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B 6pouwrope, npednasnauennoil ora wu-
POKUX Kpy208 4uTaTesedl, paccKkazano o NPuH-
yunax pabote. 00HO20 U3 YCTPOLCTE COBPEMEN-
HOU QB8TOMATUKU—MAZHUTHO20 YCUAUTENS, €20
KOHCTpYKyuu u naraxcusanuu. 060 scem ITom
2080pUTCA O4eHb NONYAAPHO, HO 6Ce e TakK,
410, npo4uras O6pouwiIOpY, HUTATEAL CMOXCET
CaM noOCTPOUTb NPOCTOE MUSHUTHGLE YCUAlL-
Teab,



PA3roBopP C bUBJIHOI'PA®OM

OnHax/ibpl s CHAeJ Yy KaTaJora TeXHHueCKoil GHOGIMOTEKH H npo-
cMaTpuBan oiuH M3 suHkoB. Henaneko or Mens 3a crosnukom c Tab-
anukoii «[lexyphulii 6H6aHorpad» paborana xenwuHa. K Heit nonoluen
I0HOIUA M CKasal:

— TIlpocTuTte, s He Hauesn B CHCTCMaTHYeCKOM KaTaJiore MAarWuT-
HHX yCHauTenaeH.

— B kakom pasjese Bbl CMOTpeJH? — CNpOCHAA B CBOI0 ouepedb
Oubauorpad.

-— lg pasfese «YCHJIHTENH>,

— A Kakue ycHauTenH? B kakoMm o6uleM pa3jene?

Mouionoit yesioBek HeaOyMeBaJ:

~ B pasnene paanotexuuku! Tam BcAkne ycuautenu Oniau; H
9/IeKTPOHHEIE, H TPaH3HCTOPHblE, a BOT MarHUTHHIX He GHiJO,

— U He Moryio GbITh,— NnoxTBepAHIa GHOIHOTrpad.




— Tlouemy?

— TlotoMy uTO MarHHTHBHE YCHJAHMTEJNM HAfo CMOTPeThb B pasiese
«ABTOMATHKAY.

SI yabibHyncs o3ajaueHHOCTH IOHOWIH, HO ero coGecefHHLa ocTaJach
cepbe3Holf. OHa NpojoJKa/ia TepnejHBo OGBACHATH:

— MaruuTtHble YCHJHTeNH XOTH H HMEIOT HEKOTOPOe OTHOLIeHHe
K pajuoTexHHKe, HO B OCHOBHOM MNpeJHa3HaueHbl [/ PaGOThl B CHCTe-
Max aBTOMAaTHKM W TelieMeXaHHKH, Hanpumep, oHH ouyeHb IUHPOKO NpH-
MEHSIIOTCA B CHCTeMaX aBTOMAaTHYECKOrec KOHTPOJs 3a paboTOii CTaHKOB

H MallHH, B CHCTeMAaX aBTOMAaTHYECKOro ympaBJeHHd, BIJIOTb 1O yHpaB-
JIeHHsl KOCMHYeCKHMMH paKeTaMH. I03ToMy OHH ¥ OTHOCATCH K 3JieMeH-
TaM aBTOMAaTHKH. BosbMuTe sk mop pyGpHKoi «ABTOMaTHKa M TeJe-
MexXaHHKa» 4 HalMTe B HEM MaTHHUTHblE YCHJIHTENH.

. OrBer G6bli HCuepMBLIBAIOLIHM, HO OH SIBHO Pa3oyapoBaj uyMTATeNs.
BuGauorpad samerusna ato.

" — Bbl eule XOTHTe 4TO-HHGYAb CIPOCHTH?

— 3HauHT, B PaJiHOTeXHHKe OHH He IIPHMEHSIOTCS?

— Kak BaM ckasaTh,— 3ajyMasacb XeHWHHA.— Bupute sy, elue
CPaBHHTeJLHO HeJaBHO MAarHHTHBIX YCHJIHTeJell He ObL10, a Mx (YHK-
IHH B aBTOMATHYeCKHX YCTPOMCTBAX BHINOJHSA/IH 3JEKTPOHHble YCHJIH-
Tesqd. VI moka aBTOMaTHYeCKHM YCTpPOHCTBaM He MOPYYaJil OYeHb CJIOXK-
HBIX H OTBeTCTBEHHBIX 3ajay, BCe w0 xopowo. Ho korxa asroMarHue-
CKHe YCTpPOHCTBa CTa/li CaMOCTOSITE/JbHO YNpaBisATh paGoOTOH MOTOYHBIX
JIUHKHH, T0JIeTOM PaKeT, NPOU3BOAUTL CJOXHeHIIHe pacueTHl M OT MX Ha-
NeXKHOCTH CTaJO 3aBHCeTb OYEHb H OYeHb MHOroe, BIJIOTh O IKH3HH
Jiofe#, TO OOHAPYXKHJIOCH, YTO 3JEKTPOHHbIE YCHIHTENH 06/1a1al0T OueHb
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HeMpPHATHBIMH /i1 aBTOMATHKH HeNOCTaTKaMH: MaJslofl HOJroBe4HoCTbIO
paboThl 3JeKTPOHHBIX JaMIl, YYBCTBUTEJBHOCTbIO K ynapaM H Bu6pa-
UUAM H HeoGXOAWMOCTBIO HEKOTOPOro MPOMeXyTKa BPeMeHU nocJe BKIIO-
yeHHs1 151 pasorpeBa KaTOJOB 3JEKTPOHHLIX JaMIL.

— Passe 3T0O TaKHe CyllleCTBeHHble HEJOCTaTKH?— yCOMHHJICSH
IOHOILA.

— Jla, oueHb cyuiectBeHHble! KoHeuHo, Hiluero CTpawHoOro He cJay-
YHTCA, €C/M B BalleM paiHONpPHEMHHKe WJIH TeJeBH30De MepPeroput pa-
anonamna. [lofizere B MarasuH H  KynHuTe,
B KpafiHeM cJyyae MOCHAHTe Beuep Oe3 TeJ/eBH-
JeHus. A BOT mpejcTaBbTe, YTO MEPErOPHT HJH
pasobbercss OT TPSACKH palHOJaMNa B YCHJHTese
aBTOMAaTHYeCKOro  YCTPOHCT-
Ba, YNPABJSAIOLIEr0 MOJETOM
tamoJjiera. Ilpousoiiner Kara-
crpodal

— Ho Bexp naMmbl He
TaK YX 4acTo mneperopaiot!

— JlaBaiite MO CYH-
taem!  [IpogoMKHTENBHOCTD
cpoka cayxKObel 5/1eKTPOHHOU
JaMnbl  peiko IpeBhlIlaeT
1000—2000 «. TlpeanoJo-
KUTe, YTO B CJIOXKHOM aBTO-
MaTHYeCKOM YcTpoficTBe pa-
Goraer 5000 3/1eKTPOHHBIX
namn.  Torma B cpexHeM
B 3TOM YCTPOHCTBe Kaxjble
2 vaca O6yner BHIXOAMTH H3
CTPOsi KaKasi-HMOYyIb  3Jiek-
TpoHHas Jamna. Ilopymaiire,
MOXHO JIH TaKoMy YCTpOHCT-
By HOBepHTb uTO-HHOYAb oTBeTCTBeHHoe! M 3TOT NpHMep camubifi Xu3-
HeHHuifi. [IpHmiock HCKaTh yTO-To Gosiee HajeXHoe, ueM XpymKas 3JieK-
TpOHHad JaMna. BoT Tonga ¥ MOABHJIMCD MarHUTHble YCHJHTE/IH.

— 3HauyHT, MarHUTHble YCWJIMTENU TeNeph 3aMEeHAIOT 3JeKTPOHHHIE?

Bu6nnorpad mokauyasa roJsiosoi.

— DToro Hesb3sl CKa3aTb. IlosiBNieHHe MAarHHTHBIX YCHJHTeseil BOBCe
He O3HayaeT HCYe3HOBeHHe YCHJHTelsiell Ha 3JeKTPOHHBIX Jamnax., Heno
B TOM, YTO MarHMTHble YCHJIMTEJH B OCHOBHOM NPHMEHSIOTCH [JIA YCH-
JIeHHs TMOCTOSIHHBIX MJIM MeJJIeHHO H3MeHSIOUIMXCA TOKOB, a TaKxke TO-
KOB HH3KOR (mpombimuienHoft — 50 2y) uvactotel. Ecmu B 3naerte
pajHOTeXHHKY, TO BaM H3BECTHO, YyTO B 06J1aCTH OYeHb HHM3KHX YacToT
3JIEKTPOHHbIE YCHJHTeNH paboTaloT HeBaXXHO, a MOJYYHTb CTaGHJbHOe
yCHJIeHHe MOCTOSIHHOrO TOKa € HMX MOMollbio Boo6ume TtpyaHo. Ho Bor
B o6sacTh GoJjiee BBICOKHX YaCTOT MAarHMTHBIe YCHJHTE]H MOYTH He NPH-
MEHSIIOTCS, 'BO BCAKOM CJyyae Ha 3THX 4aCTOTaX OHH 3HAUHTENbHO YCTY-
MaloT 3J1eKTPOHHBIM YCHJIHTEJISAM.

Jlast cucTeM aBTOMATHKH B GOJIbIUIHHCTBe CaydaeB Tpe6yercs yCH-
JieHHe TMOCTOSIHHBIX TOKOB MJH TOKOB CPaBHHMTEJbHO HH3KOH 4YaCTOTHL
ITosTOMy B 3THX CHCTeMax MarHHTHble YCHJIHTe/JH BBITECHHJH 3J1€KTPOH-
Hole. OHH o06najgaloT mepel HHMH 3HAUHTEJLHBIMH NpPEHMYIleCTBAMH:
BBICOKOH HaJeXHOCTbIO H OuYeHb GOJLIUHM CPOKOM CIYXGhl, MOCKOJIBKY
B HHX HeT HaKaJMBaloLlerocs KaTOAa, XPYNKHX CTeKJIAHHBIX KOJG, BBICO-

5




KOro BaKyyMa M «H3SILHOH» KOHCTPYKUHH, KaK B 3JEeKTPOHHOi JjaMme.
Oiin He Tpe6GyIOT BPeMeHH Ha pa3orpes H rotosbl K paboTe Cpasy mocnae
BKJIoYeHHSl. MM He HyXHbl nepuonnueckHii yxog M oOCHayXXHBaHHe, pe-
TyJHPOBKAa B npouecce paboTH, OHH 00/1afal0T OYeHb GOJMBLIMM KO3(PH-
LHEHTOM YCHJIeHHS B OJHOM Kackaje — po 1 000 000!

— Ho Bce xe —B panoTexHuKe OHH NpHMeEHSIOTCA? — He ycro-
KaHBaJICsl IOHOLIA.

— TlpumensiioTcst, HO TaM OHH He 3aMeHSIOT 3JeKTPOHHble yCHJH-
TeJH, a yaule Bcero paboTaloT BMeCTe C HHMH, KaK, HalnpHMep, B HM-
NyJbCHOH TeXHHKe.

Ha 3tom ux pasrosop okonuwsics. [To6naronapus, ioHOWa OTbICKAJ
B Kartajore siIHK non pyGpHKoil «ABTOMaTHKa H Te/JeMeXaHWKa» M Ha-
YaJi BHNHCHIBATh HA3BaHHs HYXKHbIX eMy KHMT.

HEMHOTIO ®H3HKH

[To3gHee s1 3aMeTHa 3TOro lOHOWY B uyHTaJbHOM 3ajte. On cHaen
06/tOXXeHHbIH 00BEMHCTBHIMH TOMaMM M, KaK MHe MOKasaJjoch, ¢ 6e3Ha-
JeXXHbIM BHAOM INepeJHCThIBaN HX. Me/bKaJHd CTpaHHLbI, HCnellpeHHbIe
MaTeMaTHYeCKHMH (OPMyJaMH.

He 3Halo moueMy, HO 3TOT OueHb CHMIATHYHBI IOHOIIA, HaBepHOe
elile LIKOJbHHK, NMBITABIIMACA NPOHHKHYTb B TailHy MarHHTHBIX YCHJHTe-
Jefl, 3amoMHuics MHe. BosBpawmasch, M3 GHOMHOTEKH, 51 pa3dyMblBaJ
HaJ ero pasroBopoM ¢ Gu6aHorpadom, BCOMHHAN ero 6ecrOMOLIHOCTb
nepejl KHHraMH, CMBIC KOTOpHIX 3alk(poBaH MaTeMaTHYECKUMH CHM-
BoJaMH. §1 KaJjles, 4TO He IIOMOr eMy, He TOACKAa3aJ, C Yero Hayarh.

Ha caenyrowmuit fenb s BHOBb npuiien B 6uGanoreky. ITommurcs,
A laxe oOpajoBaJcs, Koria omsTh YBHAEJ TOTO e CaMOro ioHoOMY.
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TTpoxons MHMO Hero, i 3aMeTHJ BCe Te XKe KHHTH O MarHHTHBIX VCH-
autenax. WM a nan ceGe cJa0Bo, UYTO CeroaHs Mopoiay K Hemy
H TOMOTY.

Mbl BeIIM H3 GHGIHOTEKH YiKe no3HakoMuBluHch. Ero sosyt Ila-
BeJ, OH YYHTCS B JeCiTOM KJjacce M HHTepeCyeTCA pagHOTeXHUKOH.
§l mpu3HaJjcs, 4TO CJABILIAJN ero pasroBop c Gubanorpadom H ckasal,

YTO eMy Hano OblI0O HaUHHAThb He C TOJCTbIX KHMF O MarHHTHBIX YCHJIH-
TeasX, @ C 3JeMeHTapHOH (H3UKH.

— Jla, na, He c paJHOTeXHHKH, He C TEOPHH ABTOMATHKH M TeJe-
MEXaHHKH, a ¢ YueGHHKA GHM3HKH, C Da3/lejoB, NOCBsILIEHHBIX MarHe-
TH3MY. '

— TIlpu yeM Tyr ¢H3MKa? — CIpPOCHJI OH, CAesnaB TaKoe XKe .Hejo-
yMeHHOe JIHIO, Kak TOrAa, B pa3rosope c¢ 6ubaHorpacdom.

— Jla nmoToMy, 4TO HEBO3MOXHO MOHSITb HaXe NPHHUHN AeHCTBHA
MarHHTHBIX YCHJHTeJlell, eCJH He BCIOMHHTb CHauyaja, 4YeM OTJHYaeTCs
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(eppoMarmeTHk OT APYrHX, AHaMarHHTHIX BeluectB. Halo BCIOMHHTD,
YTO TaKoe MAarHuTHas HMHAYKUUS 1l HANPAXKEHHOCTb MAarHHTHOro ImoJd,
KaK BeayT ce6s MarHWTHble BellleCTBA B H3MeHsOUIeMCS MarHHTHOM
nosie. BBl NOMHHTe BCe 3TO? — CNPOCHJ 5 €ro.

OH He OuYeHb yBepeHHO MPHUIOAHAJ GPOBH.

— Bort BuguTe,— cKasaa 1.

— Ho 370 MOXHO BCIOMHHTb. HauneM! — yJ/IBIGHYJICS OH.

— Yro X,— coraacuica s.— Jlo moMy MHe HATH [aJeKo, MBI
yeneeM. Ilpuierca Hayath ¢ MarHeTH3Ma.

— ToabKO He Haj0 HAuMHaTh C rayGokoi napeBHocTH. He cTomT
paccKasblBaTh 00 H3006peTeHHH KHMTailllaMH KOMIaca, KOTOPBIA OHH HM3rO-

‘»

=

TOBJSUIM B BHJe YeJOBeyKa C BHITAHYTOH pYyKOH. DTOT YeJiOBeueK yKpemn-
nsjca Ha Bpallaloulefics ocH Ha KOJecHHUe H Bceria ykasbliBaJ Ha Ior,
Kak Gbl HM MoBOpauyuBaJach B MyTH KoJecHHua. [laBaiite syyiue 4au-
HeM C MeHee OT/AAJIEHHBIX BpEMEH.

«AX BOT Thl KaKOH», MOAyMaJ f H NPOrJOTHJ Hauajo MOMyJasipHOH
JIeKLHH, KOTOpylo coGupascsi Gblio mpouecTb. Ho' utoGbl Bce-Taku mpo-
BEPHTH €ro, CIPOCHJI:

— Xopowo, Hy a YTo Mo-BallleMy MpeicTaBJisieT COGOH MarHeTH3M?
Yro ato Takoe?

Ou XxoTes OTBeTHTb, HO, MOAYMAaB, IPOMOJYAJL.

— A Bor AMmep (TOT caMBlil, HMeHeM KOTOPOro Ha3BaHa eAMHHLA
CHJIbI TOK3)' Ha TaKOH BONMPOC OTBETHJ, YTO MarHeTH3Ma Kak TaKOBOTro
BOOOlle He CYLIECTBYeT M YTO BCe MAarHHTHble CBOMCTBa BelleCcTB eCTb
nposiB/ieHHe B3aUMOJAEHCTBHS 3JIEKTPHUECKHX TOKOB!

MHe kaxercs, aas nmepoil nmososuHbl XIX Beka Takoii oTBer Osli
ouerb cMmeabiM. Ilo3ngHee Ke BBISICHHJIOCh, 4TO OH O6bll reHHaJbHBIM|
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B camoM pese, Bbl NMOMHHTE, YTO €C/JIH MO MNPOBOAHHKY NPOMYCTHTh
37eKTPUYECKHil TOK, TO BOKPYr NMpOBOJHMHKAa o0pasyercs MarHHTHOe MO-
Jle, KOTOpoe HHYeM He GyJleT OTJIHYATHCS OT NOJs, CO31aBaeMOro OGbIu-
HbHIM MarHUTOM. YKe ONHO 3TO MOACKa3biBaeT, uTo Amnep 6wl npas.

— Ho uepe3 oGbIYHBI/ MOCTOSIHHBIH MarHUT He NPOXOIHT 3JIEKTPH-
yecKuii TOK,— NMpepBas MeHsi [laBes.— 3HauMT, BOKpyr MarHura o6pa-
3yeTcsi MarHHTHOe IOJie He B pe3yJ/bTaTe NMPOXOXK/eHHs 3JIeKTPHYECKOro
Tokal

$1 yaBIGHYJICS MOCMEIIHOCTH, C KOTOPOH OH ONpoBepr MoH pacCyx-
IeHHS.

