ABTOP: CerogHa mHorve Gu3snKM roBopAT O Hy/IeBOM TOUYKE M O NPOA0JIbHBIX M NONEPeYHbIX BO/HAX. YTo e 3To 33
BO/IHbI? Ha camom fene Kaxaaa BosHa 061a4aeT 3/1. MarHUTHLIM U CKanApHbIM NOAeM, KOTopble NeprneHANKYNAPHbI
ApYr K apyry. YTo Takoe MarHUTHOE MoJie 1 HyneBas Tovka? Npupoaoin MarHUTHOrO NOAA ABNAIOTCA NOOXKUTE/IbHbIE
n oTpuuatenbHble MoHbl. OTpruatenbHble MOHbI ABMXKYTCA C FOXHOrO MOJI0Ca K CEBEPHOMY MPOXoaaA Yepes LeHTp
MarHuTa, rae n HaxoamuTCA NepBan Hysesas Touka. Mpoiiaa HyneByto TOUKY, OTpULATENbHbIM MOH MeHAeT NoNApHOCTb
W CTAaHOBUTCA NONOXUTENbHbIM. BTOpasa HyneBaa TOYKa HaxoAUTCA BHE MarHMTa B MarHUTHOM NOJIE U HAaXO4MTCA B
OZHOM NIOCKOCTU C NEepBOM, MPOX0AA KOTOPYIO MONOXKUTEbHble MOHbI MEHAIOT CBOKO MOAAPHOCTL Ha
oTpuuaTenbHyto. 3To asuxKeHne MoHOB No Kpyry 06pasyeT BOKPYr MarHUTa MarHUTHoe noJie B Buae Topa. MockonbKy
MarHUTHOE W CKaNiApPHOE NnoJjie MOCTOAHHOrO MarH1Ta He COMPUKAacaloTCA CBOMMM HYJIEBbIMW TOYKaMM, TO YEM OHMU
6nKe, TEM MOLLHEe MarHUTHOE Noae MarHnTa. YnpasaaTb U3MEHEHWEM NOAAPHOCTM MAarHUTHOTO M 3/1.MarHUTHOTO
nona HeNb3A, HO eC/IM COBMECTUTb HYJIEBbIE TOYKM 3/1.MarHUTHOIO U CKa/IAPHOro Noaen, TO MOXHO yNpaBaATb
MU3MeHeHMeM NONAPHOCTU CKANAPHOro NoaA. 3TO 3HAUYUT, UTO eC/IM MOMECTUTL OTPE30K NPOBOAA B CKansApHoe none,
TO MOXHO YNpaBAATb U3MEHEHNEM MONAPHOCTM INEKTPOHOB B NPOBOAHMKE, TO €CTb U3MEHATb HanpasieHne
OBUKEHUA 3NEKTPOHOB. [laHHY0 Npobaemy 1 pellaeT KonebaTebHbIM KOHTYP C TpUMeHeHnem budunapHo
KaTyLwku Tecnobl.

TaK BbIrAANT CUHYCOMAA 3/1.MarHUTHOMN BOJIHbI B CKaNIfAPHOM noJie

Becb MMKpOMMP, HaUMHaA C MOJIEKY/Ibl U KOHYAs BCEMW 3/IEMEHTAPHbIMW YacTMLLAMMU - 3TO cdepbl, coaepKalimne
BHYTPU ceba TpexmepHoe npocTpaHcTBo. O6pa3oBaHHbI 3T chepbl BOJTHOBLIMU 3/1.MarHUTHbIMM KoJiebaHnaAMMU.
Kakfas yactTmua ectb HM YTO MHOE KaK CTosAYas BOsIHA. HO A8 NOHMMAHMA, HaZ40 NOHATL KAaK PAacnpoCTpaHATCA
3/1.MarH1THble KosiebaHUA B TPeXMepHOM NPOCTpPaHcTBe. B KayecTBe npumepa mMbl BoO3bMeM COJTHLLE U COJTHEYHbIN
CBET, KOTOPbIM KaK Mbl 3HAaEM AIBAAETCA 3/1.MAarHUTHbIMKW KON1IeBaHUAMM BbICOKOM YaCTOTbI.

Tenepb npeacTaBbTe cebe Co/HLE, CBET OT KOTOPOro PacnpoCTPaHAETCs BO BCE CTOPOHbI C OANHAKOBOW CKOPOCTbIO
(300000Kkm/c). MonpobyiTe MbICAEHHO BbIKAOUYUTL COMHLE U CHOBA BKAOUYMTL. Kak npu aTom byaeT
pPacnpoCTPaHATLCA BONMHA cBeTa? OHa byaeT pacnpocTpaHATLCA B BUAE PACLIMPAIOLLENCA CO CKOPOCTbIO cBeTa chepbl.
Ecnu 6bl cTO NIeT Ha3ag yYyeHble NpUcayLwanuck bbl K cnoBam Tec/ibl 0 TOM, YTO BOJIHbI PacnpoCTPaHATCA B BOAE,



BO3ayXxe 1 adupe 0ANHAKOBO, TO cerofiHA B duM3nKe 66110 6bl 6oablle NOHMMaHKUA. CToAYan e BOHa, 3TO
OCTaHOB/IEHHaA BOJIHA Ha Nt06OI A/IMHE BOSIHbI U OHa ByaeT numeTb BuUA chepbl. IMeHHO Takum obpasom Tecna
co3/aBan cBOM WapoBsble moaHUW. CTosYas BoHa-3To cdepa.

dNemeHTapHY YacTMLY HaZlo CYMTATb He Wapom, a chepoit. TonbKo paspywne 060104Ky chepbl MOXKHO BbIHYTb
BCEraa To, YTo TyZa 3a/10KeHO (No aHanorMu opewka). Monekyna - ato chepsbl, B KOTOpble 3a/10'KeHbI aTOMbl. ATOM-
370 chepa MeHblLero pasmepa, B KOTOPOM 3a/10XKeHbI 3/1IEKTPOH, NPOTOH U HEMTPOH M TaK Aanblie No HUCXoAAL e
00 HynS.

