanbHbi anektponusep boba boinca
Onektponusep CensuH Xappuc

HewnsmeHeHHbIn reHepaTop dasuaa Kupes

HenogswxHas cxema «®PJIOT» JloypeHca LibiHra
MHoro cuctem Anekcatopa
MarHuTHbIn potop [)xoHa beguhn / PoH [Mbto

Oewvratens Myammepa Wungusa, 300 Bt

Motop Outmapa Xons, 20 Bt

leHepatopsbl LLen Xu Banra , ot 1 go 100 kmunoeatT
leHepaTtop «MwuHu Pomary, 35 Bt

leHepaTtop PobepTta Agamca, MHOro KunosaTtT
MoTop Yapnb3a $nmHHa, HeorpaHNYEHHbIN
Hewvratens Ctueena Kyngens, 100 Bt
Oeuratenb JoHanbaa Kennn, 100 BT

Topoug goktopa Onera pnyenya 1500 kunosatT
«Knetka xxo» bunna Yunesamca / [xo Hobensi, HeorpaHnyeHHas

MmnynbcHbin maxoBuk xoHa beanHu, 100 Bt
BopgocTpyiHbiv reHepaTtop xerimca Xapam, 100 Bt
MaxoBuk ¢ npuBogom ot Yaca Kamnbenna, 1 kunosatT



12. DHeprusi U3 yCTpONCTBa C
MCMONb30BaHNEM 3a3eMIIEHUS

13. PagnoakTtuBHblEe cUCTEMbI

14, ObmeH MN3oTonamm
15. PacwenneHune
MONOXUTENbHOrO Mnositoca

16. MarHuTHast mygTa
17. MoTopbl Ha VIHepTHOM [a3e

18. OnTnyeckoe ycuneHue

19. Yctporictea ¢
ucnonb3oBaHnem TpeHus

20.MMbe30 anekTpruyecTso

Cxema bap6oa3bl 1 Jluna, 169 kBT, KN4 = 102,4
Cxema ®paHka lNpeHTnca 3 kunoearta, K = 6
3emnsHag batapes Mawkna Ovma, 3 knnosatTa

70-neTHasa 6atapesa Colman / Seddon-Gillespie, 1 kunosaTTt
leHepaTop Tecnbl (anbTepHaTMBa UCKPOBOMY PaspsiAHUKY),
HeorpaHNYeHHbIN

Menep n Melic ¢ ucnonb3oBaHMeM M30TOMOB Xenesa, 1 KunosaTT

5-kunoBaTTHbIV reHepaTop KnemeHTte ®yrnepa (McknovaeT obpaTHyto
34C)

Mynetn-f'eHepatopHas cuctema Payna Xatema, HeorpaHn4eHHas

Ihbxosed Mann (Bonbeo 90 n.c. guratens 300 n.c. 40 MuH.
AeMOHCTpauus)
PobepT BpuTT, HeorpaHM4YeHHbIN

Ontuyecknii yeunutens Maena Mimpuca, ymHoxutens B 9 pas, 300 Bt

Tectatuka Nona baymaHHa ( mawwvHa Bumwepcra), 3 kunoeatTa

nonynpoBogHukoBas 6ataped Muxavnna OrHsiHoBa, 10 Bt

He BKNIOYEHbI B 3TOT CMANCOK:

XonoaHbl cuHTe3 AHgpea Poccu, mogynu 1 kunoBartT,

HenoaswkHas marHntHasi cuctema dnovga Ceuta (KM = 1,612 munnmnona npu 500 BT),
Topoug CtmBeHa Mapka, COTHM BaTT,

leHepatopbl Tapuana KanaHagse ot 1 go 100 kB,

MpoekTbl [loH CMnTa C BbICOKNM KUITOBATTOM,

TpaHchopmaTtop Anbdpena Xabbapaa mowHocTblo 35 n.c.,

300-cunbHbIN aBuratens Pnyapaa Knema,

HenoaswxHbin reHepatop JaHa Kyka,

MoTop [Ixo3eda HetomaHa

1N MHOTO ApYruX.

