Bnacos B.H.

CnoXHOCTb U NpoCTOTa Hawero obITUA -15
Kniou B BonweoOHbIU Mup acdupa.

TanHbl Hukonbl Tecna

Korga pasmblwngelws Hag TanHaMmu, octaBneHHbIMU Ham Hukonon Tecna,
[peem, baymaHOM ”“ MHOrMMM  OpyrMMu, CYMEBLUMMM  co3gaTb
9HEepProyctaHoOBKW, KOTOPbIM He TpebyeTca B KayecTBe roptoydero 6eH3uH
Unn ras, To NpPUXoauvllb K yOexXOeHUHo, YTO YPOBEHb Pa3BUTUS HAYYHOrO
CO3HaHUSA U pasBUTUS oduLManbHON HayKn yXXe OaBHO He COOTBETCTBYET
noTpebHOCTSM YenoBevecTBa.

KOHEYHO, KOe-4TO MOXHO OOBbSACHUTbL PEXMMOM CEKPETHOCTU, KOTOpble
BBOAUIIN CTPaHbl KanuTanuUCTUYeCcKoro M couManucTUYecKoro fiarepen B
rogbl XonogHoW BOWHLIL. W, 3HaunT, Hago Obino «noxmatutb 6abyLiky», T.e.,
He TOMbKO BBOAUTb B 3abnyxaeHwve, Ae3nHdopMmpoBarb,
npegnonaraeMoro nNpoTUBHMKA B BO3MOXHOW TEpPMOSLEPHOU BOMHE, HO U
KOHONaTUTb MO3r1 COBCTBEHHBIM CTyAEeHTaM 1 NPOCTbIM paboTsaram.

Ecnu B KoHue 19 n Hayane 20 Beka MHTEHCUBHO pas3BUBannCb Teopun
adupa, To ¢ MOMeHTa nybnukaumm A.SNHLWITEMHOM OCHOB cheuuanbHOM
Tepun oTHocutenbHocTn (CTO), a 3atem obLien Teopnn OTHOCUTESTBbHOCTU
(OTO) ynomnHaHus o0 adpupe NOCTENEHHO CTanu mcyesaTb M3 Hay4YHbIX
nyénukaumn, a 3artem oduumanbHasa Hayka BooOLle cTana oTpuuatb
CcyLlecTBOBaHMe adupa, Kak ecTeCTBEeHHOW cpefbl, Kak OCHOBHOW 4acTu
MaTtepun, KoTopasi 3anorHAeT Bcé CBODOAHOE OT BeLLeCTBa NPOCTPAHCTBO,
a Takke 3anosSTHAEeT YaCTUYHO NMPOCTPAHCTBO MeXAy aToMaMu BellecTsa. A
B nocnegHune gecatunetusi, Hanpumep B CCCP, otpuyaHne CTO n OTO
dakTnyeckm OblNo MpUPaBHEHO K YroNOBHOMY MNPECTYNMEHUo, Tak Kak
KputukoBate CTO mn OTO ObiNno 3anpeleHo nog Yrpo3on noTepu
BO3MOXXHOCTWN 3aHUMATbCA Hay4YHOWN OEATENbHOCTbIO.

JInyHO MHe TaK 1 He yaanocb BHUKHYTb B domamyecknin cmbicn CTO, a yx



06 OTO a u He rosopto. OcobeHHO MeHs yauenano aea cneacteus CTO:
YMEHbLLUEHNE JNMHEHbLIX pPa3MepoB Tena BAOMb HanpaBneHUs OBUXEHUS
Ans BHelWwHero Habnwogatensa v 3amenneHne xoga 4acoB ANst TEX, KTO
HaxoguTCa B  OBMXKYLIENCA C  OOCTaTOMHO  BbICOKOW  CKOPOCTbHO
WHEPUMOHHON cucteme. Wnn kakmm obpasoMm TAroteHne BMECTO
WUCKPUBIEHNS MaTepuanbHOM cpeabl WUCKPUBASIET MNPOCTPAHCTBO, TPU
N3MEPEHNA  KOTOPOrO €eCTb BCEro fnub CBOMCTBA W (PYHKUUK
MaTepuanbHOW cpeabl UM maTepuanbHoro obbekta? NMpocTpaHCTBO, Kak U
Bpemsi, MatepmarnbHbiM 0ObekTaM He HYXHbl. OHM npekpacHo obxoaaTcs
GnuskogencTemeM, cosgaBasi NPy 3TOM TakMe maearnbHble CUCTEMbI Kak
ranakTukn. OTN BbICOKME MOHATUA HYXXHbl HaM, NoaaM, YTOObl Mbl MOIMK
CTaHAapTM3NPOBAaTL HaLIW NpeacTaBneHnst 06 OKpyXatoLeM MUpe 1 Yyepes
MaccoBoe M HenpepbiBHOE 00y4vyeHne BGonblunx macc nogen obecneynTb
B3aMMOMOHMMaHWE MexXxay NabMU NPy B3aMMoaencTBUNN MeXay cobom u
npuvpogon. [na nogen BaxHO pasroBapmBaTb Ha OOHOM U TOM Xe A3blKe,
4YTOOblI NPW YyNpaBfEHUN OKPYXatlolen cpeaon He ynoaobnaTbCs paky,
nebear u wyke.

N3yuyaa napagokcel CTO u OTO, a8 Tak M He MOHSAM, Kakue Cunbl
3aCTaBnslOT BCE 3TO peanui3oBaTb. Beab Bcs ucTopusa 4yenosedvecTsBa U
HaykKu y4ar, 4YTO eCfn YTO-TO MNPOMCXOOUT, TO AOfMKHa OblTb cura wunm
MCTOYHUK QHeprun. A TyT TOMbKO 3a CYET pa3HOM CKOPOCTU ABWKEHUS
WHEPLMOHHOW CUCTEMbI N HabnogaTtensa B KPOMELLHOW MyCcTOTe U TEMHOTE,
c byxTbl-6apaxTbl, TO Macca pacTeT, CTpeMsACb K OEeCKOHEYHOCTW, TO
NNHENHbIE pa3Mepbl K HYIK CTPEMSITCS, TO Yacbl rPO3SAT OCTaHOBUTLCS. U
9TO MpM TOM, YTO A0 CUX MOpP HEU3BECTHO TOYHOrO (OU3NYECKOrO
onpedeneHnsa, 4To Takoe Macca, Bpemsi U npocTtpaHcTBo. Kopoude, He
3HaeM, YTO Y Hac B HOCY, a BCe Tyaa Xe, K 3Be3fiaM, [a elle Kpartyanmm
NyTEM M HEU3BECTHO Ha YéM. CnnowHass MaHuMnoBLWMHA, BOT YTO Takoe
CTO n OTO. lNogepxaTbes He 3a yTo. Kpome Toro CTO n OTO mrHopupytoT
TakoOM BapuaHT [OBWXEHUA Kak BpalleHue, KoTopoe nana BceneHHou
SIBMISIETCA OCHOBHbIM, a TMPSMOSIMHEMHOE pPaBHOMEPHOE [BWXEHue
BCTpeYaeTca pas3Be TOMbKO BO CHE Yy HEKOTOpbIX 0C0b0 peTmBbIX
CTOPOHHMKOB A.OMHWTENHA. [10TOM, HMKTO He 3aMeTun, 4YTo npwu
obCcyXaeHun TOoro, 4YTO TBOPUTCA C Habnwgatenem n MHEPLMOHHOM
CUCTEMOW, HE3PUMO MPUCYTCTBYET KTO-TO TPETUIN, KOTOPLIN Kak bor, cpa3sy
3HaeT, 4TO [Jenaetr Habnwpgartenb, Korga MWHEPUMOHHasi cucrtema
npoknagbiBaet 6opo3gy B NpocTpaHcTBe. Kak 3TO BO3MOXHO, €Cnu
CKOpPOCTb CBeTa KOHeYyHa?

B ntore a npuwen k camomy npoctomy BbiBogy, 4To CTO n OTO npocTto



oTOoOpaxaltT WNN3MKM, BO3HUKaKLWME B CO3HaHUW Habnwogatena u Tex
y4yeHbIX, KoTopble BoobpaxatoT cebs atum Habniogatenem. CTO n OTO —
3T0 Mupax. M Kk HaydHOMY OOBLACHEHMIO OU3MKU OKpYXKatoLlero Hac mMupa
CTO n OTO He uMeKT HUKaKOro OTHOLWIEHUs. JTo rpybenwasn owwmbka
MWPOBOW HayKku, a 3HA4UT U HayyHblXx paboTHMKOB. BriornHe BO3MOXHO,
Hay4yHaa obLlecTBEeHHOCTb Oblnia co3HaTenbHO BBedeHa B 3abnyxaeHwue,
4YTOObI OTBIIEYb BHUMaHWE fogen OT MaccChbl coumarnbHbIX Npobnem, gatb
BO3MOXHOCTb elle net Ha 100-200 npognuTtb Ha 3emne npasneHue
coumnaneHblx napasutoB. Kopoye, ObITME onpedensercss CO3HaHUEM, U
NO3TOMY JHOOMN XMBYT TaK, Kakoe Co3HaHWe OHU HOCAT B cebe.

A 4yT0? Hapogam BHyLWwMnK, 4YTO 3a npegenamm 3emnu xonogHasi nycroTa,
yTo cneTtatb Aaxe K onwkanwen 3se3ge HEeBO3MOXHO, a K bnvxkanwen
nnaHeTe He MMEET CMbICMa, YTO OCTaeTCs TOSMbKO XWUTb U MYYUTbCS Ha
3emne, Ha KOTOPOW Mu3-3a McYeprnaHus PecypcoB MNPUAETCA YCTaHOBUTH
peXuM KenesHonm nATbl, UOO «bonmBap He BblAEPXUT ABOMX». B
pesynbrate ocCTaeTcsl CMUPEHHO HabniogaTb, Kak Tebs npeBpaliaoT B
6e3rpaMoTHOro mauoTa, YHUYTOXalT BOAKOW, TabakoMm, OTpaBreHHbIMU
BO3yXOM M BOOOW, 3aCTaBfsOT 0OMaHOM 1 CUITON €CTb OTPaBfieHHbIE UN
MoanduumpoBaHHble NpoayKTbl. Kak BoBrekawT B pasBpaT, KOppynuuio,
CMUpeHne NpoTuMB coumanbHoro obmaHa. M BCE 3TO pagn TOro, 4Tobbl
4YenioBe4yecTBO, MOXOPOHMB W CXapakupus  4-5 munnvapgoB YenoBek,
cMorno obecneuntb Xankyt >KU3Hb OcCTaBweMyca OO0SbLINMHCTBY W
PanCKyl0 XXU3Hb 3eMHbIM MHOMMaHeTaHaM, Hanpumep, bunny 'entcy nnm
PomaHy AbpamoBuyy.

Ho, HecMOTps Ha faBreHve Ha CTOPOHHUKOB 3dupa, OTKa3 nybrnmkoBaTb
nx paboTbl B CEPLE3HbIX HAaY4YHbIX XXYpHanax, yrpo3bl Hay4HOro 3abBeHust n
T.4., 9up ByKBanbHO BbINMPAET U3 CEPbE3HbIX Hay4dHbIX paboT B BuAe
dmsnyeckoro Bakyyma WM TOPCUOHHBLIX MOSiIen, W HaxoguT CBOUX BCE
HOBbIX WU HOBbIX CTOPOHHWKOB, KOTOPbl€ COBEPLUAOT MO COBPEMEHHbLIM
MepKam camble HacTosiue MoaBuUrn, usobpertas camble HEBEpPOSITHbIe
YyCTpOWMCTBa, Hanpumep, ©Oe3TonnueHble  3HeproreHepatopbl.  OHu
n3obpeTaloT, a UM oduLmanbHaa Hayka 3asiBNseT — Balwa OesTeNbHOCTb
mKeHayyHa. Ha 6onbluee oduvumanbHas Hayka HecnocobHa, xoTs bonee
nonyeeka obelana 3anycTuTb TEPMOSOEPHbLIN peakTop U He
NpoABWHYNacb B 3TOM HanpasfieHUM HU Ha Lwar, TpaTa npu 3TOM NIMYHO Ha
cebsi M CBOM MPOXEKTbl HeManble OeHbrn, Hawwn AeHbrn. W nog wymok
CTPOA aTOMHble 3reKTPOCTaHuMW, Aenad Hac 3aroXHUKamu BrioriHe
BO3MOXHOW aBapun C pagnakTUBHbLIM 3apaXkeHnem 3emnv, BoAdbl U
BO34yXa.



OgHUM K13 nNepBblX, KTO, MUCXOOA M3 MONOXEHuM Teopun 3ddupa, cmor
AokasaTb, YTo aup — 3TO pearnbHOCTb Hawero mupa, 6bin Hukona Tecna.
TanHa ero TpaHcdopmatopa 4O CUX Nop oduunanbHO He packpbiTa, XOTS
noéutenn, onuMpascb Ha WHTYMUWUIO, CYMenu co3gaTb MHOXECTBO
BapunaHTOB, KOTOPbIE NCMPAaBHO «M3BIeKann» 13 adupa saHepruo.
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Pwuc.1. BHewHnn Bng ogHoro U3 nepsbiX TpaHcdopmaTtopoB Tecna.

Botr n Tapuanb KanaHapgse cymen pasragaTtb cekpeT Hukonbl Tecnbl u
yMyOpuncs 3anaTeHToBaTb CBOE u30bpeTeHne. OOHO M3 ero YCTPOWCTB
«BblgaeT» B Harpy3ky uenbix 100 kBaTT. Takon MOLLHOCTU XBaTUT Ha
obecneyeHne aHeprnen nocesnka n3 50 gomos. A ero BapmaHT yCTpomMcTBa
Ha 5 KBaTT KaK pa3 nogouaer Afs SHepronutaHna OocTatoyHO 60onbLIOoro
nHamBugyanbHoro goma. EQnMHCTBEHHO, MHe KaxeTcsd, YyTo KanaHaase He
MMeEET npaBa NaTeHToBaTb CBOM pa3paboTKu, CChbiadCb Mpu 9TOM, YTO OH
pasragan cekpet Hukonbl Tecna. Pa3 aTo yCTpOMCTBO CAefnaHo Ha OCHOBE
3PMpPHbIX TexHonormnm Hukonbl Tecna, TO HaA4O MPOCTO 3Ty TEXHOMOrMKO
nepegatb nogam. Bcem! A Tak, HenopsgovyHo, XOTS MNOHATL Tapuens
MOXXHO, YesioBeKY Hadoerno YHUXeHMe CO CTOPOHbI «X0351EB» XU3HWU. Beapb
B Hawe BpeMsl eCcT [JocbiTa TOMbKO TOT, KTO He paboTaeT. 3eMHble
WHOMSIAHETAHE $IBHO He MNOHMMAaKT, OO0 MX 3EeMHOBOAHLIX MO3rOB He
AOXOAUT, YTO TaKoe NosioXkeHne 0o Aobpa He aoBeaerT.



B cBoen cratbe «[lpopok admpa» s nonbiTanica nokasatb Kak Hwukone
Tecna ygoaBanocb u3Bnekatb 3HeEpPruio mn3 adupa He TONbKo paau
GanoBcTBa, a UCMNONb30BaTb JHEPIMO Ha MECTe ero npomMsBoAcTBa, 4SS
nepedadn 3HeEprMm Ha paccTosiHue, AOnd pasHoro poga CcBdA3W, Ans
co3faHus MHOpPMaUMOHHOMN ceTu Tuna WHTepHeT, ans TeneynpasfieHus
pasHOro poga MexaHusamamu, Tam, rae nNpUCyTCTBME  YernoBeka
Hebe3onacHo.

Brixopn
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BropuuHan
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Puc.2 Cxema npocTtenwero TpaHcdgopmartopa Tecna

Tecna npuwén K BbIBOAY, YTO BaXXHbIM 3fIEMEHTOM ero TpaHcdopmaTopa
Obln paspagHUK, HaL COBepLUEHCTBOBaHMEM KoToporo Tecna paboTtan
MHOro neT 1 oTpasun 370 B OOMbLIOM 4ucre nateHToB. M 4To MeHs
nopasuno nNpu YTeHn ero BOCMOMUHAHUWN, NEKUNN U OHEBHUKOB, YTO CaMm
Tecna He genan HUKaKkux CEKPeToB M3 CBOUX M306peTeHnin. OH NOCTOSAHHO
HanoOMWHaAEeT CBOUM chnyLwlaTensMm W yuTaTensm O4HO W TOXe, YTO ero
cuctema pabotaeT TONMbLKO TOrga, Koraa B KOHTYpe C NepBUYHOM KaTyLUKOW
cosgaeTcd NynbCUPYOWKUA MNOCTOAHHBLIN TOK, PEryrsipHO pPe3Ko, OYeHb
pe3ko, TrpepbiBaeMbli B pas3psgHuMKe B MOMOLLbI  crieyuanbHbIX
nckporacutenen. Ynpasensas WUCKpoW, Tecna noriydarn Ha BbiIXO4e CBOEro
TpaHccopmaTtopa MOLWIHOCTb BO MHOro pas 6onblwe MOLWHOCTH,
npoTekarwLwen no KOHTYpy B BUAE YUCTOrO SNEKTPUYEeCKOro ToKa, B
KOTOPbIN (KOHTYP) Obin KMAYEH paspsgHUK. OTO A0 CUX MOP BbI3biBAET
ronoBHyt0 6oOrfb Yy OPTOAOKCAmnbHbIX aKageMUKOB, CUYMTaOLWMX, 4YTO B
TpaHcdopmatope Hukonbl Tecrna wuMeeT MeCTO HapyweHue 3akoHa
coxpaHeHust aHeprim (3C3) n No3TOMY 3TOT TpaHCOPMATOP HE MOXET HU
Npu Kaknx ycrioBux BblpabaTbiBaTb 3HEPrnK DOnbLUE, YEM MU3BMEKaeTca n3
MCTOYHMKA MOCTOSIHHOIO HanpshKeHud, nuTarowero 3ToT TpaHchopmartop.



Ho akTtbl ynpsamas Bellb, NO3TOMY odpuumnanbHaa Hayka HaunHaeT nnTb
N 3a8BNSATb, YTO TpaHcdopmaTop Hukonbl Tecna — 3To NPOCTO UrpyLLKa.

Ho kak Torga obbsicCHMTb, noyemy paboTtanu unu paboTalT reHepaTtop U
MoTop [pes, reHepaTtop Xabbapaa, Tectatmka baymaHa? pen ymep npu
CTpaHHbIX  obcTosiTenbcTBax, Xabbapg  3akoH4YMIT  CBOK  XU3Hb
npecTynHnkomMm, baymaH 3anepcsa co CBOMMU CTOPOHHUKaAMN B PENUIMO3HON
obwnHe. HO uMX MNOKMOHHUMKM U CTOPOHHUKM 3dmpa MNOBTOPAOT KX
YCTPOMCTBA B HECKONbKO WHbIX BapuaHTax M OHM uHorga pabotatT. Ho
noka 3TW YCTPOMCTBA He BOLWM B Haw ObIT, TaKk Kak rocygapcrea,
Kopnopauuu, 6aHkn, odunumanbHas Hayka He noagepKMBatoT MO pasHbiM
NpPUYMHaAM TaKylo OEATENbHOCTb, a TaKKe ornpeaenéHHoe XMOTCTBO W
XaOHOCTb CO CTOPOHbI U3obpeTaTenen n OTCYTCTBME AOMKHbIX 3HAHUWN Y
OCHOBHOM 4acCTW HaceneHuss npuBOOAT K TOMY, 4YTO cO3daHue
anbTEPHATMBHbLIX  JHEpProreHepaTopoB  MOAAETCA  HacCeneHu  Kak
oyepeaHoe 4ygadecTBO HEyOauyHMKOB. OX, Yydaku, dyaaku... bbin Takow
domnbM, nokasaHHbIn B nocneaHue roasl CCCP. B obwem, BeyHas Tema...