Hapo 83aTb uncno 0,00013333 mm, 3T0 AMaMeTp NPOCTENLIE MOJIEKY/Ibl aMUHOKMCAOTbI (AnamMeTp BbIYNCAEHHbIN) 1
pasgennTb ero Ha 2 U pesynbTat 3anmcathb. [poaonKanTe 4ennTb (M 3aNUCbiBaTb) Ha 2 KaXKAbl NONYYEHHbIN BaMu
pe3y/ibTaT NoKa He NpuaeTe K Hy 0. KoanyecTBo NosyYyeHHbIX BaMKU Pe3yNbTaToB, €CTb KOIMYECTBO YacTUL, KoTopble
CYLLEeCTBYIOT B Npupoae. PacyeT npoBoanTCA NPOCTbIM BOCbMUPAa3PAAHbIM Ka/ibKyaaTOpoMm. MonyyeHHble Bamun
pa3mepbl HUKTO HE CMOXET He TOJIbKO U3MEePUTb, HO U YBUAETb B MUKPOCKON. HW KaKkol Konnanaep He AacT OTBeT.
3aza4a HENOCTMXKMMO C/IOXKHaA ANs AAEPLIMKOB, pellaeTca NPocTbiM apudMeTUYECKMM AENCTBUEM.

MomMHUTE, YTO Mepa ANMHbI UMEET TO/IbKO CEMb YMCEN NOC/E 3aMNATON.

0,0001mm = ImuKpoH = 100 HaHOMeTp

0,000001mm = 1HaHOomeTp = 10 aHrcTpem

0,0000001mm = 1 aHrcTpem

Ecnu anekTpuyeckyo AMHY BOJIHbI Pa3aeinTb Ha TPW, TAE YMCA0 TPU, 3TO TPEXMEPHOE MPOCTPAHCTBO, TO Mbl
Noay4YMm reoMeTPUYECKUI ANaMeTP OKPYKHOCTM cdepbl. [1Be YeTHble U ABE HEYETHbIE BOJIHbI 06pa3yioT ABe cToAYMe
BOJIHbI, HEYETHasA - OTPULUATENbHASA, @ YeTHasA — NONOXKUTEIbHAA, 0OPa3ys NONOKUTENbHBIN U OTpULATENbHbIN MOH. .
YeTbipe MoHa (YeTbipe HEYETHbIX U YETbIPE YETHbIX ) 06pa30Baiv MONOKUTENbHBIN U OTpULATENbHbIN HelTpuHo. B
TaKOW }Ke nocnenoBaTeNnbHOCTU HelMTpUHO 06pa3oBasiv NOMOKUTENbHbBIN U OTpULATENbHbIN KBaHT, KBaHTbI
obpasoBanu PoToHbl, PoTOHbI 06pa3oBanu Pagnii, Paanii ob6pasoBan NoNoKUTENbHbIN U OTpULATENbHbIN KBapK,
3atem lMpoToHbI, HENTPOHbI, INEKTPOHbI, 3aTeM AAPa NONOKUTENBHOIO U OTPULATENIBHOTO ATOMOB M HAaKOHeL,
Mmoekynbl AMUHOKMCAOTbI,Ecin $asy BoHbI CABUHYTL Ha 90°NPOTMB YaCcoBOW CTPE/IKM, TO BO/IHA MHEPTHA U He
UMEET HM NOIOKUTENBHOTO, HX OTPULATENIbHOTO 3apAaa. Taknm o0b6pa3om, CoOCTaBAEHbl BCE TaK Ha3blBaemble
"yacTuubl" N3BECTHbIE U ellle HEM3BECTHbIE B COBPEMEHHOM AAEPHON PU3MKE U YNCNO UX PABHO AEBATU, NN
KonumyecTBy niaHeT CoNIHEYHOM CUCTEMBI.

Pe3oHaHCHbIN KonebaTenbHbI KOHTYP C He 3aTyXaloLWMMKN 31EKTPOMArHUTHbIMU KoslebaHuaAMM.

B KonebaTtenbHOM KOHTYpe NpumMmeHeHa budunsapHana Katywka. KoHgeHcaTtopbl C1 u C2 aonkHbl 6bITb 0AMHAKOBOM
éMKocTU. PacnpocTpaHeHue 31eKTPOMarHMTHOM BOIHbI MAET Mo ocaAm XX 1 Z'Z , CKansapHana BO/IHa NeprneHaeKkynapHa
3NEeKTPOMArHUTHOM BOJIHE U pacnpocTpaHAeTca no ocun Y'Y co3gaBan BOKPYr KaTyLIKKU CTOAYYIO BOJIHY B popme
coepsbl. Ecnm 3Ty chepy npomoay/1MpoBaTh BbICOKON YAaCTOTOM, MOXKHO MOY4YUTb LIAPOBYHO MOJTHUIO, MU €CU
BbITECHUTb U3 HEE 3PMP MOMKHO NONYYUTb ABUKUTE/b 1A NEePeMELLEHNN B NPOCTPAHCTBE U eLLE MHOroe Agpyroe.