MockonbKy MHOTME mnau He 3HaKT O CTOMMOCTM 3KChnyaTauuMu CyLLEeCTBYIOLLENO CETEeBOro
obopynoBaHusi, 30ecb NpUBeAEHblI HEKOTOPbIE AaHHble O MOTPebneHun Toka OT CETU U OT MHBEpTOpa
KoTopbln adypekTBeH Ha 90%, pabotatowero oT GaTapeun unu akkomynaTopa.llpy BKAOYEHUM
WMHBEpPTOpa NPOUCXOAUT MOCTOSIHHOE NoTpebneHne Toka, He3aBUCUMO OT TOro, paboTaeT N MHBEPTOP
Ha 06opyOOBaHUN UIN HET.



Harpyska PoseTtka 220 Bonet  Posetka 110 Bonet WuBepTtep 12 BonbT
100 Batt 0.46 Amnep 0.909 Amnep 9.26 Amnep
500 BatTt 2.27 AMnep 4.55 Amnep 46.3 AMmnep
1 Kunoearr 4.55 AMmnep 9.09 Amnep 92.6 AMnep
2 KunosatTa 9.09 Amnep 13.64 Amnep 185 Amnep
3 Kunoeatta 13.64 Amnep 18.18 Amnep 278 Amnep
4 Kunosartt 18.18 Amnep 22.73 Amnep 370 Amnep
5 Kunosartt 22.73 Amnep 45.73 Amnep 463 Amnep
10 Kunoeartr 45.45 Amnep 90.91 Amnep 926 Amnep

Jlioan, «KoTopble WUWYT reHepaTopbl CBOOOAHOW 3HEpPrun, OObIMHO HEe WMEKT HUM  ManeunLlero
npeacrtaBneHnss 0 ToM, 4to npoucxoaut. B BenukobputaHum 6GbiToBble 3nekTponpubopbl MMET
npenoxpanutens Ha 13 A, orpaHudmBasa Mx Ao 3 KWOBATT MOLWHOCTU OO0 TOro, Kak npefoxpaHuTernb
neperoput. [poBoaka goMa BbIMOSMHAETCA B KOmbLe, KOTOpPOE MO3BOMSET NUTaTh Kaxayl pPO3eTKy
ANEKTPONUTaHuUs ABYMS NIMHUAMM NPOBOAKM, TaK YTO TOK Nogaetcsa B OBYX HanpasreHusx, yaBavBas
TOK, AOCTYMHLIV B KaXgon po3eTke. [JecATb KMNoBaTT OT MHBEPTOPA akKKyMYNATOPHOW BGaTtapen OOIKHbI
ObInin Gbl HECTU OrpOMHbIE 926 amnep, YTO HaMHOro bornblue, YeM TOK cTapTepa B aBTomobune, 1 4to
926 amnep 6onee yem B 70 pa3s npeBbILLAT HOMUHAM NNaBKMX NpegoxpaHuTenen B BennkobputaHuum.

UTtobbl onpeaenuTb, CKOMbKO 3MEKTPO3IHEPTUN Bbl MUCMONb3yeTe B AE€Hb, Mepeynucnute BCe, YTO Bbl
MCNONb3yeTe, U CKONbKO BPEMEHN Y BaC €CTb KaXabl aNeMeHT B TedyeHne gHa. Hanpumep, ana 100-
BaTTHOW Nnamnbl, KOTOpas BKMYeHa B TedeHne 8 yacos, ucnonbsyercsa 0,1 kunosatTa, YMHOXEHHaa Ha
8 vacos, 4TO B cymme coctaenset 0,8 kunosaTtTa-yaca (4To aABnseTca «EavHuuen», ncnonb3yemomn
3HEpPreTMYecKMMM KOMMNaHUAMU AN 3apsgkym CBOMX KNneHtoB). Takum obpasom, ecnv Bbl Oygete
nnatuteb 15 AHrnmincknx Koneek 3a eguHuuy, To ecnun namna OyaeT BKIOYeHa B TeYEHME BOCbMM YacoB,
3710 oboragetca Bam B 0,8 x 15 = 12 AHrnurickux Koneek B Te4eHne OAHOro AHS.