UTobbl MOHATL PoSib NPepbiBaHUA UCKPbl B FEHEPUPOBAHUM pPagvuaHTHOW
9HEeprun, Hago No MHOMY MNMOCMOTPETb Ha TaKoe MOHATUA KakK MarHUTHoe
none, Tak Kak paguvaHTHas 9SHeprus CcOo3JaeTcd He WUCKpoW, a camum
ahMpomM, a UCKpa ABNSAETCS TONbKO CMYCKOBbIM KPHOYKOM, KHOMKOW, KOTopas
3anyckaeT BMoJSfIHe eCTeCTBEHHbIN napasnnesibHblii BO BpeMeHu npouecc. B
COBPEMEHHOM Yy4ebHUKe (punsmke O MarHUTHOM MOfle HanucaHo, YTo 3TO
ocobas dopma mMatepun, BO3HMKaKLLAA BOKPYr NPOBOLHMKA C TOKOM, YTO
MarHMTHOE noJsie BpallaeTcsl BOKPYr 9TOro NpoBoAHMKa C TOKOM MO YacoBOW
CTpenke u 4YTO 9HeprMs MarHUTHOro nosis BOKPYr MpoBOAHMKA C
NOCTOSIHHBIM TOKOM paBHa E=L*i"2/2, roe I — cuna Toka, a L —
WHOYKTUBHOCTb MpoBogHuKa (kaTywkn). Boobuwiem, nonydaetcs, 41O
CKONbKO BWOOB CWUIl, CTOSMbKO BMAOOM MOfen, Kak ocobbix hopm mMatepumn.
Ot Takoro obununa copm maTepun MypallKkM Mo KoOXe Tak u nobexanu!
CtpawHo, ax xytb! Ho obpatute BHMMaHWE, 4YTO SHEPrusi MarHUTHOro
nons npamMonponopumnoHanbHO KBagparty Toka. [Ona TpaHcgopmartopa
Hukonbl Tecna 310 KpanHe BaXHO.

Korga cnpawwvBaelb y Y4YeHbIX MO MX YMHbIM KHUraM Wnu MbiTaellbes
MOHATbL MO CMpPaBOYHMKaM, YTO e ITO Takoe MarHUTHOe rnose, TO KpoMe
TOro, 4to 910 Ocobon popmbl norne 6Gonblie y3HaTb He ypaetcd. Ho
XO4eTCA noTporatb 3TO MarHMTHOE nMofle, €Cnu He pykamn, TO
NOOXOOAWMMMN  MHCTPYMEHTaMW, [a W MNOHMMaTb 3T0 obpasoBaHue



XOoTenocb Obl He Ha YpoBHe abcTpakuuin Tuna nosne, a B BUAE KOHKPETHOW
cybCcTaHuMM, KOTOpPYHD MOXHO CpPaBHUTb C YEM-TO YXEe W3BECTHbIM,
HanpumMep, BOAOW UIM BO3QYXOM.

Ecnu ncxogutb U3 noHMMaHuna adupa, Kak OCHOBHOMW arperatHon popmel
mMaTepum BO BcerneHHoOW, KoTopasi K TOMY e 3aroriHgeT BCe MyCTOTbl B
BelllecTBe — nnasme, rase, XXMAKOCTU U TBEpPOOM BeLLecTBe, KOTOpble eCTb
HEe WHaye Kak ocTarnbHble arperaTHble (opMbl TOro e adwupa, TO
SNEeKTPUYEeCKMn TOK Mbl OOSDKHbI NPU3HaTb B KadecTBe MOTOKa adupa B
NPOBOAHMUKAX. JrEKTPOH, KOTOpbIN oduuManbHas Hayka npu3HaeT 3a
HOCUTEIb 3NIEKTPUYECKOro TOKa, He B COCTOSHUU BbINOSTHATL 3Ty (OYHKLNIO,
TaK KakK 9neKTPOHbl He MOKMOalT CBOM atoMbl, U BeayT cebs npwu
NPOXOXAEHUN TOKa KaK AepeBo Mo nopbiBamMun BeTpa.

Korga noTok admpa B KayecTBe 3IMEKTPUYECKOro TOoKa nepemellaercs
BHYTPU NPOBOAHUKA, TO YacTuubl 3adupa, HAa30BEM UX 3(PUPOHbLI, Kpome
NnoCTynaTenbHOro OBWXEHUS MO MPOBOAHWKY Ha4YMHAKT BpallaTtbCa Mo
cnvpanu no 4acoBor CTpenke. OuUp MOXET MPUHATL Nobyto dopmy,
MOXET pasbuTbCs Ha NOpPUUN U MUMMUKPUPOBATL MOA ANEKTPOHBI, YTOBbLI C
HaUMEHbLUMMW 3aTpaTamMu  SHEPrUn MNPOCKOYUTbL Yepe3 MNPOBOLHMK.
[MocTeneHHO 3a cYeT LEeHTPOBEXHON CUMbl 3PUPOHbI UM CTPYKTYPbl U3
9(PUPOHOB, TMOXOXME Ha SNEKTPOHbl, CMEeLaTCd K MNOBEPXHOCTU
npoBoaHuka. OuumnaneHas Hayka yTBepPXOaeT, YTO BbITECHAET ASIEKTPOHDI
WIIN TO, YTO Ha HUX MOXOXe, Ha NOBEPXHOCTb MPOBOAHMKA MarHUTHOE nore,
KOTOpPOE CO3JaeTcs CaMUM JreKTPUYECKUM TOKOM. DPUPOHHbIE CTPYKTYpbI
BbITECHAIOTCA B CKMH-CIIOM Ha MOBEPXHOCTU NPOBOAHMKA, MPOAOImKas
Bpallatbca no cnuvpanu. Bpawasace no cnupanv n nepemellascb BOOMb
NPOBOAHMKA 3(PUP CKMH-CNOS 3a CHET TPEHUSA (BA3KOCTN) C NpUreratLwmnm K
NPOBOAHUKY «CBOBOAHBLIM» 3bMpOM, BOBMEKaeT ero B chnvpasibHoe
ApwxkeHue. BoT atn cnupanu u3 agumpa, oT CKMH-CIost 0 6GECKOHEYHOCTU U
ABNAIOTCA MarHUTHbIM MNOMeM, a 3Heprust aToro nons - 9TO ecCTb
KMHETUYEeCKas aHeprna aTux cnupanbHbiX 3UPHbBIX NOTOKOB. A nosnHas
9HEeprus 3TUX MNOTOKOB, M3 KOTOPbIX MOXET OblTb W3BNeYeHa 3Heprus,
3aBeomo bornbLue.

Takas Touyka 3peHna unu bnuakas K 3TOMy ToYKa 3PEeHUsl Ha MarHUTHoe
none BbiCKkadaHa B cTaTbe «K hM3N4eCcKon CyLLHOCTM SMEKTPOMArHUTHbIX
ABneHnn. MexaHunyeckne aHanorm wunm Ynctas MexaHuka?», aBTop
MBaHbko HO.B. (YkpauHa), kypHan «HoBasa aHepreTuka», Ne5-6, 2003 r.,
cTp 25. lMpunyem aTOT aBTOpP MNOAKPENUI CBOW BbIBOAblI pe3yrbratamu



NPaKTN4eCKnxX aKCNnepmmeHTOB.

Ho 4yTo yaoepxmBaeT adomp BHE NPOBOAHMKA OKONO NpoBoaHuKa? [MpuynHa
npoctas — TOHWXEHHOe [AaBrieHne 3dupa BHYTPU MPOBOOHUKA W
ABuraroulerocss no cnmpann adupa CkuH-crosa. Adup HaxoguTca noA
OYeHb BbICOKMM OaBfieHMEM, KOTOpOe CaM Xe W co3faeT, 3anonHaa cobon
BCE BMOMMOE Ha HacTosiee BpPeMs  MPOCTPAHCTBO.  3aKOHbI
9PUPOANHAMUKM aHaNorMyHbl 3aKOHaM rMapo uUnn aspoguHamukui. A no
3akoHy bepHynnu paeBneHMe B NOTOKe Bcerga MeHblle, 4Yem B
HenoaBwXHOM cpefe. Tak n gaeneHne adumpa (a 310 o4veHb Oonbluoe
AaBrieHne) BHe NPOBOLHMKA MeHbLUe, YeM B npoBoAdHuKe. [loatomy adomp
B6NM3M npoBOAHUKA caaBrieH 3dMpPOM, KOTOPbIN HAaXo4UTCS B OTAANEHUU
OT npoBogHuKa. [MOHMXEHUIO OaBrneHust cnocobCTBYyeT M TOT doakT, 4To
MarHMTHOM none (cnupanen u3 Menknx 3MUPHLIX BUXpen) 3up ToXe
nepemMeLlaroTcs BAOSb NPOBOAHMKA M OOQHOBPEMEHHO BpaLLaloTCs BOKPYr
NPOBOAHMKA MO YaCOBOW CTPErKe, ecfiv CMOTPETb MO HanpaBiEHUIO TOKa.
T.e., 3NeKTpU4YecKNMn TOK B MNPOBOAHMKE BbI3blBAET C OLAHOW CTOPOHDI
yBENUYEeHne MnIoTHOCTM admpa, a C APYron CTOPOHbl YMEHbLUAET BOKPYr
nposogHuka adupHoe paasneHune. Camo cobon, npu OCTaHOBKE
(NpekpawieHnn) Toka aasreHne admpa BOKPYr NPOBOAHMKA HAYHET pesko
BOCCTaHaBnMBaTtbCA C OOHOBPEMEHHbLIM BblpaBHMBaHWEM TMIIOTHOCTU
admpa. Ecnm TOK Oymer ocTaHoBfEH MNyTeM rMOralleHus WUCKpbl, TO
BblpaBHMBaHMWE MNSIOTHOCTM U AaBreHna admpa OyoeTr HOCUTb B3PbIBHOW
Xapaktep, U Mbl MONYy4YMM yoapHYH 3UpPYo BOSHY.

PaccmoTpum noBegeHne agupHbIX MOTOKOB B KonebaTernbHOM KOHTYpe.
[Mocne 3apsgknm KoHOeHcatopa Mexay oOknagkamu  KoHAeHcaTopa
BO3HMKAeT 3aMeTHas pas3HOCTb noTeHumanos. Ecnn Obl He AOM3neKkTpuk
mMexagy obknagkamm, To acoump Obl Hayan KonebaTenbHble NepeMeLleHns ot
obknagkn Kk obknagke HanpsMylo MO KpaTyauwemy paccTosiHuio. Ho
ANANEKTPUK 3TO He nossonseT. [MoaTomy acmp HauyMHaeT nepemellaTbCs
oT (+) K (-) Yepes NPOBOAHUK N MHOYKTUBHOCTL. [BUrasacb No NpOBOAHUKY U
yepes KaTyliKy, 9up BpawaeTcs BOKPYr MNPOBOAHWUKOB, YBreKaeMbli
BpallleHneM CKuH-cnosi. locne JOCTWXKeHUs NPOTUBOMOMOXHOM OBKNagKku
KOHOeHcaTopa 3Tn cnmvpanu adumpa, oTpaxasiCb OT OOKnagku, HaymMHaroT
nepemMellatbCd B 0OpaTHOM HanpaeneHUWM, MeHAs BpalleHue Ha
NPOTMBOMNOSIOXHOE, ONATb MO YacoBOW cTpernke. Tak u «bonTtaetcsa» acup ¢
OrPOMHOM CKOPOCTbIO Mexay obkragkamu KoHAeHcaTopa, npoxoas vepes
WHOYKTUBHOCTbL, MOKa 3Heprus adovpa He pacTtpaTtutca Ha rnpeogoneHve
OMWYECKOro COMpoTUBMNEHUSA. BOT Tak crnabbin TOK MOXET ynpasnsTb U
«Be3TU» Ha cebe nnm 3a cobom Kak NapoBO3 MOLLHOE MarHuTHoe none. U



noka TOK €CTb, MarHUTHOE Mone EecTKo NpuAaBMeHO K MPOBOAHUKY C
TOKOM, HMYeM cebs BHEelLUHe He MNPOosiBNSAs ANs YernoBeka, He MMEILLEero
OpraHoB YyBCTB AN ero Bocnpustusa. XoTta Tecna Habnwogan
HEeOQHOKPATHO, Kak MarHUTHoe TMone BOKPYr OMyLIeHHOro B  Macro
NPOBOAHMKA, MO KOTOPOMY NpoTeKan oyeHb Gonbluoi TOK, BOaBNMBano
Macrno B paauyce HEeCKONbKUX CaHTUMETPOB W Ha rNyOMHY TOXe B
HECKOMbKNX CaHTUMETPOB. ATO Kak pa3 NoTBEPXKAAET, YTO MarHUTHOE none
BedeT cebsi Kak ra3 unm XnakocTb, U CNOCOOHO OKa3biBaTb BO3AENCTBME He
TONbKO Ha (heppoMarHeTUku Unu Apyrve MarHuTHble nons. B cunbHbIX
MarHUTHbIX NONSAX NArYLIKW NapAT Kak NTULbI.

A Tenepb npeactaBUM, YTO TOK pe3KO npekpaTtuncd. Yto npousonget?
[MycTb TOK OCTaHOBMEH B UCKpPe. VICKpOBOM MPOMEXYTOK MO OTHOLUEHUIO K
NPOBOOHUKY SABNAETCA WHbIM arperatHbiM COCTOSHMEeM. [lpuyem korga B
MCKPOBOM MPOMEXYTKEe Mnasma, TO Mo Hemy TOK MUAET, ecriv BO34yX WUnu
WHEPTHLIA a3, UNn «BakKyymM», TO TOK MOXeT He matu. [paHuua mexagy
MeTaryioM U1 rasomMm (nnasmon) SBMSETCA rpaHuLEen Mexay pasHbIMU
daszamu martepun. [loaTomMy B 3aBUCMMOCTU OT TOro, YTO HaxoguTcsa B
MCKPOBOM MPOMEXYTKE — BO34yX UMK nna3mMa, NnoBefeHne Toka MMeeT CBOU
ocobeHHocTu. Korga nnasma CTaHOBUTCSA HECNOCOBHOW NPOBOAUTL TOK, TO
TOK Ha rpaHuLe WCKPOBOro MPOMEXYyTKa pe3ko OCTaHaBnmBaeTcs. Idup
CKMH-CIIOA BHE3arnHO CTOSIKHETCS C KOHLUOM MNPOBOAHWKA W OTpasvTCsa B
obpaTHOM HanpasreHun B BUOE yOapHOW BOMHbI. JTa 3adupHas yoapHas
BOfIHA, CamMOe HacTosiee uyHamn, ©0e3 noTepu SHEeprum HadHeT
nepemMeLLaTbca Ha3ag 1 pasbpacbiBaTb 3MpHbIE CNUpanu OT NPOBOAHUKA,
KpoMe TOoro adupHble cnvpanu BOKPYr MpPOBOAHUKA, JIULLMBLUUCH
KMPUTSKEHNSA» TMPOBOAHMKA C TOKOM HA4yHYT M CaMu pasnetatbCcd Mo
KacaTesflbHOW K TOM OKPY>XHOCTW, MO KOTOPOM 3TOT CIion adompa BpaLlarcs
0o aToro. Tak NeTuT KaMeHb npawy, Korga ero BbiMycKakT U3 Heé. A TyT
TaKUX «KaMyLLUKOB» XBaTaeT Ha MHOXeCTBO WCKP WM MOSHWW, KOTOpble
CTaHOBSACb CBOBOAHLIMW OT TOKa B NPOBOAHMKE MOryT CTaTb younuamm Tex,
KTO HE KO BPEMEHW OKaXXeTCH PsaoM C TakuM NPOBOSHMKOM.

Kopoue, npu peskon ocTaHOBKE TOKa B MPOBOAHUKE, 3pup, NpUaaBIEHHbIN
K MPOBOAHWKY hOpMUpYET yOoapHYH BOSHY, CyMMapHas 3HEpPrusi KoTopowu
onpegensdeTcs 3Hepruen MarHUTHoro nons (a MoXet ObiTb M Bblle, 3TO
Hago elle NpoBepsATb U MPOBEpPsATb), KOTopasd NPSAMONPONOpUUOHaribHa
KBaZpaTy OCTaHOBSIEHHOIO TOKa, N MOLLHOCTb 3TOM yAAapHOW BOSTHbI MOXET
OblITb B ThiCA4YM pa3 6Gonblue MOLLHOCTM CaMOro 3reKTpPU4ecKoro Toka,
co3faBlwlero 3TO MarHutHoe nosne. MoWwHOCTb Toka B MNPOBOOHUKE
npsiMonpornopuMoHanibHa cune ToKa, a 3Heprust MarHUTHOro  Mons



npsiMornponopuuoHarnbHa KBagparty curne Toka. PasHuvua Begb OrpomHas.
He 3ps Tecna He 3abbiBan MOBTOPATb, YTO B €ro TpaHcopmaTope
nepBuYHasl Katywka AoSfmkHa OblTb C 60nblION WMHOYKTUBHOCTBID M C
He3Ha4nTesSlbHbIM COMPOTUBIIEHMEM.

N KTO Tenepb CKaXeT, YTO 3TOT MeXaHU3M NMPOTUBOPEYNT 3aKOHaAM (PUIUKN?
[MfpocTo TOK B nNpOBOAHMKE YMNpaBNAeT MarHUTHLIM TMOfieM  BOKPYr
NPOBOAHMKA U O NPAMOM NpeobpaszoBaHUM SHEPINN SNEKTPUYECKOIO TOKa B
SHEeprui MarHUTHOro Mnonsa pedn He wuaer. OHepruss MarHUTHOro nons
cosgaeTcda gasrieHneMm (HanpsbkeHnem) camoro agupa. T.e., Mbl MMeeMm
Aeno co cBoeobpasHbIM YyCUNUTENEM MOLLHOCTU, «NUTaHUe» ON9 KOTOPOro
nocTtyrnaetr 4epe3 MexaHu3M nMpupoaHOro ynpaeneHna u3 adupa, a
ynpasnsawLwWmMM CuUrHarioMm Ha BXo4e S$BMFeTCA BenuunMHa TOKa B
NPOBOAHUKE WM WHOYKTUMBHOCTb npoBogHuKka. OOHOBPEMEHHO Hagdo He
3abbiBaTb O AaBneHUn okpyxatrowero agupa. Npu aToM Kak NoTok acmpa B
NPOBOAHMKE, TaK W OKpYyXawWuMin NPOBOAHUK 3dwmp, o0Bpasyowmn
MarHUTHoOe none, TEPAT CO BPEMEHEM JHEPruto, XoTs Obl MU3-3a TPEeHUs
Mexagy cammmu apupoHamu. T.e. U BTOpOe Hayano TepMOAMHAMUKK 3Ta
CXeMa He HapylwaeT, Tak Kak adup cam nepemellaetca Tyda, rae
AasneHue ero Hwke. B HanpaBneHwn, rgoe pasneHve adouvpa Bbile OH
MOXET NnonacTb TOSbKO B pe3ynsraTe BO3OeNCTBUSA yOapHOW BOSTHbI.