— Tak Jau 310? — cnpocua 9.— Bexp Bl XOpoillo 3Haerte, Yyto Mmar-
HHT, KaK ¥ BCAKOE TeJOo, COCTOHT M3 aTOMOB. A uTo Takoe aToM? 310
A4p0, BOKPYT KOTOPOro o6pallaioTcsi 3/1eKTPOHBI, NMpHYeM OHH OJHOBpe-
MEHHO He TOJbKO 00pallaloTcs BOKPyr sjpa, HO H BPauLlaloTCs BOKPYr
CcOGCTBEHHOH OCH.

— Ilopoxnure, s monsaa! Bexb 3/neKTpHUeCKHE] TOK — 3To [BHXKe-
HHe 3JeKTpoHOB. CJlefl0BaTe/NbHO, HMEHHO [BHXXEeHHe 3JeKTPOHOB BhI3bl-
BaeT MarHHTHble siBJIleHHS BOKDYr NMPOBOJHHKAa ¢ TokoM. B artomax Be-
11ecTBa 3JIEKTPOHBl TOXEe NBHXKYTCS BOKPYr fiipa M OJHOBPEMEHHO Bpa-
L1al0TCSt BOKPYT <€OOCTBEeHHOH OCH M TeM CaMbiM CO3[al0T MAarHHTHoe
nojie. AMnep Gbl1 mpas!

1 uMen gmeno co crnocob6HBIM yYesoBekoM! dTo MeHsi 06panoBao.

— KoHeyno, Ammep 6bln mpaB, KOria TFOBOPHJ, YTO MarHeTH3Ma
Kak HeOOBIKHOBEHHOTO BellleCTBA He cyuiectByeT. M ecau rosoputs ynpo-
ILeHHO, TO MAarHUTHble SBJEHHUS BO3HHKAIOT TaK, KakK Bbl cefiuac ckasa-
ju. Ho 310 TOMIBKO B TOM Ciyyae, eCJH FOBOPHTb OYeHb H OYeHb YMpO-
BleHHO! B HeACTBUTENILHOCTH Xe BCe 3HAUHTEJbHO CJOXKHee. [{es0o B TOM,
YTO TrJaBHYI0O poJib B BO3HHKHOBEHHH MarHeTM3Ma HrpaeT BpallieHue
3JIeKTPOHOB BOKPYr COGCTBEHHOH OCH — TaK Ha3blBaeMbIH CIHH 3JIEKTPO-
HoB. Kaxjbifi asekTpoH npeicTasiasier Co6oii Kak G6bl 3JeMeHTapHbIi
MAarHUTHK, HampaB/eHHe I[OJIOCOB KOTOPOro 3aBHCHT OT HampasJeHHA
BpAllLeHHs 3JIeKTPOHA BOKPYr COGCTBEHHOH OCH — OT HamnpasJ/leHHs CIH-
Ha. OQHAKoO [/ BO3HHKHOBEHHs BbIPAXKEHHOr0 MAarHeTH3Ma BellleCTBa
CIIHHBI 3JIEKTDOHOB €l'0 aTOMOB [OJKHBI ObITh HampasjeHbl B OAHY H TY
e CTOPOHY, HHaye MArHHTHble MOMEHTHl 3JeKTPOHOB GynyT B3aHMHO
KOMIIEHCHDOBATbCS! H aTOM B 1eJOM OyaeT MariuTHO HeArpaJsbHBIM.
U Hajgo 3aMeTuTthb, 4TO GOJBUIHHCTBO 3/1eKTPOHOB B aTOMax HMeloT B3a-
HMHO CKOMIIEHCHPOBAHHble CIMHBI M JIMLIb OYeHb HebOJblIOE YHCIO 3JIeK-
TPOHOB HMEIOT HEKOMIEHCHPOBAHHbIE CITHHBI.

— MHe Kaxercsi, HaJHyde 3J€KTPOHOB C HEKOMIEHCHPOBAHHBIMH
CNHHAMH M OTJHYaeT (eppOMarHHTHble BelleCTBa (BellecTBa C SIPKO
BbIPaXKeHHbBIMH MarHHTHbIMH CBOMCTBAaMH) OT QHAMarHMTHBIX BelUeCTB?—
crpocus IlaBes.

$ mokauaJ roJioBo#.

— Her, neno cnoxsee. Beap 3/1eKTPOHAMH ¢ HEKOMIEHCHPOBAHHBI-
MH CIHHaMH 06JIaflaloT He TOJbKO (eppOMarHeTHKH — jKeJje30, HHKelb,
Ko6aNbT M TafloJIMHUi, HO ¥ MapraHell, XpOM, BaHAaJHii W MHOTHe ApY-
rue 3sjeMeHTHl. s BO3HMKHOBeHHsI (peppOMarHeTH3Ma HeoGXoAHMO He
TOJBKO HaJHyHe B aTOMax BellleCTBa 3JeKTPOHOB ¢ HeKOMIeHCHPOBaH-
HBIMH CIHHAMH, HO [VIaBHHIM 06pa3oM oco6oe B3aHMOJelCTBHe 3JIEKTPO-
HOB C TaKHMH CHHHAMH MeXAy coO6OH, MpHYeM 3TO B3aHMOAEHCTBHE
NposiB/IsieTCsl B BHAE IMepeXofa 3JEeKTPOHOB C HeKOMIeHCHPOBaHHBIMH
CIMHAMH M3 OJHHX aTOMOB B apyrHe. TakHe Mepexonbl NpHBOAAT K TO-
MY, 4TO 3/IeKTPOHbl C HEKOMMEHCHPOBAHHBIMH CNMHHAMH KaK Obl <KOJI-
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nekTuBH3UPYOrcsi». OHH yXKe HC NPHHAAMCKAT KAaKHM-TO oNpelneseHHBIM
aToMaM B KpHCTaJJIMYeCKOH pellleTKe BeullecrBa. bJuarogaps aromy
B HEKOTOPBIX. 06JacTAX KPHCTANJIMUYECKOH pelleTKH CNHHbI 1eJof rpym-
nbl 3JeKTPOHOB OKa3blBAalOTC HaNpaB/eHHbLIMH OIUHAKOBO M Takas 06-
Jacthb, Ha3biBaeMas HNOMEHOM, HaMarHWyuMBaeTcss Kak Obl CaMONPOH3-
BoabHO. BoT Takoe caMdmpou3Bo/ibHOe HaMarHHYHBaHHe OTIeJbHBIX 00-

JacTeil BelleCTBa M XapaKTepHo MJas ¢deppoMmarHeruaMa. 1o u onpee-
JIfieT UX IPKO Bbipa)KeHHble MarHHTHLIEe CBOHCTBA.

— Ila, 310 He Tak nIpoCTo, KaK § BHayaje JyMaJ, — COTJIacHJCS
10HOLUA,

— M 3amersTe, Maxe cefiuac s pacckasan o npHpole (eppomarHe-
TII3M3 OYeHb YMPOLIEHHO, OCOGEHHO O TOM, YTO Kacaercsi MOSIBIeHHS B
BellecTBe 3/eKTPOHOB ¢ HEKOMNEHCHPOBAHHBIMM CIMHAMU W NPHYHH 06-
MeHa TAKHMH 3JeKTPOHaMH MexAy atoMamHu. Ho naMm Her Heo6xomumo-
CTH BHHKaTb B 3TH OYeHb CJIOKHble JeTanu atoMHoi ¢usuku. S nymaro,
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Temepn CJEAYET MOFOBOPHTL O MoBefielind (eppoMarHUTHOro BeulecTBA
B MarHuTHOM noJe. MMeHHo 3To Gyaer Ham HeoGXOAHMO, KoOrjaa Mbl
HauHeM pasroBop O NpHHUHNe AeHCTBHS MarHHTHBIX YCHJHTeJeH.

—UYro Xk, corsaced. 3HaeTe, aToMHasi (bH3HKa MHe BCerja Kaxercs
TaKOH yBJeKaTeJbHOH M TAHHCTBEHHOH, YTO s TrOTOB pasroBapHBaTh
0 Helt cKOJIbKO yroaHo. )Kasb, yX OyeHb OHa ClOXKHal

— Jla, oHa Ttpebyer Xopolleil NOATOTOBKH, 0COGeHHO B 06aacTH
MmaTeMaTHkH. KcraTh, Ham Toxe He OGofiTHCh (e3 MaTeMaTHKH.

IMapen HacTopoxkuics. BeposiTHO, oH BCMOMHHJ O TOJCTHIX KHHrax,
HaYHHeHHBIX (OpMyJaaMH.

— VYcnokofitech, Mbl o6oitnemcss 6e3 HHTErpajibHOr0 HMCYH2JIEHHs!
Tak kKak xe Bener ce6sl (eppoMarHeTHK, HalpHMep CepAeYHHK OOBIKHO-
BeHHOro TpaHchopMaTopa, MOMeILEHHbIH B ManHUTHOE moJe?

— OH HaMarHHYHBaeTcs.

— TlpaBuibno. [laBaiiTe mpocjefuM, Kak GydeT MPOHCXOAHTb 3TO
HaMarHHuMBaHMe, eCJH MarHHTHoe noje u3MeHsietcs. [Ipu BHecenuu cep-
[IeYHHKAa B MarHHTHOE MoJje B CepleyHHKe MOSIBUTCS MArHHUTHBIA MOTOK.
Bbl mOMHHTE, YTO MAarHUTHBI MOTOK TMPHHATO 'W306pa)kaTh MarHHT-
HbIMH CHJIOBBIMH JIHHHSIMH, YHCJO0 KOTOPbIX XapakTepH3yeT BeJHUHHY
notoka. Uucio Ke MarHHTHBIX CHJIOBBIX JIHHHI, MpHXoAslleecss Ha eaH-
HHILY MJIOILAJAH MOMePeyHoro ceuyeHHsl cepieyHHKa, HOCHT Ha3BaHHe Mar-
HHUTHOH MHAyKUMH B. TIpMNOMHHJIN 3TH OCHOBHble XapaKTePHCTHKH Mar-
HHTHBIX SIBJEHHH?

IMaBen cocpea0TOYEHHO KHBHY.IL

— IpennonoxuM Jajee, YTO HaNpPsSKEHHOCTb MArHHTHOrO MOJs
(oHa o6o3HaueHa uepe3 H), B KOTOpoe MBI MOMECTHJIM CEPAEYHHK, H3Me-
Hsiercsl. Korga HanpsKeHHOCTb MAarHHTHOTO MNoJisi paBHa HyJ0, T. e.
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MoJsi HeT, MarHHTHAas HHAYKLUHMS CepleyHHKa TOXe paBHa HyJo. HauHem
yBeJHYHBATh HaNpSAKEHHOCTb [0Js (CM. pHC. Ha CTp. 12). MarHuTHas HH-
OyKUHMsl CepieyHHKa Tak:Ke YBeJHUHTCH, [pHYeM BHauale MeILJeHHO,
3aTeM MOYTH CKauykKoM H jaJjlee onsiTh GyneT CjleloBaTh 3a YBeJHYeHHEM
HanpsiKeHHOCTH MAarHMUTHOro M0Js, OuYeHb MaJjo mosbiasice. Hakownen
TNPH HEKOTOPOM 3HAaYeHHH HATpPSXKEHHOCTH MarHHTHoro moas H, oHa

JOCTHFHET MaKOMMyMa M TMO4TH nepecTaHeT BO3pacTaTbh, HeCMOTpPsi HaA
jajibHefilllee yBeJHYeHHe HaNpsiXKeHHOCTH MarHuTHoro moas. Takas Mak-
CHMaNbLHO BO3MOXKHAs BeJHYHHA MAarHHTHOH HHAYKUHMH CepAeuHHKa B,
Ha3blBaeTCs HHAYKUHeH HachilleHHsi cepieuHHka. OHa XxapaKrepu3yeT
ero NoJIHyl0 HaMarHHueHHOCTb (HachilieHne). CepaeuHHK GoJblie He MO-
KeT NPHHATb MAarHHTHOH 3HEPrHM H He pearHpyer Ha JaJibHelillee yBe-
JIHUEHHe BHeELIHero MarHHTHOro fMmoJs.

Tenepb ciaenuTe BHHMaTelbHO — HauHHaercsa camoe riaBHoe! Hau-
HeM YMeHbIlaTb HamNpsAXKEeHHOCTb MAarHHTHOro moss. MarHuTHas HHIYK-
LIHS CcepJeyHHKAa TaKxKe HauyHeT yMeHblIAaTbCcd, HO H3MEHATbCA OHa
6yxeT He TaK, KaK [0 3TOro Bo3pacTrajta. Bblpaxasich sI3bIKOM TeXHH-
KH, M3MeHenHe (yMeHblueHHe) MATHHUTHOH WHAYKUMM cepieuHHKa Gyner
NPOHCXOJHTL MO HOBO# KpPHBOi, OTJIHYHOH OT KPHBOH MEPBOHAYAJIBbHOrO
HaMarHHYHBaHHs. DTO sBJeHHe HOCHT Ha3BaHHe MAarHMTHOro THCTepe-
3Hca.

— YeM oHO BHI3BaHO?
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— HamarHnueHtioctbio cepaeuynnka. CepJleyHHK Kak Obl aKKyMy-
JUpOBaJ MarHHTHylo sSHepruio. HanpsiKeHHOCTh BHeNIHero MarHHTHOTO
noJs MOMET ynacTb [0 HyJfl, a CepJeyHHK BCe JKe OCTaHeTCs HaMarHu-
YeHHBHIM, Gyger o6najaTh MarHHTHON uHAyKuuel B, kKortopas B 3TOM
clyyae Tak M OyleT Ha3biBaTbCA: OCTaTOYHas MarHHTHAass WHAYKIHS
cepieyHuka. UTOOB YHHUTOXKHTL 3Ty OCTaTOUHYIO HaMarHH4eHHOCTh Cep-
IeYHHKAa — MOJHOCTbIO  pas-
MarHHTHTh  CepleYHHK, ero
Hajg0 [MOMECTHTb B MarHuT-
Hoe IoJjie o6paTHOro Hamnpas-
JieHHs c HanpsikeHHo-
crbio — H.. Takas BeJHuYHHA
Hamnpsi)KeHHOCTH pa3MariHyi-
BalOlEro MoJsi HOCHT Ha3Ba-
HHe KO3DLUHUTHBHOH CHJBI.

— A ecnn npomosixaTh
YBEJIHYHBATDL HaMPSIKEHHOCTh
Mar{uTHoro mnoas B o6Gpar-
HOM HalpaBJeHHH?

— Toraa npu HexoTo-
poit  HAMpPSAXKEHHOCTH MnoJf
—H,, uHcieHHO paBHO# Ha-
npsxkeHHoctn H,, cepaeunuk
JIOCTHTHET CTajAHH Hachlule-
HHS C MarHHTHOH  HHOYK-
uueit — B,, uHCIeHHO paBHOM
Bs. Ho ecau Tenepn BHOBb H3-
MEHATh HaMpsKEeHHOCTb M0JIst
oT —H, K Hymo, TO H3MeHeHHe MarHHTHOH MHIYKUMH ceplleyHHKa Gyler
NPOHCXOAMTh ONATH MO HOBOH KpuBOH. [lpu Hy/NeBOH HAaNpsIKEHHOCTH
BHELIHEI'0 MAarHUTHOTO mMoJa CcepledHHK Oymer o6aamaTh HHAYKuHel
—B;, ocTaTouHON HaMarHHYEHHOCTH, YHHYTOXHTb KOTOPYIO MOXHO MpH
MOMOWH BHeWIHer0 MAarHHTHOTO MoJs C HampsikeHHoctbio H..

— IlonnMar, — 0CTaHOBHJ MeHsi 1OHOLIA, — €CH MPOAOJTKATH YBC-
JHYHBATh HanpsiKeHHOCTh' Gojee M., TO WHAYKUMs cepledyHHKa BO3pa-
CTeT 1O 3HA4yeHHs HHAYKUHH HacbluleHHs B, a kpHBasi H3MeHeHHs HH-
JNYKUHH cepleyHHKa 3aMKHeTCs.

— O6pazoBaB mneTyi0, Ha3biBaeMyio MeTJeil rucTepe3nca, — Moacka-
3ar 1.

— Hy, a 3auem Ham Bce 3T10?

Bonpoc noruunbiit! [lopa 6bLIO NMepexXoaHTs K MarHHTHBIM YCHJIH-
TeNsIM.

3TO )XE COBCEM INPOCTO!

— Hamoraem Ha cepieuHHK TpaHcopMaTopa, KOTOPHIHi MBI HCIIBI-
ThIBaJH, aBe o6MOTKH. Ha cpeanmii crepxeHp (kepH cepaeyHHka) mo-
MecTHM OOMOTKY @y H Ha3oBeM ee o6MOTKofi ynpaBiaenus. Ona Gyner
NPHCOElHHEHa K HCTOYHHKY T[IOCTOSIHHOTO TOKa C HaMNpsKEHHEM Uy
(cTp. 14).

Ha kpailinne cTepxHH cepJeyHHKa HaMoTaeM OGMOTKY @Wp W COefmH-
HHM ee uepe3 COMPOTHBJAEHHe Harpy3kn Ry C HCTOYHHKOM NepeMeHHOro
ToKa. ATy OGMOTKY Ha3oBeM paboueif, a uenb, B KOTOPYI0 OHa BKJIO-
yeHa, paboueil Lemnbio.
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Yro6sl onpefesnth TOK B paboueil uenH, Hago HanpsikeHHe padoueii
HenHu up pa3fesHTb Ha CONPOTHBJIEHHE 3TOH XKe LENH:

up
z

i= .

— A noueMy BH COTpPOTHBJEHHe 0G03HauaeTe 4epe3 2, a He yepes
R, kak O6BIYHO MPHHATO? — TYT Ke MOAMETHJ MOH coGeceaHHK.