PacnpegeneHue 3/1. MarHUTHOrO MNonA PacnpepgeneHue ckanapHoro nons



KonebatenbHblit KOHTYpP € 6Ud. KaTyLWwKoM

ABTOP: YTo ke u3 cebs npeacrasnset 6udunapHan KaTywka (KaTywwKa Tecnbl)? 3To ABe KaTyLKWU, HAMOTaHHble No
cnupanu Apxmumeza v NONOMXKeHble KaK ABa 6/1MHA 04HA Ha APYrYLo, r4e KOHeL, HUXKHEN KaTyLW KN COeaUHEH C
Ha4Ya/loM BEPXHEN. YKe CaMO CXeMHOEe BK/OYEHWE 3TUX KaTyLlleK YKa3blBaeT, YTO OHKM paboTatoT B NpoTuBodase, To
€CTb NO/I0XKUTE/IbHAA BOIHA NOBEPHYTA NO OTHOLLEHMIO K oTpuuaTenbHon Ha 180°. Takoe dopmMmmnpoBaHME BOHbI
NPUBOAMUT K CO34aHMIO B NPOCTPAHCTBE BOJIHOBOro 06pa3oBaHMa BBMAE Wapa (chepbl), KOTOPOE MOMKHO TaKKe
Ha3BaTb PEaNbHOCTbIO, KOTOPOW MOXHO YNpPaBAATL NOCPEACTBOM U3MEHEHMA BONIHOBOM CTPYKTYPbl BHYTPEHHETO
NpocTpaHcTBa chepbl, YTO AAET BOSMOMKHOCTb NEPEMECTUTb 3TY PEaJIbHOCTb KaK B MPOCTPAHCTBE, TakK U BO BPEMEHM.
ITa co3gaHHan BOIHOBAA CTPYKTYpa ABAAETCA PE30HAHCHOM A/1A NPOCTPAHCTBA — BpeMeHU ( cM. LiBeToK HKusHu).
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ABTOP: YTo6bl Bam 6b110 MOHATHO, A PACCKaXKy, KaK 3To paboTaeT. Bce Bbl HABEPHOE NOMHUTE MeXaHUKyY. Ona
nepeKaykn Hanpumep *KUAKOCTU (BelLecTBa 061a4atoLero N0THOCTbIO)HYKHA MomMna. Momna cocTouT 13 AByX
YyacTel - KOpMNyca U KpblabYaTKW. B3AB 3a OCHOBY ,4TO 3GUP NJOTEH HY}KHO CO34aTb MOMMY A/ €ro nepekayku. Ha
3TOM NPUHUMNE U OCHOBaHa paboTa AaHHOMN CXeMbI, F4e BbICOKOYACTOTHbIN reHepaTop co3gaeT Npyu NOMoLm
Hepe3oHaHCHOM KaTyLWKM Kopryc nomnbl (cdepy, CToAYYO BOJIHY), @ HU3KOYACTOTHbIN ,CO34aBas ANCCOHAHC BHYTPU
coepobl, BbiTecHseT apup. CosgaHHOe paspsarkeHue B chepe NPMBOAMT K ABUKEHUIO 3Pupa yepes chepy. BoT ,BKpaTue
Tak.
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BOMPOC: B rugpaBanyeckom aHasore nomna notpebnser aHepruto. Monarato, 4to M adMpHas Nnomna - Toxe.

Xotenocb 6bl cCamoTeKyLLyto peuky. U BogaHoe (apupHoe) koneco.® @

ABTOP: Ha camom aene oHO Tak 1 ecTb,a3dpup nepetekas U3 oTpuLaTeIbHOMN 30HbI B MONIOKUTENIbHYIO CO34aEeT 3Ty
PeuYKy.

PEMIUKA: N mano NnpoCTO CKa3aTb YTO XOTEA aBTOP CXEMbI OTXKaTb OT CBOEro Y043, HYXKHO eLe U MOHUMATb a
CBEPLUMTCA M 3TO YyA0 MO ero HaNMCaHOM CIOPEAIMCTUUYHOM CXEMKE C TaKUM }Ke ONUCAHUEM.

ABTOP: A aymato Bbl NPOCTO HE MOHMMAaETE CYyTU NpomucxoaALLero.9To paboyasa cxema nepegaTtymka Ha 160m
[AManasoH.BbixogHol KonebaTenbHbIl MN-KOHTYP B 3TOM CXeMe 3aMeHEH APYyrum KosiebatenbHbIM KOHTypom,a YHY
MCNO/Ib3yeTCs KaK BTOPOW reHepaTop YactoTol 50 M. Tak 4To roBOpMTb O KAKOMTO Cloppeanm3me He npmuxoamtca. A
elle pas NoBTOPH A/1A 0C060 ogapeHHbIX "yueHbIX", A MPOCTO BbIJIOXKY 3Ty CXeMY Ha paauontobuTtensckme Gpopymbi 1

370 ycToicTBo byaeT cobpaHo,HO Bonpoc B Apyrom: -rae byaete sol BCE YYEHbIE? Mogymaiite Hag, aTUm.
PEMJ/IMKA: He nyraitTe Hac paamMoniobutenamu, y Ha 340poBbe yxKe He To. U aaiiTe HopmaabHoe onucaHue.

ABTOP: Bbl nolimmTe 04HY NPOCTYIO BELLb, Bbl MOXKETE MCMOb30BaTb Nt06YI0 cxemy AM nepeaaTymka, Ha lamnax, Ha

TpaH3MUCTOPax NAN MUKpOCXemax, eAUHCTBEHHOeE YC/I0BME 3TO BK/ItOYEHUE He pe30HaHCHOﬁ KaTyLWKM! no
npuBeeHHOM MHOM cxeme 1 ucnosib3oBaHne YHY B KauecTBe BTOpOro reHepatopa. To ecTb AiBa reHepaTopa A0/XKHbI
UMEeTb OAMHAKOBYHO BbIXOAHYIO MOLHOCTb. [103}Ke A paccKarky KaKk U3 3TOro yCTPOMCTBA cAeNaTb MCTOUYHUK
6e3nnaTHOM 3HEpPrum o1a OTONNEHUA AOMOB, A1A MUTAHWUSA 3/TEKTPUYECKUX U NEKTPOHHbIX YCTPOMUCTB.

Heckonbko cnos ana ¢m3nkos. Ecam B3ATb A/IMHY BOSIHbI NEPBOrO reHepaTopa paBHOM 3 MeTpa, a BTOPOro
reHepaTtopa 8 I, TO Bbl CO34aANTE «YEPHYIO AbIpy» AnameTpom 1 m. Ha camom gene 3To KOHEYHO BCero Anllb
3/1.MOTHUTHblE KONIebaHMA He OnacHble A/1A YesoBeKa. KCTaTh 3To YCTPOMCTBO CO34aHMNA YEPHOM Ablpbl MOXKET CTaTb
OCHOBOW ronorpaduyeckmnx TeNeBU3MOHHbIX NMPUEMHUKOB.

KOHCTPYKLMIO KaTyLLKM BbIJIOXKMA,YYTb NO3XKE PACCKaXKy Kak 6e3 npeobpaszoBaHMA U3BNEKATb SHEPTUIO U3 3dupa.

2,2mm

/20mm
A 1-1,5mm |

65-70mm

ABTOP: YT06bl 6b1710 MOHATHO O YEM peYb.

Mpw noaaep»xke KomnaHuit Pierce-Arrow Co. and General Electric B 1931, Tecna cHAn 6eH3UHOBbLIM ABUraTe/Nb C
HOBOro aBTomobuasa dpupmbl "Pierce-Arrow" 1 3aMeHUN ero 31EKTPOMOTOPOM NePEMEHHONO TOKa MOLWHOCTLHO B 80
N1.C. 6€3 KaKknx 6bl TO HW BbINO TPAAULMOHHO M3BECTHbIX BHELIHUX MCTOYHUKOB MUTAHUS.