CnepoBaTenbHo, Uenb ANA  MOCTOAHHOMO TOKa C  PaspsigHUKOM,
KOHOEeHCAToOpoOM U WHOYKTUMBHOCTbIO  MPEACTaBnsalT Ana  adupa
cBoeobpasHbIl HacoC, KOTOpbIA MNO3BOMSET noakadmeaTb 3dup BOOSb
NPOBOAHMKA W MepekayMBaTb €ro B paguanbHOM  MNPOBOAHUKY
HanpaeneHusix. B TpaHchopmaTope Hukonbl Tecna Bo Bpemsa paboThl
Temnepatypa MepBMYHOM KaTyLKM U BOKPYr €€ u3-3a OTKadkm adupa
OOSHKHA NOHMXKATLCH, a BTOPUYHOW U BOKPYr HEE n3-3a Hakadkn apnpom —
noBbIWAaTLCA. OTOT ahdeKkT oTMedan cam Tecna, NO3TOMY B HECKOSIbKNX
nateHTax OH npegnaran 3anmBaTb BTOPUYHYKO KaTYLIKY OXMaXKOEeHHbIM
Macsom, 4To Nno ero MHeHuto nosbiwano Kr4d yctaHoBku.

BosHukaeT BOMpoC, Kak CTPYKTypupoBaH 3dup nNpuv CBOEM BpaLleHUn
BOKpYr npoBoAHuka? Ckopee Bcero gerno obctout Tak. lNMpu BpaweHuu
adupa vYacTuubl admpa B3aNMOLENCTBYIOT Yepe3 MexaHU3M BA3KOCTU Apyr
C ApyroMm. B KOHLEe KOHUOB 3hupHble YacTuubl pas3buBatoTcs Ha rpynnbl,
OHW MNpPUHUMAKT OpPMYy Topa, KOTOpad HABMAAETCA B ITUX YCIIOBUAX
9HepreTnyeckn 6onee BbIrOOHOWM, TaK KakK TPeHWE CKOMbXeHus (4mctasd
BA3KOCTb) CMEHSIeTCA TpeHWeM KaveHud, KO33(UUMEHT KOTOPOro



3HaunTeNbHO MeHblue. [loaTomy 3adupHble cnvpanu MarHUTHOro Mons
COCTOAT M3 MHOXeCTBa npwXaTtbiX ApYr K Opyry TOPOBWUAHbLIX BUXpeW
adupa. ApupHble Topbl C BOKOB NpUAaBNUBAKOTCA OPYT K APYry 9PUPHbIMU
notokammu (CnuHamu), a U3BHE CIIOM TOPOB MPUOABMMBAKOTCS Ha
«HWXKenexawme» crnou gasrieHneM yaane€HHoro OT MpoBOAHMKA adupa.
TawmTe 9dpuMp MarHUTHOrO Mosnd, npeBpalleHHbIM B Koreca, CKWUH-CI0K
ropasgo Jfierde, 4em TallMTb BOJSIOKOM BA3KYHD MacCy W3 OTAeSIbHbIX
9dOMPOHOB.

OTTankmeBasicb OT 3TOW Moenun, Mbl NosiydaeM BO3MOXHOCTb MOMbITaTbCS
co3fgatb  MatemMaTM4ecKyro Modenb paguaHTHoro adodpekta. Ecnu
paguaHTHasa SHepPrnsa — aTo MakcMMaribHas 3Heprust MarHUTHoro nons (unm
nponopunoHanbHa 3TON SHeprun), MOHUMAEMOro Kak COBOKYMNHOCTb
cnvpanen u3 acmpa, cobpaHHbIX U3 MHOXECTBa TOPOBUOHLIX BUXPEN, TO
HeobXoOMMO BCMOMHUTb TakKMe MNOHATUA Kak akTMBHasa W peakTuBHas
MOLLIHOCTb, KOTOpas LWMPOKO NMPUMEHHAETCA B CUCTEMAX NEPEMEHHOIO TOKa.
B cnyyae ¢ adwmpoanHamuyeckmm yaapom B NPOBOAHUKE C
OCTaHOBJIEHHbLIM TOKOM TOX€e MMEET MEeCTO ornpeaeneHHaa AnHaMmuka Toka,
a Takke MarHMTHoro nosns. lNoatomy, MHe KaxeTtcs, YToO cobpaB B €4UHYI0
dopmyny nosegeHne Toka Kak pearibHyl 4YacTb MOTOKa, a MarHUTHoe none
M none B KOHOEHCATope Kak MHUMYHK YacTb MOTOKA, MOXHO MoLennpoBaTb
npoueccbl B TpaHcopmatope Hwukonbl Tecna, wucnonb3dys anredpy
MHUMbIX Yncern. W, HaBepHoe, No aTon nNpuymnHe Tecna LUMPOKO NPUMEHS
npeobpasoBaHnss Pypbe Mpu OLEHKE CBOMX U306peTeHnn, pasnaras
9(PUPHYIO BOSHY Ha rapMOHMYECKNEe CoCTaBnsaoLLmeE.

Bpocaetcss B rmasa TOT ¢pakT, 4YTO npouecc oTbpacbiBaHUS MarHUTHOrO
nons OT MPOBOAHMKA C TOKOM MpPW Pe3KOM MNpeKpalleHUM TOKa O4YeHb
HanoMuHaeT npouecc B rugpotapaHe. C Ton NUWb pasHUUERN, YTO MOTOK
admpa, nOpoXJawWMA pPaguaHTHYIO SHEPrul0  HaxoOgUTCHA  CHapyXu
NPOBOAHMKA C TOKOM, a B rMgpoTapaHe MOTOK BOAbl OrpaHUYeH Tpybow.
Kpome TOoro aHanorom 3dupHOro ygapa B npefernax HeKoTopbixX
AOMNYLLEHUA MOXHO paccMmaTpmBaTtb U OBbIYHbIN CUOH, N3BECTHLIN €LLE B
ApeBHen Mpeunn, KOTopbIA NpU pabdoTe BXOOUT B PEXUM penakCauMOHHbIX
KonebaHun.

BoT Tak, naMmeHsaa pearnbHble nokasaTenuv Toka B MNPOBOOHUKE, MOXHO
Bynet ynpaBnatb 3MPHBIMU NOTOKaMW BOKPYr MPOBOAHUKA U B HYXKHbIN
MOMEHT C MNOMOLWbLI OpraHuM3auun ygapHou  3OUPHOM  BOJHbI
nepeHanpasnAaTb MOLLHbIe 3OMPHbIE MOTOKM B pagWaHTHOM OT NPOBOAHMKA



HanpasneHuu. lNpuyem aHepruio ongd 3Toro ynpasfieHNA U BO3MOXXHOCTb
yrnpaBrneHna 3STUMU MOTOKaMu rnpegocTaBnser cam adup. Takaa BoT
dun3uka, KoTopas yxe He MOXeT pasBuMBaTbCA Adarblle 0e3 0CO3HaHuS
TOro, YTO BbICLUMMU 3aKOHaMW MUPO3OaHNA ABMSAIOTCA 3aKOHbI YrpaBIieHus.
N pagnaHTHbI 3deKT ABNAETCH YaCTHbIM NPOSBIIEHNEM 3TUX 3aKOHOB.

N3noxeHHbIM noaxod no3BonseT NMoHATb PU3nKy MonHun. Beab monHsa —
910 6Gonbwaa wuckpa. OctaBuM rMoka B CTOpoHe 6Gonee pgetanbHbIN
MexaHu3Mm obpasoBaHMs MONHUK. Beibepem cambii npocTon BapaHT. [ycTb
Mexay obrakom 1 3emrnen BO3HUKAET ANEKTPUYECKUIN, a TouHee 3OMPHbIN
npobown. Toraa No MOSTHNEBOMY KaHany HadMHaeT Tevb 60MbLlUON TOK. OTOT
TOK 3@ CYET pesKoro nageHud naeneHus adumpa B MOSIHMEBOM KaHarne
HaKpyTUT Ha cebs MOoWHOe MarHMTHoe nofe, KoTopble, Kak Mbl YXe
nokasarnu, eCTb crnvpanu n3 obunums aupHbIX TOPOBUOHLIX BUXpeN. Ho kak
TONMbKO MOJSIHUSA MOracHeT, TO 3a CYET BO3HUKLWIEWN 3PUPOANHAMUYECKOU
yOapHOM BOSHbI M 3a CYET JIMKBMAAUMW KaHama C HU3KUM 3UPHbLIM
AasrneHnemMm 3up, HaKpyyYeHHbIM Ha MOSHUEBLIM KaHarn, pasrfeTuTcs B
BUOEe UMNUHOPUYECKOW yOapHOW BOMHbLI B pagvanbHOM HarnpasreHuu oT
MOJTHMEBOrO KaHana. B wutore Mbl yBMOUM 3Ty yOoapHyl BOSIHY B Buae
BCMbILWKMA cBeTa (MOSIHUM), XOTS 3TO He CBET, U YCIblUM B BuAe rpoma.
OHeprna aTon LNIMHOPUYECKOn yaapHou 3UpHOM BOSMHbI ByaeT B COTHU U
TbicA4M pa3 borblle TOW 3Hepruu, Kotopas B Buae TOKa NpoxoguT Mo
MOIrHMeBOMY KaHany. [lpyyem Hago 3amMeTuTb, YTO MOMHWUA npu npoboe
SHepruio He Bblgernser. JTO npupoda TpaTUT CBOK 3HEPruto, COBEPLLAET C
NOMOLLbIO MOfIHUK paboTy Ans Toro, 4Tobbl NPOOUTL MOMHWEBBLIA KaHarl.
Ho npobuBasi MOMHMEBBLIM KaHamn, npupoga B MOMEHT , KOorda MOSHUS
racHeT, BbICBOBOXOAeT B OKpyxatouwlee MNPOCTPAHCTBO MOLLHbIE MOTOKM
9OMpPHOMN SHeprnn, uMelLine MOoBbIWEeHbIN noTeHUuan, Wn KOTOPOW
(3Hepruen) MoryT BOCNONb30BaTbCS CTPYKTYPbI, HYXXAatoLwmecs B Hen. ITo
npexae Bcero Bo3aylHble Macchl, obnaka n T.4. Ho aTon aHepruen MoxeT
BOCMNOSb30BaTbCA M0boe XMBOE CYLIECTBO, B TOM 4YucCrie U venoBek. Bot
BaM 1 OTBET Ha Bonpoc, oTkyaa lNpupoga 6epet aHepruio Ha pasHoro poaa
CMepYn, LMKMNOHbI U T.4. QHeprust ConHua nrpaet BaXKHYH posib, HO cKopee
BCEro BbICTYMaeT B pPoOnu 3aTpaBku, onupasicb Ha koTtopyk [lpupoga
npobusaeTt acpnp MoNHUAMMU, BO3DYXOaeT 1 packadnsaeTt 3dmp, UCMOb3ys
€ro 3HepPruo Ha MosHYy KaTyLLKY.

CTaHOBUTCHA MOHATHbIM MexaHu3M oOpas3oBaHMs LIAPOBOW  MOIHUM.
llapoBass MonHMs MoxeT o6OpasoBaTbCsi B pesynbrate pacnaga
MOSHMEBOro KaHarma Ha oTaernbHble (parMeHTbl, a Takke U3 adwupa,
pasneTalLLerocs oT MOnHUeBoro kaHana. 6o ans o6pasoBaHUs KpynHOM



LLIApPOBOM MOMHUM OOCTAaTOMHO TOro, YTOBbl HECKONBbKO TOPOBUAHLIX BUXPEN
cnunuce B oauH. Jliobon TOpoBUAHLIA BUXpb OGNagaeT BbICOKOW
YCTPOMYNBOCTBIO, @ 3OUPHbIN BUXpb TeM Bonee. HO npu cONpuKOCHOBEHUM
C METaj/sIOM TaKoOW BUXPb MPUUMHET K MNOBEPXHOCTU MeTanna Wu
paspyLmTCs, Nnepeaas MeTansy CBOK 3HEPruio.

MexaHn3m reHepaumn pagnaHTHOWM SHEPrnn, CBSA3AHHbLIA C UCKPOW UMK
UMMYNbCOM  OrIeKTPUYECKOro TOKa, MO3BOMSET [MOHATb  HEKoTopble
ocobeHHOCTH, KoTopble HabnwoJarTcsd B HEpPBHOW cuUCTeMe, Hanpumep,
yenoseka. Mbl YacTo BMECTO rMmmMHacTmMka rosopum 3apsigka. Ecnm xopoluo
nogymartb, TO, AENCTBUTENbHO, (prnsndeckass akTMBHOCTb COMPOBOXOAETCS
nepemeLleHneM MO HepBHbIM BOJSIOKHAM 3SIEKTPUYECKUX UMMNYNbCOB C
OTHOCUTENbHO BbICOKUM MOTEHUManoM, C BepTUKalbHbIMU (POHTaMM.
[MpoxoxgeHne Takoro umnyrnbca no NPOBOAHUKY Bbi3blBaAET yAAPHYHO BOSHY
M MOLLHOE BO3OENCTBME Ha OKpyXatwowwun acup. B ntore sHepretnyeckmnin
noTeHumarn BOKPYr HEPBHbIX BOMOKOH, MO KOTOPbIM 4YacTo nepemMeLlarTcs
UMMYNbCbl, BPEMEHHO OKaXeTCs MOBbIWEHHbIM. JTO U  HABMSETCS
3NEeKTPUYEeCcKon nnu ahupHOM 3apaakon. STy SHEPrn0 OpraHM3M MOXET B
nocneayroLwem nepegatb No KPoBU, NMMMA@eE UM HEPBHbLIM BOSTIOKHaM Tyaa,
roe oHa Heobxoguma. [loaToMy HeyaAMBUTENBHO, YTO Yy (PU3NYECKU
aKTUBHbIX, 3[0POBbIX mNoden, aypa, rnornydeHHas no metogy KupnuaH,
MoLLHass u oxsaTbiBaeT Bce Teno. A y OonbHbIX niogen aypa crnabas u
pasopBaHHaA HaL 3HepreTM4eckn ManoakTUBHbIMW y4acTkamu Terna. Jliogu,
TakuMm oOpasom, 4ABMSATCA 3PUPHLIMU CyLLeCTBaMM, >XMBYT 3a CYeT
9Heprun adgmpa, a TenecHas obonoyka npugaHa Ham, 4YTOBblI Mbl MOrfu
COMPOTUBIIATLCA OKpyXalLlemMy BelleCTBeHHOMY Mupy. He WCKMoYeHo,
YTO WMMEHHO JTOT MEeXaHW3M 3apsiakM NEXUT C OCHOBE CnocOoBHOCTU
HEeKOTOpbIX Ntoaen anurternbHoe BpeMs obxoauTcs 6e3 enpbl. Nonyyaercs,
4YTO perynspHas nocunbHas pusnyeckass akTMBHOCTb CMNOCOOHa CepbEs3HO
YKpenuTb 300poBbe 4ernoBeka. [lvwa TakoMy 4ernoBeKy HyxHa ©Oyaer
WCKNIOYUTENBbHO S  BOCCTAHOBMEHUS MOBPEXAEHHbIX KMETOYHbIX W
TKaHeBbIX CTPYKTYp. A 3Hepruio Takon 4vernoBek Oyaer kak aBTOMOOWIb
Hwukonbl Tecnbl 6paTb 13 adompa, KOTOpbIA BOKPYr Hac.

*%*

Hukona Tecna, noHumasi porib WUCKPbl M CrnocoboB YynpaBneHusa eto,
npuayman n nepenpoboBan MHOXeCTBa CaMblX HEBEPOSTHbIX CMOCOOOB.
BoT oguH 13 naTteHToB Ha YCTPOUCTBO AS19 reHEPUPOBaHNA TOKOB BbICOKMX
4yacToT 1 noteHunana (puc.3).
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Puc.3. PucyHok na nateHta Hukosnbl Tecna.

MpepbiBaTens (koHTpornnép C) B NEepBUYHOM KOHTYpe ITOro BapuaHTa
TpaHccopmatopa  COrMacHO  nateHTa  MOXET  OblTb  OBblYHbBIM
MeTanM4yeckum AUCKOM UAN UMNUHAPOM C 3ybuamMu unv oTaenbHbIMU
cerMeHTamn, K3 KOTOpbIX OfHa WM HECKONbKO  AuameTpanbHo
NPOTUBOMONOXHbLIX Map oO0beduHeHbl UM HaxoOATCA B 3SIEKTPUYECKOM
KOHTakKTe C TenomMm uunuHgpa (gucka), a 4vacTb [AuMameTparibHO
NPOTUBOMONOXHLIX Nap 3yOLUOB 3TOr0 KOHTaKTa He umeroT. U torga npu
BpalleHUn Aucka wunu uunuvHgpa weTtkn F OyayT KOHTakTupoBatb TO C
OOHVMW napamMy CEerMeHToB, TO C ApYruMn, co3fdaBasi NMpPepbiBUCTLIN TOK,
HeoOXxoOuMbIN AN reHepauum yoapHbiX 3UPHLIX BOMH B MNEPBUYHON
kaTywke E. B pesynbrate anekrtpoctatMyeckon MHOYKUMM no Tecna BO
BTOPUYHOM KaTywke ©OygeT cosgaBaTbCa MoTeHumar, Mno3BONSOLWMNI
obecneynTb NUTaHWE namr, ykasaHHbIX Ha CXeme.

Cam mMexaHM3M MOBbILEHUSI MOLLHOCTM OT WCTOYHMKA 3Heprum A Ko
BTOPUYHOM KaTylike Tecna He pacKpbiBa€eT, HO B NaTEHTE YyKasblBAET, YTO
co3gaHMe npepbIBUCTOrO MOCTOAHHOMO TOKa KpavHe BaXHO AN
paboToCcnocobHOCTM ero yCTponcTBa.



Bor pgpyrom BapuaHT ycTpoucTBa (cpefcrtsa) ANs reHepupoBaHUSA
aneKTpun4eckoro Toka (puc.4)

H. TECTA
CPE/JICTBA TEHEPUPOBAHUA ERKTPUUECKOTD TOKA

Mo 514168 6 MEBPAH 1894 T
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Puc.4. [NaTeHT Ha cpencTBa reHepnpoBaHUS 3NEKTPUYECKOro ToKa.

B aTom ycTponcTBe UCKpPOBUK (paspagHukK) obosHayeH bykBon F, oH BMecTe
C NepBUYHON N BTOPUYHOM KaTyLLKOW HaXO4ATCA B BaHHe ¢ MmacrioMm. Hacoc



N obecneumBaeT UMPKYNsSUUIO Macna B NepBYK odepeab AMst oxXnaxaeHus
KaTywek. Ho ogHoBpeMeHHO Macno obecrnednBaeT BpalleHUe BEPTYLLKN B
ycTponcTee F, KOHLbI KOTOPOW Npu BpaLleHnn obecneumBaroT 3aMblKaHne U
pasMblkaHue paspagHuka. B pesynbtate obecrneymBaeTcsl He  TONbKO
npepbiBaHMe TOKa B MEPBUYHOM KOHTYpPE, HO M NoA OENCTBUEM yOapHOW
BO/IHbI B Macfie MeHSIeTCd €MKOCTb KOHZAEHCaTOpoB B TrepPMETUYHON
eMyoKkcTu L. B ntore peluaerca MHOXeCTBO 3ajad, a Ha BbIXo4e BTOPUYHOM
KaTyLWKN MMEEM MOBbLILLIEHY 3NEKTPUYECKYIO MOLLHOCTb, U3BMEYEHHYIO U3
admpa, ana nogaym notpedutento E.

