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BBenenue

Benukni cepbeckum  anekTpoTexHuk-uaobpetatens Hwukona Tecna
pogunca B 1856 rogy u pabortan go 1882 r. uHxeHepom TtenerpadHOro
obwectBa B byapanewrte, ¢ 1882 no 1884 rr. B komMnaHum 3pucoHa B
Mapwxe, a 3atem amurpupoBan B CLUA n ¢ 1884 r. pabotan Ha 3aBogax
SancoHa u BectuHrayasa.

3a cCcBOW KM3Hb Tecrna  mM300pen  MHOXECTBO  Pa3fINYHbIX
3NEKTPOTEXHUYECKUX YCTPONCTB - MHOro(hasHble 3M1EKTPUYECKME MALLVHBI, B
TOM YMCI€ aCMHXPOHHbIE 3MEKTPOABUraTENN, CUCTEMbI Nepeaavm 3Hepruun
NMoCcpeacTBOM MHoOrogasHoro nepemMeHHoro Toka, B CLUA 3anyctun psag
NPOMBILLIEHHBIX 3MEKTPOYCTAHOBOK, B TOM uncne Huarapckyto 'OC (1895),
KpynHenwyto no Tem BpemeHam. C 1889r. Tecna npuctynmn K
NCCrefoBaHUAM TOKOB BbICOKOM 4acTOTbl M BbICOKUX HanpsbkeHun. OH
n3obpen nepsble 06pa3ubl ANEKTPOMEXAaHUYECKUX FeHEepaToOpOB BbICOKOM
4YacTOTbl M BbICOKOYACTOTHbIN TpaHcOpMaTop, NOMNyYMBLUMI Ha3BaHue
«TpaHcopmatop  Tecna». [log ero  pyKkoBOACTBOM  COOpYXXEHa
paguocTaHuua Ha 200 kBt B wTtaTte Komnopago. B atm xe rogbl Tecna
CKOHCTPYMpPOBaH psifi paguoynpaBnsieMblX CaMOXOAHbIX, MeXaHW3MOB
(«TeneaBTomMaTOoBY»), nocne 1900 roga Nony4Yus MHOXECTBO MATEHTOB Ha
n300peTeHnst B pasfMyHbIX OOMacTAX TEXHWUKU - SMIEKTPUYECKUI CUYETUMK,
YacToToMep, psi4 YCOBEPLUEHCTBOBaHWA B paguoannapaTtype, NapoBbIX
TYpOVH u T.4.

YXe BO Bpems XU3HM Tecrnbl 0 HeM xogunu nereHabl. MHorne ero
n3obpeteHms paboTtanu He MO MpaBwiaM, CO3OaHHbIM K TOMY BPEMEHU B
TEOpeTMYECKUX OCHOBAX 3MNEKTPOTEXHUKW, KOTOpble AENCTBYIOT MOHbIHE. B
COOTBETCTBMM C 3TMMU OCHOBaMM TECMNOBCKME YCTaHOBKM BOOOLE He
OOMMKHbI paboTaTb, HO OHWM paboTanu, NUWHWA pa3 nogTBepxaasi, yTo
HUKaKas TeopUsl He oTpaXkaeT BCEr0 MHOroo6pasuns NPUPOAHLIX SBIEHWUNA.

PacckasbiBanu, 4To Tecna u306pen aBTOMOOWMb, KOTOpPLIA e3aun,
HUYEM He 3anpaBnssch, Yepnas dHeprno HEU3BECTHO OTKyAa.

MmeHHO emy npunucbiBann goeHoOMeH TyHrycckoro MmeTeopuTa, KOTOpbIN
AKOObI SIBNSANCS CrneacTBMEM €ro HeydayHoro omnbitTa no 6ecnpoBogHoOn
nepepade sHeprmm (OCTaTKOB MeTeopuTa Tak M He Hawnm). U ewe
pacckasbiBanu, 4To MopraH, amepukaHCckuin HeTAHOW KOPOIb, ObiNT KpanHe
obecnokoeH ero ycnexamu, BO3MOXHO NMOTOMY, YTO MOJSTyYEHME SHEPrun u3s
Huyero (U3 acpmpa) CTaBMIO NO4 COMHEHME ero HedTaHble [oxodbl.
[oBopsT, MopraH npuHAN COOTBETCTBYKOLLUME MeEpbl, MNOTOMY YTO



nabopatopusa Tecnbl, koTopyto cybcuauposan MopraH, BOpyr nepecrana
cyulecTtBoBaTb, U 10 CBOeW cMepTu, nocriegosasllen B 1943 r. Tecna yxe
HWYEero KpymnHOro He caenarn.

Hanbonbwyto 3aragky npeactaensn  cobon  ero  3HaMEeHUTbIV
TpaHccopmaTop, C MOMOLLLKD KOTOpOro Tecna Ha 4acTtoTax B COTHU
kunorepu, nony4yan HanpsxxeHus oo 15 munnuoHos (!) BonbT. Teopumn aToro
TpaHcdopmaTopa He cyllecTByeT o cux nop. [a n cam TpaHcchopmartop
BbIFNSAUT Kak-TO HeobblYHO: TpaHcopMaTop He UMeeT XXene3Horo
cepaevHuka, ero nepBuMyHas OOMOTKA W3 OYeHb TONCTOrO MNpoBoAa
HaxoAWTCA CHapyXu, a BTOpMYHas BHYTPW, B NEPBUYHYIO LiEMb BKMOYAETCA
BbICOKOYACTOTHbIN pa3psaaHUK, KOTOpbIM HAZO HacTpavBaTb B PEe30OHaHC C
KOHTYpOM, 06pa3oBaHHbIM NepPBUYHOM OOMOTKOM 1 KOHAEHCATopoM. B aTom
TpaHcdopmaTope koaddurumeHT TpaHcopmaumm He cobntogaeTcs, T. K. Ha
BbIXO4E HanpsKeHUe MnoryYyaeTcst 3HaYUTemNbHO Dornblue, YemM 3To crnegyeT
13 OObIYHBIX pacyeToB. A, BMPOYEM, HUKTO HE MPOBEPSST BCEX MapamMeTpoB
W He npou3Boausnl  HeobXoOWMbIX pPacyeToB, MOCKOMNbKY  HWUKaKOW
MEeTOAONOrMM Anst 3TOro TaK HUKTO M He cosfan. M mo aTowm xe npuynHe
HanpaeneHune, paspabaTtbiBaemoe Tecrnon, He MOMyyurno pasBUTUS, TeMm
bonee, 4TO TOrga yxe Havanacb 3pa BaKyyMHOW TEXHWKM, B KOTOPOW BCe
ObISI0 ACHO, N HEOOXOAUMOCTL B €ro TpaHcdopmaTopax oTnana.