HomunHanbHas MOLLIHOCTb KaXKaoro arieMeHTa O60py,D,OBaHI/IFI 06bI4HO YKa3blBaeTCA Ha Tabnunyke mnnu
Haknenke Ha 3agHen naHenu yCTpOI7ICTBa. YTtoObI 0aTb BaM o6u.|,ee npeacrtasrieHne O TUNUYHbIX
HOMWHalNbHbIX MOLLHOCTAX, BOT CIMUCOK:

Jlamnouka: 100 BT, yanHuk: 1,7-2,5 kBT, nnuta: 7 kBT, nnuta ¢ nogorpesom: 1,2 kBT, nocygomoedHas
MawmHa: 2 kBT, cTupanbHaa mawimHa: makcumym 2,25 kBT, HO B TeyeHume Gonbluen YacTu Lukna oHa
HaMHOro mMeHbLue, cywunka gns 6enes : Ot 2 go 2,5 kBT, Tenesusop: ot 50 go 100 Br, paguo: 10 Br,
DVD-nneep: 50 Bt, komnbtotep: 150 BT, my3bikanbHas cuctema: 100 BT, xonoannbHWK / MOPO3UNBbHUK:
makcumym 500 BT, HO o4yeHb Mano B TeyeHue AHs B 60MbLUMHCTBE CnyyYaeB KOHAULUNOHEP OTKMIOYEH: OT
1 0o 4 kBT, B 3aBUCMMOCTUN OT KOHKPETHOW CUCTEMbI KOHANLMOHMPOBaAHNSA, BeHTUNATop: 50 BT.

OueHb abeKTMBHBIN cnocob onpenenuTb PakTUYecKyo NoTpedbnaemyo MOLWHOCTb Ntoboro npegmeTa
AomallHero obuxoga COCTOMT B MCMOMb30BaHUM OELIEBOrO CETEBOrO BaTTMETpa, TaKOro Kak
nokasaHHbln 3gecb. K HemMy MOXHO nogknoumte obopygoBaHue, a BaTTMETP NOAKNIOYUTL K
anekTpocetn. 3arteM OH CooOWMT BaM (PaKTUYECKYlD NOTPebNseMyd MOLLHOCTb W COBOKYMHYH
«MNoTpebnsemMyto MOLUHOCTb» Ans  noboro anemeHTa o6opynoBaHus. Wcnonb3oBaHMe €ero B
XONOOUIMbHUKE UMW XONOAWSIbHMKE C  MOPO3WUNbHOW KaMeponW O4YeHb MHAOPMATUMBHO, TaK Kak
COBOKYMHbIE MOKasaHWs NokasbiBalOT hakTudeckoe NoTpebneHne Toka 3a OeHb, a HOYbl npu Gonee
HU3KUX Temnepartypax M MOYTU HYNEeBOM OTKpbIBaHWM ABEpWU NOTpebrneHne Toka HaMHOMO HMXKE 4YeMm
nukoBsoe NoTpebneHne Toka. bbITOBOM BAaTTMETP CTOUT HEQOPOTO, TaK Kak M3roTaBnmMBaeTcs B 60mbLInX
obbemax. MNokasaHHbIN HUXKEe SOBOMNbHO TUMMYHAA eauHULa.



Ecnn Bam ygactcs KynuTb reHepaTtop CBOGOAHOM 3HEpruu, oH, BeposiTHO, byaetr moporum. OaHako,
€CI1 Bbl MOCMOTPUTE, Kakne npeamMeTbl ObITOBON TEXHUKM CTOAT BaM Gorbllie BCEro, BMNomnHe BO3MOXHO,
YTO [OBOSIbHO MarneHbKUA reHepaTop MOXET CyLEeCTBEHHO MOBNMUATb Ha BaluM 3aTpaTbl Ha
3MEKTPO3HEPIUIO.

Yxe B npopaxe:

HecmoTtpsa Ha TO, 4TO nMoau, KOTOpble oTpuuanu, 4To cBoboaoHasa 3Heprusi BO3MOXHA, M nogaBnsinm
nsobpetarenenn n m3obpeteHnn yxe Gonee cta net, OHNW OENCTBUTENIbHO HE MOHMMAKT HEKOTOPbIX
BELLEN, BO3MOXHO, AyMasl, YTO LWMpoKasi Nybnuka npocTo He AOCTAaTOMHO YMHA, 4Tobbl BUAETb (haKThl ,
Hanpumep, nopTaTuBHble KOHOMLMOHEPHLI MPOAAKTCs, a HeKoTopble obecneymBalroT OTOMNMeHune, a
Takke oxnaxgeHwe. B nutepatype no npogaxam MpoAaBLbl COBEPLUEHHO SCHO 3adBMsOT, 4TO
TENnoBasi MOLHOCTb 3HAYMTENBLHO BbILLE, YEM 3rekTpuyeckasi, 0obl4HO B 2,6-3,0 pasa 6onbwe. OHu
OYeHb YETKO YKasblBaloT, YTO €Cfv Bbl HarpeBaeTe C MOMOLLbI 3MEKTPUYECTBA, TO Bbl MOXETE
YMEHbLUMTbL CBOWM CYeTa 3a OTOMNSIeHMe [0 OOHOW TpeTu, uchnonb3ys ux obopymoBaHue. BoT Tpwu
TUMUYHbIX NPUMepa 3TOro:

9710 ElectriQ «Bo3aywHbin Kybuk» AC9000E ¢ emkocTbio 7000 BTE n B 2015

rogy npogaetcs no LeHe £220 (18886 Py6nein) oT
i www.appliancesdirect.co.uk. lMpegoHasHayYeHHbIn  ANs  NOMELUEeHUn
nnowanbio oo 18 kBagpaTHbIX METPOB, OH WCMOMb3yeT MaKCUMasbHYH0
notpebnaemyto mowHoctb 900 BT And oxnaxgeHus u  MakCcuMarnbHYHo
notpebnsemyto mowHoctb 750 BT ana otonnenns 2 kBT. 3To Tpu 4YeTBEpPTH
KMnoBaTTHOro BBOA4A 4N 2-KMIIOBATTHOrO BbIXo4a, NO3TOMYy KOoadhduuneHT
NpoOun3BOAMTENBHOCTN, KOTOPbIA OEnUTCA Ha MOoNb30BaTeNnbCkMA  BBOS,
cocTaBnseT 2,67, uHade cyeta 3a otonsieHne ynagyT oo 37,5% ot Toro, 4to
Obl10. OTO O4YEHb WMHTEPECHO, TakK KaK HaM MOCTOSIHHO roBopsT, 4to KC
Oonblie 1 HEBO3MOXHAa M «HET Takon Bellu, Kak OecnnatHasa ega». K
cyacTblo, komnaHua ElectriQ He cornacHa.

AV VA
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—— 910 kKkoHauumoHep Climachill Ltd. PAC12H (KYD32) MOLLHOCTbIO

e 12000 BTE, kotopein B 2015 rogy npogasanca no 312 dyHTOB

-~ R ctepnuHroB (26784 Py6nen ) a npu oborpese oH nmeet K okono
3,0 ¢ npowusBoguTenbHocTblo 3,5 KkunoBaTTa MNPUM MOLLHOCTU YyTb
oonee 1 kunosatta. OO0 «Knumaumnn» TakKe He MNOHMMAaeT, YTo
«becnnaTtHoON efbl He CyLecTBYeT» M YTO HEBO3MOXHO MOMNy4YUTb
GonbLUY0 NPOM3BOANTENBHOCTb, YEM BXOZ,.

" 3710 Electrolux EXPO9HN1WI, npogasaembii B po3Huly B 2015 rogy no
336 dyHTOB cCTepnuHroB u obecneyMBalOWnin oxnaxaeHme wmn 2,32
KnnoeatTHbIM HarpeB ¢ COP = 2,82, 4yTo 03Ha4vaeT, 4To ANs BbIXO4HOW
MOLLIHOCTM 2,32 KunoBaTT HeobxoguMmasi MOLWHOCTb cocTaBnsieT 823 BrT.
MocTaBnsieTcss MHOTMMIN pa3HbIMN PO3HUYHBIMM NMPOAABLAMMU.

EcTb MHOro Apyrmx nopTaTMBHbIX KOHOMLUMOHEPOB, BKIO4Yasi ropasgo
oonbwwne Bepcun. OBLWKMM AN BCEX SABMSETCS BbIXOL, KOTOPbIA HAMHOMo
oonblLue, yem BXoA. CpeoHnin  XonoaunbHUK  Takke  MMeeT
NPON3BOAMTENBHOCTb, MOYMTU B TPWU pas3a MNpeBbILAKLWYH MOLHOCTb,
HeobxoauMyto s ero paboTol.

Bbl MoxeTe He cornacutbCs, HO ANS MEHS $CHO, YTO ecnvM 9 cMory
nonyuyntb 3 KMnoBaTTa Tenna ana 1 kunoeatTa BXO4HOM MOLLHOCTU, TO 4
nony4y 2 kurosatTa CBOOOAHOM 3HEPTUM.