B mecTHOM paZmo marasmHe oH Kynua 12 3/1eKTPOHHbIX 1aMn, HEMHOMO NPOBOAOB, FOPCTKY PA3HOMACTHbIX



pe3uncTopos, 1 cobpan BCe 3TO XO3AUCTBO B KOPOBOUKY AANHOMN 60 cm., WwnpuHoi 30 cM. M BbicOTOM 15 cm. ¢ napol
CTEepP*KHEN ANMHHOM 7.5 cM. TopyaLMx CHAapYXKU. YKpenus KOpobouKy C3aaM 33 CUAEHbEM BOAMUTENA OH BblABUHYA
CTep*KHU 1 Bo3BecTMA "Tenepb y Hac ecTb aHeprma". Mocae 3Toro oH e3aMN Ha MallMHe HeAento, FoHAA ee Ha
ckopocTax Ao 150 km/u.

MOCKONbKY Ha MalUWHe CTOAN ABUraTe/lb MePEeMEHHOIO TOKa M He MMENOCh HUKaKkux batapei, cnpasegneBo
BO3HMKAET BOMNPOC, OTKY/a e B Hem bpanacb sHeprma?

MonynsapHble KOMMEHTapUK NpMBAeKann ob6BMHeHMA "B YepHoI maruun' (Kak bya-To Takoe obbsAcHeHMe cpasy

paccTaBiano sce ToukM Hag, "i"). YyBCTBUTEIbHOMY FreHMIO He MOHPaBUINCL CKeMTUUYECKNEe KOMMEHTapun npeccbl. OH
CHAN C MaLLMHbI TAMHCTBEHHYIO KOPOBOUKY, M BO3BPaTMACA B CBOKO NabopaTopuio B Hbio-Mopke 1 TaiiHa ero

NUCTOYHUKA aHEPTNN yMmepaia BMecCTe C HUM.

ABTOP: NTak npoaomxum.

OTperKTe KyCoK nposoaa gnameTpom 1-1,5mm anmHon 45 cm 1 NpoaeHbTe ero Kak NoKasaHo Ha PUCYHKe. 3a4ncTuTe
KOHLLbl 3TOro NPoBOAaA OT U30NALMN U NOAKNIOYMUTE BOSIbTMETP,B PEXMME NOHOrO PE30HAHCA BONLTMETP AO0/IKEH
NnoKasblBaTb HanpaxeHue 220 BONbT NEPEMEHHOro TOKa.YcTaHaBaMBaeTcs NnoabopKon anunHbl nposoaa.Tenepb
BbIK/IIOUYUTE FeHepaTop U coeanHuTe ToUKM A 1 B yepes Tymbaep c nepBUYHOM (ceTeBOI)0OMOTKOM CUIOBOIO
TpaHcdopmaTtopa. BKaoumTe reHepaTop v nocsie ero nporpesa 3aMKHUTE TYMBEpPOM LIEMNb M CPasy BblAEPHUTE BUJIKY
CETeBOro WHypa 13 po3eTkU.feHepaTop NPOSOMKUT paboTaTb B aBTOHOMHOM pexume.Tenepb BbIKPyTUTE
npeaoxpaHUTENN Ha CYETYMKE 3/1.3HEPTUM BaLLEN KBAPTUPbI MU OMOBAAAEHNA M CHOBA BKAKOUYUTE BU/IKY CETEBOMO
LUHYpa reHepaTopa B PO3€eTKy. Y Bac Tenepb CBOV aBTOHOMHbIN,6€3M1aTHbIN MCTOYHMK 3/1.9Heprun.Bam 6onblue
HUKOrAa He Hago 6yaeT NNaTUTb 3a 3NIEKTPUYECTBO BCAKMM «Hybancam» M 3a Tenio BCAKMM «[TyTUHbIM». 3TO MOW
noJapok 06e340/1eHOMY U YHUKeHOMY y6at0aKaMu Hapoay BEJIMKOWM PYCK.

MNoHbI ABNSAACL NPUPOAOM MarHUTHOTO MO ABWUXKYTCA BOKPYT /1060 YacTmubl 1 1t060ro Tena M3 opTpuLaTebHoM
30Hbl B NONOXUTENbHYIO 06pa3ys BOKPYr Tesla Top, NOCKO/IbKY Ntobas yacTuua v Teo ABASAITCA chepamu.
U3rotosnsaem reHepatop Hukonbl Tecnbl.

[ns Toro 4To6bI N3rOTOBUTL reHepaTop Ham NoTpebyeTca cxema NATU BaTTHoro AM nepegatymka Ha
CpenHeBOHOBbIM NtOBUTENbCKUI Anana3oH 160 meTpoBs,Kak Hanbosiee NPocToro. Yaannte U3 cxembl BCE HEHYKHbIE
3/1EMEHTbI B LLenAX ynpaBaeHUA KAKYOM M neganbto.YganuTe Bce 3nemeHTbl - KOHTYpa BbIXO4HOrO Kackaga.BmecTo
M-KOHTYypa BKAOYMTE HE PE30HAHCHYIO KaTYyLWKY Tec/bl,HAMOTaHHY O4HOBPEMEHHO ABYMA NPOBOAAMMU U
COeAMHOHHbIE HaYyano OLHOM,C KOHLLOM apyroi. KoHaeHcaTop C3 NogKNtounTe K MecTy COeANHEHMA Havyana U KoHLA
KaTyweK.MapannenbHo cB0H60AbIM KOHLLAM KaTyLKM NogKAounTe caBoeHHbIn KME ctatopa,a Ha poTop noaxawunTe
"maccy".Nogaite Ha Bxoa YHY yactoty ot 10 o 20 Klu, (He umeeT 3Ha4yeHMA),ecin HeT reHepaTopa,npcTo nojamnte
HaBxog, YHY HanpsrkeHne HaKana v BKAoUMTE nepedaTtuunk.llyctute AbiM Hag, KaTyLKOM M Bbl YBUANTE ABUMKEHME
adu1pa, OH KakK Hbl HAYHET BXOAMTb B KaTyLLIKY M OYEHb BbICTPO M34Ye3HeT. KaTylkKa cogep:ut npumepHo 40 BUTKOB
nposoga gMameTpom 1Mm Ha Kapkace 20mMm .HamoTKa cnupanbHad,BefeTcs AByMA NPOBOAAMM O4HOBPEMEHHO.
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Cxema BKOYeHUA Hepe30HaHCHOﬁ KaTyLWKW.