OpHako cerofHs BO3HUKNIM COOOpaXKeHus, YTo Kk paboTtam Tuna Tex,
kKoTopble npoBogun H.Tecna, Hago Obl BepHyTbCs. OTO CBA3aHO C
nosiBfieHMEM HOBOW obnacTu TeopeTudeckon uaukm - acdumpoamHamumke,
KoTopasi BocCTaHOBWMa npeacTaBnenns o6 acumpe - rasonogobHow cpeae,
3anorHAKLWEN BCe MWPOBOE MPOCTPAHCTBO. Adup oKasancs rasom, Ha
KOTOPLIN PacnpOCTPaHAITCA BCE 3aKOHbl OObLIYHOM ra30BOW MEXaHWKK, U
nosiBunack nepesas BO3MOXHOCTb PAaCCMOTPETb C 3TUX MOo3uuuin paboty
TpaHcdopmMaTopa Tecrnbl, KOTOPbI KakuM-TO 06pa3om YyepnaeT SHEPTU 13
OKpY>KaloLLero npocTpaHcTBa. [locTaBneHHble npeaBapuTEnbHbIE OMbIThI
roBOPAT O NPUHLMNMANbHON BO3MOXHOCTM 3TOro. ATo TeM 6onee BEPOSTHO,
YTO CEerofHs CyLeCTBYIOT TaK HasblBaeMble TEMsoBble HAcoChl, a Mpolie
roBopsi, OObIYHbIE XOMOAWMBbHUKW, KOTOPblE 4epnawT JHEepru  u3s
OKpY>KaloLLero NpocTpaHCTBa M BO3BpaLLaloT ee Tyada Xe, npeaBapuTernbHO
oborpes nomelteHre. Nx KM scerga v npuHumnuansHo 6onblue eanHuLbI.
TpaHcdopmatop Tecnbl siBNSETCS, BEPOSATHO, NOAOOHBLIM e TEennoBbIM
HacoCOM, HO YeprawLiMM CBOK 3HEPrMi0 He U3 peku, Kak 3To genaroT
0oOblYHblE TEnmnoBble HAcOCbl, a W3 OKpyXatwero adgwupa. N cxembl
nonyyalTCcsd [OOCTaTOvHO NpOCTbiMW. TpydHOCTM Bbi3biBaeT noabop
PEXMMOB BCEX COCTABMSIOLLMX LEnn, a ANa 3TOr0 Hy)XHa Teopus, HyXHa
nabopartopus, ocHalleHHasa XoTa Obl HEKOTOPbIMK Mpubopamu. A rnaBHoe,
HYXXHbl JI0OW, KOTOpble wMMenu Obl XenaHue W TeprneHue BbINOMHUTb



nopobHyto paboty. Moka 3a gapoM. Ho ecnn 4To-TO HayHEeT noryyatbes,
TO...

BoT noatomy aBTOp 3TON GpPOLLOPLI, KOTOPLIN co3aan 3pMpoaAnHaMuKY,
HO He MMeeT nabopaTopun, N peLunn NoAenMTLCS CBOMMU COOBpaXKeHUsIMM
¢ nobutenammn NoAobHbIX HAaY4YHbIX NPUKITOYeHn. A. Bopyr?

1. Yo Takoe 3¢pup?

Ocdmp - 310 dwm3myeckas cpeda, 3anorHsloWwas Bce MUPOBOE
NPOCTPaHCTBO, OTBETCTBEHHAs 3a BCSAKOrO poga B3aMMOOEWNCTBMS -
AO0epHble, TpPaBUTAUMOHHbIE, 3MNEKTPOMarHuTHble, 3a Bce du3ndeckne
SIBNEHMS - ONTUYECKME U BCe npoune. Sdump B ymax fogen cylectsoBarn
00 Tex nop, noka A.OMHWTENHOM He Obina co3gaHa CneuuwanbHasi Teopus
OTHOCUTENBHOCTU, oTpuualoLwas aup Ha TOM OCHOBAaHWKU, YTO TEOopus C
HUM MOSy4YaeTCA CIULLKOM CITOXKHOW. [1oTOM TOT ke OWHLITENH co3aan
OOyt TEOPMIO OTHOCUTENBHOCTU, B KOTOPOW OH CTan pacckasbiBaTb, YTO
admp cyuwiectryeT. [MoaToMy BCe Xenawwme MOryT npMHuMaTb nobyo 13
3TUX ABYX TOYEK 3pPEHMs1 3TOro aBTopa: KOMY Hago - 3Up ecTb, a KOMY He
HaZo - TO ero HeT.

Hap cosgaHvem Teopum admpa TPYAMITUCb MHOTME YYEHble, HO TEopUs
Tak M He Oblna cosgaHa, NOCKOMbKY eCTECTBO3HaHME He MpOoLWNo eLle
COOTBETCTBYIOLLENO 3Tana 1 He Nofy4nno Heo6XoAMMbIX UCXOOHBLIX AaHHbIX.
Ho korga OHO ux Momy4yusio, a 3TO CRyYMnocb Tonbko B cepeanHe XX
CTONneTnsi, TO OKasarnocb, YTO 3(PMPOM 3aHMMATbCSA HemMb3d, TaK Kak Ha 3TO
HaroXeH 3anpeT, NOCKOMbKY y4YEeHbIe-TEOPETUKN PELLWIN, YTO 3CUP - 3TO HE
Hay4Ho.

ABTOpY 3TMX CPOK He MoKasanocCb, YTO 3TOT 3anpeT NpaBOMEpPEH, TeM
bonee, 4YTo aBTOp, paboTasi B aBMauuu, UMen Opyroe, He akagemuveckoe
HayanbCTBO, KOTOPOMY BCe 3TO Obino 6espasnuyHo. [loaTomy aBTOp
paspaboTtan aupoanHamuky, T. €. Teoputo acdmpa [1-3]. Okasanock, 4TO
aup - STO OObIYHbIA, T.€. BSA3KUA CXKMMaEMblA ras, Ha KOTOpbIN
pacnpocTpaHsaloTCs BCe OOblYHble ra3ofMHaMUYeckue 3aBUCMMOCTU. JTO
Jano BO3MOXHOCTb pa3obpaTbCs C napameTpaMmu 3gupa B OKOIO3EMHOM
npocTpaHcTBe. BbiAcHUNoOCb, 4TO AuManekTpuyeckass MPOHULAEeMOCTb
Bakyyma, BblpaxeHHass B pasmepHocTax @apaga/metp [D/M] ecTb
MNOTHOCTb 3chMpa B OKOMO3EMHOM MPOCTPAHCTBE, BbIpaXeEHHass B
Knnorpammax/Kyomyeckuin meTp [|<r/|\/|3]. [aBneHne B acupe cocTaBnsaet
BenuunHy nopsigka 10%°-10%" Mackanen (nasnexve atmocdepsl Ha 3emne
coctaBnsier 10°Ma). A nockormbky 1Ma = 1 x/m,  TO yoernbHoe



3HeprocoaepxaHme agmpa okasanocb BeCbMa BENUKO, T.e. 10%-10%" O/m®,
HEeCKOIbKO Bornblue, YeM 3HEpPrusi, KOTOPYK pacxodyeT BCE YerioBeYeCTBO
3a rog (10%° Ox/rog).