[lake NoBepXHOCTHOE 3HAKOMCTBO C narteHTamm Hukosnbel Tecna no3Bosnser
NOHATb MEXaHW3M reHepaunn YyOapHbIX BOSIH U TOMbKO CUAAWMM Ha
HedpTerazoBon Tpybe, Yy KOTOPbIX MO3rM  3anfbifii  XUPOM  OT
CaMo0BOMNbCTBA M NEHU, HUKoraa He NoHATb naen Hukonbl Tecna.

Botr dparmeHT pucyHka Hwukonbl Tecna, B3ATbIN U3 OOHOM €ro nekuum
(puc.5).
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Puc.5. ®parmeHT pucyHka. Metogbl npeobpasoBaHns MOCTOSHHOIO TOKa.

OTOT PUCYHOK nokasbiBaeT, YTo Hukona Tecrna no metogam paboTbl C
NOCTOSIHHBIM ~ TOKOM  Janeko npes3aweén 3aucoHa. [locmoTpuTte
BHMMATENbHO Ha PUCYHOK. Buaute, 4yTo Tam npakTU4ecku Besde CToAT
ynpasnsemble paspagHUKA. OTO 3HAYUT, YTO nepenaBaTb NO TakMM Lienam
Tecna cobupanca He MOCTOSIHHbIN TOK, a yAapHble BbICOKOBOSILTHbIE
3oMpHbIe BOMHbI. A yoapHble 3(PUpHble BOMHbI, Kak LyHaMu He TepseT
CBOEWN MOLLHOCTU 1 NOoTeHUuana npy nepemMeLweHmm no Lenm.

T.e. nNpu Takom cnocobe nepegadym MNOCTOSIHHOrO TOoKa NoTpebuTennb
nony4an 6el ceon 220 BoNbT NO60N pazyMHOM MOLLHOCTU XOTb 3a 1000 Km
OT CTaHuuu ¢ npeobpasoBareneM, Tak Kak nyrnbCUPYOLLNA NOCTOSHHbLIA TOK
TaKke nerko TpaHcopMUpyeTcs Mo CeTn, Kak U nepemMeHHbln. U 4Tobbl
NONy4YnUTb BMECTO MyNbCUPYIOLWEro MOCTOSHHOMO ToKa AOCTaToO4HO ObIno
NOAKNIOYNTL KOHOEHCATOP, YTO M MOKasaHO Ha MNepBOoN BETBU CXEMbI.
OgHOBpEMEHHO MOLLHOCTL TakoW LEenu BoO3pacTaeT Wu3-3a  3Hepruu



pagnaHTHOro Toka. OOQMCOH A0 3TOr0 He goaymaricsl, a yxe BHegpeHHas
cuctema rnepemMeHHoro Toka He nos3Bosnivna camoMy Hwukone Tecna
BHEOPUTb CUCTEMbl MNPEPbIBUCTOrO MNOCTOAHHOrO Toka. MopraHy w
BecTuHrayseny ato 661510 HU K YeMy.

3acnyxuBaeT BHMMaHue TPETUW BapuaHT npeobpas3oBaHUs MOCTOAHHOIo
TOKa B MySIbCUPYIOLLNU NOCTOAHHBIN TOK. B HEeM BHavyane ToK ¢ MOCTOAHHbIM
HanpspkeHne npeobpasyeTcs reHepaTopoM g' B TOK NepemMeHHbIN, KOTOPbIN
NnogaeTca Ha MPOMEXYTOYHbLIM KOHTYp C [OBYMS paspagHukamu, no
paspsgoHuKY B Kaxagonm BeTBU. B utore kaxgaa nonyBonHa, Kak
nonoXxuTenbHasl, Tak W oTpuuaTtenbHas, co3gaeT YyaapHble 3dUpPHble
BOMHLI, KOpOpble nepedarTcd Ha BTOPUYHYHO OOMOTKY M aganee
notpebutenam. Takum npocTtbiM cnocobom Tecna pewwun npobnemy
NOBbILLIEHNS MOLLHOCTM nepegaBaemMoro Toka, 1 O4HOBPEMEHHO NMpeBpaTus
nepemMeHHbIN TOK B MOCTOSAHHbIW.

Ha cxeme (puc.6) cxemaTWyHO MoOKas3aH 3reKTPOMarHUTHbIN racuTenb
Nckpbl U3 nateHta Hukonbl Tecna. Cam anekTpoMarHUTHLIM NpepbiBaTeSb
NCKPbI BbIMSAAUT Tak, Kak Ha puc 6. BuaHo 4To npepbiBaTesnib NOCTPOEH Ha
anekTpomarHuTe.

Puc.6 MarHuTHbIN NpepbiBaTesib ANEKTPUYECKOro paspsaaa.



N3 atoro sicHo, yto Tecna paboTtan M Hag MCKPOBbIMU paspsgHUKaMn C
MarHWTHbIM raweHMemMm Ayrm. OTO TOMbKO OOUMH U3  MHOXEeCTBa
9KCNEepMMEHTOB MO “NpepbiBaHU” wunn  raweHnio ayrm. Ho  aToT
MCKporacutenb He MMeeT CpeacTB aBTOMaTM3auuuM Kak LN 3aXUraHus
NCKPbI, TaK N Anga eé raweHnda. JTo 3aroToBka ANl bonee coBepLUEHHOro
BapuaHTa McKporacuTernsl, C KOTOopbiIM Tecna CBOMX nocnegosaTernien He
NO3HaKoOMUM, BUOMMO, He 3axoTen. B aTom uckporacutene npu BKIIOYEHUN
anekTpomMarHuta mexay nontocamm N n S BO3HMKAET MOLLHOE MarHUTHOE
nose, KOTOpoe racuT UCKPY 3a cYeT pasBopoTa UCKpbl Ha 90 rpagycos.

Ntak, coBeplleHHO AACHO, 4TO Hukone Tecna yganocb HamTU KITOYMK K
9HepreTM4ecknmMm 3akpomam adpupa. Y aTMM KnNyYMKOM oKasanacb WUCKpa.
Ho He npocTas, a 3onoTtag, ynpaensiemasi. C eé nomowbio Tecna Hay4uncs
cosgaBaTb BOKpPYr nepBMYHON OOMOTKM ero TpaHcdopmartopa yoapHble
adupHbIE BOSMHbI, NOTEHUMan KoTopblx gocturan 100 MUANMOHOB BOSLT, a
BENuUYMHa TOKOB - COTEH amMnep.

Boobuie-1o, ona co3gaHus yaapHbIX (B3pbIBHbIX) BOSIH O4EHb 4acTo He
Hag4O MHOro 3Heprun. [ocTaTovyHO, 4YTOObLI MMMNYMbLC, MHULMUPYHOLLNIA
yOApHYH BOJSTHY CbIrpan posib ClyCKOBOrO Kpltodka, a ocTarnbHOe caernaet
cama npupoga. TakoB MexaHM3M BO3HUKHOBEHWUSI fNaBWHbI, LyHaMn B
okeaHe, cnocob paspyweHna kupnnda pebpom nagoHM. ITO B
ornpedeneHHON CTENeHU MNOXoXe Ha pe3oHaHC, TONbKO pe3oHaHC OCOobbIN,
Korga Kaxabi HOBbIM ynpaBnsemblii MMMYrbC HE MNPOCTO packadnBaeT
ynpaBnsemyo CUCTEMY, HO W nepefaer emy Mnopumnm 3IHEpPruum,
HeobxoauMble AN B3PbIBHOrO OCBOOOXOEHUS CKPbITOW SHEPIUN CUCTEMBI.
B aTOM pe3oHaHce ecTb YTO-TO MOXOXee Ha NnapameTpuyecKnin pesoHaHc,
TONbKO  3HepreTMyeckasl  nofdkadka  OCYyLWecTBNsieTcs  yaapHbIMW,
B3pbIBHbIMX BOSIHAMW. Tak, KakK 9TO OCYLUECTBSETCA B UUIMHOpPE
ABuratens BHYTPEHHEro CropaHusi B pesynsrate (popMmMpoBaHUS UCKPLI B
cBeve. Minu npu npoxoge «B HOry» 4yepes MOCT CTpos congart. B obowux
cny4yasx MMnNynbCbl B BUAe NPoLOSbHbIX, @ HEe NonepeYdHbIX BOMH, «ObloT» B
eQVHOM pUTMe 1 B O4HOM HarpasneHuMw.

HenoHMmaHne HekoTopbIMM UccriegoBaTensaMm HeobxoaMMOCTU MMEHHO
TaKoro BapmaHTa pe3oHaHca 4acTo NpUBOAWUIIO K Heydadam npu nomnbiTke
peanu3oBaTb Metoabl Hukonbl Tecna. Tak, ABpamMeHKo, No MHeHuo Hos,
XOTb W npugyman CBOK BWIIKY M3 OBYX AWOAOB, HO PacKpbiTb CEKPeT
Hukonbl Tecna Tak M He cmor. 6o pabotan € cuHycouganbHbIMK
9MEKTPOMArHUTHbIMM BOMTHAMK, BOSIHAMW MOMNEpPEYHbIMU, MNOCPEACTBOM



KOTOpPbIX CO34aTb YyOapHylo 3dUPHYH BOMHY Hemnb3d, XOTA crerka
BcOanamytTuTb 3pmMp MOXET U WU3BMEeYb U3 HEero HECKONbKO MPOLEHTOB
3aKa4yeHHoW B KornebaHusa aHeprun. He ncnonb3oBan OH U paspsigHUK.

B pesynsrate ob6cyxgeHna Ha dopyme offtop 6onee wunmn  meHee
npaBuibHOWM cxeMbl Ans TpaHcdopmaTtopa Hwukonbl Tecna MHoW 6bin
npvBeneHa, B3dATaa M3 ogHou KHure o Hwukorne Tecna cxema OQHOrO
nateHta Ha puanoTepaneBTUYECKU annapart, No noBogy KoToporo Howm
(A.bepexHon) oTMeTUs1, YTo 3TO YXKe nocrie Hebornblon MogepHU3aunm
TpaHcdopmarop Hwukonbl Tecna wnu yctpouctso KanaHapse. Bor ator
PUCYHOK (puc.7):

:
miltiple-wave rings 1
vasume=-tube
d.c. tesla coil type
Patent No, 1,962,565 (1931) 2,351,055 (19%1)

Lakhovsky multiwave oscillator

Puc.7. PucyHok n3 nateHTta Ha omsnorepaneBTUYECKUA annapar.

UTo xapaktepHO Ona 3TOro narteHTta?. To, 4YTO B Ka4yecTBe YCTPOWUCTBA,
npeobpasyowero NOCTOAHHbLIM TOK B MYNbCUPYIOLWMA N BbICOKOBOJSBTHBLIN,
ncnonb3yerca KaTywka Pymkopda (puc.8). OTa kaTywka no3BonsieT
nony4yartb UMMYNbCbl C HaNPsSPKEHMEM OO HECKOSIbKMX OECATKOB TbhICAY
BonbT. OcobBeHHOCTLIO 3TOro  TpaHcdopmatopa SBMSETCA  Hanudmne
HEe3aMKHYTOrO CepaedHuka, A1 4Yero MOXHO WCMOoMb30oBaTb XOPOLUO
OTOXOKEHHYHO XKENe3HyH MPOBOSIOKY, B MOCHEeAyHLEM MOKPbITYHO faKoM.
[pyron oco6eHHOCTLIO 3TOr0 YCTPOMUCTBA SABMSIETCA TO, YTO UMMYSbCbl Ha
BTOpUYHOM OBMOTKE npencTtaBnalT cobon umnynbcbl NputnBoIA4C, oT
KOTOpbIX B 06bIMHOM TpaHcdopmaTope crapatotca u3basntbcs. Ho 3a cuer



BblopocoB npoTneo3AC yoaeTcsas nonmyYnuTb Ceputo  MONOXUTENbHbIX
KOPOTKMX WMMYNbCOB C KPYTbiIMM POHTaMM, YTO W Hago Aans
cbopMuMpoBaHnNs yaapHbIX BOJH.

Puc.8. Katywka Pymkopda.

Hon npepoxun BMecTo npepbiBaTensa B KaTywke Pymkopda ycTaHOBUTb
6ok 4nsa reHepayumn npsiMoyrosibHbIX UK NHbIX MOAXOOALWMX UMMYSTbCOB C
BO3MOXHOCTbIO YrpaBfieHnsa UMK No BOSIbTaXY, YacToTe N CKBaXXHOCTU. ITO
npuBeaeT K TOMY, YTO B MEPBUYHOM KOHTYpe U3 KOHOeHcaTopa, paspsagHuka
N KaTyLKN HaBOOATCS BbIHYXOeHHble KonebaHus (cMm. puc.7). Ho Tenepb
HeobXoAMMOCTM  yNpaBNATb WUCKPOW HEMNOCPEACTBEHHO B  MCKPOBOM
NPOMEXYTKe y>Xe HeOBXOOMMOCTM HET, TaK Kak ynpaBreHue BbIHECEHO B
HWU3KOBOSBTHBIN Y4acTOK YCTPOMCTBA, OO KaTywknm PymKopdla, HO Yyxe
MoanduumpoBaHHon. MHe KaXeTcsl, YTO B KayeCTBe TaKOW KaTyLUKW
MOXHO CMENOo WUCMOonb30BaTb KaTyLKy 3axuraHusi asTomobuns. B urtore
nofnyyaemMm npocTy cxemMy TpaHcdopmaTopa Hukonbl Tecna, B KOTOPOM
ynpaBreHne WCKPOW BbIHECEHO 3a npedernbl BbICOKOBOSILTHOM 4acTu
(pnc.9).
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Puc.9. TpaHcdopmaTop Hukonbl Tecnsl ¢ perynatopomM MmMnynbcoB
NOCTOSIHHOIO TOKa.
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PazpagHuk

B aton cxeme 6rok nutaHus bl obecneymBaeT NOCTOSIHbIM HanpshKeHNEM
B 6-12 BOnbT reHepaTtop NPAMOYrOfbHbIX, CTPOro MNOMNOXUTENbHbIX C
KPpyTbIMKU (BEpTUKaNbHbIMWN) (PPOHTaMU MMNYNbCOB, KOTOPbIE MO4AKTCA Ha
nepBuyHyto 06MOTKY (cneBa) TpaHcdopmaTtopa Tpl C  OTKPbITbIM
cepgedHukom. Ha BTopnyHOM oBMOTKe (chpaBa) 3TOro TpaHcopmartopa
dopMUPYIOTCA UMMNYNbCbl TOKa HanpshkeHNeM B HECKOSNbKO TbICAY WU
DECATKOB ThbICAY BOJSIbT, KOTOpPble MNO4AlTCA Ha MNEepBUYHbIN KOHTYP C
pa3psOHUKOM, KOTOPbIA YK€ HET HeobXoOAMMOCTU perynmupoBaTb, Tak Kak
MOMEHT 3aXuUraHus U raweHust UCKpbl OydeT perynupoBaTb reHepatop
NPAMOYFOSIHbIX WUMMYNbCOB, XECTKMM TpeboBaHMEM K KOTOopoMy Oyaet
HeobxoauMocTb OpMMPOBaTb MMMYNbCbl XOTS Obl C KPYTbIM 3a4HUM
dpoHTOM. MHe KaxeTcs, YTO B CXEMY MOXHO A00aBUTb elle OAWH
paspsgHUK, NOCTaBUB €ro MeXay BTOPbIM BbIBOAOM MEPBUYHOW KaTYLUKN U
BepxHen oOKnagkon KoHnaeHcaTopa. Torga ata cxema Oyaoer cospasaThb
yOapHble BOSfIHbl B NEpPBMYHOM KaTywke npu nobon NonsapHOCTU
MMNYSbCOB, CO34aBaeMbIX B reHepatope UcnysnbcoB. [MaBHOe 4YTOObI 3TH
MMMYIbCbl ObIN CNOCOBHLI BbI3BaTb UCKPbI B pa3psiaHuMKaXx.

PeanusoBaTtb Takom reHepaTop MOXHO Ha BbICOKOYACTOTHbIX TPaH3UCTopax
UM MUKpOCXemMax OOCTaTo4HOM MOLLHOCTU. Ho Hago obpaTuTb BHMMaHue,
4YTO ONS CO3OaHusA yOapHOW BOMHbI BaXXHO HanvMyne camoro paspsgHuka,
Kak aHanora ¢as3oBOro nepexoda, B KOTOPOM MWCKpa TMPU CHUKEHUM
HanNpPs>KeHUs1 UMNynbca racHET cpa3y U TEM caMbliM PE3KO 0OpbIBAETCS TOK,
a ecnu 6bl paspsgHuka He 6bif1o, TO OCTAHOBUTL TOK TakKKe Pe3Ko Mn3-3a
NHepLuMn 3UPOHOB, (POPMUPYIOLLNX 3TOT TOK, ObIO 6bl HEBO3MOXHO.
UToO6bl GblNla NOHATHA 3Ta MbICHb, NPEACTaBUM, YTO HAM HaZl0 OCTAHOBUTL
noesa. Ecnn Bocnonb3oBaTbCsl CTOM-KPAHOM, TO MPU HEMOBPEXOEHHbIX
NYTAX TSXKENO TFPY>KEHHLIW MOE3 MOXET MPOUTU He OOHY COTHIO METPOB,



ecnu He 6onbwe. Ho ecnn nepen noe3gom MOCTaBUTb HEMPEOAOSTMMYIO
nperpagy, TO MONy4MM aHanor rmgpo- wunu adpupoynapa. Jlobas
aBToaBapus — 3TO aHanor adgupoygapa, Korga ot aBToMobunga ocraertcs
rpygqa »>xenesa, a BO3gyX, KOTOpbIM Mpu  OBWXKEHUN aBToMoObuMNS
npuwXmnManca K Koprnycy aBTO, pasrfeTaeTtca BO BCe CTOPOHbl. A
HenpeoaoniMmas nperpaga — 3To aHanor paspsgHuka B TOT MOMEHT, Koraa
TOK MO HemMy npoTekaTb He MoXeT. Kopode, 4YTO BewecTBy XOpOLlOo, TO
adompy cMepThb.

PacmoTpum ofHY cxemy urpyllevHoro tpaHcdgopmaTtopa Hukosnbel Tecnbl,
OLUMOKM KOTOPOM Mbl NonbiTaemca pasobpatb (puc.10).

TpascdopwaTop Tecns 15087
HE A RDa
NETAS O RITOMCERUTEHCE Gy SRR

~ 2208 ! B
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Pwnc.10. [lemoHCcTpaunoHHbIn TpaHcdopmartop Tecna.