BOMPOC: MpaBMAbHO 1 A MOHAA, YTO Ha MUKPOdOHHbIN BXxoA BY reHepaTopa A0 KeH 6biTb NoAaH MOAYMPYIOLLNIA
curHan 50 y?

ABTOP: [a,npaBuabHo.

BOMPOC: bbin y meHs TpaHcmBep Ha 160 m, HO 3To 6bI/10 OYEHb AaBHO M He COXpPaHUIocb HUYero. Ceiyac Bce apyroe.
Ho ecnv opneHTMpoBaTbCA Ha CTapbe, MOXKHO HalTU ¥ NtobuTenen Kakme-Hmbyab cTaHuMmM Tmna JleH. YactoTtbl Tam
MOTYT ObITb CaMble pa3Hble, HAaBCKUAKY - 33...57 ml'y,. Hy n HegaBHO BUAEN TPEXCEKUMOHHbIN KIMNE oT
paanoBeLLaTeNbHOro NPUEMHMKA CTapOro 1amnoBoro. 3Han 6bl - Kynua. Kak paccumTaTb KaTyLwKy?

ABTOP: Tae Bbl yBUAENN B 3TON cxeme TpexceKumnoHHbI KME? KoHaeHcaTop C3 0AHOCEKLMOHHbIN, UM
HaCTPamMBaeTCa MUMHMMYM aHOLHOMO TOKa,A,BYXCEKLMOHHBIM-MaKCUMYyM HanpsaKeHUsA.YTo KacaeTcs pacyeTa
KaTyLlKK,byaeT Apyras Tema,HO He ceivac.

CAEﬂaVITe TaK KaK eCTb,N/In Ha TPAaH3UCTOPAX ,n/IN MUKPOCXEMAX,HO 4aCTOTbl NOKa ocTtasbTe.YuTtante pa6OTbI Tecnbl.



MpaBUIbHO,HO He 3abyabTe B HEPE3OHAHCHOM KaTyLlKe COeAMHUTb KOHEL, NepBoi,c Havaiom BTopoi.K aToi Touke
noakntoyeHbl KoHeHcaTopbl C3 1 C4 .Tam rae y Bac HanMCaHO YCUANTENb HAXOA4ATCA HA CaMoM Aene aAga
reHepartopa,oanH Ha 1,9Mrlu, BTopoit YactoTol 500y,

BOMPOC: A Ha KoHaepe C3 A0/1XKHbI NOYYUTb BOT 3TO ?

ABTOP: [a,moaynmnpoBaHHaa BY. MNpasunbHo.

BOMPOC: 3Tn konebaHnsa ABYNONAPHbIE OTHOCUTE/IbHO YPOBHS 3eMAN UK BECb rPadUK HAaXoaAUTCA Hag, HyNeBoMn
TOYKOM? UM 3TO He BAXKHO, A BaXKHO TO, YTO BOKPYT KaTyLWKM? Tecna BeAb NMcan Npo 04HONOAAPHbIE UMNYAbChI.

ABTOP: MMpasunbHee ,3Tn KonebaHUs ABYNONAPHbIE,MPOXOAALLNE YEPES HYNEBYIO TOYKY.
BOMPOC: A konebaTenbHble KOHTYPbI C KaTylUKaMKW HacTpanBaem B pe3oHaHc Ha HY (T.e. 50rL) ?

ABTOP: Hactpauaetca Kak u N-KoHTyp,KoHaeHcaTopom C4 HA MUHMMYM aHOAHOrO TOKA,CABOEHbIM KOHAEHCAaTOPOM
C1, C2 Ha MaKCcMMyM HanpAXKeHuA.

BOMPOC: EcTb Takoe 30/10TO€e NPaBMO B 3/1IEKTPOHMKE: MOLLHOCTb He 3aBUCUT OT YacToTbl. Kak ¢ 3TUM 6bITb? Uan TyT
CEKpeT B NpeBpaLLeHUM PeaKTUBHOIO TOKa B aKTUBHbIN? K TOMY e ec/iv He U3MeHsAeT NaMATb 04MH TOBapuLL, TYT Ha
caiiTe nucan roga 3 Tomy Hasag uto 2 MIu, 3To cobcTBEHHAA YacToTa Bakyyma. [IpOKOMEHTUPYITe NoxanycTa.

ABTOP: CoBelleHHO BEPHO,TaK U €CTb MOLLHOCTb HE 3aBMCUT OT YacToTbl. YacToTa Bakyyma ot 300l go 1My m
HUXKe,3a Npeae/ibl NOHUMAHMA YY4eHbIMU GUINKK,MPU ITOM BAKyyM MIOTEH.

BOMPOC: Hy 3TO NOHATHO, Y AM3/IEKTPMKOB CBOMCTBO TaKoe. fl Mmen B BUAY O COOBCTBEHHOM YacTOTe pe3oHaHca B
KOTOPOW NoTepU CBeAEHbI K MUHMMYMY. Y Nt060ro matepuasna ecTb BHYTPEHHSAA YacToTa COHBCTBEHHbIX KoiebaHui, a
Y HEKOTOpPbIX U He ogHa. IMeHHO 3TO MHTepecyeT.

ABTOP: J/liobas yacTmua,HauMHasA C MOHa,KOTopPbI 06pasyeT MarHUTHoE noje 1 cobCTBEHHO ABAAETCA ero
NPUPOAOIA, M 3aKaHUMBaA NO6bIM TEZIOM MaKPOMMPA,MMEIOT CBOKO PE30HAHCHYIO YacToTy.

BOMPOC: Tak a¢up ABNAETCA ra30M U COCTOUT U3 YacTul,? Ho No3BoabTe, Hapoa NOroBapMBaeT YTo /itoban YyacTmua
€CTb NYYHOCTb CTOSUYMX BOJIH, U3 BOJIH YacTuy, apupa nosydaetca? Bol yTBEp)KAAETE UTO TO/IbKO MOHbI 06pasytoT



MarHuTHble nonAa? He 03HOYaeT M 3TO YTO Mn30/11MpPOoBaB 4YacCTb :-)dwlpa OT NPOCTPaHCTBA MOXHO 6y,CI,ET pPaCKayneaTtb €ro
06BbEM NEKTPUYECKMMHN KonebaHuaAMM Mo cpeacrsom VIHLI,YKLI,MVI?