-

— TloTtoMmy, uto uepe3 2 0603HauaeTCs MOMHOE COMPOTHBJEHHE LEMH,
a yepe3 R TONBLKO aKTHBHOe COMPOTHBJEHHe, KOTOpoe B Halllem CJlyuae
COCTaBJfieT JHUIL YacTb MOJHOTO COMPOTHBJEHHS pa6odeil LenH.

— 31 4TO-TO He oyeHb MOHHMalO, — MPH3HAJCS OH.

— IlosHoe conmpoTHBJeHHe paGoueill LeNH COCTOHT H3 aKTHBHOTO
CONMPOTHBJIEHHs] 3TOH LeNMH M HHAYKTHBHOTO CONMpPOTHBJeHHs. AKTHBHOe
CONPOTHBJIEHHE COCTOHT H3 COMPOTHBJEHHS NPOBOJOB OGMOTKH, COeIH-
HSIIOLLHX MPOBOJOB H COMPOTHBJCHHS Harpy3kdH. MHAyKTHBHOe Xe compo-
THBJeHUe BO3HHKaeT B OOMOTKe B pe3y/bTaTe MPOTEeKaHHSA Mo Hel nepe-
MeHHOr0 TOKa M HalHuHs (eppOMarHHTHoro ceppaeunka. ITosromy moa-
Hoe COnpoTHBJeHHe pabouel liend paBHO:

2=V R ¥ (L),

rie R — akTHBHOe (OMHYECKOS) CONPOTHBIEHHE LElH;
®L — HHOYKTHBHOE COMPOTHBIEHHE LelH;
= 2rnf — yrjoBast 4acToTa AJs MePSMEHHOTO TOKa C 4acToTod f.

— B rakom caywae L —3To MHAYKTHBHOCTh paGoueil 06MOTKH?

— Jla, HHIYKTHBHOCTb, H BOT O Heii-TO TNpHAeTCS MOTOBOPHUTH MO-
ApoGHee. [leno B TOM, YTO HHJAYKTHBHOCTb pabGoueili 06MOTKH — He MO-
cTosiHHas BeaHyuHa. OHa 3aBHCHT OT CTeleHH HaMarHMYeHHOCTH cep-
HeYHHKa JApOCCeNSss — OT BeJHYHHBI MarHHTHOH MPOHHLAEMOCTH cepaeu-
HHKa p=B/H.
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— UTto Takoe MarHWTHas NPOHHUAEMOCTb?

— Ceituac 006bsicHIO. DTO MarliuTHast XapaKkTepHCTHka CPedbl, B KO-
TOpoi aedcTByeT MarHuTHoe MoJe. Ecan Gbl BMecTo cepileHHKa B Ka-
Tywkax Obll BO31yX, MarHuTHas NpPOHHLAeMOCTh KOTOPOro paBHa elH-
HHIE H He 3aBHCHT OT BEJHUYHHBI HAaNPFMKCHHOCTH MarHHTHOro MoJs Ka-
TylleK, TO HHAYKTHBHOCTb paGoueii wend Oblja Gbl HeH3MeHHOH B MpO-

g B

l,’
Q /f

uecce paGorbl. Ho MarHHTHas npoHHuaeMoctb (eppoMariuTHoro cep-
leyHuKa 6oJblue eIHHHUBl H CaMOe TJaBHOE — OHa CHJbHO 3aBHCHT OT
HanpsKeHHOCTH MAarHUTHOTO MOJS.

— Yem Gosbllle HaMps)KEHHOCTb, TeM G6oJblle MarHHTHas NPOHH-
11aeMOCTb, — MOJCKa3a/1 MHe I0HOILA.

— Her, xapakTep ee 3aBHCHMOCTH OT HampsXKeHHOCTH mnoJjs Gojee
cnoxeH! Bbl MOMHHTe, KaK HIeT KpHBas MarHHTHON WHAYKLHH cepley-
HHKa B 3aBHCHMOCTH OT HaNpsXeHHOCTH MoJs?

— Bot Tak, —HapHcoBas oH (crp. 15).

—loBopst Mo mnpaBje, B HAapHCOBA/lH ee HECKOJLbKO YIPOLUEHHO,
HO TaK Ha)ke OJHKe K HCTHHe LJS TeX MArHHTHBIX CepAEYHHKOB, KO-
TOpble MPHMEHSIOTCS B MAarHHTHHX YycHaHTeasX. Tak BOT, MarnuTHas
NPOHHLAEMOCTb (beppoMarHHTHOro cepieYHHKa NPH HEKOTOPOH, HO 3a-
MeTbTe — MaJIoH HaNpsKeHHOCTH NoJs MakcHMasbHa. [lpu nanbHefiluem
YBeJHUeHHH HAMpSIKEHHOCTH M0Jsi MArHHTHAas MPOHHUAEMOCTb cepaed-
HHKa Pe3KO yMeHbIUaeTCsd M B JAajbHeflleM oCTaeTcsl MOYTH HeH3MeHHOH.
Bot 3T0 06CTOATENBCTBO: 3HAUHTeNbHAsT BeJHYHHA MAarHUTHOH MPOHHIae-
MOCTH NpH MaJoil HampsXKeHHOCTH MAarHHTHOTO MOJs H pe3Koe yMeHb-
IIeHHe ee MPH YBeJHYEHHH HANpSKEHHOCTH MOJs — OCHOBa paboThl
MarHMTHOrO YCHJHTeJs.

— He nouumalo, — HaxXMypHJICS OH.

15



— A Bbl BCIOMHHTE, YTO HHAYKTHBHOCTb H, C/el0OBaTeJbHO, noJjHoe
conpoTHBJeHHe paGouyefi IenmH, a 3HAYHT, H TOK B HeH 3aBHCAT OT BeJH-
YHHBl MarHHTHOH MPOHHIIaeMOCTH cepjleyHuKa. Beanka MariuTtHas npo-
HHILaeMOCTb CepJeYHHKa — BEJMKH H WHAYKTHBHOCTL paGoueil uemu H ee
HHIYKTHBHOE M IOJHOe COMpPOTHBJIEHHSl. A ecJu BeJHKo MOJHOe CONpo-
THBJIeHHe, TO TOK B pa6oueil uenu Maja. Ecad Ke MarHuTHas NpOHH-

| AT

1laeMOCTh CepJleYHHKa MaJja, To Bce Hao6opoT, TOK B paboueil uend 3Ha-
YHTeNEeH.

Ho MarHMTHas npoHHIaeMOCTb cepieYyHHKa B CBOI0 OYepeib 3aBH-
CHT OT HaNpsXKeHHOCTH MarHHTHOTO MOJA...

— INonuMaio! M3MeHsdss Hanps>KeHHOCTb MArHUTHOTO [M0Jsl, MOXHO
H3MeHsTh, a ellle Jydllle CKa3aTb — YMPaBJATb TOKOM B paGouei uemu!—
He yaepxancs IlaBes, Ho TYT e ocekcs: — A KaK Ke YNpaBisATh, Ha-
NpSAXKEHHOCTHIO MOJIA?

— Bul 3a6bu1n, uTo Ha CcpelHeM cTepXKHe cepAeuHHKa HaMOTaHa
crennajpHas o6MOTKa ynpaBieHHs, — MOACKa3an . — Ona-to u npen-
HasHayeHa JJA YNpaBJeHHs HaNpsXKeHHoCThio noad. Jlocratoudo yse-
JHYHTb TOK B 3TOH OGMOTKe, KaK YBEJHYATCH HAMpPSXKEHHOCThL MAarHuT-
HOro moJsf, CoO3JaBaeMoro 3TOH OOGMOTKOH, a CJeJ0BaTebHO —
yMeH;:lllHTCﬁ MarHHTHasi MNpPOHHIIAeMOCTb Ceple4yHHKa. A HaAM 3To H
Hajo
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— [lla, na, —0HOIIA 0 Y4eM-TO HaNpsKeHHo ayMai. — MHHYTKY, 4,
KaXkeTcsl, Bce IMOHsJ. 3HayuT, TaK' KOTAA TOK B YNpaBAsiouled LemH
MaJj, HampsXeHHOCTb NOJs TakXKe MaJa, a MarHMTHasi NpPOHHILAeMOCTh
cepJleyHHKa BeauKa (Touka a Ha pucyHKe ua crp. 15). ITostomy TOK
B paGoueil uenu HeBelHK. HO gocTaTouHo yBeNMYHTb TOK B yNpasJsio-
el memH, KaK MarPHMTHAs NPOHHUAEMOCTb CepAeyHHKa DE3Ko H3MEHHUT-
csl, a TOK B paboyeil menu Takxke pe3ko yBeanuutcs. IlpaBunbpHo?

51 moatBepauIL.

— Tak Beab 3T0 e coBCeM NpPOCTO! — NO-MaNbUHMINECKH BOCKJHK-
HYJI OH.

O CEPOEYHHUKE

§l He cTan oxsaxjgarth 3HTy3Ha3M Moero caymatens. [lycTe cud-
Taer, YTO BCe OyeHb NpocTo. [locMOTpIO, KAaKHM eMy MOKa)ercs Aafib-
Heiflnee!

— Kak BH noMHHTe, —Haual s, — Mbl TOBODHJIH 0 CepieyHHKe
06bIYHOrO TpaHcopMaTOpa, KakHe MPHMEHSIOTCH, HalnpHMep, AJs 3JeK-
TPONMHTaHHs pagHONpHeMHHKOB. Tak BOT, HaBaiiTe moJipoGHee paccMoOT-
PHM MAarHHTHHIE CBOMCTBA CEPAEYHHKOB C TOYKH 3DEHHs MpPHMeHeHHs
HX B MarHUTHBIX YCHJHTeEJsiX.

Mbl yXe M0roBOPHIHCH C BaMH O TaKHX OCHOBHBIX BelHYHHAX, KaK
HanpsiKeHHOCTb MarHHTHOrO nojs H, MarHUTHas HHAYKLHA CepleyHHKa

B n marHuTHas NMpOHHIaeMOCTb MaTepHasaa cepieuHuka. U. Kak xe atH
BeJIHYHHBI BJIHAIOT Ha pa6OTy MarHHTHOrO YCHJHTENSA?

$I He oXuAaJa oTBeTa HA CBOH BOMPOC H MO3ITOMY MpPOROJKAJ:

— Hauynem c MarHuTHOH MNPOHHIIAEMOCTH H ee 3aBHCHMOCTH OT Ha-
npsixKeHHOCTH MarautHoro mnoas. Hamo cpasy ckasarb, uro B CJIaGHX
MarHHTHBIX MOJsAX (NPH MaJjoil HanpsKeHHOCTH) MarHuTHas MpOHHMIIae-
MOCTb IOJKHAa ObiTh KaK MOMXHO Goab'liedl (cM. pHcyHok Ha crp. 18).

— A uro 3t0 paer?

— Ouenb MHoroe! Tlpu Gosbluoi MarHHTHOH NMPOHHL@eMOCTH B CJa-
6LiX noJasix TOK B paboueil 06MOTKe GyleT He3HAuHTe/JbHbIM NpH OTCYT-

2 A. T. Co6onesckufi. 17



CTBMM ToKa B ynpasisiomell uend. ['oBops a3bIKOM 31€KTPUKOB H DA-
JNMOTEXHHKOB, 3TO 3HaUHT, YTO NPH OTCYTCTBHHM CHTHaja B LeNMH ynpas-
JeHHsT TOK B BBIXOAHOH lenH OyaeT oyeHb MajbhiM M0 CPaBHEHHIO
C MaKCHMaJIbHO BO3MOXHBIM.

Hanee, XeaaTtelbHo, 4YTOGHl C MOBBIIEHHEM HaMpPSXKEHHOCTH MNOJSs
MarHHTHast NMPOHHIIAEMOCTb YMeHbIllalaCh Kak MOXKHO HHTeHCHBHee, T.e.

B

yTO6bl HaKJIOH KDWBOH H3MeHeHHS MarHHTHOH NpOHHILAEMOCTH MeXuay
ToykaMH a U 6 (cM. cmp. 156) Gbl1 KaK MOXHO Kpyue.

— DTO Mo3BOJHT MPH He3HaUHTEJbHOM H3MeHeHHH TOKA yNpaBJieHHs
noJyuHTh GOJbIce H3MeHeHHe TOKa B paboueii menu?

— Ia, 5T0 macT BO3MOXKHOCTb MPH MOMOLIH He3HAUHTETLHOTO TOKa
ynpaBaaTh GosibliMM TOKOM B paGouedt unenu. Hy, u eme oano mnoxe-
JNaHHe: B GOJBIIHX MarHHTHBIX MOJISX BeJHYHHA MAarHMTHON TNpOHHIlae-
MOCTH Jo/KHA GBITh Kak MOXHO MeHbweil. IToHsTHO nouemy?

—UYro6nt TOK B pabouelt menu GbI Kak MOXHo Oojbiue, — OTBE-
THJ OH H CHPOCHI: — A KaK ¢ MarHHTHOH HHAyKUHell CepAeYHHKa?

— OT ee BeJHYHHBI 3aBHCHT MOLIHOCTb YyCHJHTels. Ecan ycHauTeldb
paccyHTaH Ha GOJbLIYID MOLIHOCTb, TO MAarHHTHas HHAYKIHS Hachille-
HHS TaKXe A0JHA GObiTh 3HauHTeJbHOH. YeM oHa GoJblle, TeM MeHb-
me MoXeT GbiTh IJIOLaJb MOMEPeYHoro CceyeHHsl CepAeyHHWKa, a 3HAuHT,
ero pa3Mepsl U Bec. OnHako coBceM He Ge3pasiMuHO, B KakKHX Mo Ha-
NpaXeHHOCTH [MOJAX HHAYKIUs CepleYHHKa JOCTHrHeT HachillleHus!
XKenarenbHo, uToGhl HaCHIlEHHe HACTYNalo B KaK MOXKHO MEHbIUHX TI0
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HanpsiXKeHHOCTH MOJgX, TaK KAK 3TO MO3BOJIHT MPH MajoM Toke ynpas-
JIeHHs1 JOCTHraTb MaKCHMaJbHOro TokKa B paboueil ieny.

— U 310 Bce TpeGoBaHHS K HHIYKUHH?

— Her, ecTb emie o0fHO BaxHOe YCJOBHE: KODUHTUBHAs CHIa H
HHAYKUUS OCTATOYHOrO HAMATHHYHBAHHA HNOJMKHBI GBITb KaK MOXHO
MeHblLIe.

— IToyemy?

— A BHI He JOTafbiBaeTech?

Ou 3anymancs. §I peluns noMoub.

— IlpennonoxHuTe, 4To KOSPUUTHBHAas cHaa paBHa Hymw. YUro 3To
3HAYuT?

— OTo 3HAYHT, YTO MaTepHal cepjleyHHKa Mocle NMpekpalleHHus Ael-
CTBHSI MarHMUTHOTO MOJISt MOJHOCTbIO Pa3MarHUTHTCH.

— CrenoBarebHO, OH JIeTKO MOXeT ObiTh MepeMarHuueH, a 3HauyHT
Gyner xopomo paGoTaTb B MePeMeHHBIX MOJfAX, T. e. Ha NePeMeHHOM
Toke. Ho caMoe riaBHoe, Manasi KOIPUMTHBHAs CHJIa O3Hauaer GoJb-
o€ CXKaTHe MeT/IH THCTepe3Hca: MoJyueHHe HAacCHIleHHsi CcepJeyHHKa
B MaJjbiX M0 HampsiXKeHHOCTH MOJSAX H pe3Koe H3MeHeHHe MAarHHTHOH
MPOHHIIAEMOCTH TPH H3MeHeHHH HampsKeHHOCTH MOJs.

— Kak pa3 To, uTo Ham HYXHO! — 3aKOHUHJ OH MOIO MBICJb.

— Hmenno! — noateepaun s. — ITostoMy MartepHaib AJis Cepaey-
HHKOB MAarHHTHBIX YCHJHTeJeH 4acTo XapaKTepH3yIOT C MOMOUIbIO TakK

HasbiBaeMoH pacyeTHOH KpuBoH HaMarHuuMBanHA. OHa npencTasiseT
co60ii CpefiHIOIO JIHHHIO MeXAYy ABYMs IMpelleJbHBIMH BETBSAMH [eTJIH
rucTepeanca. Mexay npouuM, BHl €e OJHAXIB PHCOBaJH, NMOMHHTE?
(cM. ctp. 15)? [llpaBma, 3TO BHUWIO y Bac CiAy4aiHO, Bol HAPHCOBAJIH
ee BMeCTO KpMBOﬁ HaMarHH4YHBAaHHs, HO TaK KAaK B KOHI€é KOHUOB HaM
Halo O Heil TOBOPHTb, TO A Bac Torga He MOMpPaBHJI. Tak BOT, AJs cep-
JAEeYHHKOB MAarHHTHBIX YCHJHTesNefl 3Ta KpHBas B HAeaJbHOM Clyyae
RonxHa GeITh mpsaMoyrosbHoit (crp. 19). Ho 3to B npenene, a B neii-
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CTBUTEIBHOCTH OHa GoJbilie MOXOAUT Ha Ty, KOTOpas NOKasaHa MyqK-
THPOM Ha 3TOM e pHcyHKe. OflHako ueM 6oJbllle cxkaTa MeTas THCTe-
pe3Hnca, T. €. yeM MCHblle KOSDUHTHBHAs OHJIa, TeM Jydulle.

— INoayyaercsi, 4To ganeko He BCAKHH MaTePHaJ] MOXHO HCMOJb3O-
BaTh JJIsi CepPleYHHKa.

— Koneuno! OT cBoficTB MarHHTHOTO MaTepHalla Ceple4YHHKa OueHb
CHJIbHO 3aBHCHT pabGora ycuauTenas. KcraTH, yX eclH Mpl 3arOBOPHIH

) MA HTHU-MQI’KHE umepuﬂﬂb\

06 3TOM, TO Hafo KJaccHQHUHPOBATH MarHHTHble MaTepHaJibl, 0TOOpaTh
M3 HHX Te, KOTOphle MPHTOAHB HJaA paboTEl B KayecTBe CepieYHHKOB
MarHUTHHIX yCHJIHTeJefl.