Bo-nepBbiX, AgaHHbIn  TpaHcdopmaTop Hwukonbl Tecna nuTaerca
nepemMeHHbIM TOKOM C HanpsxeHuem B 220 BOMbT, U XOTA Ha BXxoae
UMeeTca amopa, cpesalolmx oTpuuaTesibHble NoslyBOSIHbI, HO MofyYyaemMble
UMMYNbCbl YyXXe He ©OyayT MMETb OOMKHOW KPYTU3HLI, YTO YXe denaer
npobrnemMaTtu4yHoOn reHepaunto OAHOHANPAaBMEHHbIX YyAapHbIX WUMMYbCOB
yepe3 paspsgHuK. Bo-BTOpbIX, reHepatop WMMYNbCOB HACTPOEH Ha
domkcmpoBaHHy0 4vactoty B 50 ru, 4yto gna TpaHcdopmaTtopa Hwukonbl
Tecna HeQoCTaTouHO, TaK Kak gaxke, ecnu yaapHble 3(oupHbIe BOMHbI OyayT
co3gaBaTbCs, OHW CMOryT «paccocaTbCsa» [0 MOMEHTa TreHepauuu



oyepedHon BOMHbl. Jdup HaumHaeT npuobpeTatb «KEeCTKOCTb» Ha
YacTOTax B HECKONbKO [OECATKOB, a CKOpee BCEro HECKOSbKMX COTEH
Kunorepu. B-TpeTbux, 3agarolmnin reHepaTop HE MO3BOMSIET MPOM3BOSIbHO
3agaBaTb HanpsbKEHWe, YacToTy M CKBaXXHOCTb ynpaBnsaowmx (NepBUYHbIX)
UMNyNbCoB. B-TpeTbux, XenaTenbHO NOCTaBUTb BTOPOW paspsgHUK,
NOLKNIOYMB €ro K OpyroMy KOHLUY MepBUYHOM KaTyLlku. [1oaToMy OaHHbIN
TpaHcdopmaTtop He crnocobeH BbipabaTbiBaTb yAapHble 3UpPHbIE BOSHbI
AOCTaTOMHOM MOLU3HOCTM U NpeacTaBnsieT cobon XOopowlyk, XOTb U
onacHyto urpyky. Ho BCé xopollee, BHavarne, Kak npaBuro, nosiBNanoch
Ha pblHKE B BUAE WIPYLWKW, M TONbKO MOTOM, MHOrga 4epe3 Beka,
Haxo4uMNUCb NOAN, KOTOpble, HaurpaslUUCb, U3 UrPYLLKW Oernann YTo-To
cTosiLee 1 NonesHoe.

*%*

[Mepengem Tenepb K pabotam HEKOTOPLIX NocnegoBartenen Hukonel Tecna.

3aBuvH Npewn.

OpgHnm 13 nocnegosartenen Hukonbl Tecna 6bin 3asuH pen. Ero ncropus
npekpacHo onucaHa B ogHOW n3 KHUr lNutepa JlnHoemaHHa. B gaHHOM
paboTe caenaHa nonbiTka npoaHanuanposaTb paboTy ycTaHoOBKM [peda B
COOTBETCTBUM C U3MOXKEHHBLIMU BbiLLIE NPUHLMNAMM.
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Cxema BCEWN YCTAHOBKK KoHeepcuoHHas Tpybka

Puc.11. BaaTto n3 nateHTa [pes.

Paccmotpum cxemy BCen ycTtaHOBKM Ha pwuc.ll. TpaHccopmaTtop 66
Nno3BoSISIET YCTaHOBKE paboTaTb OT OOLIYHOM CETU NMEPEMEHHOrO TOKa, YTO
No3BOSIIET 9KOHOMWUTL 3JHeprno OGaTapen. B cnydyae oTcyTCcTBUSA
BO3MOXXHOCTU TMOAKMNKOYEHUS K CETU TMEepeMeHHOro ToKa YcTaHOBKa
paboTtaeT Ha aHeprun Batapen 18 n 40, KOTOpble MOXHO NepekniYaTb C
NOMOLLIbIO nepekntoyaTtensa 48. 370, no 3adaBreHuto camoro [pes
Heobxoaumo, ecnun 6atapesa 40 paspsanTcs, a batapes K 3TOMy MOMEHTY
yCcneeT 3apsanTbcs vepes koHaeHcatop 38 oT 6noka 36, koTtopyko [pen
Ha3blBan MHOYKTUBHOW Harpy3kon, HO 9 Ha3blBato 3TOT BIIOK NO-UHOMY.

Ntak, nycTb nepekno4vatenu nocTaBlfieHbl B TE TMOSOXEHUS, KOTopble
yKaszaHbl Ha cxeme. OTO NO3BOSISIET NUTaTb YCTaHOBKY OT 6atapeun 40. [ns
aTOro nocpencTeom pene (3ymmepa) 20 obecnevmBaeTcsl nonepemMeHHoe
nogknoveHne nepBuYHbIX 0BMOTOK TpaHcdopmaTtopa 22 k batapee 40.
[MepBMYHBbIX OOMOTOK B TpaHcopmaTtope ABe, B UTOre Ha BTOPUYHOMN
BbICOKOBOJIbTHOM 0BOMOTKE (DOPMUPYETCH NepeEMEHHOE HarnpshkeHne B BUAeE
NPAMOYrOSibHbIX MMMYNbCOB, YTO ONA  JanbHeunwero npeobpasoBaHus
9TOro NepemMeHHOro HanpsiXeHMa B NOCTOSIHHOE COBEPLUEHHO HE BaXXHO.



[MepemeHHoe HanpsxxeHne C BbIBOAOB BTOPUYHOW 0BMOTKM
TpaHcopmartopa 22 nepegaeTcs Ha AUOOHbIM BbICOKOBOSIBTHLIN MOCT 24,
NOCTOSIHHOE HanpsiKeHMe C KOTOPOro CrraXkmBaeTCcd KOHOeHcaTopom 44,
KOTOPbIN OOHOBPEMEHHO ABMAETCA HaKOMUTernem anekTpuyeckoro sapsga
Ans nepefayM B KOHBEPCUMOHHYK Tpybky 14, B KOTOpPOW U MpoOUCXoauT
cosgaHue n BblIbpoc paanaHTHOW 3Heprum unu nepedbpoc adpupa apupHoU
yOapHOM BOMHOM OT npoBoAdHuKa 12 k ceTkam 34. [lepebpoc adupa nnu
3oMpHOM yaapHOW BOSTHbI MPOUCXOANT HE HENMOCPEeACTBEHHO C NMPOBOAHMKA
12, a UMEHHO M3 NPOCTPaHCTBaA BOKPYr npoBoAHWKa 12, rge nfoTHOCTb
adompa npu nNpOTEKAHUN SNEKTPUYECKOro TOoKa Yepe3 UCKpoBUK 12-32
AOoCTUraeT Makcumyma.

[Mpegnonoxum, HanpsXXeHne Ha KoHaeHcaTtope 16 OocTurno nopora, npu
KOTOPOM Mexay npoBoaHnKamu 12 1 32 BO3HUKAET anekTpudeckmin npobon
— nckpa. Torga Yepes nposogHukn 12, 32, 30, 22, a Takke yepes Tpmog 28
n panee 4vepes pene 26 n 6atapeto 40 HAaYNMHAET TeYb ANEKTPUYECKUIN TOK.
N Kkak TONMbKO OH [OOCTUrHET OrnpeferieHHoro, YCIOBHO rOBOpS,
MaKkCuUMarbHOro 3Ha4yeHWs, a ToYHee MOPOroBOro 3HavyeHna Ang pene 26,
KOHTaKTbl perne 26 pa3oMKHYTCA W TOK pe3ko obopseTtcs, a Tpuoa 28
3abnoknpyeT NPOHMKHOBEHME K NPOBOAHUKY 32 MMMNynbca oTpuuaTernbHOM
nonsgpHoOCTW. Kak TONbKO TOK NpeKkpaTuTCs, TO B NPOBOAHUKE 12 BO3HUKHET
yoapHas adoMpHasa BOfHa U ee ygap nNpuMyT Ha cebsa ceTkn 34, KoTopble
MOXHO  HasBaTb 3dumpocbopHuMkamn. Ha  HuxX, caenaHblix K3
neptopnpoBaHHOro MeTanna, BO3HUKHET WHAOYLNPOBAHHbIN
SNEeKTPUYECKMA 3apsg MNONOXUTENBHOM MOMSPHOCTM, a Takke Oyaer
nepemMeLleHa B Buae BMXpeN YacTb agpupa OoT NpoBogHMKa 12. JTOT 3apsag,
nepemMectutcs B OfoK, HasblBaemblin [peeM WHOYKTUBHOW Harpy3kow.
Buanmo oH Tak HasBan 3TOT 6GnoKk MoTomy, 4TO 3apsg Ha Onoke 36
dopmupoBanca C MOMOLLbK 3MEKTPOMarHUTHOM WHAYKUMW N0 MeToay
Tecna, a ¢ 4pyron CTOPOHbI C 3TOro 6rioka aHeprusi NocTynana B Harpysky.
Ho MOXHO Ha3BaTb 3TOT BS1I0K 9PUPOCHEMHUKOM MU 3(PUPOHAKONUTENEM.

Korga Mmnynbc NOCTOSIHHOrO TOKa MAET OT KoHAeHcaTopa 16 k 6atapee 40,
TO OOHOBPEMEHHO 3TOT MMMYMbC TOKA, OrPaHWYEHHbLIM MO BEMNUYUHE
conpotuerneHnem 30, nogsapskaet b6atapeto 40. U, ckopee Bcero, HeET
HeobXxoaMMOCTN UMETb B pesepBe BTOpyk bGatapeto 18, nogsapsKaemyto
yepe3d kKoHaeHcatop 38. Ho, kak roBoputcda, 6GepexeHHoro cam 6or
bepexét. o mepe paspsga b6atapen 40 ans nepekntodeHns bGaTapen
AOCTaTovHOE LLErNKHYTb nepeksoyaTtenem 48, 4yTo, CKoOpee BCEro daxe He
oTpasntcs Ha paboTte yctaHoBkn. Paktndeckn [pen coenan 3apagHoe
YCTPOMCTBO Anda Tou BaTapeun, KoTopasi co3gaeT B TOT MOMEHT BbICOKOE



HarpsxeHne, Ho ogHOBpPEMEHHO NO COBMECTUTESNIbCTBY 3TOT TOK CO3OaeT
MOLLHbIE NMOTOKN pagnaHTHOro 3rNeKkTpn4yecTBa.

Octanocb paccMoTpeTb HasHadyeHue anoaoB 44 n 46, a Takke pene 42.
Ovoaobl 44 n 46 orpaHN4MBalOT BbICOKOE HanpsiKeHue, BbIMOMHAA pPorb
crabunmsaTopoB HanpshkeHusi. Uto kacaetcs Onoka 42, To ero pornb
nHTepecHa. C nomowbio 3TOro ©Oroka (BO3MOXHO perie) npoucxoauT
PUTMUYHLIN cOpoc 3apsaga ¢ admpoHakonuTens 36 B Hynesown nposofg. U
PUTM 3TO XXECTKO yBSiI3aH C PUTMOM (POopmMUpOBaHUA 3PUPHON yOoapHOM
BOJIHbI B KOHBEPCUOHHOW TPybKe 1 nepeq KaxabiM hopMmnpoBaHMEM HOBOW
9(pMpHON yOapHOW BOSMHbI  MPOUCXOOUT «OBHyneHue» 3apsiga  Ha
adupoHakonutene 36. JTO NO3BONSIET He OOoATbCA NepenorHeHUs
adpupoHakonuTensa aHeprven adgumpa, a C OPYron CTOPOHbI Mynbcauuu
3apsga Ha HEM NO3BOSMAT NUTaTb MYNbCUPYIOLWMM MOCTOSHHBIM TOKOM
GaTtapeto 18 uepe3 KoHOeHcaTtop 38, a Takke nuTaTb MNyMNbCUPYHOLLMM
Hanps>KeHMeM  Harpysky, KOTOPYKD MOXHO 3anutbiBaTb OT CeTU
nepemMeHHOro Toka.

[MogBoast uTor aHanmsy cxembl 3ABuMHA [ped MOXHO 3aMeTUTb, YTO ero
yCTaHOBKa pelUaeT nocTaBreHHy nsobpeTtatenem 3agady no BblpaboTke
paguaHTHOW 3HeprMmM npocTo reHnanbHo. Camoe uHTepecHo, 4YTo [pewn
rosopun noaam abcornoTHY0 Npaeay, HO ero NPOCTO He NMOHUManu, Kak B
CBOE BpPeEMS NpaKTUYeCcKn HUKTO He noHsn Hukony Tecna.

Tenepb nocMoTpuUM Ha cxemy moTopa [pesa (puc.12). B aTon cxeme MOXHO
YBUOETb CTPOEHHYIO CXeMy YCTaHOBKM [pesi. TpU KOHBEPCUOHHLIX TPYOKM,
TPU WHOYKUMOHHBIX Harpysku, B KadeCTBe KOTOPbIX BbICTynaer ogHa u3
Tpex KaTywek (0bMOTOK) cTaTopa MoTopa. [na nepekniodeHust mexagy
KOHBEPCUMOHHBLIMW TpyOKamMu MCNonb3yeTcs npepbiBaTernb, MOCAXEHHbIN
NpAMO Ha Ban MoOTopa, 4TO obecneyvMBaeT rapaHTUPOBAHHOE U
NPUHYOUTENbHOE NepekritodeHne KOHBEPCUOHHBIX TPYOOK M CBA3AHHLIX C
HMMKM OBOMOTOK cTaTtopa Yepes kKaxable 120 rpagycos.
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Puc.12. Cxema moTtopa [pesi.

[MocnepoBaTtenbHOE NoakntoyeHne obMOTOK MOTopa M Nogayvn Ha HUX ToKa
C COOTBETCTBYHOLLUEN KOHBEPCUOHHOM TPYOKN BeOET B UTOre K co3gaHuio B
cTaTtope BpallaroLerocss MarHUTHOrO Nossi, NyCTb He Takoro maeanbHOoro,
Kak npu nogaye nepemMeHHoOro Toka, Ho KoTopoe OyadeT BpallaTtb poTop npu
HanNM4YMM MaxoBMKa AOCTaTOMHO paBHOMEpPHO. HO ecnu 31O Tak, TO,
NoxoXe, MOTOP MOXET OblTb CaMbiM OObIYHBIM  TpexdasHbiM  Ans
nepemMeHHOro Toka.

MocnepoBatenu pea oo npegena ynpactunmn motop pea n npespatnnm
ero B OObIYHbIN MMMYNbCHbIN MOTOP. [NA 3TOro OHM OCTaBWUIIM OLHY
KOHBEPCUOHHYIO TPYOKY, @ MOTOP Y HUX OYeHb MOXOX Ha MoTop beawHwu,
Apgamca vnn MwuHato, B KOTOPOM POTOpP MNepuoguyecks nopcrernBaercs
UMMYyNbCaMN CTaTOPHbIX 3NIEKTPOMArHMTOB B T€ MOMEHTbI, KOrda MarHuThbl
poTopa «UenytTCcsa» C afieKTpoMarHuTaMmmn cratopa.



I>xoH BeanHu

OuepegHbiM nocnegoBaTenem Tecnbl MOXHO cuutath [koHa beawnHu,
KOTOPbIN NOCTYNUI odeHb Myapo. Co3aaB nNpakTUYecKn BeYHbIN aBuratesb
— CMapeHHble Ha O4HOM Bany reHepartop W ABuraternb, OH NOCTaBUN 3Ty
KOHCTPYKUMIO Y ceba B My3ee, U NocnegHsst yxxe MHoro net pabortaet. Ho
Ha CcBOe W300peTEHUsT OH MpUHUUNMANbHO OTKasancs 6paTb NaTeHT,
npenocTaBuB €ro B pacrnopsiXeHne BCEro YeroBevyecTsa.

Pwnc.13. [1. begnHun pagom co cCBOMM BEYHBIM MOTOPOM.

Ha ogHom cante 4 Hawen cxemy, C MOMOLLbKD KOTOPOW nNbITanuChb
npoBepuTb paboTy cnapkum mMoTopa C reHepaTtopom rno beanHu. BoT aToT
PUCYHOK (puc.14).
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Puc.14. HeBepHoe noHnmMmaHue naeu beannu.

Heno B Tom, 4yTo y [PKOHa beanHn sHeprna ot reHepatopa G kK moTtopy M
nepefaetcs 4depes3 paspsgHUK UM npepbiBaTenb, KOTOPbIA - MOXHO
YCTaHOBUTb MexXay KoHaeHcatopom C2 M MHOYKTUBHOCTLIO. A 3TO
O3Ha4vaeT, YTo B cuctemax beguHu ¢ nonb3on pabotatoT nNpoTnBoILOC u
pagnaHTHaga aHeprus.

OgHOBpEMEHHO OH CO34an HEeCKONbKO CUCTEM Ans 3apsaku baTtapen.
[Mpuyem B ero ycTpomcTBax C NOMOLbLIO OAHOM BaTapee MOXHO 3apsaXaTb
nocnegoBaTtenbHO HECKONMbKO 6aTtapen, a ucnonbays ase 6arapeun, ogHa u3s
KOTOPbIX NUTaET Kakon nnbo annapaT M OOQHOBPEMEHHO 3apsiXKaeT BTOPYIO
GaTtapeto, OH npeBpallaeTr 6arapen B NPaKTUYECKM BeYHble, 3acTaBnisis
paboTtaTb gaxe Takme 6atapeun, KOTopble Kasanocb YyXe Cenu Tak, YTo MX
MCNONb30BaTh YXe Henb3s. BoT ogHa ux cxem, NnogpobHOCTU, O KOTOPOW
MOXHO Yy3HaTb M3 CTaTbM, KOTOPYHD MOXHO HaWTM MO agpecy B CnUCKe
nuTepaTtypbl.
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Puc.15. lNpocTtasa cxema gnga 3apagkm batapen.

B aTton npocTon cxeme ncrnonbL3oBaHbl BCEro ABa yana: o4Ho perne n ogvH
avoa. Korga KOHTakTbl pene pa3mblKaloTCsl, U TOK PE3KO NpekpallaeT Teyb
yepe3 OBMOTKY KaTyLKW pene, B HEW reHepupyeTcs UMMYNbC BbICOKOro
HanpskeHnst — npoTnBoILC, koTopas HABNAETCA yAapHOW 3UPHON
BOJTHOM. BO MHOIrmMx TpaH3UCTOPHbLIX CXemMax, KOTopble YnpaBfsloT pene,
Bbl MOXeTe BMaeTb, YTO MO LWYHTUPYET KaTyLLKy pene, Y4To Bbl 3aMKHYTb
npu npotnBo3C HaAKOPOTKO Lenb W MoracuTb 3TOT UMMYIbC BbICOKOMO
HanNpPsXKeHUs1, NCKNoYasi BbIXO4 U3 CTPOSI TPaH3UCTOpa, KOTOpbIn 6e3 3Toro



avoga OygeT noBpeXaeH BbICOKMM HanpsbkeHnem. B aTon ke uenu Hu
Kakoe npegoxpaHeHue ans perne He Tpebyetca. B aTton uenn npotnso3C
pabotaeT Ha 6naro 4enoeka. Jlloboe konuyecTBO Oatapen MOXHO
3apskatb ogHoBpeMeHHo. Ob6blMHOe aBTOMOOUNbHOE pene Ha 40 A
BbIMMAQUT Tak:

Puc.16. ABTomobuneHoe perne.

Takne cuctembl npurognnucb ©Obl aBTOMOGMIIMCTaM, KOTOPbIM 4acTo
NPUXOQUTCA NoA3apskaTb aKKyMyrnaTopbl CBOMX MalwuH. Mnu Tam, rge
NMeEeTCs1 MHOTO akKyMYnSaTOPOB K MCTOYHMKaM 6ecnepeboiHoro nutaHus.