ABTOP: Hert,3dpup ABNAETCA BAKYYMOM,HO M3-3a BOJIHOBbIX KONebaHMI MMEIOLWMIA NAOTHOCTb. TONbKO MOHBI.
O3HayvaeT.ImeHHO TaK 1 03Ha4aerT.

BOMPOC: KaKy Toraa BblpayKaeTca NAOTHOCTb Bakyyma? ECTb 1M KOHCTaHTa KpoOMe CKOPOCTU CBeTa Yy BaKyyma no
KOTOPOW MOXHO CYAUTb O NAOTHOCTM? 3HAYMUT NPOCTOMN BOAOPOA BO3OYKAEHHLIN BY nonem He noporkaaet 9M BoaH?

ABTOP: B Kr/cm3 .EcTb - aneKTpuyeckana eMKoCTb.(Nog06HO eMKOCTM aKKymynaTopa). f e y»ke rosopun,nobasn
YyacTuua 1 ntoboe Teno MMmesa CBOK PE30HAHCHYIO BOJHY, ABAAOTCA BOJIHAMM.

BOMPOC: Tak BONHbI MO KHMXHbIM TPAaKTOBKaM ABAAIOTCA NPOPOAUTENAMU MArHUTHOTO nons. Beab pamoyHasn
aHTeHa NPUHMMAET UMEHHO HaBOAKMW OT MarHUTHbIX NOJIel NOCPeaCcTBOM nepeHoca M BoJH. A Bbl yTBEpKAAETE UTO
HOCUTENIAMM MarHeTU3mMa MOTYT BbiTb TONIbKO MOHbI. KaK 3TO NOHUMaTb?

ABTOP: Bbl MeHs He ycablwann.f e yre rosopui,ntobasa yactuua u N1toboe Teno Mmes CBOK Pe30HAHCHYH BOJTHY
(yacToty), aBnsAOTCA BoNHamM,a Ntobas 3N1.MarHUTHAA BO/IHA UMEET MarHMTHOe nose.

BOMPOC: ntoban an.marHMTHaA BOJIHA UMeeT MarHUTHoe rnosae.A Kak 3TO MOHMMaTb?

ABTOP: WMoHbI ABNASCb NPUPOLAOA MarHUTHOTO NOAA ABUXKYTCA BOKPYr Nt060M YacTuLpl U itoboro Tena us
OpTpPULATENbHOM 30HbI B NONIOXKUTENbHYIO 06pa3ysa BOKPYr Tefa Top, MOCKO/bKY Ntoban yacTmua u Teno ABnAtoTCA
coepamu.

BOMPOC: pobpbiii Beyep. [a, 4TO-TO 5 B TOT pa3 OCMOTPE/CA, HABEPHO B r/1a3ax pabuT oT cxem u NpuHan 2-i KIME 3a
3-ii:)) dTa Maes MHe YTO-TO HaNOMMHAET. Bbll O4MH YENOBEK FOAaMM PAHEE, Y HEro YacTOTbl BOOBLLE-TO HUKE U
caenaHo Ha ocHoBe TL494. Uaeonorna cxorkaa, @ NPUEMHUKM - HECKOIbKO AECATKOB TUMOBbIX AETEKTOPHbIX
NPUEeMHMKOB Ha MUHMApPoccenax. Tak YTo BONPOC O YacToTe paboyeid, MOXKHO 1N ee NOHU3UTbL 6e3 yTpaTbl apPekTa,
Tem 6onee Tecna nncan o YactoTax Bbiwe 100 Kru.

ABTOP: be3s yTpaTbl 3pPpeKTa MOXKHO TOJIbKO MOBbICUTb YaCTOTY BTOPOro reHepaTtopa Ao 1000y,

BOMPOC: Hy kpome "abima" n yactoTbl 50lL, Tpeba ewé MowHOCTb?

ABTOP: KoHeuHo Tpeba.BcnoMHUTE KaKoW MOLLHOCTM Bbla NOAKAOYEH 3. MOTOP Y Tec/bl.BbIxoAHAnA MOLWHOCTb
reHepaTopa He ABAAETCA NOKa3aTenem NOoAKAOHaEeMOMN MOLLHOCTU Harpy3Kkn.[encTByeT HECKOIbKO MHAA pU3MKa
KOTOpas He CXoAMTCA C 06LWEen3BeCTHbIMM "NPONUCHbIMKU" UCTUHAMK U3 Yy4eOHUKOB.

BOMPOC: Hey»Kenu KaTyWKKN AO/KHbI UMETb BCTPEYHYIO HaMOTKY?

ABTOP: Ckarkute, ecniv Bbl O4HOBPEMEHHO MOTAeTe Ha KapKac ABa NPOBOAA KaK Bbl NOy4MUTE BCTPEYHYHO HAMOTKY?
Mo npocbbe TpyasaLwmMxca TeMY OTKPbII.

Xouy cpasy CKa3aTb,4TO 3TOT reHepaTop He ABIAETCA reHepaToPOM MOJIHUIM B 06bIYHOM MOHMMaHMUM,HO 3TO
reHepaTop 3/1.3HePrMn.dTo TaK¥Ke reHepaTop WAPOBbIX MOIHUIN,3TO ABUKUTENb "neTatowwen Tapenkm",uam



aHTUrpaBUTaLMOHHbIN reHeaTop.MoHMMasn GU3NKY 3TOro reHepaTopa MOMXKHO He TO/IbKO NPeoo/IeTb CKOPOCTb
CBETa,HO W NPeoaoNeTb Bpems.