Hagetocb, 4YTO M3 ONIMHHOMO CNMCKa METOAOB, NPEACTaBIEHHbIX B 3TOM BBEAEHUW, Bbl YBUAUTE, YTO B
KOHLeNuun UCnornb30BaHWUs reHepaTtopoB CBOBOOHOW MM aBTOHOMHOW 3HEPruM HET HUYEro CTPaHHOro
nnn HeobblyHoro. MNMoaTomy A Npegnarald Bam 03HAKOMUTLCSA C hakTamu, NpoYnTaTb MHoOpMaumo B
9TON 3NEKTPOHHOW KHWUre W [ONOMHUTENbHYK WHdopMauuio Ha Beb-camTe http://www.free-energy-
info.tuks.nl/ 1 coctaBuTb COGCTBEHHOE MHEHME MO 3TOMy Borpocy. O6paTuTe BHMMaHWE, YTO 3TO HEe
(PUKCMPOBaHHbIN OOBbEM MHOPMAaLUUKN, U 3Ta INEKTPOHHAs KHUra OBbIYHO perynsipHo oOHOBNSETCA.
CnepoBatenbHO, A npegnaral0 Bam 3arpykaTb HOBYHO KOMUIO, CKaXeMm, pa3 B Mecsly, 4Tobbl ObiTb B
Kypce npoucxogsLiero. Ygauum B BalMX UCCregoBaHUNAX.

Jltoan, koTopble He 3HakOMbl CO CBOOOOHOWM SHEpruMen, uHorga 3agakrTcs BOMPOCOM, MoYeMy
reHepatopbl CBOOOAHOW 9HEPrMM He NpoJalTCA B MECTHbIX MarasvHax W Mo4YeMy «y4deHbley
yTBEPXAAtoT, YTO 3TO HEBO3MOXHO. ECTb MHOXECTBO npuynH. OgHa 13 NpUYKH 3aKMYaeTca B TOM, YTO
UX y4yunu paccmatpuBaTtb Bce PU3MYECKME BELUU KaK YacTb «3aKPbITOW CUCTEMBbI», F4e BCE BHELUHWUE
BO34EeNCTBUS ObInn UCKIOYEHbI. JTO XopoLuas uaes Ans NpoBefeHns aHanusa, HO Henb3s oyMaTb, YTo
OH MMEET Kakoe-TO OTHOLLUEHME K pearnbHbIM CUCTEMaM B peanibHOM MUpe, MOTOMY YTO He CyLlecTByeT
Takon BeLllM, Kak 3akpbiTagd cuctema. Ecnm Bbl AymaeTe, UTO MOXETe co3faTb 3aKpbITylo cuctemy, 4
O6bin 6bl pag, ecnn Obl Bbl CKka3anu MHe, Kak. Bawa cuctema [ormkHa WUCKIOYUTL rpaBuTauuio,
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KOCMUYECKMe 4acTulbl, TEMMO, CBET, BCE 3MEeKTPOMArHWTHble BO3AEWCTBUS, MarHUTHble 3dEKTHI,
NPOAOSbHbIE BOSHbI, 3HEPreTMyeckoe nore HyreBoM TOYKM W BCe OCTanbHOE, 4YTO Bbl MOXETe
npuaymatb. Hackonbko MHe M3BECTHO, HUKOMY HUKOTrAa He yAaBanochb NOCTPOUTL 3aMKHYTYIO CUCTEMY,
N HEKOTOpble 3KCMEPUMEHTbI MPOBOAATCA B rMyBOOKMX LWaxTax B MOMbITKE CHU3UTb HEKOTOpble
3 peKkTbl, KOTOPblE Mbl MPOCTO HE MOXeM BrnokupoBaTb. TakMM 06pa3oM, XOTS «3aKpbiTas cuctema» -
Xopoluasi uaesi, Bbl HUKOr4a He BCTPETUTE ee.