Ntak, beanHun akTMBHO MCMNONb3yeT BO3MOXHOCTU UCKPbI U NpepbiBaTesien
No CO34aHuo yaapHbIX BOSH 3adhupa B CBOUX KOHCTPYKLUMSX.

MoTtop MuHaTo.

B ogHom 13 cBomx ctaten g yxe 3aTpoHyn Temy MoTopoB MunHaTo, KoTopbIn
cam MuHaTo Ha3Ban MarHUTHbIM BpallaTtenem. Ho B Ty nopy s Kak-To 6bis
nanéek ot naen Hukonol Tecna. MNMoaTtomMy 9 He npuaan AOMKHOMO 3HaYeHUs
TOMY aKTy, YTO HanpsbkeHWe Ha CTaTopHble AfIEKTPOMAarHUTbl B MOTOpPE
MwvHaTo nogaetcsa 4yepes rnpepbiBaTernb, B KA4eCTBE KOTOPbLIN BbICTynatoT
KOHTaKTbl pene, paboTtawwue B cxeme MuHaTo Ha 3ambikaHne. BoT cxema
3NEKTPUYECKUX COEANHEHUI B MOTOPE.



Puc.17. Cxema anekTpuyeckux coegnHeHnn B motope MuHato.

N pa3 B 9TOM cxeme KOHTaKTbl NEPUOANYECKN 3aMbIKalOTCHA, TO C TaKOW Xe
NepuogNYHOCTLIO OHM pas3MblKatloTCs. A 3TO POOHUT 3Ty CXEMY CO CxemMaMu
beavnHun, pa n co cxemammn Hukonbl Tecnbl n pes Toxe. 60 B MOMEHT
3aMblkaHuA, Tak U pa3mblikaHUs KOHTakToB perie 40 BOOSMb BCeW LEnu,
BKNo4Yasi OOMOTKM anekTpomarHutoB 12 wn 14 cospatotcs  yaapHble
9upHblE  BOMHbI, KakMM-TO oOpasoM  «nognuTbiBaloWMe»  3TU
anekTpoMarHuTtbl. MexaHmam MOXeT ObiTb TakuMm — nepBasd BOMHa
npotnBo3[C «oTpuuaTenbHas», a 3Ha4yuT OHa «MNepenosioCoBbIBAET»
CTaTOPHbIN ANEKTPOMArHUT, U Npu onpeaeneHHoN HacTonke potopa byaet
noatarmeatb kK cebe marHut potopa, a Korga Uuenb pasopBeTcs, TO
BO3HMKHET  «MonoXutenbHas» nNpotmBoQC, 4TO BepHET nontoca
CTaTOPHbIX 3NIEKTPOMArHUTOB B TO COCTOSIHME, YTO yKasaHO Ha cxeme. U
TOrfa ctaTopHble MarHUTbl OTTankMBarT OT cebst MarHuTbLl poTtopa. B utore
nooyepenHoro NOATArMBaHUA U OTTanKMBaHUA MarHMTOB poTOopa POTOpP
OoTTasrikMBaeTCsd, TOYHee, MnoaTasrikMBaeTcsd B HanpaeneHun BpalieHus. B
pesynstate 4Yero ¢ Bana MarHMTHoro Bpawarensa MuHato cHumaetca B 10
pa3 Oonbllue MOLLHOCTK, YeM 3aTpadmBaeTcs GaTtapeen 42. [1pn 3TOM He
WCKNIOYEHO, YTO 3adoMpHas yaapHasi BofHa rnoasapsikaeTt n camy batapeto.

BoT n y MuHaTto ncnonb3yeTcss UcKpa, XOTS HanpshkeHne B CeTu moTtopa
COCTaBISIET BCEro HecKomnbko BomnbT. W Tem He meHee, ecnu MuHato He
XUTPUT, TO 1 TYT NPOSIBNAETCS KayecTBa UCKPbl Kak CpeacTsa ynpasreHus
CKpbITBIMY cunamu adupa.



TecTaTukKa.

TecTaTtuka, ckopee BCero, Takke paboTaeT Ha Tex Xe npuHumunax, Kotopble
B CBO€ BpemMs OTKpbin U u3ydun Hwukona Tecna. [lNpocto baymaH,
co3gatenb 9TOM  MaluWHbl, B KayecTBE WCTOYHMKA MYrbCUPYHOLLIErO
NMOCTOSIHHOrO TOKa Bbibpan anekTpodOpHYH MallMHYy W 3TO Ccpasdy Xe
NOCTaBUMAO MHOMMX B TYMNWK NPKW NOMNbITKE pasragatb NPpUHUUNLI €€ paboThbl.
Tem 6onee baymaH BBen B TectaTtuky MHOXecTBO npnbambacos, KOTopble,
BO3MOXHO, MPUHUUNUANbLHOW PONM HE UrpatT, HO MNOMOrarlT MonyYnTb
SNEKTPOSHEPTUIO HYXKHOIO HaMPSPKEHUS.

Puc.18. TectaTtuka.

MHon yxe ©Oblna coenaHa nonbiTka pasobpatbCcsl B paboTe  3Toro
MCTOYHMKA 3HEeprmm, HO s Tam ob6paTun BHMMaHME Ha HeKOoTopble
napagoKCbl, CBSI3aHHbIE C WCMOMb30BAHMEM pPEaKTUBHOM MOLLHOCTM B
CETAX C MNEepPEMEHHbIM HanpsbkeHneM. XoTa 3STO MO3BOMUIIO MOHATS,
Hanpumep, paboty ycTtponcte MenbHM4YeHKO, TEM HE MeHee, 40 UCTUHHOIO
npouecca, cosgawuero aHeprmo B TecTtatuke gobpartbCcs He yaanochb.
Tenepb 3TO, KaXeTCsl, CTano BO3MOXHO, TakK Kak CTano MOHATHO, YTO U B
TecTtaTnke 3ageNcTBOBaH MEXaHM3M «BblOMBaHUS» paavaHTHOW 3HEprum
NyNbCUPYIOLWMM NOCTOSAHHLIM TOKOM. M noxoxe, YTO MMEHHO peakTUBHas



MOLLHOCTb NpH Sq)VIpHOM vyoape u rnpespawaeTcda B pagnaHTHYO 3HEPTIUto
WUNKN cocTaBndaeT YacTb 3TOU SHEPIrnn.

Puc.19. OkBMBaneHT paspsagHuka.

Ha pucyHke puc.20 wun3obpaxeHa OOHENb3s YNPOLWEHHast cxema
TecTtaTnku, TakoW, Kakon NPeacTaBnsld e€ A B COOTBETCTBUM C TeEM
MEXaHN3MOM reHepaumn yaoapHbIX 3UPHbLIX BOSIHbI, PAaCCMOTPEHHbIN B
Hayane cTaTbW, B KOTOPOW OCTaBrEHbl TOMbKO Te 9NeMeHTbl, KOoTopble
HenocpeacTBEHHO OTBEYAlOT 3a reHepauuo paguaHTHon aHeprun. Cxema
HapucoBaHa TONMbLKO AnNs Toro, 4ToObl NoOKasaTb 3TOT  MEXaHU3M
9HeproreHepaumnm, HO Te, KTO 3HaEeT XOTs Obl YTO-TO YyTb-4yTb O TecTaTuke,
MHOroe CyMetoT MOHATb.
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Puc. 20. YnpowéHHasa cxema TecTaTukm

Mpn BpaweHnn auckoB oba KOHAEeHcaTopa 3apshKalTcs A0 OYeHb
BbICOKOro HanpsbkeHusi. OguH npuobpeTaeT MnonoXUTENbHbIN, a OpYyron
oTpuuatenbHbin  3apag. o OOCTWKEHMO  pa3HOCTM  NOoTeHuuanos
onpeaeneHHoro NOPoroBOro 3Ha4eHUs1 NponcxoauT Npobon B paspsigHUKeE,
HO KaK TOSfIbKO MCKpa MnoracHeT, BOOMb BCEro nNpoBOAHMKA cpopmupyeTcs
umMnuHgpudeckas ygapHasi agoMpHasi BOSfiHa, KOTOpasi BbI3OBET OTBETHYIO
peakumto Ha obomnx NPUEMHUKAX yaapHOW 3(PUPHON BOSHbI, POPMUPYS Ha
HUX 3apsiabl NPOTUBOMOSIOXKHOM NMonapHOCTU. COOTBETCTBEHHO, MOLLHOCTb
NoToKa 3Heprum, KOTOpbIN NpU KaXkaown 3UpHOM yaapHOW BOnHe Oyaer
dopmupoBaTh ANEKTPOCTATUYECKUN 3apsa M noabupatb 3HEPINI0 MENKNX
LApOBbIX MOSMHMI, ByaeT 3aMeTHO 6osbLle MOLLHOCTU TOM UCKPbI, KOTOpas
«CnpoBouMpyeT» yaapHyto BOmMHY. T.e., B TectaTuke MUCMonb3yeTcsl HeYTo
noxoxee Ha KOHBEPCUOHHbIE TPYyOKkM pes.

Ha cxeme nokasaHo, 4YTO Hago NPUMEHSATb paspsaHUK, MPOMNyCKatoLWmnn
MCKPbl TOK nNpu 06pasoBaHUM UCKPbl TOMbKO B OAHY CTOPOHY. JTO
pocTturaetcss B Tectatuke ocobon dopMon 3TOro 3reEMEHTa, a TakKke
AOMOMHUTENbHLIMW  3fIEMEHTAMXU, B TOM 4YMCre U MN0AKOBOOGpa3HbIMK
MarHuTamn. Kpome Toro, pacnosiokeHue paspsgHMka Yy Kpad Oucka
NO3BOSIIET CUHXPOHM3NPOBATb UCKPOOOpa3oBaHME C 4YaCcTOTOW BpaLLEHUS



ANCKOB, TaK Kak Npu NpPoXoXgeHuUn psaoM ¢ paspsgHUKoOM MeTanin4yeckoro
3apsPKEHHOr0 CeKTopa Cco3daeT ycrnoBus AN paspsda, a NpoxXoXKaeHus
cektopa 6e3 wMeTanna 9ToT paspag Oyaer racutbed. [lpaBurnbHas
yCTaHOBKa paspsigHMKa BO3fne Aucka Mo3BONUT obecneunTtb Kak
reHepaumo UCKPbI, Tak U €€ «TylleHne». A Kak Mbl y)ke oTMedanu, UMeHHO
OGbICTpOTa, C KakoW racutcs WUCKpa M onpeaenseTr MOLHOCTb YyAapHbIX
9(PUPHBIX BOSTH.

Puc.21. NHTepecHas nonbiTka peKoOHCTPYKUMK TecTaTukm (B3ATO C canTa
He 3Halo rage).



Ha puc.21 pasmelieHa cxema, He MOS, Ha KOTOpPOM cAefiaHa MnonbiTKa
PEKOHCTPYMpoBaTb TecTaTtuky, B KOTOPOM 3a4eNCTBOBaHbl BCE 3fIEMEHTHI,
KOoTOpble 06bIYHO MOXHO BUAETL Ha boTorpacdumsix peanbHbIX 9K3EMMNSISIPOB
9TOro reHepartopa. OTO CXxema He MO4, y)Ke He MOMHIO Ha KakoM canTe OHa
nexana. OcTaBnsa 3TOT pUCyHOK 6e3 koMMeHTapuda. He HanoMuHaeT nu
3Ta cxema cxemy nateHta Hukosnbl Tecna Ha puc.5?

Ewe HecKoOnNbKoO cxeM.

Bor cxema (puc.22) KoTtopas MNO3BONMSET MNOBLICUTb  MOLLHOCTb
9HepreTMYecKoro MMmnyrnbca, nogasaemoro Ha ceevy [BC, 4To nossonsier
MCMomnb30BaTh B Ka4eCTBE roproyero obbIYHYHO BOAY.



MBX-Tpydra
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Oxonio 30 BuTEOB NPOBOAA

FPacnpensnurents

Puc.22. TpaHchopmaTtop Tecna B [1BC, paboTatoiem Ha Boae.

B aTon cxeme pacnpegenutenb BbIMOMAHSAET pofb MNepeknovarens,
NO3BOSISKOLLIErO co34aBaTh yaapHble BOSHbl B NPOBOAHUKE, COEAUNHSAIOLLEM
pacnpegenntens Co cBe4on. HacTb aHeprum aTMUX BOSTH NepexBaTbiBaeTCs
BucpunsapHon katywkon, HamoTaHHom Ha [1BX-Tpybke. B wutore nocne
nepBoM UCKpbl B cBevye OpMUPYETCH Yepe3 KOPOTKUN MPOMEXYTOK
BpeEMEHU [onosiHuTenbHas ©Oonee MowHas wuckpa. JTO  NO3BONSET
«3akeyb» CMeCb BO3ayxa C napamu BoApbl.

**

B nocnegHee Bpemsi B VIHTepHeTe MaeT obcyxaeHne ycTponcts Tapuens
KanaHagse, KOTOpbIN MO ero 3asBrieHnto peanusoBan naen Hukonbl Tecna



N BedeT HepaBHyl Oopbby C TEMWU, KTO HE BEPUT, YTO €ro YCTaHOBKW
CNOCOBHbLI reHepupoBaTb 3Hepruio Kn3 acdumpa. Ha puc.22 nokasaHa
BO3MOXHas cxema yctaHoBkM Tapuens KanaHapgse, B3dtad B VIHTepHerte.
OHa, aTa cxema, Noxoxe, COOTBETCTBYeT cxeme Ha puc.9. XoTsa cam
3ajalolWun  reHepaTop, KOTOpbIN Ha CXeMe HaxoOuTCcs chnpaea, He
rapaHTUpyeT reHepauunto CTPoro NosIoKUTENbHbLIX UMNYNbLCOB. [1paBaa ToT,
KTO COCTaBWI1 3Ty CXemy, npegycmoTpen nepen paspsgHukom SG1 gnoabl
VD1 wn VD2, koTtopble npv yoapHbiXx 3dUpHbIX BOMHax He Bcerga
NpaBUSTbHO BbIMOMHAKT CBOUN PYHKLMN,
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Puc.22. BoamoxHasa cxema yctaHoBKM Tapuens KanaHaase.

Cxema Ha pUCYHKe pUC.22, KOHEYHO, BCErO NULIb NPEANONIOXEHNE O TOM,
KaK B AeNCTBUTESNTIbHOCTU YCTPOEHO HacTosLee ycTtponctso KanaHagse. Ho
006 3TOM Mbl Y3HaeM TOSIbKO Nocsie Toro, Kak eé obHapoayeTt cam Tapuenb
KanaHagse. Ho n B aToM cxema nokasaHo, 4To 6e3 paspsigHuKa, a 3HauuT
6e3 uckpbl e€ paborta Oyaer HeBo3MOXxHa. be3 MCKpbl HE npoABnAeTcs
pagnaHTHbIN 3P EKT, HE CO3alnTCAa yaapHble BOMHbI BOOMb MPOBOAHMKA U
UMNUHApuYeckne apmpHbie BOMHbI BOKPYr MPOBOAHMKA.



**

[MpoaHanu3npoBaB HEKOTOPOE YUCIIO CXEMbl, Mbl MOXEM BWAETb, YTO
NCNOSIb30BaHUE 3MIEKTPUYECKON WUCKPbl C NoboM uenbio B Kakom-nmodo
KOHCTPYKUMN MpeBpallaeT 3TO YCTPOMCTBO B MOTeEHUMaAnNbHbIN reHepaTop
pagnaHTHOM 3Heprnn, XoTa uHorga Ans 9Toro MoryT noTtpeboBaTtbes
HEKOTOPblIE WU3MEHEHUA B KOHCTPYKUWKW, HE WU3MEHSIIOLEee OCHOBHOIMO
npegHasHa4yeHus ycTtpomcTea.

B nobom coBpemeHHOM aBTOMOOWUIIE B KaXXOoM UMNUHAOPE CTOUT CBeva,
MCKpa KOTOPOW HYXXHa ANs BOCMiaMEHEeHUs TOMMMBHO-BO3OYLLIHON CMeECH.
Ho ogHOBpeMEeHHO C MCKPOW BOKPYr MpoBOAa, COEOUHSIIOLLYIO CBe4vy C
pacnpegenuteneM MOXeT OblTb nornyvyeHa ygapHasa adpupHas BosHa, a
3HAYUT MHOMO OOMONHUTENBHON 3HEPrUN, KOTOPYHD MOXHO HanpaBuUTb Ha
noa3apsaky akkymynstopa, Ha nuTaHue anekTporBuraTens, eCnn TakoBOW
nmeetca. MoxHo, Hanpumep, BmecTo MowHoro [OBC B aBTOMOOUIb
noctaeutb [ABC Ha Heckonbko fecATkoB KBaTT, a yxe paguaHTHYIo
9HEeprmio, CHUMaAeMyrd CO CBEYHbIX MPOBOAOB HanpaBUTb Ha NUTaHWE
OCHOBHOIO MOLLHOro anekTpoasuratend. Pacxog 6eH3nHa nnu gustonnvea
COKpaTUTCA B [ECATKM, eCrfiv He COTHU pa3. MoxHo, BoobLule, B KadyecTBe
TOMMMBa UCNOsSib30BaTb OObIKHOBEHHYIO BOAY. JIMLb Obl XBAaTUNO MOLLHOCTU
nckpbl. C pagnaHTHOM SHEPrmen aTo MOXHO caenartb yXxe cenvac.

EOWMHCTBEHHOE  OrpaHM4YeHue, KOTOPbIM  MOXET  BOCMOSfb30BaTbCA
rocygapcTBo, He »erad paccraBaTbCsl CO CBOeW BnacTblo — 3TO
BO3MOXHbIN 3anpeT Ha MCronb3oBaHMe B ObITOBOM TEXHUKE WU JINYHOM
aBTOTPaHCNOPTE Y3I0B C BbICOKMM HanpshkeHnem. M He MCKMYeHo, YTo
nodntenn HedTeErasoBon xansiBbl caenakT BCE, 4TOObl HE [OMyCTUTH
BHeAPEHUS yaapHbIX 3PUPHbIX TEXHOMOMMIN B Hally NOBCEAHEBHYIO XN3Hb
N nonbITaloTCsa caenaTb BCE, YTObLI NpoannTb pabcTBo Ha 3emne.

Ho, kaxeTtcs, AHHYLLKa y)Xe pasnuria CBo€ Macrno... Ecrnm KTo-To He NoHsan,
TO HAaNOMWHato, YTO APUPHbIE yaapHble TEXHONOMMKN BorbLle He ABMSTCA
TanHoOW.



3aknryeHue.

Tecna nepenpoboBan B CBOEM BOOGpaXeHUM (CO3HAHUN) MHOXECTBO
BapuaHToB cBoero TpaHcdopmatopa. [log Buaom 6GawHW, SKOGLI
npegHasHa4YeHHOW ONs paguocBs3W, OH Ha AeHbrn, MofyYyaemble OT
MopraHa, nbiTancs peann3oBaTb CBOW NPOEKT MO CO34aHMI0 CETU CTaHUUN,
peLllaloLwmnx WNpoKknin Kpyr 3agad. OgHon 13 Takux 3agad Obina nepepavya
9Heprun 6e3 nNpoBOAOB MNPOU3BOSIBHOMY 4uCrly noTpebutenen. 31O
MopraHy He TNOHpaBUIOCb W OH NpekpaTun  (UHaAHCUpoOBaHWeE
cTpoutenscTBa bawwHn B BapgeHknndde.