BbisicH1nock, 4TO BCA 3Heprus, Kotopasi BOoGLLe CyLecTByeT Ha CBeTe,
Oyab TO conHevHas v TepmosigepHas unm nobas gpyrasi, B CBOen OCHOBe
UMeeT 3Hepruo acmpa, NpMyem gaxe TepMosiAepHas 3Heprusa - 3To manas
[ons OT TOW SHEeprumn, KOTopyt coaepkut B cebe acup. A, 3HAUUT, Mbl
XMBEM B OKeaHe 3Heprum, NpuHUMNuanbHO HemcyepnaemMom 1 3KONOrm4ecKku
YNCTOWN, N HE NONb3yeMCs €0 TOSMbKO NMOTOMY, YTO KTO-TO CYMTAET, YTO 3TO
aHTUHay4HO. Ho MOCKOMbKy 3HepreTU4eckum Kpusmc yxe Ha nopore, To,
noxanym, TakuM MHEHWEM M TaKUMK 3anpeTamMm MOXHO 1 NpeHebpeYb.

2. OTKy/a ra3oBblie BUXpH OepyT JHEPIUI0?

Kak n3BecTHO, rasoBble BUXPU - LMKINOHbLI U cMepyn obnagaloT BecbMa
Oonblwen 3Heprven. BosHukaeT Bompoc, OTKyda OHUM ee bGepyT?
MpoBeaeHHble nccneaoBaHus Kak TeopeTmyeckue, Tak "
3KCNepuUMeEHTarnbHble MokKa3anuW, 4YTO B MOMEHT obpas3oBaHus Ha
NMOBEPXHOCTM ra3oBOro BUXPSA 0BpasyeTcs TOHKWN MOrpaHUYHbLIA CrOon U3
TOro e rasa, Ho 3TOT croi obnagaeT cBoWcTBaMu GPOHU: OH He OaeT Teny
BMXPSA paccbinatbes. A ganee BUXPb CXKXMMAaETCA AaBlIEHMEM OKpyKatoLLen
cpedbl U yMeHbLUAET paguyc cBoero BpalleHus. MNpy aTom OeACTBYET 3aKOH
MOCTOSIHCTBA MOMEHTa KONMYeCcTBa ABMXEHNS:

L - mvR = const,

W 3HAYUT, C yMEHbLUEHEM paanyca R ckopocTb v ABWXKeHWs1 Bo3pacTaeT, a

3Heprvis w Bo3pacTaeT B kKBaJapaTe:
2

_ R -, R
vy = v wy = wL
Rg 2
Ecnu pagnyc ymeHbINTCS B 2 pasa, TO 3Heprus ysenuuutcsa B 4 pasa.
Taknm  o6Gpasom, kng  (KO3PPMUMEHT nNOMe3Horo Oenctsud) npu
0o6pa3oBaHMN YCTONYMBOrO ra30BOro BUXPS OKaXKETCH paBHbIM 4.
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QBnactis MOHRONEHUS

Puc. 1. IBuXkeHue Tena no KpUBONIMHEMHON TPAEKTOPUN:
a) BOKPYr HEMNOABWXHOIO LieHTpa; 6) BOKPYr LMNMHAPA; B) pa3pes HKHEN YacTu
cmepya.

BoT Ha aTOl ocHOBe (pu1C. 1) 1 MOXHO NONbITATLCS NMOHATL, Kak paboTaeT
TpaHcdopmaTtop Tecna.

3atpatme 1 [XOynb 3HEpPrun, MOXHO nony4nTb 4 [xoyns, a 3atpatvs
1kBT — 4«B1. [JoGaBneHHass 3Heprnss - 3TO 3HEpPrus [OaBrieHus
oKpyxatoLlen cpefbl, (pr3Myeckon OCHOBOW KOTOPOW SABMSETCA TennoBoe
OBWKEHNe Morekyn rasa. A BooGLLe-TO, 3Hepruio co3faTtb Henb3d, Tak e
KaK U YHUYTOXWTb: €€ MOXHO TONbKO NepeBecT n3 ogHon popMbl, YCITOBHO
OecronesHon (TENnOBOE [ABWXXEHME MONEKysl) B YCIIOBHO MOJE3HYH0
(kmHeTn4yeckyto aHeprno Buxpsd). Ob6LLee KONMMYECTBO 3SHEprMm OO Takowm
TpaHcopmauum 1 Nnocne Hee 0CTaeTC HEU3MEHHbIM.

3. Kak paGoraer Tpancopmarop Teciia?

Kak yxe 6bIno ckasaHo, y TpaHcdopmaTopa Tecna nepeuyHasi obmoTka
pacrnosfioxeHa CHapyXu, a BTOpWYHasi BHyTpU. B cooTBeTcTBUM C
aUpoaHaMUYECKMMN NPEACTaBNEHNAMN MarHUTHoe rnone - 3To Habop
TopouaanbHbIX BUXPEW, OOpasyloWMXCa NpU  MPOXOXOEHWM TOKa B
npoBogHuke. Ecnn 6bl peyb wna 06 obblMHOM TpaHcdopmaTope, To nocne
npekpalleHMs ToKa BHellHee MarHutHoe norne OyaeT BoO3BpaLWlaTbhes
o6paTHO B NPOBOAHWK, CO34aBasi B HEM 34C CAaMOUHAYKLUN e,

e, = -L di/dt



30ecb L - WHAYKTMBHOCTb MPOBOA4A WIW KaTywkuW, di/dt - CKOpPOCTb
ob6pbiBa Toka B Lenu. Yem Gonblue MHOYKTMBHOCTbL U YeM ObicTpee bypeT
obopBaH TOK, TeM Gonblue OyaeT 34C CaMOVHAYKLUN.

Ho ecnu marHuTHoe none co3faHo BHELUHE OOMOTKOW, a Lienb B HeWn
nocne cosfaHusa MarHuUTHOro nomnsi obopeaHa, TO MarHUTHoe none Oyaet
CTPEMUTLCA BO BTOPYHO OOMOTKY, MMEILLYD MeHbLUMIA paguyc. [aBneHue
admpa OyadeT 3aroHATb Tyga MarHUTHOE Morsle, CKuMasi ero u gobaensis B
Hero cBow 3Hepruto. oaToMy M 34C caMOMHAYKUMKM, M o6Liasi aHeprus
JomkHa ObITb TaM B HECKONbKO pa3 Oonblie, 4yem 370 Obino Obl B
nepsmyHo obmoTke. B aTOoM M 3aknoyaeTca  rmaBHas  CyTb
npeobpasoBaHns aHeprum B TpaHcopmatope Tecna.