[pyras npuynmHa B TOM, YTO y4eHble He TOSMbKO He OCBEAOMSIEHbl O COBPEMEHHbIX TEXHOMOMUSX, HO U
Aaxe He 3HaloT, YTO He 3HalT COOTBETCTBYIOLLMX (hakToB. KaxeTca cTpaHHOM O0COBEHHOCTLIO Nioden,
KOTOpble Nony4nnu Bbiclee obpa3oBaHme, YTO OHU OYMALOT, YTO OHM YMHee, YeM pyrue nioau, XoTa Ha
camMoM fJene, BCce, YTO MoKasblBaeT CTeneHb, 3TO TO, YTO OHM CUMAENW B TeYeHwe AOonrMx nepuoaos,
cnywas To, YTO umelT npodpeccopa ckasaTb, M Tak Kak 3aTn npodpeccopa 4vacto owwmbarTcs, a
BbINYCKHWKOB BBOOAT B 3abnyxaeHue (M 9To He crny4van «KUCMoro BUHOrpagaa», Tak Kak y MeHs 6onbLue
OyKB Mocrne MOero MMeHu, YemM Ha MOE UM, U 9 YBEPSIO BaC, YTO BbIMYCKHUKMA YHUBEPCUTETOB MOTYT He
xBataer 6onbloro kKonmnyectBa dakTnyeckon uHdopmauun). Hanpumep, «HayyHble SKCNepTbl»
BbIMOSTHUIM pacyeTbl U YTBEPXKOAIOT, YTO 3aKOHblI (PU3UKM MOKa3blBAOT, YTO ANEKTPUYECKUI reHepaTop
He MoxeT paboTaTb Ha ra3oBoOV CMecu, KoTopas BblpabaTbiBaeTcs U3 BOAbI, KOrda Yepes Hee nNpoxoauT
3MNeKTPU4eCcTBO. 3TO TUMWYHbLIA BbIBOA, KOTOPbI COBEPLUEHHO HEBEPEeH, eCnn yyecTb, YTO Nioan B
N30NMPOBaHHbLIX paloHaxX eXeOHEBHO MonyyalT 3MEeKTPUYEeCTBO OT FeHepaTopoB, €OMHCTBEHHbIM
TONNMBOM KOTOPbIX ABMSETCH Boaa. [laBante pacCMOTpMM MX NOAXOA.

1.f'oBOpAT, YTO BOAA COCTOUT M3 ABYX MOSEKyNn BOAOPOAA M OOQHOW MONeEKynbl Kucrnopoga. ATo NoyTu
npaBuibHO, U pbiba AomkHa ObiTb O4YeHb BrnarogapHa, YTO OHM He COBCEM MpaBbl. 3aTeEM OHW FOBOPAT,
YTO KONMYECTBO TOKa, Heobxoammoe pAnsi pacwennieHnss Bogbl B ra3oByld CMECb, MOKasaHo
akcnepumeHTamm Papages. To, 0 YeEM OHM He 3HALOT, Tak 3To TOo, YTo bob Bowc, CtaH Menep u Lureta
Xacebe kaxabli U3 HUX ganu B AecAtb pas Gonbwe pesynstatoB Papages, u Kaxabli MCnonb3osarn
COBepLUEHHO pa3Hble MeToabl. KoadpdumumeHT 10 B pacueTe nmeeT 6onbLLIOE 3HAYEHME.

2. 3aTteM OHW pacCuYUTbIBAKOT 3JHEPruo, MPOM3BOOUMYIO MPU CXUraHMM Bogopoga. OTO gABnsercs
OCHOBHOM OLUMOKOW, MOCKOMbKY ras, MOSlyYeHHbIN 3M1eKTPONN30M BOAbl, HE SBMSIETCA BOOOPOAOM, a
npeacraBnsaeT cobon CMeCb CUMBbHO 3apsPKEHHbIX OAMHOYHbLIX aTOMOB BOAOPOAA U BbICOKO 3apshKEHHbIX
OOMHOYHbIX aTOMOB Kucriopoga. JTa cMecb 06blMHO HasbiBaeTca «HHO» u mnmeer aHepruio
pekoMbunHaummn, koTopasi 06bIMHO B YeTbipe unu NaTe pas 6onblue, Yem razoobpasHein Bogopoa. HHO
HaCTONbKO aKTMBEH W SHEPIUYEH, UYTO CXMMasa ero Ao AaeneHust 6onee 15 ¢yHTOB Ha kBagpaTHbIf
aronm (15 pyHTOB Ha KBaApaTHbIA AOWM), OH CaMONPON3BOSIbHO BOCMTAMEHSIETCA. OTO O3HAYaET, YTo
«Hay4HbIE» pacyeTbl YXKe HM3KNe Kak MuHuMym B 40 pas

3. OHM He 3HaloT, YTo Npu AobaBneHN MenKUX Kanemnb XONOoA4HOW BOAbl UMK «TyMaHay B NOCTyNatoLLuii
BO3AyX BoAda npeBpallaeTcss B MrHOBEHHbI nap npu BocnnameHeHun HHO, cosgaBasi Bbicokoe
[AaBreHve BHYTPY UUNMHAPa reHepaTopa 1 3acTaBnss reHepaTop AeNCTBOBaTh Kak NnapoBoy ABuraTternb
BHYTPEHHETO CropaHus.