PaboTa 3Toro reHepaTtopa BoobLLe HMKaK He cBA3aHa C TUMOM MCMOJ/Ib3yeMbIX KOMMOHEHTOB, MY MOLLbHOCTbHO
ncnosibayembix namr. Cxema paboTaeT Ha HECKO/IbKO MHbIX, Yem OB6LLENpuHATbIE, 3aKoHax Gpu3nkn. CeroaHa mMHorne
dU3NKM rOBOPAT O HY/IEBOI TOUYKE U O NPOAO/bHBIX M MOMEPEeYHbIX BOSIHaX.YTo »Ke 3To 3a Bo/iHbI? Ha camom aene
KaX4as BosHa 06/1a4aeT 3/1. MarHUTHbIM W CKaNAPHbIM NOJIeM,KOTOpble NeprneHAeKyAapHbI ApYr K Apyry.YTo Takoe
MarHuTHoe MnoJie 1 Hy/sIeBas TouKa? fl yske roBopw,yuTo NPUPOAOIH MarHUTHOIO NOAA ABAAIOTCA NONOXKUTENbHbIE U
oTpuLaTesibHble MOHbI. OTpULATENbHbIE MOHbI ABUMKYTCA C FOXKHOTO MOJ0CA K CEBEPHOMY NPOX0oAAYepes LeHTP
MarHuTa,rie u Haxo4uTCcA nepsas Hy/eBas TouKa.lIpoinaa HyNeBYO TOUKY OTPULLATE/IbHBIN MOH MEHAET NOMAPHOCTb U
CTaHOBMTCA MOIOXKUTENbHBIM.BTOpas Hy/ieBas TOYKa HAaXOAMTCA BHE MarHMTa B MarHUTHOM NoJie M HaxoaMTCSA B
OHOW MIOCKOCTM C NMEePBO,NPOXOAA KOTOPYIO MNOJIOKUTE/NbHBIE MOHbI MEHSAIOT CBOIO MONAPHOCTb Ha
OTPULATE/IbHYI0.DTO ABUMEHME MOHOB MO KPyry 06pasyeT BOKPYr MarHuTa MarHUTHoe noJsie B suae topa.MarHutHoe
M CKanapHoe noJie NoCTOAHHOIO MarHMTa He CONPUKOCAOTCA CBOMMM HY/IEBbIMU TOUKAMM,40 YEM OHU BIXKe, Tem
MoOLLbHee MarHMTHOE NoJie MarHuTa.Ynpasnatb U3MEHEHNEM NOAAPHOCTU MarHUTHOMO U 3/1.MarHUTHOro NoAs
Heb3A,HO eC/it COBMECTUTb HYNEBbIE TOYKM 31.MarHUTHOrO M CKafIAPHOrO MOEN,TO MOXHO YNPaBaATb USMEHEHMEM
NONAPHOCTM CKaNAPHOTO NoAA. 3TO 3HAUMT,4TO €C/IN NMOMECTUTb OTPE3OK NPOBOAA B CKaIAPHOE MOJIE,TO MOXKHO
YyNpasAsaTb U3MEHEHMEM MOAAPHOCTU S1EKTPOHOB B NPOBOAHUKE, TOECTb M3MEHATb HanpaBAeHUe ABUMKEHUA
3/1eKTPoHOB.[laHHyI0 Npobiemy 1 pellaeT KonebaTe/lbHbIN KOHTYP C npumeHeHnem 6uduaapHoit KaTylKkm Tecnbl.

BOMPOC: Onu B npotuBodase paboratoT?

ABTOP: KoHeuHo.BudpunapHas KaTyLKa,3To ABe KaTyWKU HaMOTaHHbIe BUTOK Ha BUTOK,FZe KOHeL, NepBoi coeanHeH
C Hayanom BTopoi.KonebaTenbHbIN KOHTYP C TAKOM KaTyLKON GOPMUPYET MNOIOKUTEbHYIO U OTPULLATENIbHYIO BO/IHbI
B NPOTUBOdA3e,To eCTb OHW CABUHYTbLI MO OTHOLLEHMIO APYr K Apyry Ha 180°. Takum obpasom nonyyaetcs
pe3oHaHCHas BO/HA B BUAE MyYKa HAaNPAXKeHUA B NpocTpaHcTee, uam cdhepbl.Co3gaHHan pe3oHaHCHan BOHA
MFHOBEHHO M3MEHSAET aNrOPUTM NPOCTPAHCTBA,06pa3ysA BOKPYT cebs TOUHO TaKMe Ke MyYKM
HanpsxkeHua(chepbl).feomeTpma 3TUX pe30HAHCHbLIX BOJIH Ha3blBaeTcA "LBETKOM X M3HKM"/lloboe nsmeHeHune
anropuTma 3Tol chepbl,HaNPUMEpP ee MOAYIMPOBAHME,NPUBEAET K UISMEHEHUIO ANITOPUTMA MPAKTUYECKU BCETO
NpocTpaHcTBa (BceneHHoM),To ecTb U3ayYeHHasa BOSIHA MOLLbHOCTLIO 5 BaTT,byaeT NnpuHATa B 10601 ToUKe
BceneHHoli 6e3 notepsb.

BOMPOC: O6bacHUTe NoXKalaycTa, noYeMy MMEHHO TaK BbIrnAaauT rpaduk?
Bbln10 6bl XOpOLLO, YTO Bbl KaTyLIKK paboTanu B NpoTMeodase, HO Y HAX EMKOCTHaA U MarHMTHas cBA3n. KaTyLuku
3axoTAT paboTaTb cCUHpa3HO.

¥



ABTOP: MOTOMY,4TO 3TO BEKTOP CKAJIAPHOro NoJif,a CUHYCouaa aMnanTybl.

[nA Tex KTo He 3HaeT KaK BbIrA4UT norapudmmnyeckas cnmpasb.BUTKM TaKoM KaTyLLKM Haxo4ATCA B BEKTOpe
3/1.MarHUTHOrO NoJiA,a CKafIAPHOE Moje NeprneHANKYAAPHO 31.MarHUTHOMY,TO eCTb MOBEepPHYTO Ha 90°
O6paTnTe BHMUMaHWE Ha CUCTEMY KOOPAMHAT.B HU3Y cucTeMa KOOPAMHAT 3/1.MarHUTHOTO MOAA.

370 cMcTEMa KOOPAMHAT CKa/IAPHOro Nons.

9TO cncTema KoopAUHAT 3/1. MAarHUTHOHTO U CKafIAPHOro nonen.