MmeHHO onsa Toro 4tobbl BOBpeMsi 0b6opBaTh Lenb, U CIYXUT paspsagHUK
B nepBuyHOM uUenn. OH cHavana nponyckaeT WMMynbC ToKa OT
KoHOeHcaTopa B MNepBWYHYI0 OOMOTKY, a 3aTeMm, Korga KoHaeHcatop
paspsaguncsa M HanpshkeHWe Ha KOHAEeHcaTope ynano, obpbiBaeT uenb, He
JOMyCcKasi SHEprMi MarHATHOrO NMonsa odpaTHO B NepBUYHYHO 0OBMOTKY. Ons
3TOro, KOHEYHO, HYXXHbl JOCTAaTOYHO KOPOTKME PPOHTLI Y MMMYSbCca, YTOoObI B
NMPOCTPaHCTBE BOKPYr MarHUTHOrO nonsi - Buxpen adwupa, cmor Obl
obpasoBaTbCsl MOrpaHuYHLIN crion admpa. MIMEHHO 3TOT npouecc Hago
BbINOBUTb, OTNAXMBas CxeMy ¢ TpaHcdopmaTopom Tecna.

4. O HeKOTOPBIX NMPEIBAPUTEILHBIX IKCIIEPUMEHTAX

B npenBapuTenbHbIX  3KCNEPUMEHTaAxX, MNPOBEAEHHbIX  aBTOPOM,
HeoOX0AMMO ObIfO BbISCHUTL!

1) B camom nu pene npuv o6pasoBaHMU rasoBbiX BUXPEW WMeETCSA
HayanbHasd CcTagusi, BO BpeEMsi KOTOPOW BUXPb CXUMaeTCs AaBleHuem
OKpyXatoLien cpegbl;

2) obnagaet N1 NnogobHbIM CBOMCTBOM MarHUMTHOE norse, T. €. CNoCOGHO
NN MarHUTHOE Nofe CXMMAaTbCs B BaKyyMe;

3) Kak co3gaTb BO3MOXHOCTb MPU HanNU4MM MHOYKTUBHOCTWU MOMy4YeHUs
KOPOTKUX (PPOHTOB MMMyNbCcoB Ansi obecneyvyeHus GonbLUMX FpagneHToB
MarHMTHOrO Mons B MPOCTPaHCTBE, Heobxoaumbix Ans obpasoBaHus
MOrpaHMYHOro Crnosi Ha MOBEPXHOCTU 3PUPHBLIX BUXPEN, NpeacTaBnsAoLMX
cobon marHuTHoe norne (nepegHun (PpoHT), a Takke HeobXxooumbIX Ons
Toro, 4Tobbl BOCMPENATCTBOBATb MarHUTHOMY MOS0 BO3BPaTUTBLCA B
NepBUYHYIO Lienb (3aaHWIN PPOHT)?

[nsa npoBepkn NepBOro MOnoXeHust Obin M3rOTOBMEH Tak Ha3biBaeMbIN
awuk Byaa.



Awwmk Byoa npeacrtaenset cobon 0ObIYHbIN AWMK TUNA TOro, B KOTOPbIN
yMaKoBbIBAOT MOCbIIKM, HO BMECTO KpbIWKNW Ha HEro ycTaHaBnMBaKOT
yrnpyryto mMembpaHy, a B AHE MPOCBEPNIMBAIOT OTBEPCTME ANAMETPOM 5-
6 cM. BHyTpb 3aknagbiBaloT «AbIMOBYLUKY», T.€. YTO-TO Takoe, YTO CMOCOGHO
co3gaBaTb AbIM, Hanpumep, ropsillyto pacyecky (puc. 2).

@@:@:@@—-@@_@_@

I 2 3
Puc.2. ®opmupoBaHMe razoBoro ToponaanbHOro BUXpsi C NOMOLUbIO ALUMKaA
Byaa; 1 - ctagus cxartusa Topouaa; 2 - cTagus paclumpenns Topovaa (amddysms); 3
- CTagus passarna Topouga.

Peskun ygap no membpaHe npuBoauT K BbIOPOCY KOMbLEBOrO BUXPS U3
oTBepcTus Awmka. Ons BbiscHeHNs ocobeHHocTen hopMMpoBaHMs BUXPS
LuenecoobpasHo nyckaTb BMXPb BAOMb CTEHKW, Ha KOTOPOW Hayep4eHbl
nomnockl. Buxpb aABMXeTcA BAONb CTEHKW, U BUAHO, YTO €ro ABWXEeHue
COCTOMT M3 TpeX 3Tanos.

1 aTan - nocne BbiNieTa BUXPb YMEHbLUAET CBOU pasMepbl, 3TOT npouecc
OCHOBHOW;

2 3Tan - BUXPb YBENUYMBAET CBOM pa3mepbl U 3aMeanseT CKOpOCTb;

3 aTan - BUXpb OCTaHaBnuBaeTcs 1 paspyllaeTtcs (auddyHampyer).

Takum obpasom, 3TOT IKCNEPUMEHT, KOTOPLIA MOXET MpoBecTn nbon
LUKOMBbHUK, noATBepXAaeT, YTO Ha HadvanbHOM 3Tane rasoBble BUXPU
CXMMaloTCA OKpyxatowwen atmocdepon W, crieqoBaTenbHO, HakannueaoT
3Hepruio: faBneHne atmocdepbl NnpeobpasyeTcs B KMHETUHECKYIO SHEPTUIO
BUXps. MNpeanonoxeHne noaTsepannocs.

[na npoBepkn BTOPOro NONOXeHUs uccrnefosarncs 3akoH NMorHoro Toka.

Kak n3BecTHO, 3aKOH MOMHOro TokKa

i=|Hdl

npegnonaraeTt, 4YTO HanNPsXKeHHOCTb MarHUTHoro nond H pacnpegeneHa
BOKPYr JMHEWHOrO MpOBOAHMKA, MO KOTOPOMY Te4yeT TOK i MO 3aKOHYy
rmnepbonel, ybbiBass OT MNOBEPXHOCTU MPOBOAHWMKA MPOMOPLUOHANBHO
pacCcTosAHUIO OT ero ocu R:

H=1i2nr.

OTO 3HauYMT, YTO B OTHOCUTENbHbLIX KOOpAMHATax AOSKHA HabnogaTbes
runepbonuyeckas (YHKUMS OTHOCUTENBHOIO 3HAYEHWUsI HaMPsPKEHHOCTM

10



MarHWTHOrO MOMs OT OTHOCMTENBHOIO PACCTOAHMSA, U 3Ta YHKUMS He
[OMKHa 3aBUCETb OT aDCONKTHOrO 3Ha4YeHUs Toka.
H =i/ 2nr, E = r_z _e[ = i
H, 1 € ry
OOHako NOCTaBMNEHHLIN 3KCMEPUMEHT MOKasasl, YTo Ha caMOoM Jene
rmnepbonunyeckas 3aBUCUMOCTb OTHOCUTESIbHOTO 3HAYEHUST HAMPSPKEHHOCTH
MarHWTHOrO MOMfsi OT OTHOCUTENbHOTO 3HAYeHWs PacCTOSIHUSE OT OCKU
npoBoAHMKa cobnogaeTcst TONbKO AN UcyesaloLe MarnbixX TOKOB, T. €. Ans
ManblX HanPsKEHHOCTEN MarHUTHOMO NOMs. Yxe ANsl TakKMX 3HaYE€HUN TOKOB,
kak 0,1 A, npyn nobbIx YacToTax 3Ta 3aBMCMMOCTb HapyllaeTcsi, npuyem
3ameTHO. OTKMNoHeHMe oT runepbonnyeckoro 3akoHa CTaHOBUTCH TeEM
6onbLue, Yem Gonblue abcontoTHOE 3HadeHne Toka (puc, 3).