Bce MarHuTHbHle MarepHashi MOXHO pasjelHTb Ha [JBe TPYMNNHL:
MariHTHO-TBEpAble M MAarHHTHO-MArKHe. MarHHTHO-TBepAble MaTepHaJbl
o6.1agaloT GoJbllo# KOIPUHTHBHON cHJol. ByAyun omHaxAb HaMariu-
YeHBl, OHH XOPOILUO COXpaHsAlOT 3To cocrosHue. [Ipoute rosops, MarHur-
HO-TBepAble MaTepHasibl — 3TO MOCTOsIHHBIE MarHuThl. [lymaio, Bel camu
noraasiBaetech, YTo AJis paGOTEH B MarHHTHHIX YCHJHTENAX OHH COBep-
IIEHHO He TPHTOAHBL. .

TloatoMy o6paTuMcsi K MarHHTHO-MArKHM. OHH XapakTepH3YIOiCs
HeGOJbINOH KOSPDUMTHBHOH CHJIOR M, KakK NpPaBHJO, 3HAuHTeJbHOH Mar-
HHTHOH NMPOHHIaeMOCTBIO.

— Takne MarepHaJibl HaM NOAXOAAT!

—K HHM oTHoCATCHA: JHCTOBHIE 3JIEKTPOTEXHHYECKHe CTajH, H3
KOTODBIX H3rOTOBJIAIOT CEpAEYHHKH Da3/HYHBIX 3JEKTPHYECKHX MallHH
u ycrpoiicts. HanpuMep, niacTHHB cepieyHHKa TpaHcdopMaropa, o Ko-
TOPOM MBI JO CHX MOpP TFOBOPHJIH, H3TOTOBJIEHBI M3 3JSKTPOTEXHHUYECKOH
craau. Takue CTajqH Ha3bIBAlOT KPEMHHCTBIMH, NMOTOMY YTO OHH COCTOAT
u3 cniaBa xkene3a ¢ 0,5—59% kpeMuusa. Onn o6nagailoT GoJblIOA HHAYK-
IMel HacbllleHHs M MO03TOMY OCOGEHHO MOAXOAAT [Jisi NMpPHUMEHeHHs B
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ManNHUTHBIX YCHJIHTENsiX OOJILIION MOUIHOCTH, BO BCAKOM Clyyae GoJee
5—10 sr. : ’

MeHblueii MHAYKUHEH NacCbleHHs, HO 3aTo 3HauHTeJabHO GoJbluei
MarHMTHOH NPOHHIAeMOCTbl0 06J1IafaloT TaK Ha3biBaeMble NepMaJsliion—
XeJle30-HHuKeJIeBble CIJIaBBl, 4acTO WMelOIlHe NpHMeCH MoJubIeHa, Xpo-
Ma, MelH, Mapraiia M ApYrux MeTa/uos. Jlydmme Mapku mepMaJsios
MMEIOT Haya/JbHYyl0 MarHuTHyl0 npoHxuaeMmocts B 100 pa3 GoJbuiyio,

9eM 3JIEKTPOTEXHHUYECKHE CTaJIH. Ho camoe rjiaBHoe, y nepMaJjoeB INeT-
Jid DPHCTepe3HCa OYE€Hb 6auska K l'lpilMOyl‘OJlLHOﬁ H cXaTa, T. e. IOYTH
HAeaJibHa C TOYKH 3pEHHsA pa6oru B MAarHHUTHHX YCHJHUTENAX.

OpnHako y NepMajlloeB eCTb H HENOCTaTKH H, BO3MOXHO, He Me-
Hee KPyNHble, 4eM HX ROCTOMHCTBa. IIpeXie Bcero OHH OYeHb YyBCTBH-
TeMbHH K ynapaM, AaBJeHHIO, TPACKe, CIOBOM—K MeXaHHUECKHM Ha-
rpy3kaM. BoT npumep: eciH HaMoTaTh OGMOTKY HeNOCPeACTBEHHO Ha
CepaeyHHKe H3 MOJIHOJEHOBOrO NepMaJulosi, TO BO3HHKIIHe B mpolecce
HaMOTKH MeXaHHYeCKHe HaTpsXKeHHsi B CepleyHuKe YMeHbIIAT €ro .Mar-
HHUTHYIO TIPOHHLLAeMOCTb B HecKoJbko pa3. [ToatoMy mepMasioeBbie cep-
JEeYHHKH NMOMeIaloT B ClelHajbHble KapKachl AJs 3allMThl OT MeXaHH-
4eCKHX Harpy3oK, HX He PeKOMeHAyeTcsl YAapsiTh; CHJIBHO CTATHBATh
GonTaMH ¥ JHIMHHA pa3 pa36uparth. IlepMasiioi — 3TO Kampu3HbIL Ma-
TepHas!

VY 3/eKTpOTeXHHYECKHX CTajedi W NMepMaJslioes mpu pabGoTe Ha ne-
PEMeHHOM TOKe [OBOJIBHO CHJIBHO CKa3bIBA€TCs MOBePXHOCTHBIA 3(dexr.
OH 3ak/iouaeTCss B BHITeCHeHHH MarHMTHOrO MOTOKa M3 TJyGHHBLI Marte-
pHana cepaeyHHKa Ha NOBEPXHOCTh. DTO MPHUBOAMT Kak O K yMeHblle-
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HHIO TUIOLIAfH CeyeHHs cepJeyHHKa H OJHOBpPEeMeHHO K YMeHbIleHHIo
takTHyeckoit (meHACTByIOLleH) MAarHMTHOH NPOHHILAEMOCTH, MpPHYEM 3TOT
s(pexT cxa3biBaeTCs TeM HHTeHCHBHee, yeM GoJibllle MarHHTHas NpPOHH-
1aeMocTb MaTepuaja. BopoTbcs C NOBEPXHOCTHBIM 3 (eKToM MOXKHO
nyTeM YyMeHbIIeHHs TOJIULHHBI [JIaCTHH cepleuHHKa. [is MarHUTHBIX
YCHJHTeJ el TNepMaJjjloeBble CePAEYHHKH 4YacTo H3rOTOBJAIOT, BepHee
HaMaThiBalOT, H3 OYEHb TOHKOH JIEHTHI.

Tak BoT, Ha yacTOTax B THICAYH KHJIOrepl MarHHMTHas npoOHHIae-
MOCTb NepMaJiiosi yMeHbLIaeTcs B AeCATb, a TO H GoJblle pa3 no cpas-

o\
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HEHHIO ¢ BesMyHHOA Ha uactote 50 2y. B TOo Xe BpeMsi y 3JeKTpoOTex-
HHYeCKHX CTaJjefl Ha Tex JKe YacTOTaX YMeHblleHHe MarHHTHOH TNpPOHH-
IIaeMOCTH COCTaBJjsieT TOJbKO '10—20%.

— Ja, nepMauiofi gefCTBHTENBHO KampH3HBIK! — coraacujicsi IOHO-
ma ¢ MOWMH HeJaBHHMH CJIOBaMH.

—UYro penars! OueHb TPYAHO NOJNYYHTH MaTepHasbl BO BCeX OTHO-
IEeHHAX HaeasbHble. He Hafo OTHOCHTbCH K MEPMauIOl0 npeHeGpexH-
teabHo. OH o6safaer oyeHb GOJBIIOH MAarHHTHOH NPOHHIAEMOCTbIO,
3T0 ero 60JbIIOe JOCTOMHCTBO, HO OH NPHMEHHM JIHMIIL B NOCTOSTHHBIX
MarHUTHBIX MOJsIX, B KpafiHeM cJlyyae —Ha NepeMeHHOM TOKe HH3KOH
4acToThl. UTo X, NPUXOAHTCS MHPHTBLCS.

. —Ho wMarHHTHBHle YCHJAMTENH NPHMEHSIOTCS M Ha Gojlee BBICOKHX
yacToTaX, Bbl CaMH roBopusH. M3 kakoro Xe MaTepHana cCepJAeYHHKH
TaKHX YCHJHTeNeH?

— CepaeuHHKH TaKHX yCHJIHTeJeH H3TOTOBJIAIOT M3 OKcHdepoB. Mx
ellle Ha3bBalOT (QeppPHTAMH.

— @epputhl! J1 ciablmajd, OHH NPHMEHSIOTCA B pafHOTEXHHKe.

— Ila, Bep 3TO MarHUTOLH3JEKTPHKH. .

— UTO 3HAYHT — MarHHTOAHIJIEKTPHKHU?

— 310 3HAYUT, YTO OHHM He 3JIEKTPOIPOBOAHH. Belb H 3JeKTpo-
TeXHHYeCKHe CTaJH, H NepMaJulofi SBJSIOTCH MNPOBOJHHKAMH 3JIEKTDH-
YeCcKOro Toka. A BH NMOMHHTE, YTO B NPOBOLHHKE, HAaXOAsfUleMcs B nepe-
MeHHOM MAarHHTHOM NoJie, HHIYKTHPYIOTCA 3JIeKTpHYecKue TOKH. Takue
®e TOKM MHIYKTHDYIOTCH M B MaTepHaje CepleuyHHKa, H Ha 3TO pacxo-
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AyeTcsl 3HauMTesNbHAsi YaCTb MATrHHTHOH 3HEPTHH, NPHUYEM COBepIUEHHO
6ecrniose3Ho. VIHBIMH c/l0BaMH, NOsiBJeHHe TOKOB B CepAeyHHKe (Tak Ha-
3bIBaeMbIX BHXPEBBIX TOKOB) PaBHOLEHHO MOTEPe YacTH MarHHTHOH 3Hep-
rud. OueBHIHO, YTO YeM BhHIlle YacTOTa, T. €. YEM yallle MPOMCXOOHT H3-
MeHeHHe MarHHTHOTO NOJsl, TeéM 3TH NoTepH 3HauHTeJbHee. Ha BBICOKHX
4acTOTax OHH BOOGUIe 3a6HPAIOT «JAbBHHYIO» JOJI0 3HEPTUH.

BopioTcst ¢ BHXPEeBBIMH TOKaMH MyTeM YBeJHUEHHsl 3J1€KTPHYECKOro
CONPOTHBJIGHHS MaTepHavia cepaeuHuka. [lis BTOro, HanpHMep,B 3JeK-
TPOTeXHHUeCKHe CTaJu BBOAAT KpeMHHHA. UeM Bbillle 3JeKTPHYeCKOe

COnpoTHBJEHHe MaTepHalla, TeM <«HeOXOTHee» MNOSIBJAIOTCA B HeM BHX-
peBhle TOKH, TeM MeHbllle NOTEPH MAarHUTHOH SHEPrHH.

Bor Takue cooGpax<eHHss H TIPHBEJH K CO3LaHUI0 MATHUTOMHMIJIEK-
TPHKOB. B HHX MarHHTHbHle MeTaJUIHYeCKHe 3epHAa M30JMPOBAHH ADYr OT
npyra OHaJeKTPHKOM. [To3TOMy BUXpeBhie TOKH MOTYT BO3HHKATh JIHLIL
B OYeHb HeGOJIbIIMX MO pa3Mepy 3epHax. Tem caMbiM TOKH 3TH Majbl
H MO3TOMY NOTEPH MarHHTHOM IHEPrMH B MAarHMUTOAM3/EKTPHKAX He3Ha-
9HTeNbHB JaXe Ha OYEHb BHICOKMX YacTOTaX.

— 3HauuT, ¢eppHTEHl —3TO KaK Gbl MarHHTHBIA NOPOLIOK, MepeMe-
IIaHHBIA C AH3JEKTPHKOM? )

— Her, ¢eppursi —ato apyroe. Ho Bu oueHb yaauno onpeienJiu
CTPYKTYPH MarHHTOAH3JIEKTPHKOB: HMEHHO MOPOIIOK M3 (eppomarHur-
HOro MarepHalja, NMepeMellaHHH ¢ pguajiekTpukoM., OHH Tak H HasH-
BalOTCA — NOPOUIKOBble MAarHHTOJHIJEKTPHKH. B KauyecTBe MarHHTHOrO
MOpOlIKa B HHX MNPHMEHSIOT eJsle30-KPeMHHI-aMIOMHHHeBble CIUIaBH
(anbcudephl), mepMaJsIof, a TakkKe CHelHalbHOe KapOGOHHJLHOe KeJe-
30. Ectb u nmpupopHblii eppoMarHeTHK — MuHepan MarHetur. Ho dep-
pHTH — 370 Apyroel
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— A uto xe?

— Kak 6nl 3to nonpolue ckasaTh? IJTo MarHuTHasi KepaMHKa—He-
MeTaJIIHuecKoe BelleCTBO, B KPHCTAJWIHYECKOH pelieTKe KOTOPOro BKpamn-
JleHH aTOMBl (DepPOMarHUTHBIX MaTepHajaoB. TeM caMbIM ¢eppHUTHl — 3TO
MarHHTHbie BellleCTBa, HO HeajekTponpoBoiHue. Ilostomy ynmesbHoe
3/IeKTPHYeCKOe COMPOTHBJIEHHe (EPPHTOB B MHJJIHOHB pa3 GoJblle, YeM
MeTa/UIHYeCKHX ()epPOMarHUTHLIX MaTepHaJoB, H NMOTePH B HHUX Ha BHX-
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peBble TOKH HeBeNMKH. B MarHHTHBIX YCH/IHTENSAX OHM OGHIYHO NpHMe-
HSIIOTCSL Ha yacToTax Bhime 20 k2y.

PeppuTH He 6OATCA MeXaHHUECKHX HAarpy3ok, a MO MarHHTHHIM
CBOACTBAM NPHGJIHKAIOTCA K NEepPMaJjosM, XOTs HMX MarHuTHas mpo-
HUIAEMOCTh MHOTO MeHbllle JIYYWHX MapoK <«KanpH3HOTO® MaTe-
pHana.

— 3aro oHM MoryT pa6oTaTh Ha BBICOKHX yacToTax!

EILE HEMHOIO O CEPAEYHHKE

— Hapgeloch, Goablle 0 cepledHHKe MBI TFOBOPHTb He O6yleM? —
CIIPOCHJI MEeHs I0HOIIA.

$1 nouyscTBOBaJ, YTO HOJITHH pasroBOp O MarHUTHHIX MaTepHaiax
YTOMHJ ero.

— Buante JH, 0 MarHHTHHX CBOHCTBaX MaTepuasioB cepAeuYHHKOB
Mbl 6oJbllle POBOPHTL He GyaeM. Ho Bexp MH ellle HHyero He cKasajH
o thopMe ceplleyHHKa MACHHTHHIX YCHJAHTENEH.

— O ¢opme! — yauBHacs oH. — A He BCe JiM paBHO, Kakas OyneT
¢opma y cepneyAukal Baxk#Ho, yTOGH CepAeYHHK NPOBOAHJ MarHUTHHIA
MOTOK, /s 3TOro ero ¢opMa HOMKHAa GbITh 3aMKHYTOA. Bor u mce.

— Her, gefo cloxXHee, — OCT2HOBHJI §1 €ro CJHIUKOM NOBEPXHOCT-
Hele paccyxieHHs. — OT ¢GopMHl cepieyHHKa 3aBHCHT MHoroe. Bor cka-
JKHTe, MOMKHO JIH Halll TPeXCTepXKHeBOH CEepAEYHHK, C KOTODHIM MH BCE
BpeMsl HMeJIH HeJIO, 3aMeHHTb ABYXCTePIKHeBLIM?
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— MokH0,— He oYedb yBepeHHO OTBETHJ OH.

— IlpaBuabHo, MoxHo. Hy, a H3MEHHT JiH 3TO CXeMy ycHJIHTens?

— Het! — pewnTtenbio 3assua oH. M mo6GaBui: — Bean MarHuTHBIH
noToK OyneT oxBaThiBaThb M paGouyio, H ynpaBJsiollylo 06MOTKH. 3Ha-
YHT, HHYEero He H3MeHHTCH!

— OuuGaertech, uaMenutcst! IlocMoTpute cxemy Ha cTp. 14: 06-
MOTKa NEpPEeMEeHHOro ToKa (pa6oyas Lenb) HAMOTaHa Ha KPaHHHX CTepXK-

Hax. [TostoMy nepeMeHHBIi MarHHTHHII MOTOK, CO3XaBaeMbii B cephed-
HHKe NepeMeHHBIM TOKOM paGoueil 1enH, NPOXOAHT TOJBKO MO KPaHHHM
CTepXKHAM M He 3aXOAHT B CPelHHH, Ha KOTOPOM HaMmMOTaHa OGMOTKa
MOCTOSIHHOrO TOKa (uenb ympaBieHHsi). TemM caMuiM B ymnpasisiouiel
06MOTKe He HHAYKTHpyeTCH NepeMeHHBIi TOK u3 paboueii IlemnH.

Ho xax ToNbKO Bbl 3aMeHHTe TPEXCTEePXHEeBOM CepIeYyHHK Ha ABYX-
CTEpXKHeBOi, y KOTOpPOro Ha OZHOM CTepXXHe HAaMOTaHa YmpasJisiomas,
a Ha apyroM — pabouasi O6MOTKa, TO B YNpaBisiolled LenH Gyner
HABONUTLCH NepeMeHHBIi TOK H3 paGovelt Hend, H paboTa YCHJIHTENS
HapyLIHTCH.

— BbiXoguT, HeJb3st NPHMEHATb B MAarHMTHOM YCHJHTeNle ABYX-
CTepXKHeBO# CepaeyHuK?

— MoXHOo, HO TOJNIBKO HeJib3sl AOMYyCKaTb MOSIBJEHHUS B YNpasJsio-
eR IenH TepeMeHHOro ToKa. DTO MOXHO cleaTh, BKJIOUWHB B lieNnb
ynpaBJieHHs: GOJBUIYI0 HHAYKTHBHOCTH (CTp.25), mpoiue roBopst — Apoc-
cenb. Kak Bbl 3HaeTe, HHAYKTUBHOCTb NpPEeNSATCTBYEeT IPOTEKAHHIO B ILleNH,
B KOTODYI0O OHa BKJIOYeHa, NMepeMeHHOro TOKa — AJs Hero OHa Mpef-
cTaBJ/iseT GoJblIOe HHAYKTHBHOE COMPOTHBJEHHE.