TR

Puc.23. JTabopatopusa Wardenclyffe - 1912 rog

OTa GawHsa 6bina cambiM GonblwiMm TpaHcdopmaTtopoMm Hukonbl Tecna.
HOnametp nepBu4HOM o6MOTKM aocTturan 20 METPOB, a BTOpMYHas obmoTka
Obinia BbINONMHEHa B BMAe CBoeobpas3Horo kKynona. MmeroTcsa naTeHTbl
Hukonbl Tecna, B KOTOPbIX BUAHO, Kak Morna ObiTb YCTpoeHa aTa 6aluHs u

Kak oHa Morna paboTtaTb. OTM Cxembl npegoctasun Ha dopyme Offtop
y4yacTHUK nog HMKom Hown.



Yerpoiicreo

Janvek
Tnepaoaie yaspa”

Puc.24. Cxembl nateHToB Hukonbl Tecna, nposicHswowue paboTy ero
GaweH (NpegoctaBun HOW).

CMoTpuUM BHMMATENBbHO Ha 3Ty cxemy. W 4to Buaum? PaspsgHuku,
paspagHUKM U PaspsigHUKA..., Hapsgy C NEepPBUYHbIMKM M BTOPUYHBIMU
KaTyLkamu, KOHOeHcaTopamm n 3agaroLnm reHepaTopom
OfHOHaMNpaBneHHbIX NPSAMOYrofbHbIX (MOCTOSAHHLIX) MMnynbcoB ([OMN).
[lymato, 4To npocMaTpuBaeTCcsl CXOACTBO CO CXEMOM Ha puc.9.



Ho cxema Ha puc.24 nHTepecHa TeMm, UYTO B HEW MOoKa3aHO, KaK MOXHO
peanu3oBaTb nepedavy SHeprumM Ha paccrtosiHue. [Ansi 9Toro aHeprus co
BTOPUYHOM OBMOTKM Tp2 4yepes3 paspsgHUK NepefaeTcsa Ha BTOPUYHYIO
obmoTky Tpl, a ¢ Heé 3Heprna nepegaeTcs Ha KaTywky L1. A pa3 ectb
paspsgHUK, TO HACHO, 4YTO BTOpuMYHas obmoTka Tp2 BbINOMAHAET Mo
COBMECTUTENbCTBY pPOSfib reHepatopa YyOapHbIX BOSH, YCUNUTENEM
MOLLIHOCTW TOro pagnaHTHOro ygapa, KoTopbid ObpyluMBaeTCcA Ha Heé C
nepBMYHOM OBMOTKM 3TOro TpaHcgopmatopa. A BTopudHas obmoTka Tpl
y>Ke BbINOSTHAET POosib NPUEMHMKA 3TON YCUNEHHOW 3Heprun, nepenasasa eé
Ha kaTywky L1. BoT Bam 1 obbsicHeHue, kak Hukone Tecna ygaBanocb
nony4varb OrpoOMHbIe NoTeHumnarnbsl U TOkU. [poCcTO OH co3aaBan KackagHbIn
ycunutene M3  CBOMX  TpaHcdopmatopoB M obbeanHan  ux
nocnefoBartenbHO paspsgHUMKamMu, HacTpavBas Bce TpaHcdopmartopbl B
pe3oHaHC ¢ 3agarowmum reHepatopom OMM. lMpu Hannuuu paspssgHUKOB
pe3oHaHC nory4vancs npakTU4YecKn aBTOMaTUYEeCKW, r[flaBHOe YTOObI
paspagHuK cpabaTtbiBan Npu JOCTUXKEHUN NMMYMbCa HanpsxeHnsa Npobost.

He WCKNYeHO, 4YTO MMEHHO TakuMM ChocoboOM M C MOMOLUbK TaKux
KackagHbIX TpaHCOpPMaToOpOB OH CO34as MraHTCKY LLUapOBYH MOJSTHUIO,
KoTopyto Hanpasun B Cnbupb. Tak nosasuncs TyHIyCKUA METEOPUT. DTOT Xe
cnocob OH, BEPOATHO, UCMONb30Bas AN HaKa4yku IHEpPrmen npocTpaHCcTBa
mMexay 3emnen u JlyHon, a Takke Ans «neperosopos» ¢ Mapcom. lNpocTo
OH npespawan 3emnio n JlyHy (Mapc) B cBoeoOpasHble BTOpPUYHbIE
KaTyLWlKW, HACTPOeHHble B pe3oHaHCc. Kak OH 9TO pJenan, HaMm ele
NpeaCTOUT NOHATD.

Mo nocnegHen cxeme BUAOHO, YTO Tecna npekpacHo 3Harl, YTo ero paborta c
pagnaHTHOW 3Hepruen ornacHa, 4YTo oHa TpebyeT YCTPOMCTB OTKaTa,
aHanorn KotopbIXx NpUMeHsTCa B nywkax. CmoTpuTe, Kak Tecna ymeno
obbeguHseT aBa TpaHcdopmMaTopa, YTobbl B nocneayowem ynpasnsaTb He
TOMbKO BbIPabOTKOM 3HEpruM, HO U nepeagpecaunen eé B BblGpaHHOM
HanpasneHuu. [Noka No MouM npeacTaBneHnsa M XOpOoLLOo NpocMaTpuBaloTCA
ropu3oHTanbHoOe 1 BepTUKarbHOEe NepeHanpasneHnm aHeprum ot 6alliHu B
OKpyXatwllee npocTpaHcTBO. HO BnosmHe BO3MOXHO, 4TO Tecna ywmern
yrnpaenaTb NOTOKaMW reHepupyemMon ero TpaHcgopmMaropamMmm 3Heprum rno
BCEM HarpasneHusim,

3akaHumBas cTaTblo, XOTENOCb OTMETUTb, YTO lNpMpoaa ¢ MOMEHTa CBOETO
OCHOBaHUSI MOCTOSAHHO MCMOMb3yeT MeXaHU3Mbl TFeHepauun 3IHepruu,
CXOAHble C TeMM, YTO NPOUCXOAAT B TENJIOBOM Hacoce, Nbo aHeprnsa — aTo



CnocobHOCTb MNpou3BoauUTb  paboTy. 3HauMT nNpu onpeaeneHHoOM
yrnpasneHnm 3TUM MNPOLIECCOM €ro MOXHO 3acTaBUTb COBEPLUUTb LIMKIT 3a
umMknom 6Gonbwon obbem paboTbl. [Ona 9TOoro Kak pas M noaxoaat
TpaHcdopmatop Hukonbl Tecna, yctaHoBka [pes, cxembl ONA 3apsaku
baTtapen beanHu, motop MuHato unn B Tectatuka. AT ycTpomncTea 4 Obl
HasBan 3(UPHLIMU JHEepreTUYyeckKNMmM Hacocomn. N Bcex mMx obbeanHseT
OOHO — UCKpa. B OOHUX KOHCTPYKLUMAX UCKpa MarioOMOLLHAs U NpakTU4eCKu
He OpocaeTca B [Masa, HO OHa ecTb, B [ApPYyrMX OHa JoxoauT Ao
NnpepbIBUCTOM BOSILTOBOM Ayrn. HO BO BCex criydasx Hanuyue UCKpbI
obsizatenbHO Ans Toro, 4tobbl dopmupoBanucb yaapHble 3dUpHbIE
BOJHbI, KOTOPLIE U ABMNAIOTCA reHepaTopaMn UMM HOCUTENSMU pagnaHTHOM
SHeprmn.

Cnenyetr obpaTnuTb BHMMaHWE Ha TO, KaK pacnorioxeH paspagHuk R1 B
KOHTYpe C nepBuMYHOM ODOMOTKOW TpaHcdopmartopa Tp2. B aTom KOHType
YCTaHOBIMEHO cpa3sy ABa KOHAeHcaTopa. JTO npeBpallaeT 3TOT KOHTYP U3
«OQHOTAKTHOIO» B «ABYTaKTHbIA», YTO CHWXKAET TPebOBaHUS K «KadeCcTBy»
nmMmnynbcos, reHepupyembix MOMNW, ¢ ogHoOM CTOPOHbI, 1 yaBanBaeT 4acToTy
reHepaumn paguaHTHOW 3HepPrum, ¢ pyron CTOPOHHLI.

UTO MHTEpPECHO B Takmx yCTpoOMCTBaX, Kak TpaHcdopmatop Hukonbl Tecna
W ero aHanoru, Tak 310 TO, YTO HUKaAKOro HapyLleHWs 3aKOHOB (PU3UKU B
paboTte 9TUX YCTPOMCTB HET. A, HaobopoT, eCTb WCMOSIHEHME BbICLUMX
3akoHOB Mwupo3gaHua — 3aKOHOB YrpaBfeHusl, KOTopble ferko um npocTto
0OBACHAKTCA LUMPOKO N3BECTHBIMU (PU3NYECKUMU ABFIEHUSMN — TPEHUEM U
NOBbILWEHHbIM AaBneHnemM B adoupHon cpege. VIMeHHo TpeHue (BSA3KOCTb)
NpU HanMyMn MOBbILLEHHOMO AaBneHnsa 3UpPHbIX YacTul Opyr Ha apyra u
admpa Ha BewecTBO, MO3BONsSAeT Hawemy Mwupy ocTaBaTbCA BEYHO
MOMoAbIM N NOABMXKHBIM, UMEHHO TPEHME B Nape C JaBreHneM MNo3BOMSAT
co3gaBaTb HeOorpaHuyeHHble MO MOLLUHOCTM MOTOKM 3dmpa U BeLlecTBa,
nopoxgasi MoulHble «DOKOBble» CWUSibl U (POPMUPYST MOLLHbIE BUXPU B
adupe, rasax, XuUOKOCTAX U UX aHanoru B TBEpAOM BeLllecTBe. Tak 4To
UMEHHO Onarogaps TpeHuo W gasneHnto Mup Hukorga He OOCTUrHET
TennoBon cmepTtu. llornagbTe KOWKY, U OHAa MOXET BaM cnanuTb OOM.
[aBum n Tpém, gaBum u Tpem, gasum N Tpém... N BceneHHaa HaumHaet
BpalLaTbca 1 bygeT Bpawlartbcsl Be4HO. BOT 1 npurogunack Takas urpyLika
Kak tona.

bnarogaps TpeHuto v gaeneHuto (oduumanbHaa Hayka yTBepXOaeT, uTo
9TO He [aBrieHue, a cuna TsHKecTu) Mbl XOAUM, e30MM, JleTaeM U paxe
JocTaBngemM Apyr Apyry YOOBOSNbCTBUA, KOTOpble MHOIMMe nerko
pa3MeHnBatoT Ha kand OT HapKOTMKOB, Tabaka, cnnpTa Unun asapTHbIX Urp.



Tak yto bor, obpekas YenoBeka Ha TSXKKAA Tpya W CTpagaHus npu
poOXOeHMN HOBOro YenoBeka octaBusl Yenoseky CnocobHOCTL K Mo3HaHuto
TaH BceneHHon, 4TOObI YenoBek cymen nNOOHATLCA 4Yepe3 Tpyg WU
cTpafdaHua O ypoBHS bora, cymen noHATb bora n ctaTtb NOMOLWHMKOM
bora no ynpasneHuto BHayane 3emMnen M BCEM XMBbIM Ha Heé, a B
nocriegywowemMm wn BCEM [OOCTynHbIM yrorikom BceneHHon. A camo
ynpasneHne BO3MOXHO MMEHHO MOTOMY, 4YTO MpPW HanUunn LaBreHus
nposiBNAeTCcA TPeHue, a Mpu Hanmnmu TPeHUs NnosBnsieTcs nasneHve. B
utore cnabbln ynpaenseT CUMbHbIM, a CUNbHbIN paboTaeT Ha cnaboro, HO
yMHoOro. Tak 4yTo, noaun, nobeicTpee ymHenTe!

bor, 3aknioyas 3aBeT ¢ ABpaamMoM, npukasan emy crneautb 3a pagyrom
(ayron 6ora Pa) kak Be4yHbIM cumMBOfioM 3aBeTa. Ho OH 3abbin ynoMsiHyTb
ewle 06 ogHOM nogapke NaaM, KOTOpbIM YacTo accounnpyeTca y nogen ¢
HEYNCTON CUMNOoKn - 0 MONHUN. VI UMEHHO kenaHne No3HaTb MPUYUHbLI MOLLN
MONHMKM U npuBenn Hukony Tecna, a Takke ero nocnegosatersien K ux
BENMMKUM OTKPbITUSM U un3obpeteHusam. He 3ps Unbsa lNMpopok oguvH m3
rnaBHbIX cBATbIX B PlL.

CmoTpuTe, BOT MOSHUS BbeT OT obrnaka K 3emrne unm oT 3eMnu K obnaky.
[MyTb, NO KOTOPOMY MNPOXOAUT MOSHUSA, - 3TO 3PUPHbLIK npobon B
aTMmocdepe, No KOTOPOMY MOTOK adhmpa YCTpEMMHAETCS OT 3eMnn K obnaky
unn ot obnaka Kk 3emne. A Tam, rge noTtok adupa, Tam U nNageHue
nasneHna aodupa. BoKpyr e MONMHMEBOro KaHana co3gaeTcs
UunmHgpuyeckasa 30Ha NoBbILWEHHOrO ahUpHOro aaeneHus. Ho kak TornbKo
MOJTHUS TacHET, Co3aeTcs MOLUHaa UMnuHapudeckas yaapHas adoupHas
BOSIHA, MOLb KOTopon 6onblue TOW SHepruu, KoTopasi noTpayeHa
npupoaon Ha co3daHwe MOJSTHUW, U KOTopasi 3acTaBriseT pearnposatb U
Bo3ayX. OT MOSfIHMM B pasHble CTOPOHbI pasnetalTcsa cpasy ABe yaapHble
BOIMHbI — 3ppHasa n BosgyLwHas. [NepByo Mbl BUAUM, OLLMOOYHO NPUHUMAS
3a BCMbIWKY cBeTa, a BTOpyl cnbiwvMm. W He 3amevyaem, 4yTO nepsad
pacnpocTpaHAEeTCH 4acTO CO CKOPOCTbLIO Bbillie CKOPOCTW CBeTa, a BTOpas
Ha HayanbHOM 3Tane ABWUraeTcsd CO CKOPOCTbLIO Bbillle CKOPOCTWU 3ByKa B
Bo3ayxe. MonHun Takmm obpasom SABMASKOTCA €Cr He OCHOBHbIMMU, HO
BaXXHbIMW NOCTaBLUmMKamMm adompHoM aHeprum ans 3emnu n KnsHm Ha Hewn.

UTtobbl nNpmMbnuanMTtCa K MOHUMAHUK, YTO TaKoe MOSMHUSA, MOXHO
NPOCMOTPETb TaKOW PUCYHOK, KOTOpbIM pa3MmecTun Ha dopyme Offtop Hon
(A.BepexHon).
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Puc.25. TeHepaTop TOPOBUAHbLIX BUXPEN.

BuxpeBon reHepatop Ha puc.25. coctonT ns Apyx reHepatopoB. OanH n3
KOTOPbIX aKTUBHbIA (KpacHbIM), a BTOPOW MaccuMBHbIN (CUHWIW), OOWH
ynpaernseT, APYron — BbINOSTHAET KOMaHAbl NepBoro. M Kkorga U3 akTMBHOIO
reHepartopa BblfieTaeT TOPOBUOHbIA BUXPb (CONMUTOH), TO OOHOBPEMEHHO B
CTOPOHY MAaCCUBHOIO NETUT yaapHasi BOfIHa C 04E€Hb BbICOKOW CKOPOCTbLIO U
AOCTUraeT NacCMBHOINO reHepaTtopa npakTUYeckn MrHoBeHHo. [MocneaHun
nocne BO3OEWNCTBUS YOAPHOM BOJSIHbl FEHEPUPYET TOPOBUAHBIA BUXPb
HaBCTpeYy BUXPK N3 aKTUBHOrO reHepatopa. Oba BuMXps CTarnkuMBaroTCS
NPUMEpPHO Ha cepeanHe OTpe3ka Mexay reHepaTtopamMu 1 paccbinakTca Ha
MHOXECTBa TOPOBMAHLIX BUXPEN, HO BpallalWMXCA B MIOCKOCTH,
nepneHanKynapHoOM MNOCKOCTU Kaxgoro M3 MNepBUYHbIX BUXpen. Ha
PUCYHKe, a TouYHee B HebonblwoM (husibMe nokasaH He TOMbKO MeXaHWU3m
CTONKHOBEHUSI OBYX OOnblKMX TOPOBUAHLIX BUXPEW, HO TakkKe WU
BO3MOXHbI ~ YTOYHEHHbLIN  MEXaHU3M  (POPMUPOBAHUA  MOSTHUA W
pagnaHTHOM SHEPIrnun.

OcTaBuMm noka Ha Gyayuiee pasdop, kak obnaka unm NOBEPXHOCTb 3eMnu
npuobpeTatoT anekTpudeckui 3apsia. Ckopee BCero TyT UrpaeTt posib Bce Te
Xe TpeHue n gasneHve. Ham noka BaxHo gpyroe. lNpeacrtasere cebe, 4To
CO CTOpOHbl oObnaka B CTOPOHY 3eMnNu YyOapHOWM BOSIHOM C  CUSIOW
BbITankneaeTcs aUPHbLIN TOPOBUAHBIA BUXPb, B OTBET CO CTOPOHbI 3EMSU
nocne ygapa no Hen (PpoHTa yAapHOW BOSHbl BbICTPENNBAETCA OTBETHbIN
9(PUPHBLIN TOPOBUAHLIN BUXpb. A Tenepb npeacTaBMMm, 4TO o06nako
3aHMMaeTcs cTpenbbon BUXpSMUM B O4HOM HanpaBfieHUN B TEYEHME HEKOrO
oTpe3ka BpeMeHW. Torga CO CTOPOHbl 3eMSfiM  BbICTPENUBAETCA
aHanornyHasa uenodka Buxpen. W korga BMXpU, CO3OaHHble B CaMOM
Hayane, BCTPETATCA rae-to nocepeavHe mexay obnakom u 3eMnéun, To
OLHOBPEMEHHO OKaXeTCs BbICTPOEHHbIN BeCb MOSIHMEBbLIA KaHan w3
MHOXECTBa LapoBbIX MOMHUA. MHOXECTBO BUXPEWN, LLIAPOBbLIX MOSHUN,



ob6beanHnaTCa B BUXPb, Hanogobue TopHago, CKOPOCTb ABUXEHUS adhupa
BHYTPW TaKOro BUXPS BAOSb JIMHUW, cCOeguHAWen 3emMnio 1 obnako,
MOXeT [OCTuUraTb OrpOMHbIX CKOPOCTEW, BO MHOro pa3 Oonee CKOpOCTU
ceeta. W npoucxoauT 3UpPHBLIM  NpobON, 3a KOTopbIM  criedyet
obpasoBaHMe UMNUHOPUYECKON 3MPHOMN BOSHbI, BbIOPOC paanaHTHOW
9HeprMm BO BCE CTOPOHbl OT ObIBLUEN YXe MOMHMWU. 34ecb YMeCTHO
OTMETUTb, YTO MeXaHu3M oOpas3oBaHUS TOPHALO MOXET OblTb TakuMm Xe,
Tem Oonee MHorMe oveBmAuUbl pacckasbiBanu, YTO YacTo BUMAENU BHYTPU
TOpPHaAo WapoBble MOMNHUN. N BoasiHblE Napbl B 3TOM MNpOLECcCce UrparoTt He
nocnegHo porb. Booblle, MHE KaXeTcs, YTO CaMOreThbl fleTalT He B
BO34yxe, a B adompe, Tak Kak rnpu ornpenerneHHbIX CKOPOCTAX CaMOreToB,
BO3MOXHO, B3auMOAeucTBne camosieta ¢ aoMpoM CTaHOBUTCH 3aMeTHee
B3aUMOOENCTBUS C BO3AYXOM, OCOBEHHO, €CN NOBEPXHOCTL NeTaTenbHOro
ornnaparta 3apauTb 0O ONpeaneHHoro rnoteHuuana unu npeepaTutb €€ B
MCTOYHMK  yOApHbIX  3UPHbIX  BOSMH, HarnpasfeHHbIX CTpOro B
onpedeneHHoM HanpaefeHun, 4YTO 3acTaBUT neTaTernbHbl  annapar
nepemeLwlaTtbCAa B MPOTUBOMOSIOKHOM HanpasneHun. BoT wn  mogernb
KOCMMYECKoro Kopabnd, KoTopbin Oyoer oTTankueatbCs OT  adupa,
ncnonb3ys Ans aToro aHepruo acpmpa. I noMoXeT Ham B 9TOM MCKpa.