3 Y
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ABTOP: B 3aBeplleHMe pacCcKaxy Kak caenaTb reHepaTop aBTOHOMHbIM. [0AKNYMTE OTPE30K NPOBOAA KakK
NOKa3aHHO Ha PUCYHKE K NepBUYHON 0OMOTKe cuioBoro TpaHchopmaTopa. Ybeautecb utobbl Tymbnep S1 6bis1 B
BbIK/IIOYEHOM MOJIOKEHUN.BKAOUNTE reHepaTop,ellle pa3 NpoBepbTe HacCTPOMKY,BKAOUMTE Tymbaep S1 1 cpasy
BbITAHWUTE U3 PO3ETKM BUJIKY CETEBOIO LWHYpa reHepaTtopa.Tenepb y Bac eCTb aBTOHOMHbI reHepaTop cBo6oAHOM
eHepruun.MoctaBMB TaKoM reHepaTop B aBTOMOBUNb,3aMEHMB BUraTe/lb Ha 3/1.MOTOP,Bbl MOXeTe nocnath MyTUHa Ko
BCEM YepTAM,BMeECTe C ero rasom 1 HedTbto. [lanblie. BbIKpyTUTE NPOBKM BaLIEro 31.CYETUNKA U BOTKHUTE BUSKY
CeTeBOro WHypa reHepaTopa B cBO60OAHYIO PO3ETKY.Y Bac ecTb Tenepb 6e3nnatbiit CBeT 1 Tenao.MoreTe Tyaa e
nocnatb Yybaiica co BCeMU ero aneKkTpocTaHumMamn. Bcem »enato cyactba. [1o BCTpeuu.

PEN/IMKA: OuyeBuaHO, bubMNApHas KaTyLlKa UCNO/b3yeTCs B TEC/IOBCKOM YCTPOMCTBE HOBOW SHEPTUM, MOXKET BbITb
NpeAnosIoKeHO, YTO OHa Mora bbl paboTaTb NPU TaKOM BbICOKOM HaMpAXKeHWU, Kakoe bl TONIbKO MOT/1a BblAepiKaTb
N30/1ALMA NPOBOAOB M YTO KOJIMYECTBO NPUHUMAEMOTO €10 3apsa No KpalHel mepe A0MKHO ObITb Ha CTONBKO
60/1bLLIOE, Ha CKONIbKO TOro TPebyeT Harpy3Ka NoAAePKMBAEMAA HANPAXKEHMEM U YacToTon. Hanpumep ecan
Harpyskoi asnsetca 100 BaTHasA namna M noTeHuuMan Katywku 5000 Bo/bT, a B KaTyliKe KonebaHus c yactoton B 1000
l'u, TOraa B nepuog 4eTsepTy UnKaa 3apaga 5 x 10 B MMHYC WIECTOM CTEMNEHWN KY/IOHOB ByaeT cmeLleHo.



PENIMKA: "HoBbI reHepaTop" Tecna MoXeT 6biTb 06bSCHEH UCKIOYMUTEIbHO Ha 6a3e ero 3/1eKTpUYecKomn
AeATenbHOCTU. BuounnapHas KaTywka cnocobHa yaepxunsaTb 60blue 3apaga, YeM 04HO BUTKOBAA KaTyLwKa. Mpu
paboTe B pe3oHaHce Tpebyemas eMKOCTb BUPUAAPHON KaTyLKKU CNocobHA NPeBbICUTb MPOTUBOAENACTBYIOLLYIO CUY
HOPMa/IbHYIO A1 KATyLeK, PEaKTUBHOE CONPOTUBEHME. ITO HE NMO3BOJIAET NOABUTLCA TOMY, YTO Tecna Hasgan
obpasoBaHMeM "HexeneTenbHbIX TOKOB".

PEMJIMKA: NMOCKONbKY 3NEKTPUYECKas aKTUBHOCTb B KaTyLLUKe He paboTaeT npoTtus ceba B popme obpatHon 34C,
noTeHLUMan B KaTyLlKe 6bICTPO AOCTUTAET BbICLLIMX 3HaYEHUIA. Paznnumne mexkay BUTKamMU CTaHOBMTCA BMOJIHE
[,0CTaTOYHbIM YTOBbI "3HEeprusa NpakTMYeckn Bca nepetna B noteHuuan"(Tesla, 1892). Mpwu 3TUX yCA0BUAX cUCTEMA
CTaHOBWUTCA 3/1EKTPOCTAaTUYECKUM reHepaTopom (OCUUANATOPOM).

PEMNIMKA: MNoaaell curHan B TOUKY COEAMHEHNA KaTyLLIEK, TO eCTb,A0MNYyCTUM,3TO Hadasia KaTylleK,Ha HUX 06ounx
CUrHan B ogHoOM dase,coTBECTBEHHO Ha APYrMX KOHLAxX KaTylwek (o6oux)curHan npotnsodaseH BXO4HOMY,HO B O4HOW
¢da3e Ha BbIxoZe KaTylweK.J/IorMyHO?A BOT €C/1M CUTHa NofaBaTh B TOYKY COEAMHEHMA KOHLLA OAHOW U Hayana Apyron
(npu ycnoBMM HaMOTKM B OAHY CTOPOHY) TO NOYYMM Ha Hadase NepBo U KOHLE APYroi NpoTusodasHble
HanpAXXeHWA, KaK 1 NosaraeTcsa Ha O4HOM KaTyLiKe C OTBOAOM nocepeamnHe.B npoTUBHOM C/lydae KaTyLUKK B
paguonpuemHmnKe ¢ aToTpaHPOPMaTOPHOM CBA3bLIO M eCN OTBOA NocepeanHe Aasanu bbl Ha Bbixoge(npy ycnosum
CUMMETPUMN HAMOTKM) YNCTbIN Hyb. Takum 06pa3om KOHTYpP y Bnaga A0MKeH MMeTb BUA, O6bIYHOMN KaTyLLIKM C
OTBOAAM MocpeanHe.

PEMJ/IMKA: OHU 1 coegMHEHbI Havyano ¢ KOHLOM. BOT TeKCT ¢ nepsoro nocta: "Bmecto MN-KoHTypa BKAOYUTE He
PE30HaHCHYHO KaTyLwKy Tec/nbl,HAMOTaHHYO OAHOBPEMEHHO ABYMA NPOBOAAMMU U COEANHOHHbIE HA4Yano O4HOM,C
KOoHLOM gpyroi. KoHaeHcatop C3 NogKatounTe K MecTy COeAMHEHUA HaYana M KOHLA KaTywek." A BXOAHOro
CUTHaNa HanpaB/aeHNA HaAMOTKM NOAYYaOTCA NPOTUBOMNONOMKHbIMM, COOTBETCTBEHHO KOMMEHCUMpyeTca 0bbluHOe
MarHUTHOE NoJie M OHO NepPepPoXKAaeTCA B NPOLAOAbHYIO KOMMNAHEHTY.