MarsuTHBE yCHAHTENH Ha JBYXCTEDXKHeBHIX CcepJeuyHHKax oueHb
pacnpocTpaHeHH, O0coGeHHO fJisi PaboTH Ha MNOBHILIEHHBIX 4YacCTOTaX.
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Takue cepieyHMKH vyallle BCero HMeloT (opMy TOpa — KOJIblla, NpHYEM
OHH /60 HaABHBAIOTCS M3 TOHKOH JIeHThl, HampHMep MepMaJlIoeBoi,
JM60 H3rOTOBJSAIOTCA H3 (eppHTa.

MaruuTHble YCHJIHTEJNH MOTYT HMeTb ABa ABYXCTEPXKHEBHIX HJHM TO-
poHfa/bHBIX cepieuyHHka. [Ipu 3ToM 3HauMTeJbHO YJydiuaercs JuHei-
HOCTb 3aBHCHMOCTH TOKa B paGoueii o6MOTKe (Ha BBIXOZe YCHJHTeJs)
OT BeJIHUMHBI CHTHaja B ynpasJsiollei uend (Ha ero Bxoge). Kpome
TOro, NMPH 3TOM MOXeT ObITb YMeHbllleHa MHHHMaJbHO HeoGXOomHMas

aMIVIETY[a YNpPaBJAIOUlero CHrHajla, T. e. MOBBILIEHAa YYBCTBHTEJAbHOCTDb
ycuautens. Uto6el B yCHAMTENAX € ABYMs TOPOHAANBHBIMH CepaedHH-
KaMH B yTUpaBJasiolled IleNH He WHAYKTHPOBAJICS NepeMeHHBIl TOK U3
pa6oueit LienH, ynpapasiollye OGMOTKH BKJIOYaiOT HaBCTPeuy Apyr ApYy-
ry (crp. 26). Ilpu 3TOM HHIYKTHPOBaHHbE B HHX 3. H. C. TIEPeMEHHOro
TOKa B3aHMHO YHHUTOXKAIOTCS.

— Hapetoch, Tenmepp 0 cepleyHHKax yXe BCe CKa3aHo!— roJioc
IlaBna 3Bywas moutH ymoJsiolle.

$1 xoren GhuI0 paccka3aTb O KOHCTPYHPOBAHHHM CEPAEUHHKOB Mar-
HHTHBIX YyCHJMTeJeH, MX KOHOUrypauuu M onpelesieHHH HeoO6XOAUMOTrO
o6beMa, HO pelluJ, YTO [oKa 06 3TOM rOBOPHTH PaHO.

HJAEAJ H PEAJIbBHOCTD

— O ueM e peub NOfifeT Temepb? — CNPOCHJA OH MeHs, YYTOUKY
OTABIABIIHCL OT MPeABIAYIIHX pPa3roBOPOB.

— IMoxany#t, o caMoM TpyAHOM, — moo6eman 5. — HyxkHo nepefith
OT HIeaJH3HPOBAHHOrO MarHHTHOTO YCHJIHTENs, KOTOPHH MH A0 CHX HOp
paccMaTpHBalH, K pa6oTe peajbHOro yCHJIHTENS.

OH moxXaJ njaeyamu.

— B ueM XKe <«HIeaNbHOCTb® yCHJHTeJNeHl, KOTODHe Mbl paccMaTpH-
panu? ITo-MoeMy, y HHX XBaTaeT HeNOCTAaTKOB, 0COGEHHO y HX cepAeu-
HHKOB, — 3aMeTHJ OH, HaMeKast Ha MOH JJIHHHBII pacckas 0 MarHHTHHIX
MaTepHaniax.
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— Ho y peaabHoro ycumurtens ux emte Goawure. Co6CTBEHHO, 3TO
¥ OTJHyaeT paboTy peaJIbHOrO MarHHTHOFO YCHJIHTeJsl OT HAeajJH3Hpo-
BaHHOTIO.

«[Tonumaer au?»—noayMan s, B3rIAHYB Ha loHomy. OH BBKHAA-
TeJIbHO MOJIYall.

~— BcrnomHnTe, rosops 0 paGote MarHHTHOrO YCHJIHTENS, MBI KaK-TO
caMo CcoGOH MPHHSJH, YTO KaK TOJbKO B LENH YNpaBJieHHs NMOSBJSeTCS
CHrHaJ, B pa6ouell LenH HeMelJeHHO H3MeHsieTCs TOK, T. €. CHIHaJ
ynpaBJ/leHHsi HeMe/JIeHHO NepefaeTcsi B paGouylo lUenb (Ha BBIXOH YCH-
JIUTeNs1), HO yXe B YCHJeHHOM BHie. 3aMeTbTe: HeMelJIeHHO, MIHOBEH-
Ho! Ho Ha caMoM jesie 3To mpOHCXOAHT He MTHOBEHHO, a C HEKOTOPHIM
3anasnniBanueM. [lpouue rosops, ycusiurtedio TpeGyeTcs HeKOTOPHIH Mpo-
MeXYTOK BPeMeHH Ha yCHJeHHe curHaja. ITycTb 3TOT NPOMeXYTOK Bpe-
MeHH HeGoJIbIIOH, BCEro HOJNHM CeKyHAbl, HO BO MHOTHX YCTPOACTBax
aBTOMAaTHKH OH COBepLIeHHO HexomycTtiM. IlpexcraBbTe, YTO aBTOMaTH-
yeckoe yCTPOHCTBO JOJ/DKHO pearHpoBaTh Ha OYeHb GLICTPHle H3MEHeHHs
Kakux-160 BennunH. HanpuMep, oHo ynpaBiiseT NOJIeTOM PaKeTsl, no-
BOPOTOM ee pyJiell, H NOJXKHO yldep:KHBaTh pPaKeTy Ha 3alaHHOM Kypce.
HonyctdM, 4TO paKera H3-3a H3MeHEHHs CKOPOCTH BeTPa, MJIOTHOCTH
BO3llyXa M HepaBHOMEpHOR paGoThl JBHraTelell YyTb-4yTh <«PBICKAaeT»
H3 CTOPOHHl B CTOPOHy, mpH4YeM OLICTPOTa H3MeHeHHH HanpasJ/eHHs
nojiera MeHblle BPeMeHH cpaGaThIBAHHS MarHHTHOTO YCHJIHMTeJs, ynpas-
JIAIOILEro 3J1eKTPOMOTOPAMH, MOBOPAauHBAIOMIMMH PYJH pakeThl. K ueMy
3TO npHuBeneT?

Bor pakera OTKJOHHMJAach OT “Kypca BnpaBo. Ha MarHHTHbBIH yCH-
JUTENb TOCTYMHJ YNPaBJAIOUHA CHMHAJ, KOTOPblil JOMKeH BEpHYTb
pakeTy Ha npexHHH Kypc, T. e. MOBepHYTh ee BJeBo. Ho noka ycuJ-
Teab CpaGoTaeT, pakeTa BHOBb CaMONPOH3BOJIbHO H3MEHHT HampaBieHHe
nojera, y¥e BJeBO OT Kypca. Temeph ee HYXKHO OTKJIOHATH BIpaBo,
a TOJMBKO <«pacCKayaBIUMACA» K 3TOMY BpeMeHH YCHJHTeNb RAcT pyJdM
NpHKa3 noBepHyTb PaKeTy NO-pexXHeMy BjeBO. Baarogaps stomy oT-
KJIOHEHHe PaKeThl OT Kypca ellle GOJbIIe YBeJHUHTCH.

B «xoHHe KOHIOB @IPH TaKOM <«YNpaBJEeHUH® OHAa COBEPLIEHHO
co6beTcs ¢ Kypca.

— IMonsTHO, HO MoueMy yCHJAHTeNb cpabaThiBaeT He MFHOBEHHO?

— B ocHoBHOM moTtoMy, uTo 06MOTKa ynpaBijeHHs o6JagaeT HHAYK-
THBHOCTBIO. A Bbl 3HaeTe, YTO TOK B HHAYKTHBHOCTH He MOXKET H3Me-
HATbCS MTHOBEHHO.

— IMouemy? — Bpyr 3agaj OH HaHBHBIHA Bompoc.

— Jla noToMy, uYTO NPH NPOXOXKAEHHH TOKa 4Yepe3 HHAYKTHBHOCTDb
BO3HHKaeT 3JeKTPOMarHMUTdoe mNoJe, KOTOpoe O6Giajaer ONpejeseHHOR
sHepruefi. Jlo BKJIOYeHHs TOKAa NOJs He ObLIO, TOuHee — 3Heprus noJs
6blia pasHa HyJI0. A nocje BKJIOYEHHs TOKA NOJe NOSBHJIOCH H HMeEET
onpefeneRHyio 3Hepruio. TakHM 06pa3oM NpPOH30WWJIO H3MeHeHHe 3Hep-
ruu. Ho pa3Be MoKeT 3Heprust H3MeHHTbCS MTHOBEHHO!

— A noueMy He MOXeT? — MOCJe/loBajJ BOMPOC H3 3JeMeHTapHOH
¢u3uKy.

— lns MrHOBeHHOro H3MeHeHHs1 SHepruH TpeGyercs GeCKOHeyHO
6oapmas momHocTs! IToruMaere, GeckoHeyHO Gosbuiasili C TOYKH 3peHHs
3JIeKTPOTEXHHKH 3TO O3HauyaeT, YTO yepe3 HHAYKTHBHOCTh AOJIKEH INpO-
XOAUTb GecKOHeuHO GOJbIIOA TOK. A B pealIbHBIX YCJAOBHAX TOK BCerfa
HMeeT KOHEYHYIO BeJHuHHY.

— Homao! — 06pamoBaHHO BOCKJHKHYJ OH.— DT0 NPHHIHMHAJBHO
TaK e, Kak IPOHCXOOUT C aBTOMOOHJEM: OH He MOXeT MIHOBEHHO
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Ha6paTh CKOPOCTb, HO ueM MOLUHee NbMI'aTeslb, TeM WHTEHCHBHee OH
pasroHsiercs.

— Koneuno! WHOyKTHBHOCTL B HEKOTOPOM poje mnojgo6Ha Macce.
Tok B Heil He MOXET HM3MEHHTbCS MTHOBEHHO, NO3TOMY Ha MPOXOXie-
HHe ToKa uepe3 HMHAYKTHBHOCTb TpeGyercs HekoTopoe Bpems. OHO-TO
¥ onpejesseT «HHEPUHOHHOCTb> MAarHMTHOTO YCHJIUTEJs — BPpeMs 3amnas-
AbIBAHHA MeXAY MNOsIBJeHHEM HaNpsiXKeHHs YNPaBJsIOWEr0 CHrHajda H
COOTBETCTBYIOIETO €MY BBHIXOJZHOTO CHrHaJa.

— IomoxauTe, — BAPYr MpepBajJ. OH MeHs, —HO Beib B LeNH
ynpasieHHsi NPOXOZUT NOCTOSHHBIA TOK. A [/ MNOCTOSHHOrO TOKa
HaJMyHe UHIYKTHBHOCTH He NPensTCTBHE.

— s nocrosiHHOro TOKa Aa. Ho meno B TOM, 4TO B peaJbHOM
yCcHJHMTe/le B ynpasjsiolllefi 06MoTKe MPOXOAHT He TOJbKO MOCTOSHHBINA
TOK

— Kak He TOJLKO NOCTOAHHBI? Begn o6MOTKa ynpaBjeHHs HOA-
KJI0YeHa K MCTOYHHKY NMOCTOSTHHOrO TOKa.

— Bupgute, BB caMH 3aMeTHJH OTJIHYHe paGoThl PeasibHOro YCHJH-
TeJs OT TeX MWAeaJH3HPOBAHHBIX CJyyaeB, KOTOpPhle MHl paHblle pac-
cMaTpHBaJM. Belb Hac HHTepecyloT TIJaBHHIM 00pasoM Te MOMEHTHI,
KOrfa B ynpasJsiomeil O6MOTKe NMPOXOAHT H3MEHsIOIMiics TOK yNpas-
NeHus. IMeHHO B 3TH MOMEHTHl aBTOMAaTHYeCKOe yCTPOHCTBO cpabaThiBa-
eT, T. e. pearupyer Ha H3MeHeHHe BHELIHHX YCIOBHH M BbIpaGaThIBaeT
OTBETHble CHTHAJBI ylpaBjeHHs. B 3T0 BpeMs OT MAarHHTHOrO yCHJHTeJs
u Tpebyercs GhicTpoTa cpabaThiBaHHA. A Kak pa3 B TakHe MOMEHTHI TOK
B ympasJasiolllell nemd uaMeHswomuiics. Ho BcAkoe uaMeHeHHe TOKa BbI-
3LiBaeT H3MEHeHHe MarHuTHoro moss Kartywku. CilegoBaTesbHO, BCTY-
naer B HeHCTBME HHAYKTHBHOCTb OGMOTKH YNpaBJE€HMHs, NPensiTCTBYIO-
Imasi H3MEHEHHIO TOKa B ee HeMNH.

Tak BOT, BO3BpalliasfChb K TeM YCHJHMTEJSM, CXEMBl KOTOPHIX MBI
paccMaTpuBaJH, Hado CKa3aTh, YTO OHH 06/1afal0T 3HAUMTEJbHEIM Bpe-
MeHeM 3anasfblBaHUs, JOXONALIMM 10 HECKOJNbKHX ceKyHA. Kak Bunu-
Te—HeMaJo!

— Hy, 310 coBceM mJoxo! — oropuuicsi loHoma. — Kak Xe Toraa
OHM paGOTalOT B CHCTEMaX aBTOMAaTHKH?

— Ectb cnoco6 ymeHblIHTL BpeMs 3anasfbiBaHus. [lna storo Hano
B YCHJIHTeJIb BBeCTH O0GPaTHYyIO CBf3b.

— 1 caviwan o Heit. OHa npHMeHsieTC B paJHOTEXHHKe.

— INpunuun  pgeiicTBHs  o6paTHOH CBA3H OJHHAKOB [Js BCeX
ycrpoficts. B MarHUTHOM YycHAHTele o6paTHasi CBfi3b 3aKJIOYaeTCs
B TOM, YTO H3MEHeHHe BBIXOJHONO TOKa MepegaeTcsi Ha BXOA YCHJIHMTeENS.
TeM caMmbiM [efiCTBHE yNpaBJSAIOLIEr0 CHTHajka Kak Obl  yCHJIH-
BaeTcd, T. €. YNpaBJIeHHe OCYILECTBJSAETCS YCHJIEHHBIM YNpaBJsOLHM
TOKOM. .

— §1 urto-To He moHsJa, — npusHajca Ilasen. — Kak 3rto: ynpasieHue
OCYyHIeCTBJISIETCS YCHJEHHBHIM ynpaBiasiolinM TokoM? Kro ycuiuBaer
TOK?

—3TtoT XKe MarHuTHHI ycuautens! Ceftuac nofiMete. ITpexnoso-
JKHTE, YTO B llen¥ ynpaBieHHs NOsBHJCA cHrHaj. HauasibHoe H3MeHe-
HHe TOKa B 3TOH LeNU BBI3BAJO HEKOTOpoe H3MeHeHHe TOKa B pabouet
neny. CxeMa ycHJHTeNsi ¢ 06paTHOH CBA3bI0 NMOCTPOEHA TaKHM 06pa3oM,
4YTO TOK paGoyell LlenH MNPOXOAMT, KPOMe BCero Ipoyero, eme H IO
cnenHajibHBIM 06MOTKaM o6paTHo#i c¢Bsish (cTp. 29), mpuyem npensa-
PHTeJIbHO OH BHINpsMJsAeTcs. [103TOMy uepe3 OOGMOTKH o6GpaTHOl CBA3H
OH NMPOXOJAHT BCErAa TOJNbKO B OAHOM HaNpaBJIeHUH.
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Mpoxoxaenne wu3menusmwerocs Toka pabouell lienmu yepes 0GMOTKH
o6paTHOH CBsI3H NPHBOJHT K H3MeHeHHI0O MAarHHTHOH NPOHMIAeMOCTH
CeplleyHHKa H TeM CaMbiM — K faJbHeiilleMy, eidie 6OJblUIEMY H3MeHe-
HHIO TOKa B paboueii Lemu. [Ipomcxoaut kak pas To, 4TO si FOBOPHIJL:
Gaaromaps o6paTHo# CBsisM paGouuit TOK MOMOraeT yNpaBJsATh COGOH
TOKy B llenH ynpasjeHHs. HMHbIMH cloBaMH, paGounii TOK H3MeHseTCs

He TOJBLKO OT H3MeHEHHs YNPaBJSIOIEro TOKAa, HO H OT COGCTBEHHOro
uamenenus. EcrecTBeHHO, yTo Gjarogapsi TOMy H3MeHeHHe TOKa B pa-
6ouelt Lemy IMPOMCXOAUT OhICTPee M MHOTO HHTEHCHBHee, ueM OT HAeHcT-
BHA OJHOTO TOKa yNpaBJIeHHS.

— BeposiTHO, 3TO DPaBHOCHJILHO TOMY KaK €ciH Obl yBeJHYHJIaCh
KpPyTH3Ha M3MeHeHHsi MarHHTHOH TNPOHHIIAEMOCTH CepAeYHHKa, — MOoJ-
cKa3aJ OH MHe.

«CTpaHHO, — MoAyMaJ f, —TO OH 3ajaeT 3JeMeHTapHble BOMpOCHI,
TO JeJlaeT TakHe OueHb He MPOCTHle AOTaiKH!»

— Ipasuapso! Ho Tak Kak Hac HHTepecyetT He H3MeHeHHe MarHHT-
HOfl TNPOHHIIAeMOCTH caMo no ceGe, a OTpa)keHHe 3TOro Ha pabore yCH-
JIMTEJNs, TO MOXHO CKasaTh, YTO B pe3dysbraTe AeHCTBHs 00paTHO# CBS:
8H yBeJAHUHBaeTCs Ko3()(DHUUHEHT YCHJIEHHS MarHMTHOro YyCHJIHTeNs: Ma-
JieHbKOe M3MeHeHHe YIPaBJAOIlero TOKa Bhi3biBaeT 3HAauYHTeJbHOe H3Me-
HeHHe paGouero ToKa.

— Ho kakoe oTHOlIeHHe 3TO HMeeT K yMeHblLIeHHIO BpeMeHM 3anas-
IbIBaHUA?