[MpakTnyeckn Bce nsobpeTtaTenu, co3gaBluMe YCTPOMCTBA, reHepupyowme
9HEpPruto NOCpPeacTBoM yaapHbIX 3PUPHbLIX BOSH, Kak NpaBumio, ykasbiBanu,
4TO UX Ha u3obpeTeHme noasurno HabnwgeHne 3a MonHuamu. Camoe
nopasuTenbHoe, YTO Ha 3TO, 0ObIYHO, Manio KTO pearnpoBan agekBaTHO.
N3ob6peTatenn HavMBHO nMonaranuM, 4YTO 3Ta MpocTas WUCTUHaA noasaMm
NOHATHA, a Nan cYnTanu, 4YTo nlobpertarenun cBs3aHbl C HEYNCTOWN CUMOWN,
Kak 9TO0 ©Obinlo ¢ Hukonon Tecna npu ero  AgemMoHcTpaumm
aneKkTpoaBToMObUNS ¢ aHepruen nu3 adpupa, Tak obinio ¢ Npeem n Mopeewm.
[a v k begnHn ¢ baymaHom oTHOLLEHME ObINO HAaCTOPOXXEHHOE.

Ho Tenepb npuwno Bpems, Korga Hago nepecrtaTb CBA3biBaTb MOJTHUW C
HeuncTon cunon. MonHua — Benukun nogapok 3emne n XXusHn Ha Hen. U
CKopee BCero, MMEHHO MOSTHWUK CcOo3[anu YCIoBUSA, KOTOPble MNO3BOSIUNU
KunsHn 3zakpenutbcs Ha 3emne. MonHum nopogunn XusHb. OHU Bbinu
TEMW NPUPOLAHBIMA  YCUNUTENSMMU  MOLLHOCTW, KOTOpble MO3BONUMU
BbIMfecHyTb Ha XKn3Hb BCIO MOLb ahupa, He Tpebyst OT XKMU3HU Takux xe
3arpar. Tenepb BOT W YenoBek NO3HAeT 3aKOHbl YynpaBreHus,
no3BonsLlne emMy TBOPUTb BernvkuMe Aena, MOOYMHATb MOLUHbIE MOTOKM
BeLLleCTBa, 3HEPrMn U MHOpPMaLUMK, He 3aTpadmBasi NPU 3TOM U TbICHYHOM
Aonu Toro, 4To OH norny4vaet ot [lpupoabl gapom. N camoe HenpuaTHoe
3aKkr4yaeTcs B TOM, YTO YenoBeK OCTaeTcs Mo OoTHoweHuto K lNMpupoge m
bory kpanHe HebnarogapHeiM cywectsoM. Botr yxe [onbdctpum,
BO3MOXHO, 3arybunn B noroHe 3a npubbInsgMu Ons akuMOHepoB, YTOObI



nocnegHuM ObISI0 Ha 4YTO UMKOPKM MonoxuTb. A 3emnsa  Kak-HMOyab
obonpgetcsa... Ho He obxogutcs. 3emMns xumBasi, NPOCTO OHa XWUBET B
apyrom putme. M He UCKNIYEeHo, 4YTo 3eMnsi CMaxHET 4YenoBe4vyecTBO C
ceba Kak nowanb cMaxuBaeT ¢ ceba MyX 1 CrneTHeN.

[MepBbIM 4enoOBEKOM, MOHSABLUMM MeEXaHU3M TeHepauun 3Heprum 4epes
ymenoe ynpasreHne notokamm adupa, YernoBeKOM, 4Yepes KOToporo ata
NcTuHa Obina npuHeceHa Ha Hawy 3emnto, 6o npeacTaBuTenb BETMKOIO
cnaBsiHCKOro, pycckoro Mupa Hukona Tecna, kotopon Obin AonyLlieH K
BEMWKMM TarHaMm, No3Han ux, NpoBepust U NOHASM, YTO B TOT Nepuod paHo
OblO0 gaBaTb B PYKM NOAAM Ty OFPOMHYKO 3HEpPruo, TarHy reHepauuu
KoTopon emy gosepuna [lpupoga. Ho kak 3HaTb, MOXET ObiTb, ecnu Obl
Tecna nosHakomMun nwgen co CBOUMM 3HAHMSAMMU, Mbl OABHO Obl Obinu
cBobogHbIMM NOABMU M He npuwsocb Obl Poccun npogupartbcs K CBETY
yepe3 KPOBb, BOWHbI M KOHTPPEBOMOLMIO coUManbHbIX napasmnToB. Kak
3HaTb...

B Hawe Bpems TexHonormn Tecna, cyas no TeM matepuanam, KoTopble
MOXHO HanTn B VIHTepHeTe yxe U3BECTHbl MHOTMM Y4YeHbIM, UHXEeHepaMm n
NPOCTO TeM, KOro aTo MHTepecyeT. Ho, k coxxaneHuto, kak B Poccuu, Tak n B
Apyrnx ctpaHax Tema adupa ABNAETCH 3anpeTHOW, Mo KpauHen mepe B
pamMkax oduumanbHonm Hayku. [Moatomy daktmyecku rpynnbl paboTtatoT
nognoneHo. Hanpumep, Heckonbko net Hasag rpynna A.bepexHoro,
ogHoro u3 pykosoautenen npoekta MAI®, npegnoxuna [lpesngeHTty
Poccun, Torma ewe [lytmHy B.B., ocCywectButb pPEKOHCTPYKLMIO
9NEKTPOreHepaTopoB Ha BCEX anekTpocTaHumax Poccuun, 4tobbl nyTem
NPOCTbIX U3MEHEHUA B KOHCTPYKLMWU 3MEKTPOreHepaTtopoB MOBLICUTbL WX
MOLLHOCTb B 6 (WecTb) pa3. AdeKkBaTHOro OTBeTa aTa rpynna He nony4una.
N a10 npu TOM, 4YTO OHepreTnyeckast cuctema Poccum nocTeneHHo
paspyluaetcs. He 3axotenu akumoHepbl 4enuTbca NPUBLITbIO C YYEHBIMU K
Hapogom.[losenn geno 0o asapum Ha CagaHo-LlyweHckon 3C. A camy
rpynny A.bepexHoro neltTanncb pa3orHatb, a UMYLLLECTBO OTOOpaThb.

Tenepb BoT MeaBeges [.A. pewwnn obpagoBaTb HAac MoAepHU3aAUMEN U
co3gaHMeM CcTpaHHoro ropogka B CKOMKOBO, pagu KOTOPOro ryourtcs
cenbckoxo3ancteeHHbin HUW. Heyxenn n emy He HYXHO yBenuvyeHue
MOLLHOCTW 3neKTporeHepaTtopoB B 6 pa3? Mnu netatenbHble annaparhl,
ncnonbaywwmne 3upHble TexHonormm? Wnn aBTOHOMHbIE MCTOYHUKU
SHEprMn Ons Kaxporo rpaxgaHuvHa Poccum gna Hadana B 10 kBaTT?
BMecTo HacTosien MoaepHM3auMm U HayyHO-TEXHWYECKOro pasBUTUSA
Halwla BNacTb NpeanoyYnTaeT noimMTuyeckmue ckangarnbl, Npoaoskas urpbl B
Momnoayt AemMokpatuio. A Bedb Hapody 9TW Urpbl HE HyxHbl. Hapogy



HYXXHbl 3HaHUA, 3HaHWA U ewe pa3s 3HaHug. He 3pa Mowucen ons ceBoux
eBpeeB, KOTOpbIX BbiBeNn n3 Ermnta, nony4un ot bora npukas — y4nTbCs,
YUUTbCS U eLle pas yuntbes. Yutante bubnuio n Tam ato HangeTe.

Korga Benukune cyabb60HOCHbIE 3HAHUSI HUKOMY HE U3BECTHbI, 3TO MNSIOXO0, HO
Tepnumo. Ecnn 3HalOT HemMHorme, TO 3TO OMNacHO Ans OcCTanbHOro
OONbLUMHCTBA, Aa U AN CAMUX HEMHOIMX 3HAKOLWLMX 3TO YaCcTo CMePTENbHO
onacHo. Ho ecnu 3HaHMs OOCTYyMHbI BCEM, TO €CTb Hagexaa, YTo noau
CYMEIT OOroBOPUTLCA MCMONb30BaTh MX Ans Bceobulero 6nara. 3HaHne —
cuna v MoLLb.

[MoaTomy A n B3an Ha ceba cMenocTb onucaTb BO3MOXHbIWA, HO JOCTaTOYHO
BEPOATHbLIN N 0BOCHOBAHHbLIN PU3NYECKN MEXaHM3M YrnpaBrieHns 3upom,
KOTOpbLIA MO3BOSISIET, ONMMpadcb Ha 3adup, co3gaBaTb MOLUHblE 3dUpPHblIE
NOTOKM W YyOapHble 3UPHblE BOSMHbLI, @ BMECTe C 3TUM U 3JHEpPruio,
Nnosly4eHne KOTOPOM CTario C HEeKOTOPbIX MOp CyLWMM MPOKNATMEM LN
yenoseka. Hagetocb, YTO 3TOMY NPOKMAATUIO C MOMOLLLIK YYEHbIX U MPOCTO
rPaMOoOTHbIX JNIOAEN, COXPaHUBLLMX BEPHOCTb VICTUHE, CKOPO NpuaeT KoHeL,

[MoToMy 4YTO MONHUA (UCKpa), KaK KNKY K HECMETHbIM 3HEpPreTU4ecKum
KnagoBbiM admpa obsizaTteribHo HaM MOMOXEeT. Hago TONMbKo HayyuTbes
novatle roBopuTb MonHMK 1 3upy BonwebHoe cnoeo — Noxanyncta. A B
OTBET MONMHUA U 3dump, obecrneynmB 4YernoBeYECTBO Heucvepnaemomu
9Heprven, no3BondaT NasaM HaBcerga MOKOHYUTbL C pabCTBOM WM cTaTb MNo-
HacTosweMy dakTopom lanakTnyeckoro maclutaba.

XX| Bek obsaA3aTenbHO CTaHET BEKOM paccBeTa IMPHLIX TEXHOMOMMN U
KOHLa OnuTenbHOro nepuoga pabcrea ans ogHuX n HebeaoHOM XU3HW Ons
coumanbHbIX NapasutoB. CTo NeT HaM TBEPAUIK, YTO NOHATb naen Hukonobl
Tecna cnoxHo un faxe HEBO3MOXHO. HO oka3sbiBaeTs, Ha KaXagoro mygpeua
AOBONbHO npocToThl. [lpupoga npocta, 9TO Mbl caMu Bcerga Bce
YCNOXHAEM.

NuTtepaTtypa:

1. Tecna. Crares B Bukuneauu.
2. bepexHon A.b. Cynbba nrnoHepcKuX M300pPEeTEHUI U HAYYHBIX Pa3padoToK. ..
3. bepexHon A.b. Jleraromias 3JeKTPOCTAHITHS.




BepexHon A.b. Jleraiite quckamu aspoduioTa.

BepexHon A.b. Heperomonmonnsiii iepexo 1 kK KOPTOXK-TexHOI0rusiM.

bepexHon A.b. EcrectBennnie npupoanbie Tena — EIIT.

bepexHon A.6. OCHOBBLI CITOCOBA TEHEPAITMNW CBEPXCHUJIbHOI'O

MATHUTHOI'O I1OJIA CCMIT JJ1s1 IHHEPEMEITEHWSA B ITIPOCTPAHCTBE B

JIFOBOU 13 CPEJ, Y ITIOJYYEHU S SHEPTUU HE3ABHCUMO OT MECTA B

[MPOCTPAHCTBE.

8. bepexHon A.b. u ap. [peuioxkeHue 1Mo UCIOIb30BAHUIO OTKPHITH 3D dekTa
HJunamuyeckoit CBepxnpoBoanuMocTu-KOPTIXK.

9. bepexHon A.b. IMHAMUNYECKAS CBEPXTTPOBOJINMOCTb-CEHCAITMOHHOE
OTKPBITHUE C 10JIETHUM CTAXEM.

10.bepexHon A.b. MexaucumnnuHapHasa «xoxma». Ydonorusi ogHa u3
Hanbonee AOCTOBEpPHbLIX HayK, NOCse Knaccn4ieckon pusmkm ?!

11.Anekcangp JlesuHckuin. MNMpepBaHHbI NONET. CoBeTCKME TapenoyKu.

12.Tvtep A. JluHaemaHH. CekpeTbl CBOOOIHON SHEPTHH XOJI0IHOTO SJICKTPUICCTRA.
13.Cannb C.A. Crenas HayKa Ha TOBOAY U CJIENBIX IMOBLLIBIPEM.

14.®ponos A. CBoboHast sHeprust HacTymaer!.

15. Annapat MarHuTHOTO BpanieHuss MUHATO.

16.AurokoBckuii B.A. YUepnas 1pIpa HAYKHA WM oyepeHas 0e30TBETCTBEHHAS 3aTesl
PEIISTHBHCTOB.

17.Benumunp AbpamoBund. Pusrka ddupa ¥ TeOprs OTHOCUTEILHOCTH.

18. Du3nka aHOMAJIBHBIX SIBICHUMN.

19.E.B. JlecHsik. ®enomen HJIO.

20.Tpauchopmarop as is.

21.Cywko C.A. Tpancdopmarop Teciia —310 04eHb pocTo!

22.Dan A. Davidson. CBOEOIHAS DHEPT' M, TPABUTAILINSA 1 DDUP.

23.Ky3nues 1O.I". [IPUPOJIA 1 HAVKA.

24.H.Maprynuc. IlocnaHIibl rpo30BbIX HeOec.

25.'ycmaH B.A. HoBble TEHICHIIMU B TEOPUH U IPAKTUKU AHTECH.

26.CemeHoBa 3.C. Ko oxoTHTCs 32 MOJIHHAEN?

27.Bn.BopobbeB. Kuu, Tecna, DWUHIITEHH ¥ YE€PHBIE JIBIPHI.

28.Kak paboraet Tpanchopmarop Tecia Ha magblax.

29.Bnagnmmnp KoHoHoB. U kak ke ona paboraer — EH antena.

30.John Bedini Technology

31.BepTHKaIbHBIA SHEPIMOHHBIN ICKTPOTeHEPATOP.

32.xoH beanHu n Tom bepaeH. I'eneparst cBOOOIHOM SHEPIHUH.

33.MaTpuk x.Kennn. UMnyinbcHbIe CHCTEMBI 3apsIKH OaTapei.

34.MoauhuupoBaHHBI KOMIBIOTEPHBIN BEHTHUISATOP Ha OCHOBE uaek Jixona benuau u
[IuTepa JInungemana

35.0gHONONSAPHBIN ABUTaTEab beauHu.

36.0mbiTe Tecna.

37.CkansapHblii u3nydareab beaunu.

38.BEPTUKAJIbHBIN MHEPIIMOHHBIN DJIEKTPO-TEHEPATOP mamsiti AJJAMCA.

39.Tesla Switchi ero mogudukarmu.

40.AHTOHOB B.M. Ddup. Pycckas reopus.

41.Hesckun A.T1. Dpa sdupa.

42.Y napHbie BOJHBI T eCIIbL.

43.AnekcaHap A3benb. TailHbl IPUPOJIEL.

44. Nynbiwes B.[l. PASPABOTKA U ITPOEKTUPOBAHUWE YHUKAJIbBHOT'O
ABTOHOMHOTI'O UICTOYHHKA DJIEKTPOSHEPT MU (AUD)YMOIIIHOCTEBIO 20-
25KBT

45.bptoc A.lNeppoT. [HonyueHne paguaHTHON SHEPIHH.

No ok




46.AkoBeHko A.J1. Hyxxna au Poccuu anpTepHaTHBHAS YHEPIrETHUKA.

47 .Hukona Tecna. CraTbu.

48.Bn.Bopobbés. Hukoaa Tecna u moce.

49.HeB03MOKHOE BO3MOKHO?

50.I.B.HukonaeB. Kpusuc B dhynaamenTanbHoi Gusuke. EcTh a1 BeIxoa?

51.McTOYHUK DHEPIUH.

52.MaHbkoB B.A., K.T.H.; Ky3abMuH B.I., K.T.H. [leMOHCTpallmoHHAst METO/IMKA CHHTE32
2JIEMEHTOB M3 BOJBI B IUIA3ME DJIEKTPUYECKOI0 pa3psia.

53. AnpTepanTuBHasg DHEPreTHKa Tecbl.

54 .H.JleBawoB. O npuMeHEHNH KIMMATHYECKOIO OpYKKs IpoTUB Poccuu.

55.Jlemewiko A.B. Asromobmis Tecna.

56.Autokosckuin B.A. TpaHcopmaTtop Tecna: aHeprusa us acupa.

57.0bdext Kupauas.

58.1llapoBas MOJHHSL.

59.JTapuca CannmoHoBuY. Yy10 Ha POBHOM MECTE.

60.A.Akay. «X0J0HOE ACKTPUICCTBOY.

61.TpaHcdopmaTtop Tecna. Crates B Bukunenuu.

62.Tecna ¥ ero U300pEeTCHHS.

63.MBaH YnHapés. [1oax01pl K 00BACHEHHUIO IIIAPOBOM MOJIHHUHU.

64.ApuHa PagnoHoBa. Hukosa Tecina —yenoBek, 000THABINHMA CBOE BpEeMs.

65.HeussectHasg pykonuchk Tecibl.

66.KataprmH P.K. Hacneaue Tecinbl.

67.Bnagnmnp AxkoBneB. Mexanu3Mbl GOPMHUPOBAHUS IIIAPOBBIX MOJTHHA.

68.B.AbpamoBuny. Meradusuka u kocmoaorus yuénoro Hukousr Tecbl.

69.3apsaaHUK HA aBTOMOOMJIBHOM peEJIE.

70.3aeB H.E. BecromnuBHas sHepreTuka.

71.B.H. WunpuxuH. Cuneprerrka arMocdepsl U cMepya.
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