9z 4 6 8ry

Puc. 3. kcnepumeHTanbHble UCCNEA0BaHUA 3aKOHA MOJIHOrO ToKa:

a - MexaHu4yeckas aHanorms - U3MEeHeHWe CKOPOCTU MOTOKa CXUMaeMoWn
XXMOKOCTU, NPVBOAMMOW B ABWXKEHWE BEPTYLIKON C nmonactamu; 6 - nameHeHve
HanpPsPKEHHOCTM MarHUTHOTO MOMs B 3aBWCMMOCTM OT PacCTOSiHUA OT OCu
NPOBOAHWMKA; 1 - TeopeTnyeckas KpuBasl, BblYMCIIEHHAs M3 YCNOBMS NOCTOSHCTBA
LUMPKYNSLMM MarHUTHOTO Nonst; 2 - aKCnepuMeHTanbHble pe3ynbTaTbl Npu Toke [
= 1A; 3-akcnepumeHTanbHble pesynbtatbl npu Toke I = 10 A. N3mepeHus
nposoaunuce npm yactotax 50, 400 n 1000 Ny

OTo noaTeepxXaaeT NPearnonoXeHne, 4YTO MarHUTHoe Mone CrnocobHo
CKMMaTbCsl U HecTu B cebe aHeprmio Gornblle, Yem 3TO crieayeT U3 3akoHa
MONHOro TOKa. JTO OAHOBPEMEHHO O3HAYaeT, 4YTO B SNEKTPOAUHAMUKY
HeobXoaMMO BBOAWTbL [AOMOMHUTENbHLIA MapameTp - CTereHb CXaTus
MarHUTHOrO MOJIS U COOTBETCTBEHHO YTOYHSATb 3aBMCUMOCTU, B KOTOPbIX, TaK
UM nHade, purypmpyeTt HanpsHKeHHOCTb MarHUTHOMO MONS UMW MarHUTHas
NHAYKUUS.

Taknm o6pa3om, U BTOpoe MpennosioKeHne O BO3MOXHOCTU CXaTus
MarHWTHOrO Nonsi Takke NOATBEPKAEHO.
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[ns npoBepkuM TPETbEro MOMOXeHUs1 OblNO MpPOBEdEHO W3MepeHue
WHAYKTUBHOCTEN NPOBOAOB B 3aBUCUMOCTU OT UX CEYEHMSI.
BblicHMNOCb, 4TO C YyBENWYEHMEM CeYeHUsi NpoBOAA YyAernbHas
WHOYKTUBHOCTb NPOBOAA YMEHbLUaeTcs (CM. Tadnuuy).
CeueHue npoBoAa, Mm? YaenbHaa MHOYKTUBHOCTb MH/M

0,35 1,65
0,5 1,45
0,75 1,2
1,0 0,97

CnepoBaternbHO, OOHUM M3 NyTeW COKpaLleHWs WHOYKTUBHOCTU AOns
Nnony4YeHnss KOPOTKUX (PPOHTOB SBNSETCH YBENWYEHWE CeYeHus npoBoaa
KaTyLLKW.

CywwecTByeT 1 BTOPON €Cnocob - yBenuyeHne akTMBHOro CONpOTUBIEHUS
uenu ans yMmeHbLUeHUS MOCTOSIHHOW BPEMEHW Lenu, HO Takon cnocob He
BbIFOAEH, T. K. noTpebyeT yBennyeHus MOLHOCTU umnyrnbca. Kpome Toro,
Ha BbICOKMX 4YacToTax [AOSKEH CbirpaTb CBOK pPONb CKUH-3hdekT, B
COOTBETCTBMN C KOTOPbIM B MNEPBMYHOW KaTyluke WHAYKTMBHOCTW Oyaet
MCMNOMb30BaHO He BCe CevYeHue NpoBoAa, a TOSNbKO MOBEPXHOCTHBIN COW,
KOTOPbIN NPUBEAET K BO3pacTaHWMI0 aKTUBHOIO CONPOTUBIIEHNS LiENW.

Takum 06pasoM, yBenuueHue ceyeHuss nNposoda MNEePBUYHON OBMOTKM
ABMNAETCA  HaunyywmMm  crnocoboM  Ans  COKpalleHus AnUMTenbHOCTU
hPOHTOB MMMYNbLCOB, TO U cAenaHo B TpaHcdopmaTope Tecna: nepBuyHas
o6MOTKa BbINOMHEHA M3 TONICTOrO NPOBOAA, MMEIOLLEro CeYeHne OECHATKN U
COTHMW KBagpaTHbIX MUNNIMMETPOB.

5. OcodennocT (hopMUPOBAHMSI MMITYJIHCOB B
nepBuYHOM e Tpancgopmaropa Tecia

Ecnu B KaTywke WMHOYKTMBHOCTU L, H TedyeT ToK i, A, TO aHeprusa w,
3anaceHHasi B MarHUTHOM Mose, COCTaBUT BENUYNHY

l~2
PR
OO0pawiaeTr Ha cebs BHMMaHMe TOT akT, 4YTO B OTNN4YME OT
koHOeHcaTopa C, ®, 3apsbkeHHOro HanpsbkeHuem U, B, B KoTOpoMm
3anaceHHasi aHeprust we, [k coctaBnsieT BENUYnHY
UZ
wC=C2 , o,

WL=L
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N SHEPTUSi COXPAHSETCA U MOXET XPaHUTLCS CKOMb YTOAHO OOSro, ECNN HET
noTepb, TO B KaTyllKe MWHOYKTUBHOCTM 3HEPrUsi MUCYe3aeT, Kak TOmbKo
npekpawaetT Teyb TOK, M 3arnaceHHass B MarHUTHOM Monie SHeprus
BO3BpaLlaeTcs B Lienb, CO3aaBLUYy0 MarHUTHoe none. Ho ecnu aTa sHeprus
BO3BpaLlaeTcs B Apyryto o6MOTKy, B Lienb KOTOPOW Yepes3 OUOL BKIOYEH
KOHEHCATop, TO HAKOMMEeHHas Ha HeM aHeprus GyaeT nponopuMoHanbHa
KONMYEeCTBY UMMYNbCOB, T.€.
l-Z

wp = NL Z,H.?fc
Ecnu (bOpMa nMmnynbca COOTBETCTBYET MeaH4py, TO €CTb AJNTUTEJIbHOCTb

nMmnynbca n AnnTeribHOCTb Nay3bl paBHbIl, TO 0o0L1as MOLLHOCTb COCTaBUT:

2
P, = le, Bm,

Ecnu pagnycbl nepBuYHON 06MOTKM r1, 1 BTOPUYHOW r2 HEpaBHbI, TO

P, - rﬁFLiz’Bm’
47‘22
3D,er cnenyet ydecCTb, YTO OTHOLWIEHMEe paanycoB He [OOJ1IKHO ObITb
6OJ'IbLLIVIM, MOCKOJIbKY 3aBUCUMMOCTb 34eCb HeJ'IVIHel7IHaF|, n ee euwe
npeacTouT YyCTaHOBUTD.
lMocTosiHHass  BpemMeHu uenuM  KMY -  nepBudHass  obmoTka
TpaHcdopmMaTopa cocTaBnsaeT

TLR =L/R

roe L- UHOYKTUBHOCTb NEPBUYHOM 0OMOTKM, [H, R - CONPOTUBNEHME KroYa B
OTKPbITOM COCTOSIHUM.

Ecnu anutensHOCTb UMNynbca paBHa NOCTOSIHHOW BPEMEHW LIENM KoY -
nepBuMyHas obMoTka TpaHcopmatopa, TO 3a BpeMsi AONMTENbHOCTU
nUMnynbca TOK B Lienun BblpacTeT Ao 3HadeHus 0,632 nonHoro Toka, ecnv Obl
uenb nuTanacb NOCTOSIHHbIM TOKOM. Torga obluas npegenbHasi MOLWHOCTb,
KOTOPYIO MOXXHO MOMYy4YnTb, COCTaBUT:

2

2p.. 232 r
P, = M:amf L Bm,
4ry rZZ

MpV OTHOLWEHUWM PagnyCcoB ry/rp = 2 MOMYyYUM 3HaYeHUe npeaerbHon
MOLLIHOCTM

P,= 0,4Ri’, Bm.
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Mpwn OTHOLIEHNW pagnycoB ry/r; = 3 NONYYUM:
P,,= 0,9Ri, Bm.

Mpn HanpsbkeHun nutanHua U = 100 B 1 coOnpoTMBIIEHUN OTKPLITOrO
kntova B 100 oM BenuumnHa Toka coctaBuT 1 A 1 nNpegenbHasa nonyyaemas
MOLLHOCTb B nepBom criydyae coctasut 40 BT. Bo BTopom — 90 BT. Ecnu xe
OyayT NpPUMEHEHbI KIYKM, cnocobHble nponyckatb 10 A, TO B MepBOMm
cnyyae npegenbHas MoOLWHOCTbL coctaBut 4 kBT, Bo BTOpoM 9 KBT.
MowHOCTE Xe 3aTpaunmBaemasi Ha noaaepxaHue npouecca, B 000MX
cnyyasx coctasuT 0,/Ri’ T. e. npn Toke B 1 A — 10 BT, npu Toke B 10 A —
1 kBT. 3Ta MOLWHOCTL BbIOENSETCA Ha Krye, YTo noTpebyeT NpUHATUSA
Cepbe3HbIX Mep AN ero OXNaXAeHus, B nocregHeM cnydae, BEpOsiTHO,
BOASAHOr0O OXnaxaeHusl.

Mpn 3HaYeHUM WHAYKTUBHOCTU nepBuYHOM 0OMOTKM B 100 MKIH
NoCTOsIHHasi BPEMEHWN Lenu cocTaBuT 10™/100 — 10° ¢, cneposatenbHo,
YyactoTta nepekntoveHnn coctaBut 500 ku. a ¢ yyeTom Heobxoaoumon
KPYTM3HbI (PPOHTOB 4acTOTHasl XapakTepucTuKa Knoya AofkHa ObiTb He
Xyxe, 4yem 5 mly,.

Ecnu mHayKTMBHOCTL nepBuyHom obmoTtku coctaenseT 100 MkIH = 10*
H. a yacToTa NOBTOPEHUST UMNYNbLCOB cocTaendaeT 1 My = 10° 'y, To npwm
TOKe B uMMynbce, paBHOM 1 A, MOLHOCTb MarHMTHOroO MOMs COCTaBuUT
100 BrT. MNpwn 6onblunx 4yactotax oHa byaeT COOTBETCTBEHHO GonbLuein, ecriu
3a BpeMs ONUTENbHOCTM MMMyNnbCa TOK B MEPBUYHOM OOMOTKe ycneet
YCTAHOBUTLCA [0 MOSHOro 3HaveHus. [py 3TOM AONUTENBHOCTb, Kak
nepegHero, Tak 1 3agHero (opoHTOB [OMKHA cocTaBnatb He 6onee 0,1 oT
ONUTENbLHOCTN CaMOoro UMNyrbca.

M3 n3noxeHHOro BblTEKaeT, YTO ANSA NOBbILLIEHUS BbIXOLHOW MOLLHOCTU
cnefyer HamTu  OnMTMMarnbHOE OTHOLUEeHWEe AuaMeTpoB MepBUYHON WU
BTOPUYHON OOMOTOK, a TakkKe CTPEMUTBCA K MOBLILEHWIO YacToThl
MepekmnioyeHnst Toka KI4vam, YTO BO3MOXHO fMLWb MPU MOBbLILIEHUN €K
COMPOTMBMEHMS, a 3HAYWUT, MOBbIWEHNS MUTAKOLWEro HanpsXeHns w
COOTBETCTBEHHO BbIAENSAEMOW Ha KMOYe MOLLHOCTMU.

Mpwn HanpshkeHnn nuTanna kntova U = 1000 B, R = 100 Om 1 Toke B 10 A
Bbldensemasi Ha knwye MowHocTe coctasut 10 kBT, a BblgaBaemas
MOLLHOCTb C y4eTOM NOTEPU HA BO3BPATHYH MOLLHOCTb COCTaBUT B NEPBOM
cnyyae 30 kBT, Bo BTOpom — 80 KkBT.

Tecna B cBOMX TpaHcgopmaTopax NpUMeHsin YactoTbl nopsaaka 200 klu,
MOXHO npegnonarate, YTO Takash 4yacToTa SBNAETCH OMTMMarbHOW, Mo
KpanHen Mepe, Anst Ha4anbHOM cTaamm pabor.

PacueT 3apsigHON €MKOCTU, LUYHTUPYIOLWeEeN Lenb NUTaHUsA 3NeKTPOHHOW
CXeMbl NpOM3BeAEM, UCXOOS U3 COOTHOLLEHUS AMsi 9NEKTPUYECKOro 3apsaa

14



0 =CU=1T,
nveem
iT
C=—_
U

Ecnun Bcst anekTpoHHas cxema nutaeTtca oT HanpsbkeHms 100 B, To npu
Toke i = 1 A v gnuTenbHOCTU nMmnynbca 7' = 10 (F = 0,5 mly), nonyymm:

C =0,01 mxP.