— Cawmoe npsmoe! IpeanosoxuTe, uto HYXKHO CAeJaTh MArHHTHBIH
YCHIHTENb C 3afaHHBIM Ko3¢pdHUHEeHTOM YcHJeHHs. B ycuaurtene 6e3
06paTHOMl CBA3H MOJs1 MNOJNYyYeHHs TaKoro ko3doHIHeHTa morpebyercs
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flaMoT4rb 06MOTKY ynpaBieHHst ¢ onpefeseHHBIM uHCiIoM BHTKOB M npH
3TOM oHa GymeT o6JagaTh onpeneJeHHOH HHAYKTHBHOCTbio. B ycuiutese
Xe ¢ o6paTHO# CBfI3blo OJI NOJYYeHHS TOro e Ko3ddHUHEeHTa YCH-
JleHHs] MOXXHO HaMOTaTb OOGMOTKY ynpaB/leHHs C MEHbIIHM KOJHYeCTBOM
BHTKOB, NOTOMY YTO JAeHCTBHIO LieNH ynpaBJjeHHs Oyaer momorars uenb
ob6paTtHol cBa3H. Ho ueM MeHbllle BHTKOB OGMOTKH YIpaBJIeHHsS, TeM
MeHbllle ee HHAYKTHBHOCTb, a Cle[l0BAaTeJbHO, MeHbllle H 3aJepxkKa
yHpaBJAIOLIEro CHTHajla B 3TOH leNnH. 3HAUHT, y yCHJHTeass ¢ obpar-
HOH CBS3bI0 BpeMsl 3ama3jbiBaHusl MeHbule. [Tonsau?

3aMeyy, YTO BO MHOTHX MAarHHTHBIX YCHJHTeNiX C NOMOUIbIO 06-
paTHOH CBSI3M ynaeTcs YMeHbIUIHTh BpeMsi 3ana3fbiBaHHs Gollee YeM
B 100 pa3s mo cpaBHEHHIO C YCHJIMTENSIMH C TaKUM e KO3(D(HUHEHTOM
yCHJIeHHs!, HO 6e3 0GpaTHOH CBA3H.

— Ha, HO 3HauHTe/JbHBHIM YCIOXKHEHHEM CXeMBl, BBeJCHHeM JOTOJHH-
TeJIbHBIX 06MOTOK!

— Hy, uto xacaercs HONOJHUTENbHLIX OGMOTOK, TO Heo6a3aTesbHO
OCyUIeCTBJATh OGPaTHYIO CBS3b Yepe3 CrelHasbHble OGMOTKH, MOXKHO
clesaTh TaK Ha3blBaeMyi0 BHYTPEHHIOIO OGDaTHYIO CBf3b.

— KakuM xe o6pasom?

— Hcnoas3ys st 3Toii uenu pa6ouyio O6MOTKY. OGBACHHTS nO-
npoGHee?

— Ma, moxkauJyiicral

— BcnomHuTe cXeMy MarHMTHOrO ycHJHMTeNst Ha TOpooGpasHoM cep-
peynnke (ctp. 25). Ecnu Bxmounts B uenb paboyeit oOMOTKI OZHOMO-
JIyNepHOAHEIN BHINPsAMHTeNb I, To MOJMYYHTCs CXeMa mpocTeiilllero Mar-
HHTHOTO YCH/IHTeJA ¢ BHYTpeHHel oGparHo#t cBs3bio (ctp. 30). Japaiite
NpoC/IefHM, KaK OTDAa3sHTCsA BKJIOYeHHe BHINPSIMHTENs, HaNpHMep MOJY-
NPOBOAHHKOBOrO AH0Ja, Ha paGoTe yCHJHUTEJs.

IMpexxne Bcero mo paGouelt 0GMoTKe GyZeT MPOTEKaTh yxe He Te-
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PeMeHHBIH, a NyJbcupylowufi TOK, KOTOpHH cocTohir kak 6b H3 ABYX
TOKOB: MEPEMEHHOro M MOCTOSIHHOrOo, a TOYHee NEPeMeHHOH H MOCTOSH-
HOil coctaBasiomdx. 3amerbTe: Giarogaps BKJIOYEHHIO fHOAa nmo pabo-
yeil OOMOTKe NMPOXOAHT MOCTOSIHHHIH TOK, BEJHYHHA KOTOPOrO, eCTeCTBeH-
HO, OyleT 3aBHCeTb OT CHJIH TOKa B paboueil men#. Hy kak, HauuHaere
MOHHMATb?

—Eme 6m! — BockankHyn oH. — M3MeHeHWe ynpaBisiolllero TOKa
NPHUBOIHT K H3MeHEHHI0 pabouero TOKa HJH, FOBOPS BAIUHM S3BIKOM,
K M3MEHEHHIO BEJHYMHBI My/bCHPYIOUIEro TOKa. A 3TO 3HAUHT, YTO H3Me-

HATCS M BeJHUHHA NOCTOSHHOH cocTaBJsoLlel, mpoxoasilefi mo pao-
yell o6MOTKE M BO3[eHACTBYIOIIefl Ha MarHHTHOe COCTOSIHHe CepHeYyHHKa
TOYHO TaK e, Kak 3TO ObLJIO B CXeMe yCHJIHTeJs C BHellHeii o6paTHOM
cssbio. I Temepb MOHHMAlo, MOYEMY TaKyl0 CXeMy Ha3bIBAalOT CXeMOil
¢ BHyTpeHHeHl o6paTHoii CBfsblo. OHa NeHCTBUTENLHO BHYTpEHHssI!

— Takue yCHJIHTeNH ellle Ha3bIBAIOT YCHJHTENSMH C CaMOHACHILIEHH-
eM. ITO NOTOMY, YTO Jaxe MPH OTCYTCTBHH YNPaBJSIOLIEro HanpsiKeHUs
npoxoAsuuii yepes ee pa6ouyro 06MOTKY MYJIbCHDYIOIIHH TOK CBOei mo-
CTOSIHHOM COCTaBJISIOlell CTPEMHTCS HAaCBITHTh CEPHEYHHK H TOK Ha Bhl-
Xole YCHJMTENs NMPH OTCYTCTBUH YNpPAaBJSIOLIETO CHTHaja G/JH30K K MHU-
HHMaJIbHOMY.

TosbKO 4YTO paccMOTpeHHasi cXeMa YCHJHTeJNss C BHYTpeHHeil 00-
paTHOi CBfA3bI0 Ha3bIBaeTCs ONHOMOJYNMEepHOAHOH, TaK Kak B Hefl uyepe3
HarpysKy DPOXOAHT NyJbCHDYIOLIMI OAHOMOJNYNePHOAHbIH TOK. B Mo-
MCHTHI, KOrla TOK uepe3 NMOL He MPOXOJHMT, Harpyska kKak Gnl OTKJO-
yena OT mnHTawllero HanpskeHHs. OQHAaKO NHTaTeb Harpy3Ky TaKHM
TOKOM He Bcerga ynoGHO, MOSTOMY yalile MPHMEHSIOT ABYXNOJyNepHOoIHble
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YCHJIHTENM C BHyTpeHHeH oOparTHo#i cBs3blo. BoT cxema ogHoro us ra-
Kux ycuauteneii (crp. 31). Kak Bumute, uepe3 Hanpysky R, IPOXOZHT
nepeMeHHHIl TOK, a mo paboueif 06MOTKe — MyJbCHPYIOWHMH, HO yXKe
IBYXNOJYNEepPHONHbIA, T. e. TOK NPOXOAHT B OAHOM HAaNpaBJeHHH, HO
B 06a moJynepHoia MHTalollero nepeMeHHoro toka. Takyio cxemy yAo6-
HO NpHMEHsTb, HanpHMep, NPH HCMNOJb30OBAHHH MArHHTHOrO YCHJHTest
[JIs1 yNpaBJeHHsi 3JeKTPOJABHrate/siMH MePeMeHHOro TOKa.

— A HeJb3s COCTaBHTb CXeMY TakuM o00pa3oM, 4TOGHl uepe3 Ha-
rpy3Ky NpPOXOJHJ NMOCTOSHHBIH TOK?

— Ilutath Harpysky NOCTOSIHHBIM TOKOM? MOXHO, HO AJsi 3TOrO
HY)KEeH CrelHajbHblii BHIMPAMHTE]b HJIH NPHAETCS CAeaaTb BbIXOL YCH-
autessi tTpaHcpopmartopHbiM. Bor cxembl — crp. 32. Ha nepBsoii H3 HHX
NHOAbl BKJIOUEHBl TakuM o6pa3oM, 4YTO uepe3 HArpysky MPOXOIHUT
TOJIbKO MOCTOSIHHBIA TOK. BepHee, MyJbCHPYIOUIHH ABYXMOJYNepHOIHBIH
TOK,—nompasuics . —Ha BTOpol cxeMe BMeCTO NONMOJHHTEIBHOIO Bbl-
NpSAMHTENs] NMPHMeHeH TPaHCHOPMATOPHHI BHIXOA, W ONATH Yepe3 Ha-
rpy3ky MNPOXOAHT INyJbCHPYIOUIMH JBYXNOJyNepHOAHbIH TOK. J[lyMaio,
He Hajo NOBTOPATh, YTO BO BCEX ITHX CX€Max JefcTBue 06PaTHOH CBS-
3M MPOMCXOAMT TOYHO TaK Ke H MO TeM Ke NPHYHHAM, YTO U B CXeMe,
0 KOTOPOH MBI FOBOPHJIM paHbllle, — 3aKOHUHJ £.

B IIBA TAKTA

—$1 paBHO xouy Bac cnpocHTb, — Hauaa [laBes.-— Kak s mousa,
BCE YCHJIHTENH O KOTODBIX MBI FOBOPHJIH, He H3MEHSIOT MOJSPHOCTD
BLIXOZLHOTO HampsixKedHs NOPH HM3MEHEHWH TIOJNIIPHOCTH YNpPaBJSIOLEro
curdana. Bepuo?

— Ila, Tak, —noxreepaua sf.— M s porajbiBaloch, 0 ueM BBl XO-
THTE CnpocHTb. Baul Bompoc oueHb KO BpeMeHH, MOTOMY uTo ceffuac £
Gyny roBOpHTb HMEHHO O TAKHX YCHJIHTeNSX, y KOTOPbIX NPH OTCYyT-
CTBHH CHMIMHaJa YNpaBJeHHs BBHIXOZHOH TOK paBeH HYJI0 H KOTOpble
H3MEHSIOT MOJSPHOCTh BBHIXOJHOIO CHFHAala NpH M3MEHEeHHH moJIiPHOCTH
ynpasJasiolilero. Takne MarHWTHble YCHJHTEJNH Ha3biBAlOTCS peBePCHBHbI-
MH, T. e. CMOCOGHBIMH H3MeHSTb MOJSIPHOCTb BbiXoaHOro Toka. HHorzaa
MX Ha3bIBAIOT ABYXTAKTHbHIMH B OTJHYHE OT OJAHOTAKTHBIX, KOTOpble Mbl
paccMaTpHBaJH paHblile.

— Ilpu yeM TyT TakTH?

— A BOT npM YeM: OBYXTAKTHBIl MArHHTHBIH YCHJHTeJb COCTOHT
H3 [BYX OJHOTAKTHBIX, KOTODble BKJIOYEeHbl TaKHM 0GPa3oM, uTo BXOA-
HOH CHrHaJ BbI3bIBaeT YBeJHUEHHe TOKAa Ha BbIXOJe OJHOr0 OJHOTAaKT-
HOFO YCHJIMTeJIT M YMeHblIeHHe TOKAa Ha BbIXOfe APYroro YCHJHTeJS.
PesynbTupylomnit TOK 3THX ycCHJHMTeJell, MPOXOASALIMH NO HArpyske, pa-
BeH Da3HOCTH TOKOB YCHJHTeJeH W NMPH OTCYTCTBHH BXOJHBIX CHCHAJIOB,
KOTla TOKH YCHJHTeJeH ONHHAKOBH, DaBeH HYJIO, a NpU HAaJHYHH CHI-
Hajla ynpabJleHHSl 3aBHCHT OT HEro Mo BeJHUHHE U 1O 3HAKY.

—$l nosicHio mopmpoGHee, — mpojo/Kaa s, 3aMeTHB JOCaAJHBO
HaMoplleHHbI J106 IoHOWH. — BoT cXemMa [BYXTaKTHOrO MAarHHTHOTO
ycuauteas (crp. 34). PaccMorpum ee paGory.

— Onxy MHHYTY, —npepBajl OH MeHs, — HO B 3TOH CXeMe Ha Cep-
IEYHHKAX eCTh ellle KakHe-TO, yXe TpPeTbH OGMOTKH. 3aueM OHH?

— 310 06MOTKH cMelllehusi. OH: npeAHa3HaueHbl NJs CO3AaHHs IO-
Jsl HayaJbHOro noaMariHuMBaHus. Ecau Bbl ellle He 3a0blIM Ham pas-
roBOp O CepAeyHHKaX MAarHHTHBIX YCHJHTeJedl M BJIHSAHHH MarHHTHBIX
nojied Ha MAarHUTHYIO NPOHMIIAEMOCTb CepAEeYHHKa, TO Bbl CAMH HOrajae-
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TeCh, UTO BBeleHHE COOTBETCTBYIOLIEro MO BCJHYHHE HayajbHOro noi-
MarHHYMBaHHus cepleyHHKa MO3BOJAT Jdie MPH OTCYTCTBHH YnpaBJslo-
ulero cHruajga paGotaTh Ha yyacTke HauGoJ/iblieH KPYTH3HBI H3MEHeHHs
MariuTHON mponnuaemoctd. IIpH 3ToM ycuauTeab Gylder o6aafathb
HauGoJbIIUM KO3 dHUHeHTOM YCHJeHHd. [lo3ToMy HauajbHOoe moAMar-
HWYHBAHHe NpHMelIeTCs B YCHJIMTENSX OYCHb YacTO, KaK B OLHOTaKT-
HbIX, TAK H B PeBEpPCHBHBIX.

*  Hrak, paccMoTpuM paboTy cxeMbl. Ympabjsiolilie oOGMOTKH B pe-
BEPCHBHOM YCHJIMTeJe BKJIOYEHbl TAKHM 00DPasoM, YTO ympaBJsIOLIHi
CHTHAJl CO3[laeT MarHHTHOe MoJie, COBMajaiollee N0 HanpapJeHHIO ¢ MO-
JleM CMelleHHsl, HanpHMep, Bo Il ycuiauTese H NPOTHBOMOJIOXKHOE 110 Ha-
npapaenmio B 1 ycuaurene. TTo3ToMy BHIXOAHOH TOK OAHOrO YCHJAHTEJNS
yMeHblnaercsi, a Apyroro ysesqHunBaercsa. O6Ga BbLIXOAHBIX TOKa c€O34a-
10T Pe3yJbTHPYIOLIUH BBIXOAHOH TOK IBYXTaKTHOTO YCHJIHTEs B Harpys-
ke Ry, paBHbIil

Iy = Iimy — Iimy-
Koraa e ynpasasiouluii CHTHAm OTCYTCTBYeT, TOK 0GOMX yCHJHTe-
nei OIHHAKOB, HO ﬂpoTﬂBOﬂOﬂO)KeH Mo HamnpasJ/IeHHIO. ECTeCTBeHHO, 4yTO
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pe3y/bTHPYIOWMA TOK B HArpyske B 3ToM clyuae pasen mymo. Hakomen,
NPH H3MeHeHHH MOJSPHOCTH YNPaBJsIOLIero CHriaja M3MeHseTCs MoJsp-
HOCTb H pe3yJIbTHPYIOLIEro ToKa.

— A B IBYXTaKTHHIX YCHJHTENAX TaKXe MOXeT MNPHUMeHATbCs 06-
paTHas CBSI3b?

— Kouneuno! [as 3TOro ABYXTAaKTHBIH YCHJHTeJNb COCTaBJAETCS H3
COOTBETCTBYIOLIHX OJHOTAKTHRIX C 0GpaTHOH cBfi3bio. Bor K mnpuMepy
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OBHomakmAsil ycunumens
¢ Hympenned 0dpamHou C8A36I0\

cxeMa OBYXTaKTHOrO YCHJHTeJss C BHyTpPeHHe#i o6paTHOfi CBS3bi0
(ctp. 35). Kcrath, B 910 cxeme yxe HeT uHeNH CMeLIeHHs, TaK KakK
poJb CMellleHHs 3[eCb BHIIOJHSAIOT NOCTOSHHbie COCTaBJSAIOLIHE TOKOB
B paGouux o6MoTkax. BmpoueM, elile Jsyulle, €c/H Lenb CMeLIeHHs BCe
Xe GyIeT M B TAaKOM PeBEDCHBHOM YCHJHTese, H6O OHa MO3BOJHT yCTa-
HOBHTb YCUJIHTENb NPH OTCYTCTBHH BXOJQHOrO0 CHTHaja TOYHO Ha HYyJb
BBIXOJAHOTO TOKa (c6asaHCHPOBATb YCHJHTEJb).

— Hy, a MoryT AByXTaKTHHe YCHJHTeNH HMeTb BHIXOA Ha MOCTOSH-
HOM TOKe?

— Be3yc/oBHO, eCJH OHH COCTaBJEHB M3 COOTBETCTBYIOLUIMX ORHO-
TaKTHBIX, BKJIOYEHHBIX Yepe3 TaK Ha3blBaeMble GaJ/jlaCTHble CONMPOTHB-
JleHHsi, o603HayeHHble Ha cxeMe (cTp. 36) Ry u R,.
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— 3ayeM OHH?

— Ecnu BBl TMPOC/AENHTe NYTH BHIIPSIMJEHHBIX TOKOB o6Goux ycH-
JauTesell, TO 3aMeTHTe, YTO 3TH TOKH MOTYT IPOXOLHTb He TOJNbKO yepes
CONMpOTHBJIEHHe HArpy3Kd, HO M, MHHys Harpysky, uepes BhIPSIMHTE]b
cocesiHero ycunauTeas (Ha cxeMe TakHe TOKH MOKa3aHbl NMyHKTHDOM).
TMosToMy pe3y/bTHPYIOUIHA TOK B Harpyske ropasfgo MeHbile PasHOCTH

TOKOB ycuaHTesell. UTo6Gbl HeCKOJbKO OCJHaGHTb 3TOT HEAOCTATOK, B CXe-
My BKJIOYalOT GajsiacTHble COMPOTHBJAEHHS R; u Rz, BeJMUHHBI KOTOPBIX
B HECKOJbKO pa3 GoJblie CONPOTHBJAEHHS Harpy3ku Ry. Baaromaps um
60/bllIasi YacCTh BHIMDPSIMJIEHHBIX BLIXOAHBIX TOKOB yCHJHTeNeH HPOXORHT
M0 COMPOTHBJIEHHIO HArpy3KH.