B pesynbrate aTMx noapobHOCTEN «HAyyHble» pacyeTbl, KOTOpble MOKa3blBaloT, YTO reHepaTop He
MOXeT paboTaTb OT COOCTBEHHOrO WCTOYHMKA JHEPrUW, COBEPLUEHHO HEBEPHbI, Kak W MHOrne
«Hay4YHble» 3asiBMIEHUS], CAENaHHble HEBEXECTBEHHBIMU «YYEHBIMUY.

OpHako gBuratbCs garnblue, BEPOSATHO, camas BaXKHasd npuumMHa Mycopa, KOTOpbIA U34atT y4YeHble U
YHUBEPCUTETCKME MccregoBaTenu, - 3To npobnema yenoseka. YHUBEPCUTETbI AOMKHbI NOAAEPXKMBaATb
CBOE MOJIOXKEHME W NPECTUX, MOCTOSAHHO NY6nMKysa HayuvHble cTaTbW. ITU MUCCregoBaTenbCkMe padoThl
co3galTca B pesynbrate  MCcCrefoBaTernbCckonM  paboTbl, BbLINOMHEHHOW  BbIMYCKHMKaMW  MOA4
PYyKOBOACTBOM Mpodreccopa. ATa paboTta CTOMT OeHer, KOTopble npedocTaBnAlTCca OoratbiMn Kak
«rpaHTbl». boratble nognm obblMHO GoraTbl, MOTOMY 4YTO Y HUX MNPUObLINbHBIN BU3HEC, U OHW MOryT
oKasaTb AaBreHue Ha npodeccopa, 4Tobbl HEe OONYCTUTb KakMx-NnMbo MCCreqoBaHUn, KOTOpbiE MOIn
Obl KOHKYpMpoOBaTb C UX CYLLECTBYIOLLEN KOMMEPYECKOM Npubbinbio. Takum obpasom, pesynsraTbl U3
OCHOBHbIX YHUBEPCUTETOB KOHTPOSMPYHOTCH, N €CNn Kakon-nnbo YeCTHbIN nccnegoBaTtenb He cornaceH
C TEM, 4YTO FrOBOPUTCS, TO STOT UCCIeaoBaTeNb 3aHECEH B YEPHbIA CMIUCOK M AaKe BbICMEMBAETCH €ro
OblBLWUMMW  KOffleramu, W OH CYMTaeT HEBO3MOXHbIM  JdanbHenee pas3sButne  CoObITUIA.



ncenegoBartesibCkada no3numn4a B nobom mecTe. Hay‘-IHaFl I/lHd)OpMaLl,VIFl noaaBnAETCA yxe bonee cTa
NneT.

Taknm obpasom, pesynbraTtom ITUX BeELLEeN SABMSETCS TO, YTO MNpsiMasi peanbHOCTb YCTPOMCTB C
GecnnartHoM 3Heprnen oTpnuaeTcs (A3blk B LLENTOM) YYEHLIMU, KOTOPbIE HE XOTAT BGbITb B YEPHOM CIMCKE
M KOTOPblE MOMHOCTBI OCO3HAKT, YTO TO, YTO OHW 3aSABMSIOT, HA CaMOM Jere SBNAETCS NOXbHO.
MHTEpHET yCNoXHSET UM 3agady, HO OHW BCe elle NPeKpacHO CNpaBnarTCcsa ¢ TeM, YTobbl obMaHbIBaTb
OONbWNHCTBO nNtogen Oonbllyld 4YacTb BPEMEHW, nonarasicb Ha obuee OTCyTCTBME 3HaHUMN Yy
obLecTBEHHOCTH.

Patrick Kelly
http://www.free-energy-info.com
http://www.free-energy-info.co.uk
http://www.free-energy-devices.com
http://www.free-energy-info.tuks.nl

Mepesog Robur
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