OpgHako 3gecb npegnonaraeTtcs  MOMHbIA - paspsd  €MKOCTU,  4TO
HeuenecoobpasHo. [ns Toro, 4Tobbl €MKOCTb yAepXuBana HanpsikeHue
nuTaHusa B npegenax uaMeHeHun He 6onee 1%, HyxxHO yBenuuntb ee B 100
pas, cneposaTenbHO, AN MPUMBEOEHHOro npumepa [OCTaTOYHO WUMETb
3HayeHne LWyHTupytowen emkoctn 1 MK® npu paboyem HanpskeHun B
100 B. n yacToTHbIX XxapakTepuctmkax go 1-2 mlu.

Mpn paboyem HanpsbkeHun B 1000B n Toke wumnynbca B 10 A
notpebyetrcs KOHOEHcATOp €eMKOCTbio Ton e 1 Mk® npu paboyem
HanpsikeHun B 1000 B 1 Tex ke YaCcTOTHbIX XapakTepuCcTuKax.

Takum 06pa3om, BbIPMCOBLIBAETCS CREAyWUA NpuHUMN  paboThl
YCTPOMCTBA A5 NOMyYeHnsa aHeprum n3 agupa.

B nepBuyHyto 06MOTKY TpaHcdopmaTopa C BO3MOXHO Gonee BbICOKOW
4YaCcTOTOW MOBTOPEHMS MOCTYNAKT UMMYSbCbl TOKa C KOPOTKMMU (PPOHTaMMU.
C BTOpMYHON OOMOTKM, MMetoLLEen BonbLlee YACTO BUTKOB, YeM NepBUYHas,
CHMMAIOTCSH MMNYNbCbl M 4Yepe3 BbINPSAMUTENbHbLIA OANOA NOCTYNakT Ha
KOHAEeHcaTop, LWYHTUPYIOLWMA LUenb NMTaHWs reHepaTtopa WUMMYbCOB, YeMm
OCyLLecTBnsieTCA  NonoXutenbHas  obpaTHas  CBs3b,  MNpu3BaHHas
nogdepxueatb Becb npouecc. HauvanbHbI  3anyck BCeEW  CXeMbl
ocyllecTBnsieTc OT cTapTepa - OTAENbHOrO WUCTOYHMKA NUTaHUSA
reHepatopa uMMynbcoB (ceTb, GaTapesi, akkyMyrnsiTop), KOTOpbIA Mocne
BXOXXAEHUS YCTPONCTBA B PEXMM, OTKITHOYaETCS.

OHeprnst Anga BHELIHero noTpebutens CHMMaeTcs C TpeTbel OOMOTKM,
NnomeLLlaemMon aHanormyHo BTOPUYHOM OOMOTKE BHYTPb MEPBUYHOWN
obmoTku. K 37Ol TpeTben 0OMOTKE Takke MOAKITHYAETCHA BbINPAMUTENbHLIN
anop, a 3ateM CrnaxuBawwmn koHgeHcatop. [lonyyeHHoe NOCTOSIHHOE
HanpsbkeHne MOXEeT MUCMOoNb30oBaThCs NMOO HEMOCpPeaACTBEHHO, MO0 Yepes
COOTBETCTBYIOLLME NpeobpasoBatenu, npeobpasyome NOCTOSHHbIA TOK B
BUA SHEPrUK, HEOBXOANMbIN NOTPebuTEnto.
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6. OCO0CHHOCTH NOJIOKUTETLHOM 00PATHOM CBSI3H

Bcsakaa nonoxuTtenbHast obpaTHas cBs3b HeycTonumBa M nNubo Beder K
3aTyxaHuo npouecca, NMbo K ero HeorpaHMYeHHOMY Bo3pacTaHuto (puc. 4).
MepBbI cryyan CBS3aH C TeM, YTO BO3BpalLlaeMoe KONMYeCTBO JHEeprum
HeJOCTaTOYHO ANA NoAdepXaHusi npouecca, OH MeHbLUe, YeM 3aTpayeHo.
BTopon cnydar cBsisaH ¢ uU3bbITKOM BO3BpaLlaeMon 3HEpruu u, ecnu Bce
3NeMeHTbl B Uenu NUHENHbI, TO CMCTEMa Bcerga uaeT B pasHOC, noka He
HaxoguTcsi cnaboe 3BEHO, KOTOpoe BbIXOAMT M3 CcTpos. Torgaa npouecc
npekpawaeTtcs. VI3BecTHO, 4YTO GbiBanu cnydau B3pbiBa TpaHCcopMaTopoB
Tecna, koTopble, NpaBga, He Bbi3biBanyM GONbLUMX pa3pyLUEHWUA, HO cam
dakT 3TOT AOCTATOYHO HeMpuATeH. [103TOMy Takyld BO3MOXHOCTb HYXKHO
npegoTBpallaThb.

yy?. -. : Bﬁﬂ BBHX Heux ;
a) 6) “\ 6)‘_/.

Puc. 4. DHepreTnyeckasa yctaHoBKa, OXBaYeHHasA NOMOXUTEeNbHOW o6paTHOM
CBA3bIO: a) CTPYKTYpa; 6) 3aTyxaloLwmin NepexogHon NPOLECC; B) pacxoasimincs
nepexoaHon npouecc.

OpHum M3 cnocoboB NpefoTBpaLLeHUs HeynpaBnsieMoCcTu npolecca
ABNSIETC NPUMEHEHWE CTABUNU3NPYIOLLMX 3NEMEHTOB B MOON Touke
CXEMbI, Hanpumep, LIYHTUPOBaHNE KoHOEeHcaTopa nUTaHus
CTabuUNMaNpyoLWMM 3NeMeHTOM, MnpedoTBpallalowmM 6e3yaepkHbli pocT
HanpshkeHUss Ha HeM. BenvuuHa nopora ctabunusauuy OorkHa ObiTb Ha
HeCcKONbKO MPOLEHTOB Gornblue pabGoyero HamnpshkeHusl, 4OCTaTOYHOro Ans
3anycka cxeMbl. MoryT NpUMEHSITbCSA U UHbIEe CMOCO6bI.