— Ho noueMy BBl CKa3ajaH, 4YTO BKJIOYeHHe GaJIacTHBIX CONMPOTHB-
JIeHH#i TOJIbKO HECKOJIbKO YCTpaHsleT 3TOT HemocraTok? Bemp MoXHO
B3SiTb 3TH CONPOTHBJEHHS] JOCTATOYHO GOJBUIMMH, W TOrJa MpaKTHYe-
CKH BeChb TOK MOHJET TOJbKO MO Harpyske.

Tpuuiaa most ouepenb YAHBIATHCA:

— A HeyXeau Bbl He 3aMETHJIH, YTO BbINPSIMJIEHHBI TOK, HalnpHMep,
JIEBOTO YCHJHTENs NPOXOAHT He TOJBKO Yepe3 HArpysky, Ho W uepe3
«CBOe» 0a/IaCTHOE CONMPOTHBJIEHHe Ri, a TOK mpaBoro ycHiaHTeds obsi3a-
TeJbHO Npoiiner yepe3 compoTHBJIeHHe R,. ITosToMy Ballle npenJsoxeHHe
06 yBeJHUYEHHH BEJHYHHBI 6aJaCTHBIX COMNPOTHBJEHHII—3TO, KaK roBo-
PAT, «MaJKa O ABYX KOHIAX». YBeJHuHBas GaJslaCTHble CONMPOTHBJEHHS,
BBl TeM CaMbIM 3HAUHTEJbHO YMeHbLIaeTe M TOKH YCHJHTeNeH, T. e.
HX K. 0. [
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CxeMbl IByXTaKTHBIX yCHAHTeJdeHl ¢ BHIXOJOM Ha NOCTOSHHOM TOKE
H ¢ 6aJTacTHBIMM CONPOTHBJEHHSMM MNDHMEHSIOTCS JHIIb NPH MaJbiX
MOILJHOCTSIX, HaNpHMep B H3MepHTeJbHOH TeXHHKe M T. I., KOrga K. m. A.
YCHJITEJIST He HMeeT CYIeCTBeHHOro 3HayeHHs.

— 3HauMT, [NBYXTaKTHble YCHJIHTENH C BBIXOJOM Ha IOCTOSIHHOM
TOKe NMPHMEHSIOTCS OYeHb pejKo?

— Her, 3sToro ckasath Hesib3s. Peinko mpuMeHsiercs Takas cxema,
KoTOpylo Mbl paccmoTpesd. OBHaKo cywecTBYIOT H Gojee CJIOXKHbIE
cXeMmbl, Jyuyurde no K. m. a. Ho pgaxe M OHH He MO3BOJISAIOT NOJYUYHTD
K. 0. 1. 60osee 40—50 mpoueHTOB.

— Cyas no BalleMy TOHY, — 3aKJIOYHJ OH, — C [IBYXTaKTHBIMH
YCHJIHTEJIIMH TIOKOHYEHO?

— Kak 6ynro, — corjacusics fl, — XOTSl MOXHO [06aBHTb, YTO CY-
LlecTBYeT ellle OYeHb MHOrO CXeM MarHHTHHIX YyCHJIMTeseH, npeaHasHa-
YeHHBIX /I CaMbiX pasHooGpa3Hbix ueseidi. Ho onu oueHb caoxubl. ITo-
3TOMy cefiyac Mbl He GyaeM O HHX FOBOPHTb.

KAK CIOEJIATb MATHUTHbIN YCHUJIUTEJIb

Unrartesnb, HaBepHO, y¥Ke [A0rajajcsi, YTo BCE ONMHCAHHOe BbiLIE MPO-
H30ILIO He TOJbKO Mo popore H3 GuGaHoTeku. Torpa, B MepBbl HeHb
Halllero 3HaKOMCTBA, Mbl YCNeJH NOrOBOPHTh JHIIL 06 OYeHb HEMHOIOM
H YCJIOBHJIHCH BCTPETHTBCS CHOBA. TaK MBI BCTPeYalHCh HECKOJBKO pas,
NOAPYXKHUJIHCh, H OH CTaJ 3aXOOHTh Ko MHe moMod. M BoT omHaxabl
[TaBen mpumes Ko MHe W cpa3y, 6e3 NpedHCJIOBHH, NpenJIOKHI:

— JlaBaiiTe ceroAHs MOTrOBOPHM O MArHHTHBIX YCHJHTEJSX KOH-
KpeTHo!

51 ynusuics: .

— A pa3se [0 CHX NMOp Mbl FOBOPHJHM O HUX He KOHKpPETHO?

—$I, BHAMMO, He TaK BBIPa3HJICH, — NMONpaBuJcA OH.— I xoren
CKa3aTh, YTO PaHblle Mbl FOBOPHJIH O NMPHHUHMHAJBHBIX CXeMax, O BJHfA-
HHH MaTepHasta W (OpMBI cepleuHHKa Ha PaboTy MarHHTHOrO YCHJIH:
TeNs H O NPOYHX MNOJOGHHIX BompocaXx. Ho Mbl HHYero He roBOpDHJIH
0 TOM, KaK CieJaTh MarHHTHBIH YCHJIHTeJb, CKOJbKO BHTKOB JOJIKHO
GbiTb B OGMOTKAaX, KaK HX HaMOTaTh.

— Ax BOT BBl O ueM,— jgorajaics s.— Bam Xxouercs or TeopuH
nepefiTh K npaktuke. IloXaJayii, Temepp 3TO y¥Ke MOXKHO, Bbl KO€-uTO
3HaeTe O MarHHTHHIX YCHJIHTeJ]SIX, HO 3aMeTbTe — HEMHOro!

— 9§l corsmaceH, 4TO 3HaK O MAarHHTHBIX YCHJIHTEJNSIX HEMHOro, HO
BCE JK€..—OH NPOCHTEJbHO MOCMOTpPeJ Ha MeHs.

— Xopouio, Xopoulo, CerogHst Mbl MOTOBOPHM O MOCTPOiiKe MarHHT-
Horo ycujauteas. Ho KaKoii MarHHTHbIA YCHJIHTeJNb BaM HYyXeH, [1Js
yero?

OH xJan 3Toro BONpoca H C FOTOBHOCTbIO HauaJ:

— 3HaeTe, s TOrAa NpHIIea B GHOGJIHOTEKY y3HAaTh O MAarHHTHBIX
YCHJHTeNIX MNOTOMYy, 4TO MHe HYXHO ObIO CHeJaTh KaKoe-HHOYIb
YCTPOHCTBO A5 NMOJAMEPKAHHsT NMOCTOSTHCTBA OGOPOTOB $IKOPSl 3IJIEKTPO-
ABHTaTesis B MOeM MartiuTodoHe.

— A nouemy BB PelIMJIH, 4TO [JIsi 3TOTO HYXKEH MAarHHTHBIH yCH-

JIHTEIb?
- —J§1 cayvaiiHo HaTKHyJCA Ha TaKyilo MbiCIb B KHHre, B Hell maxke
Gbila cXxeMa, HO s TOr4a HHYEro He MOHMMAJ B MAarHHTHBIX yCHJHTe-
JSIX, H OHa NOKa3asacb MHe OYeHb CJIOMKHOM.

— A noueMy #3MeHSOTCH 06ODOTHI?
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— Hamenseres Harpy3ka Ha apurateab. OH nepeMmaTthiBaeT fJeHKY
¢ nopawiuell KacceThl Ha mnpHeMHylo. M3MmeHsiercs KoOJMYeCTBO NJIeHKH
Ha mnojamwlieil Kaccere—u3MeHAeTCs M Harpy3ka Ha ABHMraTeJb, a 3Ha-
YHT M CKOPOCTh BpalleHHs. A OTCIOJA: HCKaXKeHdMe 3BYYaHHS 3alHCH.

— Kak ke BBl fyMaeTe BbIHTH H3 MOJIOXEHHSA?

— Hago perysmupoBaTh HanpsixkeHHe Ha [BHraTtese: yeM GoJblue
Harpyska, TeM GoJblle HanpsikeHHe. Torma o06opoTel 6yayT NOCTOSIH-
HBIMH.

— TlpaBusbHO. ‘A Kak Xe 3T0 CHesaTh?

" i
Y !
e T,

— He siuato, — npusnancs on. —[loMHIo, B KHHre O6HlJO cKa3aHo,
4TO A 37010 MOJhiO NMPHCNOCOGHTb MarHUTHBIT YCHJHTEJb.

S 3anymancs.

— Kakoit y Bac nBuratesn?

— B TOM-TO u geso, uTO ABHraTesAb y MeHsi He OGBIUHBIA: MOCTOSH-
Horo TokKal

— Hy u uro?

— HaBepHo, ¢ Takum paBHrateseM CcJOXHee, ueM C 3JEKTPOABHra-
TeJleM NepeMeHHOro TOKa.
~ —HuuyTts. Bol ke 3HaeTe, uTo Harpy3ky B MarHHTHOM yCHJHTeJe
MOXHO BKJIOYaTb M 10 NepeMeHHOMY, W 1O NOCTOSHHOMY Toky. Tak
haK JKe PeryJMpoBaTh HampsKeHHe Ha BallleM [ABHraTesie?—BHOBb CIIPO-
CHJ 1.

OHx mouyan.

— JlaBaiite momymaeM BMecTe. UTO NpOHCXOOMT NpH yBeJHUEHHH
Harpy3ks Ha BaJl ABHraTens?

—- YMeHbliaeTcss CKOPOCTh BpaLleHHS.

— W oanoBpeMeHHO yBeslHuHBaeTcs TOK B 06MOTKe SIKOpS, — MoA-
cKasaJ s

— Jla, KOHeyHO, — COrJIacHJCS IOHOIA MOCJde HENOJroro pas’myMbs.

— A 3HauMT, YMeHbLIMTCH HampsKeHHe Ha 3aXHMax OGMOTKH
sikopsi. BoT 3TO siBieHHe MBI M HCMOJb3yeM IS aBTOMAaTHYeCKOro
pery.JHpoOBaHHA CKOPOCTH BpaLleHHS.
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— TlonsiTHO: yBenHyuB HanpsixeHHe Ha OOMOTKe sikops. Bor ToJb-
KO KaK CHeaaTh, YTOGBl 3TO MPOHCXOAHIO0 aBTOMATHUYCCKH?

—Tlpn nOMOIM MArHUTHOro ycuaurens. V3aMeHeHHe HanpsKeHus
Ha OGMOTKe SHKOpS MpM H3MEHCHHH HAarpy3KH Kak pa3 u Oyirer TeMm
CaMbIM CHIHAJOM YMpaBJjieHHs, 0 KOTOPOM Mbl CTOJAbKO FOBOPHAH B NPO-
IWJble HAlH BCTPEud, KOraa pacCMaTpHBaJW NPUHUHN PabGoOTbl MarHHUT-
HOTO YCHJIHTEJIS.

ITaBes cocpenoTOYEHHO HAMOPLUHJ J06, CTapasiCh OT TEOPETHYECKHX
npeicTaBaeHHi nepefiTh K HyXHojt paGoueit cxeme. Ho, BHAHMO, 3TO
6bl10 He Tak-TO Jerko. OH MPHIOMHHAJ PasroBOPbl 00 H3MEHEHHH Mar-
HHTHOH MPOHHUAEMOCTH cepAeyHHKa, O BJHSHHH HHAYKTHBHOCTH O6MOT-
KH Ha CKOpOCTb cpaGaThiBAHHS M MPOYYIO TEOPETHYECKYi0 NPeMyapoCTh.
Ho nepex HHM cTosina KOHKpeTHasi 3aJaya: KakK HCNOJb30BaTh HeGOJb-
lloe U3MeHeHHe HAMpAXKEHHS Ha OGMOTKe SIKOPs JJsi PeryJupoBKn o6o-
pOTOB IBUraTess?

SI momkeH GBI MOMOYb.

— NaBaiiTe BKJIIOYHM OGMOTKY sSIKOPST 1BHraTesls Ha BHIXOA Mar-
HUTHOIMO YCHAHMTENs, coBpaHHOro no cxeme a Ha cTp. 32. O6MOTKy sKOps
BKJIOYUAM BMECTO HarpyskH Ry, a OGMOTKY' BO36yX[eHHs MBHrartess
OB/l npucoeIHHHM yepe3 BBLIPSAMMTEIb K CETH MHTAHHS.
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ITocMoTpuM Temepb, Kak Gyaer paborate cxema. OueBHAHO, YTO
HanpsiKeHHe U TOK B OOMOTKe SIKOps IBHraTe/is ONpele]siTes, MOMHMO
BCEro Mpoyero, PeXHMoOM pabGOTH MarHHTHOrO YCHJHTeNs, a TOuHee:
TOKOM B ero paboynx o6Morkax. Ho Tok B 3THX OGMOTKax YCHJMTE]s
3aBHCHT OT TOKa B 0OMOTKe ympaBJeHHs. C/iel0BaTe/JbHO, H3MeHssl TOK
B len ynpasjedHsi MarHUTHOrO YCHJHMTes, HanpuMep, BKJIIOYHB B Lelb
ynpaB/eHHsi TOTeHLLHOMETP, MOMKHO PETyJHPOBAaThb CKOPOCTh BpallleHHS.

ITonsitHO?
— Koneuno! Tlpn 3TOM H3MeHsSeTCs HanmpsKeHHe Ha BHIXOJe YCHJH-

Tesis U Ha 3aXKHMaxX oGMOTKH SIKOpPSl ABHraTeJs.

— Tenepb panwile: napajsieibHO OOMOTKe BO3OYXKAEHHs1 BKIIOUHM
noteniuuoMetp P, IBHXKOK KOTOPOro COEJHHHM C OJHHM KOHILOM OGMOTKH
yhpas;iezusi MarHuTHOro ycusjurteas. [pyroll KoHel 5Toii o6MOTKH IpH-
COeJHHHM K sKOpIO mBuraTets (cM. pucyHok Ha crp. 39). Cxaxwure,
OT Yero 3aBHCHT TOK B LENH YNPaBJEeHHS MarHHTHEIM YCHJHTENeM?

— OT pasHOCTH MeXJy HampsiKeHHeM Wy Ha [BHXKKe MOTEHIHO-
MeTpa H HanpsiKeHHeM Uy Ha siKope NBHTraTeJsl.

— IlpaBuabno. [TostoMy HOCTaTOYHO TOKYy B 0OOMOTKe sKOpsi yBe-
JMYATLCA BCJEJCTBHe yBeJHYeHHsl Harpy3kH Ha BaJjdy, KaK HanpsikeHue
Uy YMEHBUIATCH...

—Tlonsan, nousa! Ilpu 3ToM BO3pacTaer pasHOCTb Uy—Ug, U TOK
B LeMH YNPaBJeHHS YBEJAHMUMTCS, a 3HAUHT yBEJIUUYHTCH H HaNpsiKeHHe
Ha BbIxofe ycHauTens. Ha o6MoTKy siKops HABHrartessi NoCTynur 60Jib-
ulee HampsKeHHe, H 06GOPOTH sikOps BO3pactyT. Ecaum xe, HaoGopor, Ha-
rpy3ka Ha JBHraTesJb yMEHbLUIHTCS, TO Pa3HOCTb Uy—Uy TaKKe YMeHb-
UIHTCS, @ 3HAYHT yMeHbIIATCs ¥ 060poTH ABHraress. Beixoaur, 000poTH
6yLyT aBTOMaTHYeCKH MOAAEPKHBAThCSl NMOCTOSHHBIMH BHe 3aBHCHMOCTH
OT HarpyskH Ha BaJ jBHrarteJs!

— CoBeplleHHO BepHO. YCTaHOBHTh e HYXHoe uHcaI0 060poTOB
MOXHO peryJHpoBKoil moteHuunoMerpa P, 1. e. H3MeHeHHeM ympaBJsio-
Iero HanpsiKeHHs Uy, — 3aKOHUHJ 1.

— Yynecuo! Kak mnpoctol A s He Mor pmoayMaTthCsi! — OH paxe
oropunics. — Hy, a kak Xe coenaTe Takolt ycuaurtenn? Kakue y Hero
JOOJIKHBl ObITh CepHeYHHKH, CKOJbKO BHTKOB B OOGMOTKaX H Kakoro
nposoja?

IOHowa Xpxan roToBeIX peleNnTOB, HO MHe XOTEJOCh, YyTOGH OH TMO-
Aymaut.

—Uro KacaeTcsi MaTepHasa M (OPMBl CEpAEYHHKOB, TO 3TO BbI
MOXeTe BBIGPAaTh CaMH, eCH BCIOMHHTE, YTO Mbl FOBODHJH IO 3TOMY
noBoly paHbme. Ilpy BbIGOpe yuTHTe, YTO 4aCTOTa, Ha KOTOpO#H GyneT
pa6oraTh YycHauTeab, HeBeqHka, Bcero 50 ey, a MOIIHOCTb YCHJHTENS
JOMKHA ObiTh, HAOGOPOT, AOBOJBLHO 3HAYUTEJNLHOH, HaBepHOe N0 COTHH
BaTT.

IOHowa KHBHYJ:

-— [da, momnocTb jaBuratedass 50 8r.— Ou noAymana u po6aBHI: —
Mue kaxercs, /sl CepAeYHMKOB MOXHO NPHMEHHTb OGBIUHYI0 TpaHC-
¢opmaTopHylo €Tajb, pa3 uyactoTa HeGoJblias, fa u TpeGyeMoe YcH-
JIeHHe TOXe He OueHb BeJHKO. [IpaBHJIBHO?

$1 nomTBepauJ ero BLIBOAbL, H OH TYT e 3ajaj CTaphiil BOMpOC:

— A o6MoTkH?

— Eciin roBopHTH CTPOro, To KOJHYECTBO BHTKOB paGoueit oGMOT-
KH 3aBHCHT OT BeJHYHHbHl MarHUTHOH MHAYKUHH H HanpsiKeHHOCTH Mar-
HUTHOrO IOJSI CepAeYHHKA, a TaKXKe 4YacTOTH H HANpPSIKeHHHd HCTOY-
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HuKa nutadug. Jas MarHHTHBIX ycuJHMTeleit ¢ BHyTpeHHefi o6paTHoil
CBA3bI0 (@ HMeHHO TaKOH YCHJIHTeNb Mbi BbIOpasH [Jst ynpaBJeHUs
JBHrateJeM) 4YHCJO BHTKOB pabouedi OOMOTKH MOXHO ONpejeNHTb MO
¢opmye

U

-

Wp = 4 44fSB,, 0%

rage S — njowanb NMONePeYHoro CevyeHHss OLHOrO CepiaeduHHKa, CM2;
B, — navanbHOe (aMMIIMTYjHOE) 3HAaYeHHE , TepeMeHHOH COCTaBlsIO-
el MarHHTHOR HHIYKILHH MaTepHaJ/a cepleyHHKa, mA (Tecna),
onpepeJisieMoe Mo CIpaBOYHHKY.

Ilpu nosnb3oBaHWM 3Tol (OpPMYJOH Haao HMeTb B BHAY, 4TO Ha-
npsiKeHHe MCTouHHKa nutaHus U_ noaxno 6wite B 1,3—1,8 Goublue
TOFO MAaKCHMaJbHOTO HamNpsikKeHHs, KOTOpOe HYXHO NOJYYHTh Ha Ha-
rpyske. .

Jlns MarHHUTHBIX yCHJHTesell ¢ BHelllHeft oOpaTHOH CBfI3bIO H JBYX-
TAKTHHIX YCHJIHTeJeH 4YHCIO BHTKOB pabouefi oOMOTKH Hallo YABOMTh

-

S

NpOTHB pe3yJbTaTa, NOAcYHTaHHoro mo dopmyae. Uro ke Kacaercs
06MOTOK 0OpaTHOH CBA3H, TO KOJHYECTBO BHTKOB B HHMX BhIGHpaeTcs
NPHMEPHO PaBHBIM KOJIHYeCTBY BHTKOB paboueii 0GMOTKH.

Jlns NByXTakTHHX yCHJHTeNeil MoJydeHHOe YHCIO BHTKOB OOGMOTKH
0o6paTHO# CBSI3H Haj0 YMEHbIUHTb BJBOE.

IuaMeTp npoBOfoB st paGouedi o6MOTKH, a TaKxe OOMOTKH 06-
paTHOM CBA3H pAacCCYMTHIBAIOT TaKMM e O0Gpa3oM, Kak 3To jelaeTca
APH pacyeTe -CHIOBOro TpanchopMaropa.

— Hcxons w3 pomycruMoro HarpeBa oGMOTOK?

— Hda. Ho Tonbko npH 3toM Hajo NOMHHTb, YTO CONpPOTHBJEHHE
3THX OGMOTOK He [O/KHO MpeBhiaTh 10—30 npoLeHTOB CONPOTHBJE-
HHsl Harpyskd, HHaye roJiesHas MOLIHOCTh Ha BHIXO#e YCHJIHTeass Gy-
ner HeBenuka. ITosToMy ecin okaKeTcs, 4TO COMPOTHBJEHHe OGMOTOK
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COH3MepHMO ¢ COMPOTHBJICHHEM HATPysKH, TO IHaMerp npoBOlda 3Tux
06MOTOK HaJ10 yBEJIHYHTb.

— A Kak HacuyeT OGMOTKH yNpaBjeHHs?

— KoJHyecTBO BHTKOB 3TOii OOMOTKH BBIGHPAIOT B 3aBHCHMOCTH OT
HeO0GXOAMMOr0 COTIPOTHBJICHHS LlenH# yNpaBJeHHs no gopmyJe

Q)’RY 3

Wy = ——

nply

rie Qy — nJoulaAb OKHA cepleuHWKa, KOTopas oOCTaeTcs IJf pasme-
uieus OOMOTKH yNpaBJeHHs, Mm%,
Ry — conporupiacHie 0OMOTKH YNpaBJIeHUS, OM;
Ks — Kod3ppuumuent 3anosHeHus, B NepeoM NpPHOIHKeHHH PaBibiil
0,4%;
N — KOJHYECTBO MOCJA2A0BaTeJbHO BKJAIIEHHLIX 0OGMOTOK yrpas-
JISHUS,
p — yAcJbHOE COMPOTHBJAEHHE OGMOTOYHOrO NMpoBOAa (AJs MejH
0,0175 om- mm?|m),
ly — cpenusisi AJHHA BHTKAa OGMOTKH, M.

IuameTp npoBoga oOMOTKH yMNpasjieHus onpejenserca H3 ¢op-

MY JIBl
QynplyKs
q, S5 —R—;—i

roe gy — rJjoulaAb CeueHus nposona, MM

-— Tenepb # C1eaal0 YCHJHTENb! — BOCKJIMKHYJI I1OHOLIA, nepenH-
cbiBasg K ce6e B TeTpaab (OpPMyJbl pacyeTa MAarHHTHOTO YyCHJIHTEJA.
On yxe cobupajcs yXOAHTb, KOTAa $i OCTAHOBHJ €ro BOMNPOCOM:

— CkaxuTe, y Bac eCTb JBa HCIPaBHBIX CHJOBHIX TpaHcdopMa-
Topa?

— Jlns nuTaHua paanonpHeMHukos? Jla, ectb. OHH BaM HYXHBI?

— Her, oHn dayxHbl BaMm. Ecau y Bac ecTb ABa HCNpaBHBIX CHJIO-
BHIX TpaHChOPMATOpa, TO BaM HeT HYXMbl JOCTaBaTh CEPAEYHHKH, BO-
3UTbCA C HaMOTKOH 06MOTOK M mnpouuM. [lo cyllecTBy, y Bac B TaKoOM
Cllyyae yKe eCTb MarHHTHbI yCWJHTeNb, HYXKHO JuLIb YKPENHTh TPaHC-
(opMaTOpHl Ha MIACCH, MOACOEAUHHThL OGMOTKH [a CMOHTHPOBAThL ceJle-
HOBble BBIMPSMHTEJH.

— Kak tak! — yaAuBHJICA OH.

— OQuenb npocto! M3 mByx oGHIKHOBEHHBIX CHJOBBIX TpaHcopma-
TOPOB MOXKHO Ge3 BCAKHX mepenesok co6paTh MarHHTHBI yCHJIMTeJb HA
MOUIHOCTb, PaBHYI0 HOMHHAJ/IbHOH MOILHOCTH OIHOro TpaHc(opmaropa.
M Hemsoxoit ycuautenn! Ox obecrmeudt ycH/eHHe MOILHOCTH Mopsiaxa
1 000—2 000! )

— Kak xe 3710 caenath?

— Bcenomdnte Hawy cxevy Ha cTp. 39 m nepepucyiite ee Tak, yTn-
Obl MosivuH;Iach CXeMa. lloka3adHas Ha ctp. 44. Kak Buaute, npuHiuuiu-
aJibHO HUYero He H3MeHusoCh. B KauectBe paGoyHX HCIOJB3YIOTCS Mep-
BUuHBle 06MOTKH / TpaHchopMaTOpoB, a B KauecTBe YNPaBJSIOLHX —
BBICOKOBO.IbTHble BTOpHYHSNE 0O6MOTKH //. OGMOTKH MOMapHO COeLHHSIOT-
csl MOCJeJ0BaTeJbHO, H BTOPHYHBIe OOMOTKH BKJIIOYAIOTCS BCTpPeyHo MO
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OTHOUIEHHIO K NMepBHYHbIM. Takoe BCTPeuHOe BKJIOYeHHe HEOGXOMHMO MJs
TOro, YTo6bl Ha 3a)KMMax Lend YNpaBjeHHs He IMOABJAIOCH HalpsikKe-
HHe C YaCTOTOH HCTOYHHKA IHTaHHA.

— A KaK y3HaTb, 4TO OGMOTKH BKJIOYEHBI MPaBHJIbHO?

— Hnsa storo paGoune OOMOTKM NpPHCOGAMHSIOT K HCTOYHHMKYy Ile-
PeMeHHOro ToKa ¢ HeGOJbUINM HalpsXKEeHHEeM. . .

— Iloyemy c HeGo./ibHIUM HaNpsKeHHeM?

— MoxHO n ¢ GObWIMM, HO B 3TOM CJydYae Ha 3aXHMax YNpaB-
Jaswoieli o6MOTKH BO3HHKaeT BbicOKoe HanpsikeHHe: B 500—600 Bo.bT;
3KCMEePUMEHTHPOBATh C TAaKUM HampsikeHHeM He G6e3omacHo. Tak BoT,

- ™

nocsie NMOAKMOYeHHst paboynx OGMOTOK K HCTOYHHKY MePeMeHHOro TOKa
K 3aXHMaM oGMOTOK yMNpaBieHHsi MPHCOEAMHSIOT BbICOKOOMHLIH BOJIbT-
MeTp MepeMeHHOTro TOoKa H MepekaIoualoT KOHLbI pabouynx o6MOTOK Ta-
KHM 06pa3oM, 4yToGbl MOJyYHTh MHHHMA/bHble MOKA3aHHS BOJLTMeETPaA.
3aTeM HampsiKeHHe HCTOYHMKA MHTaHHs TMOBLIAIOT A0 HOPMAJbHOrO
U_ #n npoBepsiloT pa3GafaiCHPOBKY YCHJHMTEJs, U3MEPsia HaNpsiKeHHe

Ha 3aXKHMax LenH YynpaBJeHHs, KOTOPoe He JOMKHO OGBITh 60Jblie

(0,05 — 0,1)U_ =X,
Wp

H YeM MeHbHIe 3TO HanpsiKeHHe, TeM Jyylle.

— B 310l dopMyse wp M Wy— KOJHYECTBO BHTKOB paGoueli H
ynpasJsiolileit 06MOTOK? ’

— Ha.

— Ho Benp Ha cuioBBIX TpaHChopMaTopax ectb M HakajbHbie 06-
MotkH. UTo ¢ HUMH menath?

— Hx MoxHO HCno/b30BaThb B KauecTBe OGMOTOK CMellleHHs, cO-
eMHHB HX ToOCHefoBaTeJbHO H MpPaBHJbHO chasupoBas. [locaenHee
ONPENesAloT MO BOJLTMETPY, MPHUCOENHIIHB ero K 3axuMaM ¢a3upyeMoi
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Lenu M Mepekmaoyas ¢asupyeMble o6MOTKH TakHM o6pa3oM, uTo6bl IO-
KasaHus BOJIbTMeTpa ObliM HauMeHbwumiu. Ecau Ha TpaHcdopmartope
HMeeTCsl 06MOTKAa HaKaJjla KeHOTPOHAa, TO 3TH OOGMOTKH COENMHSIOT TaKHM
Ke 06pasoM, npuyeM CBOGOAHbie KOHLBI BO3MOXKHO NMOTpefyerca 3aMK-
HYTb HAaKOPOTKO, TaK KaK 3TO Bbi30BeT NPHHYAHTENbHOE BhIpaBHHBaHHE
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napamMeTpoB 0oGOHX TpaHChopMaTOpOB, yMeHbIUHT pa3bajaHC # B He-
CKOJILKO pa3 CHH3HT NepeMeHHOe HanpsiKeHHe Ha 3aXKMMax IeNH yIpaB-
nerHs. TlpaBaa, NpH 3TOM HECKOJbKO MOBBICHTCS WHEPUMOHHOCTb YCHJH-
TeJisl, HO [JIsl Bac 3TO He HrpaeT POJH.

— HakoHRen, o npaBuibHOM BKJIOYeHHH 06MOTOK OGpaTHOM CBA3H,—
Hayas 6bel10 51, HO IlaBen mepeGH.:

— VY MeHs XKe cxeMa ¢ BHyTpeHHe# o6paTHO#l cBsA3bloO!

— Hy u uto,— Bo3pa3un s.— A Bapyr BaM mnorpeGyercs cxeMa
HMeHHO C BHeluHefi o6paTHofi cBsisbio! TeM Gosiee MB pa3o6Gpaju Takue
CXeMbl, M03TOMy Hajo CKa3aTb 06 HX HajsaxuBaHun. OGMOTKHM oGpart-
HOM CBs3M BKJIOYaloTCs mMoche ¢asupoBkH Uened ynpaBJeHHs H CMelle-
HHsl, T. €. KOTAAa YCHJHTeNdb yXe paGoraer. EciiH Br/oueHHe 0GMOTOK
o6paTHOH CBSI3W He H3MeHseT PaGoTHl YCHIHTens (Ko3ddHuHeHTa YCH-
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JeHHs1), TO HaJA0 MOMEHATb KOHIL 0GMOTKH
OlHOrO H3 cepAeuHHKOB. B pesysabTaTe K03h-
(GUUMEHT  yCHIeHHs JHOO yMeHblidrcs, JHGO
yseaHunTcs. B mepBom ciayuae 370 Gyder O3Ha-
YaTb OTPHLATE]bHYIO, a BO BTOPOM IOJIOXKH-
TeNbHYI0O 06paTHY0 <Bsi3b. [lepexoust OT oaHOro
BulIa O6GpaTHOH CBSI3M K [JPYroMy MOXHO OCY-
WECTBHTL JHO0 NMyTeM H3MEHEHHs HalpaBJeHHs
TOKa B 06MOTKax o6paTHOH CBf3H ...

— TIlepekJyioueHHeM KOHLOB 3THX OOGMOTOK?

— Jla, au6o H3MeHeHHeM MOJAPHOCTH Ha-
NpsXKEeHHsT CMelleHHs, €eCJHH CMeilleHHe Iipedy-
CMOTPEHO MO CXeMe YCHJHTeJs.

$I oxuman BOmpoCcOB, HO IoHowa coGpaJ
cXeMbl, ellle pa3 3aAyMuHBO liepejHCTa] Te-
Tpaib, B KOTOPOH OH KpaTXo KOHCNEKTHPOBaJ
Halm GeceJsl.

— Cnacu6o! — ckasaJj OH TMpOCTO.

Mel  pacmpomanauch. A uepe3 HeCKOJBKO
nHeHl s HawesJ y ceGf B MOUTOBOM slUKe Ty

caMyl0 ero TeTpaiky, B KOTODPYI0 OH 3amucwiBaa Hawp Gecemel. K meit
6hla MpHUJOMKeHa 3amukcka: «Lcau AOMOJNHHTL 3alHCH B 3TOH TeTpAjke,
TO TMOJYYMTCA HeGosblasi KHHMXKKAa O MAarHHTHHIX Yycuaurtensx. Mue

Kaxercs, 3T0 CTOHT CAeNAThb».
Sl tak u cmenasn,
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KHUTH MACCOBOHW PANUOBUBJIHUOTEKM,
HAMEYEHHDIE K BbITYCKY
B 1V kBaprtaae 1963 r.

KYMMPUAHOBHUY J1. ., daekTponnka B 6mty, 3 1., 12 Kom.

MHUKHUPTHYAH T. M,, Tpausucropunifi cyneprerepoann ¢ KB
AuanasoHom, 2 ., 8 Kom.

FAH3BYPT M. 1., PaauosewarenbHbie NpUeMHHKH, |1 ., 4 Kom.

IOOJIbHHUK A. T., Mukpodons, 1 1., 4 xom.

JIABYTHUH B. K., Tpansuctopnt o6wero Hasnauenus, 1 s, 4 Kom.
TEJIJIEP A. T., CeaeHoBbie BeHTHAH, 2 J., 8 KoOm.

MAJIMHUH P. M,, NoaynposoaHHKOBBIe BHINPSIMHUTENH, 2 Ji., 8 KON,

COBOJIEBCKHUM A. TI'., Martepnainl B paguo3JeKTpOHHKe, 3 JI.,
12 kon.

TAPACOB ¢. U., Kenotpounl, 1 1., 4 Kom.

TAPACOB &. H., Kuzeckonsi, 1 1., 4 Kom.

Tocaneprousnat 3aka3oB Ha KHHTH He NMPHHHMaeT W KHUT He BBICH-
naer. Kuurn MaccoBoil paHoGHGIHOTEKH BLICHIIAIOT HAJOKEHHBIM NJa-
TexkcM 0e3 3amaTka oTmenenna «KHura — nmoutoft». 3akaz caemyer
anpecoB4Th TaK: Ha3BaHHe pecnyGJHKAHCKOIO, KPaeBOro MJIH 06/acTHOrO
uen1pa, Knauroropr, otnenenne «KHura — noutoi».

PekoMeH/jyeM 3aKa3nlBaTb JHTEPATYPy TOJBKO MO MJaHY TEKYL1ero
roga. Kuurn MaccoBofi pagno6H6NHOTEKH PacXOAATCsl ouyeHb GLICTpO,
H MO3TOMY BBINYCKH MPOULTEIX J€T AaBHO PacrnpoiaHhl.

Kuurn B aapec «[loneBas nouta» u «Jo BocTpeGoBaHMf» BhICHLIA-
JIOTCSA TOJIBKO MO MOJIYYEHHII CTOHMOCTH KHHI H CTOHMOCTH MepeCchUIKH
HX MOYTOH.
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CnaHo 8 Ha6op 16/IV 1963 r. TMoanncano kK neuarn 2/VIII 1963 r,
T-09008 ByMmara 84108/, 2,46 mey. J. Yd4.-n3zn. a. 2,9
Tupax 69 000 k3. Llena 12 xon. 3aka3 196

Tunorpaduss Ne 1 TocsHeprousnara. Mocksa, Ilnio3oBas Ha6., 10.



LleHa 12 kon.



	Обложка 1
	Обложка 2
	Титульный
	Аннотация
	Выходные данные
	Оглавление
	Разговор с библиографом
	Немного физики
	Это же совсем просто
	О сердечнике
	Еще немного о сердечнике
	Идеал и реальность
	В два такта
	Как сделать магнитный усилитель