[nsa ctabunusaumm BeIXOAHBIX NapaMeTpoB YCTPOWMCTBA LiernecoobpasHo
ncnonb3oBaTb 06paTHYH0 CBSI3b B BMAE MOAAYM BbIXOOHOIO HaMpPsiKeHWUs B
CXemy reHepatopa WMMyNbCOB A1t PErynuMpoOBKM Y4acTOTbl UMMYNbLCOB: C
yBEMUYEHNEM HanpsKEHWUs1 Ha BbIXOA4Ee YCTPOMCTBa YacToTa MMMYSbCOB
JOIMKHa YMEHbLIATLCS, C YMEHbLUEHMEM - YyBenuyMBaTbCs, 3TUM OyneT
nonepXmBaTbCsi CTabUINbHOE HanpsKeHWe Ha BbIXOAE YCTpOWCTBa B
npefenax gonycka.
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7. CTpyKkTypHasi cxemMa d3PUPOIUHAMUIECKOT0
reHepaTopa 3HEPIruH - yCTPOMCTBA /LIS MOy YeHU ST
3HepruM us dpupa

Ncxoass M3 mM3noxeHHOro, MoOXeT ObiTb pekoMeHAoBaHa criegyloLlas
cxema 3MPOOMHAMMYECKOrO reHepaTopa 9dHeprum - YyCcTponcTBa Ans
nony4yeHnst aHeprum ua agupa (puc. 5):

Bce ycTponcTBO COCTOUT U3 Y3510B:

e BHELHEero WCTOMHMKA MWUTaHWs, CryXawero cTapTepoMm pAns
3anycka CXembl;

e reHepaTopa MMMyMbCOB;

e TpaHcdopmaTopa Tecrnbl, UMeLWEro Tpy 06MOTKN - MEPBUYHYIO
(HapyXHyt0) 1 AB€ BTOPUYHBIX (BHYTPEHHUX);

e  [BYX BbICOKOYACTOTHbIX AMOOOB.

Bce npumeHsiemble  3nemMeHTbl  OOMKHbl  OblTb  [4OCTATOYHO
BbICOKOYACTOTHbIMM U AOIMKHbI UMETb 3anachbl N0 PaboyYnM HanpsKeHUSM.
MpenenbHble 4acTOTbl, HAa KOTOpble [OOMKHbI ObITb paccyMTaHbl BCe
3NIEMEHTbl CXEMbl, [OOJDKHbl WCXOAWUTb W3  ANUTENbHOCTU  (DPOHTOB.
Hanpumep, nnsa obecneveHus anutenbHoctn dpoHToB B 0,1 MKC
HeobxooMMo, 4TOObI BCE SMNEMEHTbl, BKlOYas BCE MUKPOCXEMbI,
TPaH3UCTOPbl, EMKOCTM M AMOAbI, MOrMKn paboTaTb B paboyem pexunme Ha
yacTtoTax He MeHee 10 mI'y. OTnagka ycTpoOMCTBa OOSMKHA MPOU3BOANTLCS
no Kakgomy y3ny B OTAENbHOCTU C Y4ETOM WX Harpy3kvM Ha nocnegyroLine
uenu B obulen cxeme.

Mpn nopbope napameTpoB 0OOMOTOK TpaHcdopmatopa cnegyet
NCXOANTb U3 HeoBXxoaMMOCTM obecneyeHnst ABYX MNOMOXEHWI:

1. NpeBbIlIEHNS] BbLIXOAHONO HanpskeHWss Ha Bbixoge obmoTku 11
HanpshKeHUs MMTaHWs UMMYbCHOMO reHepaTopa;

2. NPEeBbLILIEHNST  3HAYeHUs BbIXOOAHOM  MOLUHOCTM  TOW, KOTopas
noTpebnseTcs MMMNynbCHLIM rEHEPaTOPOM.

O06a 3TV NoNoXeHUs OOMKHbI ObITb MOMYyYEHbI B Pa30OMKHYTOM PEXUME U
0e3 UMX BbLINOMHEHNS 3aMblkaHWe MONMOXUTENbHOW 0ObOpaTHOM CBS3U
0©eCcCcMbICNEHHO.
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Puc. 5.Cxema achupoamHamMmn4eckoro reHepatopa aHeprum:

1 - cTapTepHOe YCTPONCTBO; 2 - 3apsAaHbIN KOHAeHcaTop; 3 - reHepaTop

MMnNynbCoB C ycunutenem MOLUHOCTK;.4 - TpaHcopmatop; I - nepBuyHas 06MOTKa;

11 - BTOpUYHas obmoTka obpaTHon cBsA3u; 111 - BTopuyHasi BbixogHast obMoTka.

Jlureparypa
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[punoxenne: 13 kaurn: A.A.JlXeHBaJIbA. DJIeKTpUIecTBO, 3 H31, M., 1918.

C.434-436. 392.OnbiTbl Tecna. [lpu ObICTPbIX 3SMEKTPUYECKMX
KornebaHuWsiX MarHuTHOE Mnomne, KOHEYHO, MEHSIETCS TOoXe O4YeHb ObICTpo,
MO3TOMYy WHAOYKTMBHblE [EeNcTBuMs ObICTpbiX konebawum moryT ObiTb
Ype3Bbl4aNHO CUMbHBIMK, B OCODEHHOCTM €Cnn NpY 3TOM BOCMOSIb30BaTLCH
elle sIBMEHMeM pes3oHaHca. JTO cAenaHo B crefyloleM pacrnonoXeHuu
onbiTa Tecna.

WuoykTop J cHabxaeT anekTpuyecTBOoM KoHaeHcatop C, npuyeM yepes
NCKPOBOM MPOMEXYTOK F U NPOBOAHMK L NpoxoaaT OGbICTpbIe 3neKTpuyeckue
konebaHus. [poBOAHMK L COCTOMT H3 Hebonbworo uucna obopoToB
TONCTOM MPOBOJIOKA. BHYyTpu aTOM nepsuyHOU kKamywku L nomellieHa
8MOpUYHasi Kamywka ab ¢ 60nbLUINM YMCIOM 0O0POTOB, B KOTOPOW MO3TOMY
BO3HMKAIOT O4YeHb OonblnMe HanpshkeHus. EcnmM  COOTBETCTBEHHO C
oonbWwMM  4ncnoMm  OBOpPOTOB, T.e. COOTBETCTBEHHO C  Oonbluen
caMOuHAyKUMen, cpenatb €MKOCTb BTOPUYHOW KaTyLIKM MEHbLUe, 4eM
nepBoKr, TO MOXHO JOOUTBCA pe3oHaHca obenx cucTtem, OoT4yero kornebaHus
BTOPMYHOW KaTylkn elle Gonee ycunsrtcs. Takum nytem Tecna gocturan
BO BTOPUYHOW KaTyLLKe UCKP B HECKOSbKO METPOB AJIMHOIO.

Ha pwuc. 454 nsobpaxeH npubop Tecna, KOTOPLIM YacTo ynoTpebnsaetcs
npyn aemMoHcTpauusax. 3aecb F - eMKOCTb, R - NepBuYHas katywka n KK, -
MontoCbl BTOPMYHOW KaTyLKW, V - pydka NS perynMpoBaHUs MCKPOBOTO
npomexyTKa.

"encnepoBbl Tpybku cBETATCS
B none kaTywku Tecrna paxe Ha
Janekom OT Hee pacCTosiHWM,
TOYHO TaKk Xe  BCNeacTBue
BbICOKOTO HanpsbkeHWst CBETATCS
NMPOBOSIOKW,  COEAWHEHHbIE  C
KOHLL @MW KaTyLLKW.

)

Phc. 454. ﬂ:pMSEp ,qnﬁr'c;r.lLfTOB‘Técna
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